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' RADIOCHEMICAL DATA COLLECTED ON EVENTS FROM WHICH RADIOACTIVITY
ESCAPED BEYOND THE BORDERS OF THE NEVADA TEST RANGE COMPLEX

"ABSTRACT

This report identifies all nuclear events in Nevada that are known to
have sent radicactivity beyond the borders of the test range complex. There
have been 177 such tests, representing seven different types: nuclear
'detonatlons:in’the‘atmosphéreﬁfnuclear excavation events; nuclear safety '
events, underground nuclear events that inadvertently seeped or vented to the
atmosphere, drspersion of ‘plutonium and/or uranium by chemical high
""exploswes, nuclear rocket’ engine ‘tests, and huclear ramjet ‘engine tests. The
source term for each of these events is glven, together with the data base
from which it was derived (except uhere the data are classified). The computer
programs used for organ121ng and proce351ng the data base and calculating
radionuclide production are descrlbed and included, together with the input
and output data and details of the calculations. This is the basic information
needed’ to make computer modellng studies of the fallout from any of these 177
events. (Classified data for the atmospherlc; ‘excavation, and safety events
and the plutonium and uranium dispersion tests are published in a separate

classified supplement to this report.)

INTRODUCTION

Radloact1v1ty has been detected beyond the borders of the Nevada ‘test -
range complex from time to t1me since the beginning of ‘nuclear testlng there
in 1951. By far the 1argest amounts of escaplng radloact1v1ty were ‘produced by
nuclear detonatlon eventsvln the atmosphere. .Many of these atmospheric events
~ deposited radioactive fallout on"somé:of'the populated*areas of Nevada and
southérn‘btah;\I%Have complled here the'analyses‘of'radionuCIiaéslproduced in
3511 Nevada tests from which radioact1v1ty was - detected beyond ‘the borders of
the test range complex. These are the "source terms" ‘for the tests-——the
essentxal information for making ‘fallout calculatlons. ‘This report presents

all of this source term data with the exception of certain classified



information, described below, which will be published separately in classified
form. | ‘ _ | N ,

Not all of the Nevada events that released‘radioactivity beyond the
borders of the test range complex were nuclear explosions. Some were events
that dispersed radioactivity in . other ways--for example, nuclear rocket engine
tests. The nuclear detonation events included here represent only about
one-fourth of the publicly announced U.S. nuclear tests in Nevada.;

In his testimony before a Congressional Subcommittee, Gates2 stated
that radiation from 98 aboveground events and 41 subsurface events was ’
detected ohtside the boundaries of the test range complex. (Since then there
has been one édditional case of seepage from a subéu:face nuclear.event in
Nevada.) I have chosen to group these tests according to the kind of input
data and the mathematics required to calculate curies released. The two types

of groupings are shown below along with the nuclear engine tests.

Aboveground Explosions (97)

e Nuclear explosions in the atmosphere (80).
e Safety-related events (14). ,
e Events in which plutonium and/or uranium were dispersed in the

atmosphere by a conventional chemical explosion (3).

Subsurface Explosions (43)

e Nuclear excavation experiments (10).

@ Underground nuclear explosions that unintentionally vented to the
atmosphere (33).

Engine Tests (37)

® Nuclear rocket engine tests (31).

o Nuclear ramjet engine tests (6).

For these various events, analyses were made to determine radionuclides
produced from the structural materials, from fission, and from.u:anium and
plutonium. All data reported are in the appendices described below. The data
for the first four types of events listed above are classified and are

published in a Separate classified supplement.



The'FRAMISfcbmputer'codeB-s was used to handle the large amount of
data. Instructions in the form of executable files were written in the
" ‘convenient FRAMIS command language to organize the input data, to calculate
curiesfof each nuclide, and to print out summary tables, input data tables,
and output data'tables.°LiStings”of‘these'instructions are given in the

appendices, which are organized as follows:

Unclassified Appendices (Published as Part of this Volume)

Appendix I. Executable FRAMIS files for atmospheric, excavation, and
safety—related nuclear detonation events, ‘and 1nput card images for summary
* ‘table only. \ ‘
Appendix II. Executable FRAMIS files for plutonium and/or uranium
' dispersion experiments.

 Appendix III. Executable FRAMIS files for underground detonations that
\seepedﬂor vented to the atmosphere: input card images, summary table, output
~table, and details of calculations. :

i’ ~ Appendix IV. Executable FRAMIS ‘files for nuclear rocket engine tests:
input card images, summary table, output table, and details of calculations.,

‘Appendix V. Executable FRAMIS files for nuclear ramjet -engine tests:

input card images and output .data.-

Classified Appendices (Published Separately as Classified Supplement) .

Appendix VI. Input card 1mages and input and output data tables for
atmospheric, excavation, and safety-related nuclear detonation events.
-Appendix VII. AInput. card images . and output data for plutonium and/for

uranium disper51on experiments.u‘“"

'ATMOSPHERIC, EXCAVATION, AND SAFETY-RELATED NUCLEAR DETONATION EVENTS

These three types of events are combined because the input data are of
the same form, ‘the arithmetic to convert to curies (see Appendix I) is the
'.same, and the data are class1f1ed. Excavation events are 1dent1f1ed by an
’ asterisk after the event name, e. g.‘JANGLE-UNCLE* Safety—related events are
1dent1f1ed by two asterisks after the event name, e. g. Progect 56 No.,l**'

Input data are operation name, event name, sponsor, placement, date, time (see



Appendix I), fission yield, atoms per fission of neutron-induced nuclides at
zero time, preshot heavy-element composition, and fraction of fissions
occurring in each fissionable nuclide (see Appendix VI). The fission products
are treated as if there were no fractionation because this compilation is a
source term. Therefore, in the output data table only the fission yield is
given. We may calculate the curies of fission products at H + 12 hours (a
standard reference time) from the relationship 3.03 x 107 curies per
kiloton.6 The induced activities and the heavy elements are repdrted as
curies at zero time. _ | ,

The computer directory ATMOSPHER contains the files pertaining to
atmospheric, excavation, and safety-related nuclear detonation events. Table 1

gives file names and contents.

TABLE 1. Files in computer directory ATMOSPHER pertaining to atmospheric and

excavation nuclear detonation events.

File name Contents Appendix
ATSHOTIN Summary (name, date, etc.) I
ATSHOTIN],...,ATSHOTINS Input data A28
ATMSHOTS Executable file for organizing data and I

calculating curies
ATMPRINTI1, ..., ATMPRINT3 Executable files for making print files: 1
1 for summary table, 2 for input data,
3 for output data
FALLOUT Computer output file, all tables VI
NTSFALLOUT FRAMIS file (not listed) -

To print out data from all events, call out the FALLOUT file under access
level 5, and output it to the high-speed printer as follows: ‘

ALLOUT HSP FALLOUT COLl. BOX NUMBER ID

To manipulate the data base, call for the files ATMSHOTS, ATSHOTIN,
ATSHOTIN1 through ATSHOTINS, and NTSFALLOUT. Under the FRAMIS system, open
NTSFALLOUT and execute ATMSHOTS. Input and summary data are in table
'ATSHOTDATA, and the output data are in table CURIESATM. All data may now be

processed.



If an activation product was measured in one event:-and not in another,
the amount in the unmeasured event was estimated if the devices and placements
were similar. The amount of 2420m was estimated from systematics of nuclear

detonations. Estimates are shown as negative numbers (see Appendix VI).

PLUTONIUM AND/OR .URANIUM DISPERSION TESTS

- The  dispersion of plutonium and/or uranium by conventional high

explosives:was-studied'in‘Operation Roller Coaster. Those events from which
- radioactivity was detected beyond the borders of the test range complex--
Double Tracks, Clean Slate I, and Clean Slate II—were conducted to determine
the dispersion pattern and the degree of animal uptake of these heavy elements.

Input data are operation name, event name, date, time, and curies of
uranium and plutonium involved. The data are classified SRD (see Appendix
VII). The output table is the same as the input data.

The computer directory ATMOSPHER contains the files pertaining to
Operation Roller Coaster. Table 2 gives file names and contents.

TABIE 2. .Files in computer directory ATMOSPHER pertaining to Operation

Roller Coaster.

. File name ‘. .. <. .- ..., Contents o Appendix
ROLLERCIN - -~ Input data ’ ' ViI
ROLLERC Executable file for ‘organizing data 11
ROLLPRINT - Executable file for making a print file L
ROLLERCOBRS =~ Computer output file for all data CovIn

To print out the data from all events, call out the ROLLERCOAS f11e under
access level 5 and output it to the high-speed printer as ‘follows:

ALLOUT HSP ROLLERCOAS cbi’.i”.‘{éox NUMBER 1D



UNDERGROUND NUCLEAR DETONATION EVENTS THAT SEEPED
OR VENTED TO THE ATMOSPHERE -

There have been many -nuclear explosions conducted underground in Nevada,
and some of them have seeped or vented radioactivity to the'atmosphere.1
Only those events which have resulted in the detection of radioactivity
beyond the borders of the test range complex are included in this compilation.
The input data are operation name, event name, sponsor, placement,
category, date, time, and curies released (measured after 12 hours' decay).
The category2 relates to the time of the initial release and its duration;
thus the category determines the cloud composition..The categories are defined
in the summary table in Appendix III. : s '
The ‘output data are curies (measured after 12 hours' decay)lof‘28 fission
products. The pertinent values for each nuclide and each vent category are

listed in Appendix III. -
The computer directory VENT contains the files pertaining to the vented

shots (see Appendix III). Table 3 gives file names and contents.

TABLE 3. Files in computer directory VENT.

File Contents
VESHOTIN Input data
VENTSBOTS Executable file for organizing data and calculating curies
VEPRINT1 Executable files for making print files: 1 for input ‘
VEPRINT2 data, 2 for output table
VENTDATA Computer output files for all data
NTSRELEASE FRAMIS file (not listed)

_ To pr1nt out data for all events, call out the VENTDATA file and output
it to the high-speed prlnter as follows:

ALLOUT HSP VENTDATA COLl. BOX NUMBER 1ID

To manipulate the data base, call out the files NTSRELEASE, VESHOTIN, and
VENTSHOTS. Under the FRAMIS system, open NTSRELEASE and execute VENTSHOTS. All

data are in table VESHOTDATA and may now be processed.
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NUCLEAR ROCKET ‘ENGINE TESTS

,‘Durihgvthe testing of nuclear rocket engines, 31 runs were made from
which'radioactivity'was detected beyond the borders of the test range complex.
There was only one run, Phoebus 1B (Feb 23, 1967), in which the cloud
composition was well measured. Thus a number of assumptions were made in the
estimation of the debris composition (see Appendix IV).

The input data.are engine name, test data, power level (megawatt-seconds),
and total curies released (measured after 12 hours' decay) of 34 fission
'products. o R BT e ,

The computervdirectory<ROVER contains the files pertaining to the nuclear

rocket engine runs (see Appendix IV). Table 4 gives the file names and

contents.
TABLE 4. Fileé ih,computer dirééiory ROVER.
File ‘, o Contents
ROCKETIN 4 .~ Input data . : o
ROCKETESTS Executable file for organizing data and calculating curies
ROCKPRINT1 " Executable files for making‘print files: 1 for input
- ROCKPRINT2 data, 2 for output table
ROVERDATA =~ " - computer output file for all data -
" NTSRELEASE FRAMIS file (not listed)

To print out data for all events, call out the ROVERDATA file and output
it to the high—speedkprinter~as follows:

ALLOUT HSP ROVERDATA COLl. BOX NUMBER ID

To manipulate the data base, call out the files NTSRELEASE, ROCKETIN, and
. ROCKETESTS. Under the FRAMIS system, oOpen NTSRELEASE;and execute ROCKETESTS.
All data are in table ROCKETA and may now be processed.



NUCLEAR RAMJET ENGINE TESTS

During the testing of nuclear ramjet engines, seven runs were made, all
-of which placed'radioactivity beyond the borders of the test range complex.
The fission products in the debris cloud were not fractionated; therefore,
only the total number of fissions and curies released (measured after 12
hours' decay) are reported.

The input data are engine name, :date, number of fissions released, and
number of curies released. The output data are the same.

The computer directory TORY contains the files pertaining to the nuclear

ramjet engine runs (see Appendix V). Table 5 gives file names and contents.

TABLE 5. Files in computer directory TORY.

Files Contents
"RAMJETIN Input data
RAMJETESTS Executable file for organizing data
RAMPRINT Executable file for making print file
TORYDATA Computer output file

To print out data, call out the file TORYDATA and output it to the
high-speed printer as follows:

ALLOUT HSP TORYDATA COLl. BOX NUMBER ID
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APPENDIX I
ATHOSPEERIC, EXCAVATION, AND SAFETY-RELATED NUCLEAR DETONATION EVENTS

This appendix contains executable 'FRAMIS files for the atmospheric,
excavation, and safety-related nuclear detonaticn events included in this
oompilation,»the input card images for the summary table, and the summary
table. Input card images for the other data for these events, together with
the input and output data tables, are available in the companion classified
publication, UCRL-52934 Supplement (1980) (title U, report SRD) .

Executable FRAMIS Files

/% NTSFALLGUT, ATMOSPHERIC SHOTS, ATMSHOTS x/

/% DEFINE TABLES x/

DEF TAB ATSHOT GPNAME GHAR 15, NUM INT, SHOTNAME CHAR 20,SPONSOR CHAR 8,
PLACEMENT CHAR 16, DATE INT, GCTIME

_DEF TAB_ATSHOT1 NUM INT,YIELD REAL, KGOY REAL,KGPU REAL,KGTU REAL,KG233 REAL,
GM241 REAL,A REAL,B REAL,C REAL,D REAL,BE7 R

gggsrég ATSHOTZ NOM INT,NA24 REAL ,MNS4' REAL,FESS REAL,FE5S REAL,COS7 REAL,
B$E7TQEAA+SHoTs NUM INT,CO60 REAL,CU64 REAL,CU67 REAL,W181 REAL,W185 REAL,
DE;4TAREQISHOT4 NUM™ INT,W168 REAL, AU198 REAL,AU199 REAL;PB203 REAL,U237 REAL
'DEF TAB ATSHOTS NUM INT, NP239 REAL,AM241 REAL,CM242 REAL;

/% INPUT DATA x/

INPUT ATSHOT1 FROM ATSHOT
INPUT ATSHOT2 FROM ATSHOT
INPUT ATSHOT3 FROM ATSHOTINSG;

INPUT ATSHGT4 FROM ATSHGTIN4;

INPUT ATSHO FROM ATSHOT

TEMP1=(ATSHOT PROJ NUM SHGTNAME SPONSUR DATE)JOIN ATSHUT1 ON NUM;

|
~n

TEMP2=TEMP1 JOIN ATSHOTZ2 ON NUM;
TEMP3=TEMP2 JOIN ATSHOT3 ON NUM;
TEMP4=TEMP3 JOIN ATSHGT4 ON NUM;
TEMPS5=TEMP4 JOIN ATSHGTS ON NUM

- ATSHOTDATA=TEMPS ‘ )
CURIESA=ATSHETPATA PROJ. NUM..SHOTNAME SPONSGR DATE YIELD BE7 NA24 MNS4 FESS

FESS CO57 CO58 CO60 CU64 CUE7 W18l W185 W187 W188 AU198 AUISS PBZOS uz2387 U240 -

NP239 AM241 CM242; : v :
CURIESB=ATSHOT1 PROJ NUM KGOY KGPU KGTU KG233 GM241 A B c D YlELD, :

/% CALCULATE CURIES %/ . .- e e T
MAKE BEZ IN CURIESA Bg (BE?*YIELD*S 78E5/O 00) ; o B P o P

2
MAKE 'NA24 IN E (NA24xYIELDx4.92E7);
MAKE MNS4 IN CURIESA BE (MNS4xYIELDx9, 85E4/6 914);
MAKE FESS {N CURIESA -BE (FESS5xYIELD*3.13E4/0.818);
MAKE FES9 IN CURIESA BE (FES9xYIELDx6.90ES5/1.038); -
MAKE €657 IN CURIESA BE (CO57xYIELDx1.14E5/0.864);
MAKE €658 IN CURIESA BE (CGS58xYIELDx4.35E5/0.928);
MAKE C060 IN CURIESA BE (COG0xYIELDx1.60E4/0.861);
MAKE 'CU64 IN CURIESA BE (CUB4xY]ELDxS5.81E7/0.786);
MAKE CU67 'IN CURIESA BE (CUG7xYIELDx1.20E7/1.053);
MAKE W181 IN CURIESA BE (W181xY]ELDx2. 54E5/0.865);
MAKE W185 IN .CURIESA BE (W185xYIELDx4,10ES); ;
MAKE W187 IN CURIESA BE (W187xYIELDx3.09E7/0.681);
‘MAKE W188 IN.CURIESA BE (W188xYIELDx4.44E5/1. 06833
MAKE AU198 IN CURIESA BE (AU 22} ;

198%Y[ELDx1.14E7/1.0
MAKE AU199 IN CURIESA BE (AU199xY|ELD*S.81E6); .
MAKE PB203 IN CURIESA BE (PB203xYIELDx%1.42E7)} "~ .
“MAKE U237 IN CURIESA BE (U237xYIELDx4. 56E6),:‘

MAKE U240 IN CURIESA BE (U240xYIELDx5.24E7);

_ MAKE NP239 IN CURIESA BE (NP239xYIELD*1.31E7);

MAKE AM241 IN CURIESA BE (AM241xYIELDx3. 32E2/6 929);
MAKE .CM242 |N CURIESA BE (CM242xYIELDx1.89E5/0.987);

$gRéEg%1CURIESB RENAME KG233 TO U233 KGOY TO U235 KGTU TO U238 KGPU TU PU GM241

11



CURIESC=CURIESB PROJ NUM U235;

CURIESC=CURIESC RENAME U235 T& U234

CURIESH=CURIESB JOIN CURIESC ON N

MAKE U233 "IN CURIESH BE (9. 638*U233 0.5296xDxYI1ELD) ;
MAKE U234 IN CURIESH BE (O. 06763*U234)'

MAKE U235 IN CURIESH BE (2.020E-3xU235-1.187E-4*AxYIEL
MAKE U238 IN CURIESH BE_(3.364E-4xU238-1.877E-5xCxYIEL
MAKE PU IN CURIESH BE (73.814xPU-4, 101*B*YIELD)

MAKE PU241 IN. CURIESH BE (100.9xPU241)
CURIESATM=(CURIESH PROJ U233 U234 u23s’ U238 PU PU241 NUM)JOIN CURIESA ON NUM;

/% DELETE OBSCOLETE TABLES x/

DEL TAB TEMP1 TEMP2 TEMP3 TEMP4 TEMPS ATSHGTI ATSHOT2 ATSHOT3 ATSHOT4 ATSHOTS;
DEL TAB CURIESA CURIESB CURIESC CURIESH

D);
D);

/% PRINT SHOT SUMMARY, ATMUSPHERIC SHOTS, ATMPRINT1 x/

DEL TAB PE;
DEF 1AB PE CUL1 CHAR 1;

DDATA
DEL TAB ATMS i
DEF T ATMSHUT1 COL1 CHAR 100;
ADDATA ATMSHOT1
< ATMOSPHERIC EVENTS IN NEVADA 1851 - 1953
" " >
< . COMPILED BY HARRY 6. HICKS, LLNL
<" OVEMBER 1680

<'| " >
DEL TAB ATMSHOT2;:
DEF TAB ATMSHOT2 COL1 CHAR 100;

ADDATA ATMSHOT2
ATMOSPHERIC EVENTS IN NEVADA 1855 - 1857

<ll ll>
< ) COMPILED BY HARRY G. HICKS, LLNL
< VEMBER 1980

<ll
DEL TAB ATMSHGTS;
DEF TAB ATMSHOT3 COL1 CHAR 100;

ADDATA ATMSHOT3

. ATMOSPHERIC EVENTS IN NEVADA 1958 - 1968
<" COMPILED BY HARRY 6. HICKS, LLNL
. NOVEMBER 1980

DEL TAB LEG

DEF TAB LEGEND COL1 CHAR 100;

ADDATA LEGE

<“* EXCAVATIUN EVENT">
<"xx SAFETY EVENT">;

DEL TAB ATSHOTA;

ATSHOTA=LAST 74’ OF ATSHOT;

GUTPUT ATMSHOT! TO HSP

PR%N;EFIES;SSO OF ATSH&T COL NUM OPNAME SHOTNAME SPONSOR PLACEMENT DATE
GUTPUT LEGEND TO HSP;

P
GUTPUT ATMSHUTZ o H
GcTN FIROT 44-OF CATSHSTA COL NUM OPNAME SHOTNAME SPONSOR PLACEMENT DATE

ME SP;
GUTPUT LEGEND' TG HSP;
PE HSP;

GUTPU
UUTPUT ATMSHOT3 fo H
PRIN L#ST 30 OF ATsHof COL NUM OPNAME SHOTNAME SPONSOR PLACEMENT DATE

T [~]
OUTPUT LEGEND TU HSP;
OUTPUT PE TO HSP

/% PRINT INPUT DATA, ATMOSPHERIC SHOTS, ATMPRINT2 x/

DEL TAB PE; ¢
DEF TAB PE COL1 CHAR 1;

ADDATA PE <"1"

DEL TAB ATDATA

DEF TAB ATDATA COL1 CHAR 100;

ADDATA ATD
ATMOSPHERIC EVENTS: FISSION YIELD, PRESHGT COMPOSITION AND
:: " ATOMS OF INDUCED ACTIVITIES PER FISSIGN AT ZERG TIME
< COMPILED BY HARRY G, HICKS, LLNL
<" NOVEMBER 1980

DEL TAB LEGEND;
DEF TAB LEGEND’ COGL1 CHAR 100;
ADDATA LEGEND

<“* EXCAVATION EVENT">

12
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<"xx SAFETY EVENT">

<“FOR PosTsHoT NUMBERS ONLY. - Posxrrve NUMBERS ARE MEASUREMENTS, NEGATIVE">
<" BERS ARE ESTIMATES 0 DENOTES A NUCLIDE ABSENT FROM’ THAT EVENT OR">
<" E AMOUNT CANNGT BE Esrn ED">

“MEASUREMENTS ARE PRECISE TG 10 PERCENT ESTIMATES, TG A FACTOR OF THREE">;

DEL_TAB ATSHOTDA i B
ATS 7ZLUF ATSHOTDATA; ]
GUTPUT ATDATA TO

Eg%u Kglasf 30 OF ATéHcTDATA COL NUM SHOTNAME SPONSOR DATE YIELD KGOY KGPU
GUTPUT LEGEND T6 bisP;
GUTPUT PE TO HSP;
GUTPUT ATDATA To'HsP
EE%ETK£é§§T 44 OF ATSHOTDATB COL NUM SHOTNAME SPENSOR DATE YIELD KGOY KGPU
GUTPUT LEGEND o HSP;
GUTPUT PE TG HSP;
UUTPUT ATDATA 76’ HSP;

o OF ATSHOTDATA COL NUM SHOTNAME SPONSGR DATE YIELD KGOY KGPU
KGTU Keass SP;

SUTPUT LEGEND TO HSP

OUTPUT TO HS

CGUTPUT ATDATA T

PRINT FIRST 30 OF AT§HOTDATA COL.NUM GM241 A B C D .BE7 NA24 MNS54 TO HSP;
OUTPUT LEGEND TG

OUTPUT PE TO HSP;

SUTPUT ATDATA TGO HSP

PRINT _FIRST 44 UF ATéHUTDATB COL NUM 6M241 A B C D BE7 NA24 MNS4 TO HSP;
OUTPUT LEGEND. TO HSP

SUTPUT PE TO HSP,

OUTPUT ATDATA TO HSP;

PRINT LAST OF ATSHOTDATA COL NUM GM241 A B C D BE7 NA24 MNS4 TO HSP;
CUTPUT LEGEND TO HSP;

OUTPUT PE HSP; ‘

QUTPUT ATDATA TG HSP

Pngs FIRST 30 OF ATéHUTDATA COL NUM PESS FES9 COS7 0058 CUGO CU84 cue7 wWig)

TG _HSP;
GUTPUT LEGEND Tg HSP;

. BUTPUT PE TD

OUTPUT ATDATA TO HSP
PRINT FIRST 44 OF R iHOTDATB COL NUM FESS FESO COS7 COS8 CO60 CUS4 CUE7 W181

GUTEUT LEGEND TG HSP;

OUTPUT PE TO HSP, ‘ :

OUTPUT ATDATA TO

PEINT LAST 30 OF ATSﬁUTDATA COL NUM FESS FES9 COS57 CO58 COS0 CUG4 cus7 w181

HSP;

aurpur LEGEND 19 HSP;
GUTPUT TG HSP; , o

ou PUT ATDATA TO

E§4gT R 30 OF ATéHoToATA COL NUM W185 W187 w1se AU198 AU199 PB203 U237

BUTPUT LEGEND Tu HSP;

GUTPUT PE TG HSP; . o

OUTPUT ATDATA TU‘H

P§4gTTF1Rsr 44 OF ATéHoTnATB coL NUM wies w1a7 W186 AUIO8 AU19S PB203 U287

GUTPUT LEGEND TG HSP; ,

GUTPUT PE TO HSP; : , o s

GUTPUT ATDATA TO

EQLQT LAST 30 OF ATSHOTDATA coL NUM w185 W187 W188 AU1S8 AU1SS PB203 U237

gUTPUT LEG;&D ga 'HSP;

[ | CaArSE usp e AP : v
PEINT FIRST 30 UFHATéHOTDATA coL NUM NP239 AM241 0M242 TO HSP,
SUTPUT PE TO,HSP;

PRINT FIRST 44 UF ATéHUTDATB COL NUM NP239 AM241 CM242 TO HSP;
. GUTPUT LEGEND TG HSP : :

OUTPUT PE TGO HSP;

GUTPUT ATDATA TO HS

PRINT- LAST 30 OF. ATSHGTDATA COL NUM-NP239 AM241 CM242 7O HSP
OUTPUT LEGEND TG HSP

OUTPUT PE TO HSP;_'

/% PRINT OUTPUT\DATA,:AIMOSPHERIC SHOTS, ATMPRINTS'*/

DEL TAB PE;
DEF TAB PE COL1 CHAR 1;
ADDATA -PE "1">'
DEL TAB ATCUR
“TAB ATCURIES CGL1 CHAR 100

ADDATA ATCURIE
~ ATMOSPHERIC EVENTS: FISSION YIELD AND_CURIES

<" . OF OTHER NUCLIDES PRESENT AT ZERG TIME
<Il |>

<" COMPILED BY HARRY G, HICKS, LLNL
<" “NOVEMBER 1980
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<ll ll>
DEL TAB LEGE
DEF TAB LEGEND COL1 CHAR 100;
ADDATA LEGEND
<II Il> .
<"x EXCAVATIGN EVENT">
<"xx SAFETY EVENT">
<"FOGR POSTSHOT NUMBERS ONLY - POSITIVE NUMBERS ARE MEASUREMENTS, NEGATIVE">
< NUMBERS ARE ESTIMATES, 0.0 DENGTES A NUCLIDE ABSENT FROGM’ THAT EVENT OR">
< THE AMGUNT CANNST BE ESTIMATED">
<"MEASUREMENTS ARE PRECISE TG 10 PERCENT, ESTIMATES, T6 A FACTOR OF THREE">
DEL TAB CURIESATMA;
CURIESATMA=LAST 74 OF CURIESATM;
GUTPUT ATCURIES TG HSP;
ggégTTglﬁs; 30 OF CURIESATM COL NUM SHOTNAME SPONS®R DATE YIELD BE? NA24 MNS4
GUTPUT LEGEND TG HSP;
GUTPUT PE TB HSP;
GUTPUT ATCURIES To HS
ggénggxﬁgT 44 oF cURIESATMA COL NUM SHGTNAME SPONSGR DATE YIELD BE7 NA24 MNS4
6UTPUT LEGEND TG HSP;
GUTPUT PE T8 HSP
SUTPUT ATCURIES 10 HS
FEéQTTéAﬁé 30 GF CURxEéATM COL NUM SHOTNAME SPONSOR DATE YIELD BE7 NA24 MNS4
GUTPUT LEGEND To HSP;
GUTPUT PE TO HSP;
GUTPUT ATCURIES TO HSP;
;glu;PFIRST 30 OF CURIESATM COL NUM SHOTNAME FESS CO57 COS8 CO60 CU64 CUG7
OUTPUT LEGEND TO& HSP;
GUTPUT PE T8 HSP;
GUTPUT ATCURIES f& HSP;
;glNT FIRST 44 ©F CURIESATMA COL NUM SHSTNAME FES59 CO57 CO58 CO60 CUS4 CUG7

HSP;
CUTPUT LEGEND Tg HSP;

?glNT LAST 30 GOF CURIESATM COL NUM SHOTNAME FES9 C657 CO58 COGO cue4 cues?7

HSP;
QUTPUT’ LEGEND ‘TG HSP;
UTPUT PE TO HSP
UUTPUT ATCURIES To H
$§1N§PF:RST 30 oF cunléSATM COL NUM SHETNAME W181 W185 W187 W188 AU198 AU19S
GUTPUT LEGEND TO HSP;
GUTPUT PE TO HSP;
SUTPUT ATCURIES fo H
;RINT IRST 44 OF CURIESATMA COL NUM SHOTNAME W181 W185 W187 W188 AU198 AU199

HSP;
SUTPUT' LEGEND TG HSP;
OUTPUT PE S

GUTPUT ATCURlEs fo M

PRINT LAST 30 OF CURIE§ATM COL NUM SHOTNAME W181 W185 W187 W188 AU198 AU1SS
UUTPUT LEGEND To HSP;

SUTPUT PE

OUTPUT ATCUR[ES ie H

PEINT FIRST 30 OF cunlésATM COL NUM SHOTNAME PB203 U233 U234 U235 U237 U238

HSP;
GUTPUT LEGEND TO HSP;
OUTPUT PE TO HSP
GUTPUT ATCURIES o HSP
Pgl NT FIRST 44 OF CURIESATMA COL NUM SHOTNAME PB203 U233 U234 U235 U237 u23s

TG HSP;
GUTPUT LEGEND TO HSP;

OUTPUT PE TO HSP

GUTPUT ATCURIES fo H

;glNT LAST 30 OF cURIEéATM COL NUM SHOTNAME PB203 U233 U234 U235 U237 U238

HS
GUTPUT LEGEND TO HSP;
OUTPUT PE TO HSP
GUTPUT ATCURIES o H
$R|NT FIRST 30 OF cunxésATn COL NUM SHOTNAME U240 NP239 PU PU241 AM241 CM242

HSP;
GUTPUT ' LEGEND TG HSP;
OUTPUT PE TG HSP
GUTPUT ATCURIES o H
;EINT FIRST 44 oF cURIESATMA COL NUM SHOTNAME U240 NP239 PU PU241 AM241 CM242

HSP;
OUTPUT LEGEND TG HSP;
GUTPUT PE TG HSP; ;
GUTPUT ATCURIES fo H
?RINT LAST 30 OF cURIEéATM COL NUM SHOTNAME U240 NP23S PU PU241 AM241 CM242

HSP;
OUTPUT’ LEGEND TG HSP;
OUTPUT PE TS HSP;

14



__put Card Images for Summary Table

FIXED 7 €D
OPNAME 1. 1§ .
NUM. 16 3.
SPONSOR 23°'8

SHOTNAME 3120

PLACEMENT 51"
DATE 68 6
GCTIME 75 6
RANGER . ‘

RANGER
BUSTER-JANGLE
BUSTER-JANGLE
BUSTER-JANGLE
BUSTER-JANGLE
BUSTER-JANGLE
BUSTER-JANGLE

TUMBLLER-SNAPPER
TUMBLER-~SNAPPER
TUMBLER-SNAPPER
TUMBLER-SNAPPER

UPSHOT-KNOTHOLE 21
UPSHOT-KNOTHOLE 22
UPSHOT~KNOTHOLE 23
UPSHOT -KNOTHOLE - 24
UPSHOT~-KNOTHOLE - 25

UPSHOT-KNOTHOLE 26
UPSHOT~KNOTHOLE 27

‘UPSHOT~KNGTHOLE 28

UPSHOT-KNOTHGOLE 29

UPSHOT ~ KNGTHGLE 30

- TEAPOT
TEAPOT
TEAPOT -
TEAPOT
TEAPOT ~

- TEAPOT -
TEAPOT -
TEAPOT

- TEAPOT

" TEAPOT
" TEAPOT =
© TEAPOT

TEAPOT -

© TEAPOT. '~

;- PROJECT 56

.- PROJECT -56
PROJECT 56
PROJECT S6
PROJECT S§7

. HARDTACK

"' HARDTACK
HARDTACK

. HARDTACK

- HARDTACK -

RANGER ‘ABLE
LASL ANGER BAKER
LASL RAN ER EASY
LASL - RANGER BAKER-2
LASL “RANGER FOX
LASL - . .-BUSTER-BAKER

DOD - BUSTER-EASY
DED JANGLE -SUGAR
DGD/LASLJANGLE-UNCLE x
. LASL./DODABLE
“LASL ' BAKER
LASL CHARLIE
LASL
LASL ERSY
LASL FoX
LASL GEORGE
LASL HEW
LASL ANNIE
LASL ‘NANCY
LLL RUI: .
LASL DIXIE
LLL RAY
LASL BADGER
ASL MG
LASL /DEDENCORE
LASL ARR
LASL GRABLE
LASL CL IMAX
LASL WASP
LASL MBTH
LLL TESLA
‘LLL
LASL HGRNET
DGD/LASLESS X
LASL LE 1
LASL WASP PRIME
Beb ,
kL ST -
, LASL/DGDMET
- LA APPLE 11
CASE ZUCCHINI'
LASL PRGJECT 56 NO
LASL PROJECT 56 N&
-LASL PROJECT 56 NO
LASL PROJECT -56 NG
LASL PREJECT 57
LASL - BOLTZMANN
LASL ~ FRANKLIN
LLL - WILSEeN
LASL PRISCILLA
CLL © ° HOoD
CLL DIABLO
DOD JOHN
LASL KEPLER
LLL _ OWENS
LASL  PASCAL A xx
LASL STOKES *-
LLL SHASTA
LASL - . DOPPLER
LASL PRANKLIN PRIME
LLL SMOKY
LASL GALILEO
CLL WHEELE
‘LASL COULGMB B xx
‘LASL LAPLAC
LASL F1ZEAU
LASL NEWTEN
LLL ITNEY -
Ll EHARLESTON
LLL GRGAN _
LASL - CGULGMB C xx
LASL OTERD xx
LASL _EDDY -
LASL MORA
LASL . HIDALGH xx
LASL . "QUAY
LASL =~ LEA -

~15

BN

. BUSTER-CHARLIE =
LASL  BUSTER-DOG

* X
X %
X X
X X
X %

PPPPEOPPIIHPLED

300FT

o et et et (= (2t 2 0t Pt it bt et et o
ADXDDD0020200702070
o
X
Q
v

R_DROP 1040FT
S00FT TOWER
TOWER
TOWER
TOWER
TOWER
TOWER

FT TOWER
AIR DROP 6020FT

. ~100FT TOWER

'ARTY SHELL 524FT
- AIR DRGP 1334FT
~ AIR DRGP 762FT

SO00FT TGWER

AIR DROP 740FT

AIR _DROP-36620FT

300FT TOWER
400FT TOWER
SO00FT TOWER
SO0FT TOWER

~SURFACE -

SURFACE
SURFACE -
SURFACE
SURFACE -~

500FT TOWER
300FT TOWER
SOOFT. BALLGEN

- 700FT BALLGOGN

OWER
“AIR_DRGP 20000FT

SOOFT. TOWER

~B00FT BALLGON

" BOOFT GPEN HOLE

‘1500FT_BALLOGON
‘SO00FT. TOWER

1500FT BALLGON

- 790F T BALLOGN

SOOFT EALLOGN

SUR
750FT BALLOON
SO0FT TOWER

" 1500FT_BALLOON

SOOFT. TOWER -

~ 1500FT BALLOGON

1500FT. BALLOON
SURFACE
480FT OPEN HOLE

1500FT BALLGOON
1500FT -BALLOCON

: R
51500FT ‘BALLGON

510127 1345
510128 1352
510201 1347
510202 1349
510206 1347
511028 1520
511030 1500
511101 1530
511105 1630
511119 1700
511129 2000
520401 1700
5204151730
520422 1730
520501 1630
520507 1215
520525 1200
520601 1155
520605 1155
530317 1320
530324 1310
530331 1300

30406 1530
530411 1245
530418 1235
530425 1230
530508 1530

30519 1205
530525 1530
530604 1115

550218 2000
550222 1345
550301 1330
550307 1320
550312 1320

Bt @) a4 (O = NNV O

DNOWHAWAGRANW O — = O~ —

0000CO MUUINOARUOOOM

-

570830 1240

570831 1230
~ 570902 1240

570914 1645

- 570916 1250

570923 1230
570928 1300
571007 1300
571208 2000
580812 2000
580919 1400
580929 1405

581005 1410
81010 1430
581013 1320



HARDTACK 81
HARDTACK e2
HARDTACK 83
HARDTACK 84
HARDTACK 8%
HARDTACK 86
HARDTACK 87
HARDTACK 88
HARDTACK 89
HARDTACK 90
HARDTACK o1
HARDTACK 02
HARDTACK 93
HARDTACK e4
NOUGAT e5
STORAX g6
DOMINIC 11 87
DOGMINIC 11 o8
DOMINIC 11 €9
WHETSTONE 100
WHETSTONE 101
CROSSTIE 102
CROSSTIE }gs

BOWLINE

Summary' Table

NUM

WN-—

) =t h b b e e
—SOWRNOUNAWN—=OO0ENOAL

LL HAMILTON
LASL DONA "ANA
LLL VESTA

LASL RIG ARRIBA
LASL SGROGCC

LLL WRANGECL
LLL RUSHMORE
LASL CATRON xx
CLL SANFORD
LASL DEBACA

LASL CHAVEZ xx
LLL HUMBOL

LLL TITANTA *x
LASL SANTA FE
LLL DANNY BOY
LLL SEDAN x

DGD JEHNNY aov *
DED SMA

DED LlTTLE Bt LeR 1
LLL SULKY x

LLC PALANQUIN x
LLL CABRIGLET
LLL BUGGY

LLL SCHOONER

ATMOSPHERIC EVENTS IN NEVADA 1951 -

-COMPILED BY HARRY

OPNAME
RANGER

RANGER

RANGER

RANGER

RANGER
BUSTER-JANGL.E
BUSTER-JANGLE
BUSTER-JANGLE
BUSTER-JANGLE
BUSTER-JANGLE
BUSTER-JANGLE
TUMBLER-SNAPPER
TUMBLER-SNAPPER
TUMBLER-SNAPPER
TUMBLER-SNAPPER
TUMBLER-SNAPPER

LE
UPSHOT - KNUTHGLE
UPSHOT-KNOTHOLE
UPSHOT-KNOTHOLE

6.

HICKS, LLNL

NOVEMBER 1980

SHOTNAME
RANGER ABLE

BUSTER-BAKER
BUSTER-CHARLIE
BUSTER-DGG
BUSTER-EASY
JANGLE -SUGAR
JANGLE~UNCLE

UPSHOT-KNOTHOLE RA

UPSHOT -KNOTHOLE

UPSHOT-KNOTHOLE S

UPSHGOT ~-KNOTHOLE
UPSHOT-~KNOTHOLE
UPSHGT ~-KNOTHOLE
UPSHOT-KNOTHOLE

x EXCAVATION EVENT
*x SAFETY EVENT

NUM

CLIMAX

SPONSGR
LASL

DOD/LASL
LASL/DGD

ATMOSPHERIC EVENTS IN NEVADA 1955 -
COMPILED BY HARRY G

CPNAME
TEAPOT
TEAPGCT

TEAPGT
PROJECT 56
PROJECT 56

NGVEMBER 1980
SHOTNAME

TURK
HORNET
BEE
ESS x

APPLE 1
WASP PRIME
HA

POST

MET

APPLE 11
ZUCCHINI
PROJECT 56 NO 1
PROJECT 56 NG 2

X X
x X

HICKS LLNL

SPONSCR
LASL

PP PPTOPPBBBHDBDD

SOFT_TOWER
450F T BALLOON
SURFACE

72.5FT TOWER
14SOFT BALLGOON

72.5FT W
1500FT BALLGON
1500FT BALLOON
52.5FT TOWER
25FT_TOWER
25FT_TOWER
1500F T BALL?ON

BURIED

1953

PLACEMENT
DROGP 1060

polalaly O Stabaivaalrdraireel
000000V VDDDAD

300FT TO

3 R
AIR_DROP 2425FT
800FT. TOWER
ARTY SHELL 524FT
AIR DROP 1334FT

1957

PLACEMENT

R _DROP 762FT
300FT TOWER
300FT TOWER
SOOFT TOWER
300FT TOWER

SO00FT TOWER

AIR DROP 740FT
AIR DROP 36620FT
300FT TOGWER -
400F T TOWER
SOOFT TOWER
SOOFT TOWER
SURFACE

SURFACE

581015 1600
581016 1420
581017 2300
581018 142%
581022 1330
581022 1650
581022 2340
581024 1500
581026 1020
581026 1600
581027 1430
581029 1445
581030 2030
581030 0300
620305 1815
620706 1700
620711 1645
620714 1830
20717 1700
641218 1935
650414 1314
680126 1600
680312 1704
681208 1600
DATE GCTIME
510127 1345
S10128 1352
510201 1347
510202 1349
510206 1347
511028 1520
511030 1500
511101 1530
511105 1630
511119 1700
511128 2000
520401 1700
1730
1730
1630

AQACTAIAGONATAANAOTN
WOWWWWWWINNNNNNON
0000000000000 000
AUDADBAWWWOOUARUNN
—=ON~=—OQWN—=00ONOON—
OOUR-RN—=ANUA=UN=NU

530525
530604

551103

GCTIME



47 PROJECT %6

48 PROJECT 56

49 PROJECT 57
PLUMBOB
51 PLUMBOB
52 PLUMBOR
53 PLUMBOB
54 PLUMBOB
55 PLUMBGCE
56 PLUMBOB
57 PLUMBORB
58 PLUMBOR
- 59 PLUMBOB
60 PLUMBOB
61 PLUMBGOB
62 PLUMBGB
63 PLUMBOB
- 64. PLUMBOB
65 PLUMBOB
66 PLUMBGB
67 PLUMBGB
68 PLUMBOB
69 PLUMBCB
70 PLUMBOB
71 PLUMBOB
72 PLUMBOB
73 PLUMBOB
74 PLUMBOB

x  EXCAVATION EVENT
xx SAFETY EVENT

ATMGSPHERIC EVENTS IN NEVADA 1958 -
COMPILED BY HARRY G.

NUM OPNAME
75 HARDTACK
76 HARDTACK
77 HARDTACK
78 HARDTACK
79 HARDTACK
80 HARDTACK
81 HARDTACK
82  HARDTACK
83 HARDTACK
84 HARDTACK
85 HARDTACK
86 HARDTACK
87 HARDTACK

91 HARDTACK
92 HARDTACK
93 HARDTACK
94 'HARDTACK

x EXCAVATIGN EVENT
xx SAFETY EVENT

PROJECT S6 NO 3 xx
PROJECT S6 NO 4 xx
PROJECT 57 NO 1 xx
BOL TZMANN
FRANKLIN

WILSON

PRISCILLA

PASCAL A xx
STOKES
SHASTA
DOPPL
FRANKLIN PRIME
SMOKY
GALILEGD
WHEELER
COULOMB B xx
LAPLACE
FIZEAU
NEWTON

WHITNEY
CHARLESTON
MORGAN
COULOMB C xx

NGVEMBER 1980

SHOTNAME
OTERO xx

- EDDY

MORA .
HIDALGO xx
QUAY

LEA
HAMILTON
DONA ANA
VESTA xx
RIC ARRIBA
SOROCCGO
WRANGELL
RUSHMGRE

HUMBOLDT

TITANIA xx

SANTA FE
DANNY BOY X

gaHNNY BOY x
LITTLE FELLER l

—-PALANQUIN x
"CABRIGLET x

BUGGY x.

. SCHEGNER "%

HlCKS, LLNL

SPONSOR
LA

17-18

SURFACE

SOOFT TOWER
300FT TOWER
SO00FT BALLOON
700FT BALLOON
1500FT BALLOON
SOOFT TOWER
AIR _DROP 20000FT
SOOFT TOWER
SO00FT BALLOGON
S00FT _OPEN HOLE
1500FT BALLUGN
SOOFT_ TOWE
1500FT BALLUON
750FT BALLOON
700FT TOWER
SOOFT TOWER
S00FT BALLOON
SURFACE

750FT BALLGON
S00FT TOWER
1500FT BALLOON
S00FT _TO

1500FT BALLOON
1500FT _BALLOGON
SURFACE

1968

PLACEMENT

80FT OPEN HOLE
1500FT BALLOON
1500FT BALLGOON
337FT BALLOON
100FT_TOWER
1500FT BALLOGON
SOFT  TOWER
450F T BALLOON
SURFACE

72.5FT TOWER
1450FT BALLGON
1500FT BALLOON
S00FT BALLOGON
72.5FT TOWER
1500FT BALLGOON
1500FT BALLOON
52.5FT TOWER
25FT_TOWER
25FT TOWER
1500FT BALLOON
BURIED 110FT
BURIED 63SFT

- BURIED 2FT

LOW-TOWER
SURFACE
BURIED 9OFT

BURIED 355FT

551105
560118

571208

DATE

agagg
®®®@®
=000
Owwwo
ON =t =t
oo

(4]
m

ARG
®
0000000000000

@ 00 Qo Qo B G0 G 6O O OO B O P

NN NN =t et cd et

b b ik ik ok b b b b ek e ad
N
~

[¢]
nN
©

OOMNNNONOAWO
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_a_aJ-_.—n_c-a—n—A—aN—n )
Q0 Q) b ]\ =b o () =2 et s |\ =2 ()
AWONOWNOWAWARANWA
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APPENDIX II
DISPERSION TESTS OF PLUTONIUM AND/OR URANIUM

_ This appendix contains executable FRAMIS files for the plutonium and/or
uranium dispérsion tests. The input card images and output data for these
tests are available in the companion classified publication, UCRL-52934
Supplement (1980) (title U, report SRD).

Executable FRAMIS Files
/x ATMOSPHERE, UPERATIGN ROLLER COASTER, ROLLERC x/

/x DEFINE TABLES x/

DEF TAB ROLLERC1 EVENTNAME CHAR 18,DATE INT,GCTIME INT,PU REAL,PU241 REAL,AM241
REAL, U234 REAL, U235 REAL, U238 REAL;

/% INPUT DATA x/ !

INPUT ROLLERC! FROM RGLLER&]N;
/% PRINT OUTPUT DATA, OPERATION ROLLER COASTER, ROLLPRINT x/

DEL TAB PE;
DEF TAB PE COL1 CHAR 1;

ADDATA PE <"1">

DEF TAB RoLLERcé COL1 CHAR 100;
ADDATA ROLLERC2

OPERATION ROLLER COASTER ">
:: " CURIES RELEASED ">
< COMPILED BY HARRY G. HICKS, LLNL ">
< NOVEMBER 1980 ">

< my .

DEL TAB LEGEND;
DEF TAB LEGEND COL1 CHAR 100;
ADDATA LEGEND

“CURIES ARE DERIVED FRUM WEIGHTS OF MATERIALS AND ARE PRECISE TG GNE PERCENT">

CSUTPUT ROLLERC2 TGO
PRINT ROLLERC1 CoOL EVENTNAME DATE GCTIME U234 U235 U238 PU PU241 AM241 TO HSP;

CUTPUT LEGEND TGO HSP
CUTPUT PE TO HSP;
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APPENDIX III
UNDERGROUND NUCLEAR DETONATION EVENTS THAT SEEPED
OR VENTED TO THE ATMOSPHERE

This appendix contains executable FRAMIS files for underground nuclear
detonation events that seeped or vented to the atmosphere, input card images,
.summary and output tables, and details of the calculations (given in Table
III-1),

“Executable FRAMIS Files

/% NTSRELEASE, VENTED SHOTS, VENTSHOTS */
/% DEFIME TABLES x/
/% INPUT DATA x/

DEF TAB VESHOT OPNAME CHAR 10,NUM INT,SHOTNAME CHAR 15,SPENSOR CHAR &,

CATEGORY CHAR ATE INT GCTIME INT, cURIESOUT REAL,PLACEMENT CHAR 10;

INPUT VESHOT FRén VESHGTIN

DEF TAB DUMMY KR&5M REAL, Khsa REAL , SR89 REAL,SR90 REAL,YS!1 REAL,ZR95 REAL,ZR97
REAL,ME&99 REAL, RU103 REAL,RH105 REAL,RU106 REAL,PD109 REAL,PD112 REAL,AG111 REAL
CD1}5 REAL,SB}27 REAL,TE}32 REAL,!137 REAL, 1183 REAL, 1135 REAL,XE133 REAL,XE135
§§¢5$051ss REAL,CS137 REAL,BA140 REAL,CET47 REAL,CE143 REAL, CE144 REAL,

ADDATA numnv <o o, 9. 0. 0.0.0.0.0.0.0.0, 0. 0.0.0. 0,0.0. 0. 0.0,

VESHUTA=VESHOT TlMES ﬁUMMY;
/% CALCULATE CURIES x/

VESHOT1=VESHGTA WHERE CATEGORY
VESHOT2=VESHOTA WHERE CATEGORY

nan,
up ‘:

|

I
VESHOT3=VESHOTA WHERE CATEGORY 1| "C"i
VESHOT4=VESHOTA WHERE CATEGORY IS "Cl1%;
VESHOTS=VESHOTA WHERE CATEGORY 1 v
VESHOT7=VESHOTA WHERE CATEGORY IS "E";
VESHOT8=VESHOTA WHERE CATEGORY IS "F";

VESHOT6=VESHCT7 UNIGN VESHGTB
VESHOTS=VESHOTA WHERE CATEGORY I

» uwonhnon

MAKE KR8SM IN VESHOT1 BE (CURIESUUT*S 2E-2);
MAKE KR&SM IN VESHOT2 BE (CURIESOUT*5.6E-2);
MAKE KR&SM IN VESHOT3 BE (CURIESOUTx5.B8E-2);
MAKE KR8SM IN VESHOT4 BE (CURIESOUT*3.2E-2);
MAKE KR85SM IN VESHOTS BE (CURIESOUT*6.0E-2);
MAKE KR8SM IN VESHOT6 BE (CURIESCUTx6,2E-2);
MAKE KR85M IN VESHOTS BE (CURIESOUT*6.2E-2);
MAKE KR88 IN VESHOT1 BE (CURIESOUTx6.1E-2);
MAKE KRE€8 [N VESHOT2 BE (CURIESOUT*6.6E-2);
MAKE KRE&8 "IN VESHOT3 BE (CURIESOUTX6.BE-2); .
MAKE KR88 IN VESHOT4 BE (CURIESOUTX3.8E-2);
MAKE KR88 [N VESHOTS BE (CURIESGUT*Z7.0E~2);
MAKE KR88 IN VESHOT6 BE (CURIESGUT*7.3E-2);
MAKE KR88 IN VESHOT9 BE (CURIESQUTx7.3E-27;
MAKE SR89 IN VESHOT1 BE (CURIESOGUT*4,0E-3);
MAKE SR8S8 IN VESHOT2 BE (CURIESOUT*4.0E-3);
MAKE SR89 IN VESHOT3 BE (CURIESOUT*6.0E-5);
MAKE SR89 ' IN VESHOT4 BE (CURIESOUT*1,0E-5);
MAKE SR8S IN VESHOTS BE (CURIESOUT*4,0E-4);
MAKE SR8¢ IN VESHOTE BE (CURIESOUT*1 OE~- 8),
MAKE SR88 “IN VESHOT9 BE 0.
MAKE SRS0 IN VESHOT! BE (CURIESGUT*S OE-5); .
MAKE SR90 IN VESHOT2 BE (CURIESQUT*3,0E-%5);
MAKE SR90 IN-VESHOT3 BE (CURIESOUT*3.0E-7);
MAKE SR90 1IN VESHOT4 BE (CURIESGUTx9,0E-8);
MAKE SRS0 IN VESHOTS BE (CURIESOUTx1.0E-5);
MAKE SR20 IN VESHOT6 BE (CURIESOUT*l OE-9);
MAKE SR90 [N VESHOTS BE Q.
MAKE Y81 1IN VESHOT1 ‘(CUR!ESUUT*Z OE- 4) ;-
YOt IN VESHGIZ,QEMLQUBIESUUT*S 0E-5);
MAKE Y91 IN VESHOT3 BE (CURIESOUT*1,0E-8)}:
MAKE Y91 IN VESHOT4 BE (CURIESOUT*1.0E-6); "
MAKE Y91 IN VESHOTS BE (CURIESGUT*4.0E-9);
MAKE Y91 IN VESHOT6 BE (CURIESOUTx1. OE 8); -
MAKE Y91 IN VESHOTS BE O, ;
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MAKE ND147 IN VESHGTS BE .O.
TEMP2=TEMP1 UNIGN VESHOTS;
TEMP3=TEMP2 UNIGN VESHETA4;
TEMP4=TEMP3 UNION VESHBTS; L
TEMPS=TEMP4 “UNIGN VESHOT6; -~ - = %
TEMP&=TEMPS5 UNION, VESHOT9;
VESHOTDATA=TEMPS SOGRT DATE;

/% DELETE OBSGLETE -TABLES x/ -

DEL TAB TEMPi TEMP2 TEMP3 TEMP4 TEMP5 TEMP6 VESHOTA VESHGT] VESHUTZ VESHOTS
VESHOT4 VESHOTS5 VESHOT6 VESHGT7 VESHOTS VESHOTS DUMMY;

MAKE 1133 1IN VESHOT2 BE (CURIESOUT*6.0E-4);
MAKE 1133 |IN VESHOTS BE (CURIESOUTx1.9E-2);
MAKE 1133 |IN VESHOT4 BE (CURIESOUTx2.4E-1);
MAKE 1133 1IN VESHOTS BE (CURIESGUTx2.0E-3);
MAKE 1133 IN VESHOT6 BE (CURIESGUTx3.3E-3);
MAKE 1133 [N VESHOTS BE (CURIESOUTxS5.3E-3);
MAKE 1135 I[N VESHOT1 BE (CURIESOUT*3.9E-2);
MAKE 1185 [N VESHOT2 BE (CURIESOUT*3,0E-3);
MAKE 1135 IN VESHOT3 BE (CURIESQUTx2.SE-2);
MAKE 1135 IN VESHOT4 BE (CURIESGUTx1.4E-1);
MAKE [135 IN VESHOTS BE (CURIESOUT*1.2E-2);
MAKE [135 1IN VESHOT6 BE (CURIESGUT*8.0E-3);
MAKE 1135 IN VESHOTS BE (CURIESOGUTx9,5E-3);
MAKE XE183 IN VESHOT1 BE (CURIESOUTx6.7E-2);
MAKE XE133 IN VESHOT2 BE, (CURIESOUT*7.0E-2);
MAKE XE133 IN VESHOT3 BE (CURIESOGUTx7.2E-2);
MAKE XE133 IN VESHOGT4 BE (CURIESGUT*4,0E-2);
MAKE XE133 IN VESHOTS BE (CURIESBUT*7.5E-2) ;
MAKE XE133 IN VESHOT6 BE (CURIESQUT*7.8E-2);:
MAKE XE133 IN VESHOTS BE (CURIESGUT*7.0E-2);
MAKE XE135 IN VESHOT1 BE (CURIESOUT*6.5E-1);
MAKE XE135 [N VESHOT2 BE (CURIESOUTX7.0E-1);
MAKE XE135 IN VESHOT3 BE (CUR]ESﬁUT*? 2E-1),
MAKE XE135 IN VESHOT4 BE (CURIESOUTx4.1E-1);
MAKE XE135 IN VESHOTS BE (CURIESGUTX?7. 5E-1),
MAKE XE135 IN VESHOT6 BE (CURIESCUTx7,8E-1);
MAKE XE135 IN VESHOTS BE (CURIESCUT*7.8E-1);
MAKE CS136 IN VESHOT1 BE (CURIESOUT*S,0E-5);
MAKE CS136 IN VESHGT2 BE (CURIESOUT*2.0E-5);
MAKE CS136 IN VESHOT3 BE (CURIESCUT*2.0E-5);
MAKE CS136 IN VESHOT4'BE (CURIESOGUT®4.0E-6);
MAKE CS136 IN VESHOTS BE (CURIESGUT*1,0E-5);
MAKE CS136 IN VESHOT6 BE (CURIESOUT*1 0E-7);
MAKE CS136 IN VESHOT9 BE O.; -
MAKE CS137 IN VESHGT1 BE (CURIESOUT*6.0E-3);
MAKE CS137 IN VESHOTZ2 BE (CUR1ESOUT*6.0E-3) ;
MAKE -CS137 IN VESHOT3 BE (CURIESCUT*}-.OE-8);"
MAKE CS137 IN VESHOT4 BE (CURIESGUT*1.0E-7);
MAKE CS137 IN VESHS8TS BE (CURIESOGUTX7.0E-5);
MAKE CS137 IN VESHOT6 BE (CURIESGUT*B OE-9);
MAKE CS137 IN VESHOT9 BE O.;

MAKE BA140 IN VESHOT1 BE (CURIESOUT*2.0E-3);
MAKE BA140 IN VESHOT2 BE (CURIESOUTX7.0E-2);
MAKE BA140 IN VESHGT3 BE (CURIESOUTX6.0E-4);
MAKE BAT40 IN VESHOT4 BE (CURIESOUTx1.0E-4);
MAKE BA140 IN VESHOTS BE (CURIESOUT*1.0E-3);
MAKE BAt40 IN VESHOGT6E BE (CURIESOUTX1.0E-7);
MAKE BAT40 IN VESHOTS BE O.

MAKE CE141 IN VESHGT1 BE (CURIESOUT*G QE-4);
MAKE CEt41 IN VESHOGTZ2 BE (CURIESOUTx2.BE-2);
MAKE CE%41 IN VESHOT3 BE (CURIESOUT*3.0E~4);
MAKE CE%41 IN VESHGT4 BE (CURIESSUTx5.0E-5);
MAKE CEt41 'IN VESHETS5 BE (CURIESOUTX5.QE-4);
MAKE CE%41 IN VESHOT6 BE»(CURIESGUT*S OE-8);
MAKE CE141 IN VESHGT9 BE O.;

MAKE CE143 IN VESHOT1 BE (CURIESOUT*5.0E-3) ;
MAKE CE143 IN VESHOT2 BE (CURIESGUT*4.0E-8);
MAKE CE143 IN VESHOT3 -BE (CURIESOUT*6.0E-8);
MAKE CE143 IN VESHOT4 BE (CURIESGUT*6,Q0E-3);
MAKE CE143 [N VESHGTS BE (CURIESOUTx2,0E-7);
MAKE CE143 IN VESHOT6 BE (CURIESOUT*Q OE-7);
MAKE CE143 IN VESHOTS BE H

MAKE CE144 IN VESHOT1 BE (CUR!ESOUT*S OE-5);
MAKE :CE144 IN VESHOT2 BE: (CURIESGUTx2.0E-~8);
MAKE CE144 IN VESHOT3 BE (CURIESOUTx1,0E-9);
MAKE CE144 IN VESHOT4'BE (CURIESOUTX3.0E-7);"
MAKE CE144 IN VESHGTS BE (CURIESOUTx1.0E-9);
MAKE CE144 “IN VESHOTE BE (CUR!ESOUT*S 0E-9);
MAKE CETt44 IN -VESHOTS BE O, ; :
MAKE ND147 IN VESHOT] BE (CURIESOUT*4 0E-4);
MAKE ND147 IN VESHOT2 BE (CURIESOUT*4.0E-7) ;
MAKE ND147 IN VESHOGT3 BE (CURIESOUT*6.0E-9);
MAKE ‘ND147 [N VESHGT4 -BE (CURIESOUT*4.0E-B);
MAKE . ND147. IN VESHOTS BE (CURIESOUTX2.0E-8);
MAKE ND%47 -IN VESHOTE BE (CURIESOUT*S OE-8);
TEMP1=VESHOT1 "UNIGN VESHOTZ2;
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/% PRINT SHOT SUMMARY, VENTED SHOTS, VENTPRINT1 x/

DEL TAB PE;

.DEF TAB PE<CUL1 CHAR 1;
>,

DEL TAB VETITLE'
DEF TAB VETITLE COL1 CHAR 100;

ADDATA VETITLE

<ll
g ny
<"
<"
<"

UNDERGROUND EVENTS WHICH UNIN
DETECTABLE RADIOACTIVITY GUTSIDE

COMPILED BY HARRY G,
NOVEMBER 198

DEL TAB LEGEND
DEF TAB LEGEND' COL1 CHAR 100;

ADDﬁTA LEGEND

“CATEGURY
<"CATEGORY
::CATEGORY

SLCATEGORY D

STARTED BEFORE H+30 SECONDS, CON
STARTED BEFORE H+30 SECONDS, CON

C STARTED BETWEEN H+30 SECONDS AND H+ 2

THAN 2 HOURS, BANEBERRY (231)
STARTED BETNEEg H+30 SECONDS AND

N 2 HC
<"CATEGORY E STARTED AFTER H+20 MINUTES, CONT
<"CATEGORY F STARTE FTER_H+20 MINUTES, CONT

<"CATEGORY B EFFLUENT EITHER SEEPED THRﬁUGH CABLES OR WAS FILTERED THROUGH">

<Il uy

TENTICONALLY RELEASED
THE TEST RANGE COMPLEX

glCKS LLNL

TINUED LESS THAN 15 MINUTES">
TINUED MORE THAN 15 MINUTES*®>

0 MINUTES, CONTINUED LESS">
] SPECIAL’ CASE" >

H+20 MINUTES, CONTINUED MOGRE*">

INUED LESS THAN 12 HOURS">
INUED MORE THAN 12 HGOURS">

<"CURIESOUT COLUMN 1S THE TUTAL CURIES RELEASED FROM GROUND ZERO">
"AS MEASURED AT H+12 HOURS"

“CURIES RELEASED FROM ALL EVENTS PRIOR TG EAGLE (210) ARE PRECISE WITHIN AN
<"ORDER OF MAGNITUDE OF THE LISTED VALUE, FRGM THEN GN, WITHIN A

OUTPUT VETITLE TO HSP;

CURIESGUT TO

HSP;
OUTPUT LEGEND TGO HSP;

GUTPUT PE TO

HSP;

/#* PRINT OUTPUT DATA, VENTED SHOTS, VENTPRINT2 x/

DEL TAB PE

DEF TAB PE COL1 CHAR 1;

ADDATA PE <"

DEL TAB VEcURIEé
DEF TAB VECUR gs COL1 CHAR 100;

ADDATA YECURI

<--

<
PSLENUEN
<

rel

<™ vy

CURIES (AFTER 12 HOURS DECAY) REL
EVENTS WHICH UNINTENTIONALLY
RADICACTIVITY OUTSIDE THE TE

COMPILED BY HARRY G.
NOVEMBER 1980

DEL TAB LEGEND;
TAB LEGEND COL1 CHAR 100;

DEF
ADDATA LEGEND

EASED FROM UNDERGROUND
PLACED DETECTABLE
ST RANGE COMPLEX

HICKS, LLNL

<“VALUES ARE CALCULATED FROM TOTAL CURIES RELEASED AND DEBRIS COMPOSITION">

<"LlSTED VALUES FROM ALL EVENTS PRIOR TO EAGLE (210) ARE PRECISE WITHIN AN ">

<~ORDER OF MAGNITUDE, AND FROM THEN 6N, WITHIN A FACTOR OF TwWg"
OUTPUT NECURIES TO
PRINT VESHOTDATA COL NUM SHOTNAME SPONSGR DATE KR8SM KR8S SRE8S SRSO YS! TO HSP;
OUTPUT LEGEND TO HSP;
GUTPUT PE TG HSP;
OUTPUT WECURIES fo H
PRINT VESHOTDATA ch NUM SHOTNAME ZR9S ZR97 MOSS RU103 RH105 RU106 TO HSP;
GUTPUT LEGEND TG HSP,
UTPUT PE TG HS

OUTPUT ¥ECURIES f

PRINT VESHOTDATA CUL NUM SHOTNAME PD10¢ PD112 AG111 CD115 SB127 TE132 TO HSP;

GUTPUT LEGEND TO HSP,

GUTPUT PE TO HSP;

GUTPUT WECURIES fo

PRINT VESHUTDATA coL NUM SHOTNAME 1131 1133 |
GUTPUT LEGEND TO HSP,

UUTPUT PE TO

HSP;

OUTPUT WECURIES o H

RINT VESHOTDATA CUL NUM SHOTNAME CS137 BA140 CE141 CE143 CE144 ND147 TO HSP;

UUTPUT LEGEND TG HSP;

OUTPUT PE TO H

SP;
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135 XE133 XE135 CS136 TOU HSP;

FACTOR OF 2">
PRINT VESHOT COL NUM &PNAME SHOTNAME SPONSOR PLACEMENT CATEGORY DATE GCTIME

"y
LN

LY
"y

wy

LB
LN
"y

LS
"y



Input Card Images

FIXED © CD
COPNAME 1 1
NUM 11 4

SHOTNAME 15

(o

15

PLACEMENT 80 10
PONSOR 40

S
CATEGURY74
glME 64

1ESGUT
‘HARDTACK
-NOUGAT

WHETSTONE

WHETSTONE
- . FLINTLOCK

FLINTLOCK
FLINTLOCK

GROGMMET
T1NDERBOX

8
8 9

EE
-DES MOINES

BANDICOOT

PARROT
ALPACA

TEE

DILUTED WATERS.
RED HOT
PIN STRIPE
-DOUBLE PLAY
~DERRINGER
"NASH
:MIDI MIST
.UMBER
DOOR MIST
HUPMOBILE
‘PGD

'BANEBERRY i
;DIAGONAL LINE -
RIOLA

" TUNNEL
TUNNEL -
“TUNNEL:

POWOMEP>NPPRPEBHO>

DOD/LLL
DOD/LASLF

DOD/LASLC'

DUD/LLL

—
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Summary Table (Printout)

UNDERGROUND EVENTS WHICH UNINTENTIONALLY RELEASED
DETECTABLE RADIGACTIVITY OUTSIDE THE TEST RANGE COMPLEX

COMPILED BY HARRY G. HICKS, LLNL
NOVEMBER 1880

== TABLE VESHOT ---
NUM

OPNAME SHOTNAME SPONSOR PLACEMENT CATEGORY DATE GCngEo URIESOUT

C
HARDTACK BLANCA LLL TUNNEL A ~ 581030 1.70000E+05

202 NOUGAT ANTLER LLL -+ TUNNEL D 610915 1800 - 2.10000E+05
203 NOUGAT FEATHER - LLL TUNNEL A 611222 1730 3.80000E+02
204 NOUGAT PAMPAS UK/LASL SHAFT B - 620301 2010 2.00000E+03
205 NOUGAT PLATTE » LLL TUNNEL B 620414 1900 .1.80000E+06
- 206 NCOUGAT EEL - LiL SHAFT - B 620519 1700 . 1.90000E+06
207 NOUGAT DES MGINES LLL TUNNEL - A 620613 2200 1.10000E+07
208 STORAX BANDICGOT LASL SHAFT A 621018 1800 3.00000E+06
209 STORAX YUBA LLL TUNNEL F 630605 1800 1.10000E+02
210 NIBLICK EAGLE LLL SHAFT A 631212 1702 7.60000E+02
211 NIBLICK PIKE LASL SHAFT A 640313 1702 1.20000E+05
212 WHETSTONE ~ALVA - LLL SHAFT B 640818 1700 6.10000E+03
213 ‘WHETSTONE DRILL LLL SHAFT - E 641205 2215 6. 10000E+04
214 WHETSTONE © PARRGOT | LASL SHAFT D 41216 2100 2.30000E+05
215 WHETSTONE ALPACA LLL SHAFT B 650212 1610 4.00000E+04
216 WHETSTONE TEE LLL SHAFT c 650507 1647 1.60000E+03
217 WHETSTONE DILUTED WATERS DOD/LLL SHAFT A 650616 1730 §.80000E+03
218 FLINTLGCK RED HOT DOD/LASL TUNNEL F 660305 1915  1.00000E+06
219 FLINTLOCK PIN STRIPE DOD/LASL " SHAFT Cc 660425 1938 2.20000E+05
220 FLINTLGCK DOUBLE PLAY DOD/LLL - "TUNNEL G 660615 1800 6.00000E+05
-221 LATCHKEY DERRINGER LASL SHAFT D 660912 1630 1.20000E+04
222 LATCHKEY NASH LLL SHAFT F 670119 1745 6.90000E+04
223 LATCHKEY MIDI MIST DOD/LLL TUNNEL G 0626 1700 1.30000E+03
224 LATCHKEY UMBER LASL SHAFT D 670629 1225 2.60000E+04
22%5 CROSSTIE DOOCR -MIST DOD/LASL TUNNEL G 670831 1730 4.00000E+05
226 CRUSSTIE HUPMOBILE LLL SHAFT -C 680118 - 1730 1.20000E+05
227 MANDREL POD LLL SHAFT D 690129 2100 3.90000E+03
228 MANDREL SCUTTLE LLL SHAFT D 681113 1515 2.10000E+02
229 MANDREL SNUBBER LASL SHAFT ] 700421 1530 S.50000E+04
230 MANDREL MINT LEAF DOD/LLL TUNNEL ] 700508 1630 4.00000E+05
231 EMERY BANEBERRY LLL SHAFT c1 701218 1630 6€.70000E+06
232 GROMMET DIAGONAL LINE DOD/LLL SHAFT ] 711124 2015 6.80000E+03
233 TINDERBOX RIOLA LLL SHAFT F 800925 826 2.S90000E+03

CATEGORY A STARTED BEFORE H+30 SECONDS, CONTINUED LESS THAN 15 MINUTES

.CATEGORY B STARTED BEFGRE H+30 SECONDS, CONTINUED MORE THAN 15 MINUTES

CATEGORY C STARTED BETWEEN H+30 SECONDS AND H+20 MINUTES, CONTINUED LESS

THAN 2 HOURS, BANEBERRY (231) A SPECIAL CASE

CATEGORY D ST¢RXEDZBE;ﬁE§ﬁ H+30 SECONDS AND H+20 MINUTES, CONTINUED MORE

CATEGORY E STARTED AFTER H+20 MINUTES, CONTINUED LESS THAN 12 HOURS

g:;EGgsx E STARTED AFTER H+20 MINUTES, CONTINUED MOGRE THAN 12 HOURS

EFFLUggT EITHER SEEPED THROUGH CABLES GR WAS FILTERED THROUGH

CURIESOUT COLUMN IS THE TOTAL CURIES RELEASED FROM GROUND ZERG
AS MEASURED AT H+12 HOURS

CURIES RELEASED FROM ALL EVENTS PRIOR TG EAGLE (210) ARE_PRECISE WITHIN AN
ORDER Of MAGNITUDE OF THE LISTED VALUE, FRGM THEN OGN, WITHIN A FACTOR OF 2
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CURIES (AFTER 12 HUURS DECAY) RELEASED FRGM UNDERGROUND
EVENTS. WHICH UNINTENTIGNALLY. PLACED DETECTABL '
RAD!OACTIVITY GUTSIDE THE TEST RANGE CGMPLEX

‘ COMP!LED BY HARRY G. HICKS LLNL . . )
‘ 'NOVEMBER 198 ot ~ e

-- TABLE- VESHGTDATA -
NUM

Lz

SPONSOR”
L

SRS0

SHO NAME‘ . SM KR88 - ~SR89 : : Yol

201 BLANCA iy LL 581030 . 8.84000E+03 1.03700E+04 6.80000E+02  5,10000E+00 - 3.40000E+01
202 ANTLER Ll 610915 1.26000E+04 1.47000E+04 ~8,40000E+01 2.10000E+00 8.40000E-04
203 FEATHER LLL 611222 1.97600E+01 2.31800E+01 1.52000E+00 1.14000E-02 7.60000E-02
204 PAMPAS UK/LASL 620301 i 12000E+02 ' 1.32000E+02 8&.00000E+0Q ' ©6.00Q000E-02 - 1,60000E-01
205 PLATTE LLL 620414 1.06400E+05 - 1 25400E+05 ' 7.60000E+03 ' 5.70000E+01 " 1.52000E+02
206 EEL .- 1 LLL 620519 -1.06400E+05 1.25400E+05 7,60000E+03 5.70000E+01 1.52000E+02
207 DES MOINES Ll 620613 5.72000E+05 6.71000E+05 - 4.40000E+04 3.30000E+02 2.20000E+03
208 BAND!COGT LASL 621019 1.56000E+05 - . 1.83000E+05 1.20000E+04 9.000C0E+0]1 ©6.00000E+02
209 YUBA LLL - 630605 &.82000E+00 8.03000E+00 1.10000E-06 1.10000E-07 1.10000E-086
210 EAGLE LLL 631212 3.95200E+01 4.63600E+01 3.04000E+00 2.28000E-02 1.52000E-01
211 PIKE ‘LASL 640313 6.24000E+03 7.32000E+03 4.80000E+02 . 3.60000E+00 2.40000E+01]
212 ALVA LiL 640819 3.41600E+Q2 4.02600E+02 2.44000E+01  1.83000E-01 4.88000E-01
213 DRILL LLL: 641205 3.78200E+03 4.45300E+03 6.10000E-04 . 6. 10000E-05 6.10000E-04
214 -PARRGT LASL 641216 1.38000E+04 1.61000E+04 . 9, 20000E+0] . 2. 30000E+00 9.20000E-04
215 ALPACA LLL 650212 2.24000E+03 2.64000E+03 - 1.60000E+02 1 20000E+00 = 3.20000E+00
216 TEE LLL 650507 © 9.28000E+01 1.08800£+02 9.B80000E-02 «.80000E-04 1.60000E-06
217 D{LUTED WATERS - DOD/LLL.~ - 650616 3.06800E+02 3.59900E+02 2.36000E+0! 1.77000E-01  1.18000E+00
218 RED HOT DOD/LASL.: 660305 6.20000E+04 7.30000E+04 1.00000E-02 1.00000E-03 . 1.00000E-02
219 'PIN 'STRIPE DOD/LASL -~ 660425 1.27600E+04 1.49600E+04 1.32000E+01 6.60000E-02  2.20000E-04
220 .DOUBLE. PLAY DOD/LLL 660615 3.72000E+04  4.38000E+04 . 0. ‘ 0. 0.

221 DERRINGER LASL 660912 7.20000E+02 8. 40000E+02 -4.80000E+00 1.20000E-01 4.80000E-~05
222 NASH LL - 670119 * 4.27800E+03 5.03700E+03 ~6.90000E-04 6.90000E-0S S.QOOOOE 04
223 :MIDI MIST DCD/LLL. 670626 8.06000E+01 ~ 9.49000E+01 O.° 0. : I ¢ N

224 'UMBER LASL 670629 1.56000E+03 1.82000E+03 1.04000E+01 2.60000E-01 1.04000E 04
225 DOOR.MIST DOD/LASL 670831 2.48000E+04  2.92000E+04 O. : ) 0. 0.

226 HUPMOBILE LLL 680118 6.96000E+03 8.16000E+03 7.20000E+0C 3.60000E-02 1.20000E-04
227 POD_ .o Lil 690129 2.34000E+02 2.73000E+02 1.56000E+0C 3.90000E-02 1.56000E-05
228 SCUTTLE (R 691113 1 26000E+01 1.47000E+01 ' 8.40000E-02 2.10000E-03 8.40000E-07
229 SNUBBER LASL 700421 3.19000E+03 3.74000E+03 3.30000E+00 1.65000E-02 5.50000E-05
230 MINT LEAF beD/LLL 700505 2.48000E+04 2.92000E+04 O. 0. 0.

231 BANEBERRY. L 201218 2.14400E+05 2.61300E+05 ©.70000E+01 6.03000E-01 6.70000E+00
232 DIAGONAL. LINE DOD/LLL 711124 4.21600E+02 - 4.96400E+02 O, 0. 0.

233 RICGLA Lt 800925 1.79800E+02 2.11700E+02 2.90000E-05 2.90000E-06 2.90000E-05

VALUES ARE CALCULATED FRUM TGTAL CURIES RELEASED AND DEBRIS CGMPUSIT[GN

LISTED VALUES FROM ALL EVENTS PRIOR TO EAGLE (210) ARE PRECISE WITHIN AN
GRDER OF MAGNITUDE, AND FRGM THEN OGN, WITHIN A FACTOR OF TWO
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CURIES (AFTER 12 HGURS DECAY)

RELEASED FRGOM UNDERGROUND

EVENTS WHICH UNINTENTISNALLY PLACED DETECTABLE
RADIGACTIVITY GUTSIDE THE TEST RANGE COMPLEX

COMPILED BY HARRY

G.

NOVEMBER 198G

HICKS, LLNL

-= TABLE VESHOTDATA --- i
NUM SHOTNAME ZR9S ZR97 MO99 RU103 RH105 : RU106 -

201 BLANCA 3.40000E+Q1 1.53000E+03 3.40000E+03 3.40000E+02 4.93000E+03 1.70000E+0Q1
202 ANTLER 1.47000E-03 8.40000E-02 1.47000E+03 1.26000E+02 !.89000E+03 8.40000E+00
203 FEATHER 7.60000E-02 3.42000E+00 7.60000E+00 7.60000E-01 1.10200E+01 3.B80000E-02
204 PAMPAS 2.00000E-04 1.20000E-02 4,00000E-02 4.00000E-03 2.00000E-03 2.00000E-04
205 PLATTE 1.90000E-01 1.14000E+01 3.80000E+0Q1 3.80000E+00 1.,9000C0E+0C0 1.90000E-01
206 EEL 1.90000E-01 1.14000E+Q1 3.,80000E+01 3.,80000E+00 1.90000E+Q0 1.90000E-01
07 DES MOINES 2.20000E+03 9.90000E+04 2.20000E+05 2.20000E+04 3.19000E+05 1.10000E+03
203 BANDICOOT 6.00000E+02 2.70000E+04 ©6.00000E+Q04 6.00000E+03 8.70000E+04 3.00000E+02
209 YUBA 2.20000E-04 1.10000E-04 2.20000E-03 2.20000E-04 3.30000E-03 1.10000E-03
210 EAGLE 1.52000E-01 6.84000E+00 1,52000E+0Q1 1.52000E+00 2.20400E+01 7,60000E-02
211 PIKE 2.40000E+01 1.08000E+03 2.40000E+03 2.40000E+02 3.48000E+03 1.20000E+01
212 ALVA 6.10000E-04 3.66000E-02 1.22000E-01 1.22000E-<02 6.10000E-03 6.10000E-04
213 DRILL 1.22000E-01 6.10000E-02 ! 22000E+00 1.22000E-01 1.830C0E+Q0 6.10Q00E-Q1
214 PARROT 1.61000E-03  9.20000E-02 1 61000E+03 1.38000E+02 '2.07000E+03  9.20000E+0Q0
215 ALPACA 4.00000E-03 2.40000E~-01 8.00000E-01 8.00000E-02 = 4.00000E-02  4.00000E-03
216 TEE 3.20000E-06 1.60000E-04 1. 76000E+01 1.60000E+00 2.56000E+01 - 3.20000E-03
217 DILUTED WATERS 1.18000E+00 S5.31000E+01 1.18000E+02 1.18000E+0C1 1.71100E+02 5.90000E-01
218 RED HOT 2.00000E+00 1.00000E+Q0Q - 2.00000E+0] 2.00000E+0C 3,00000E+01 1.00000E+01
219 PIN STRIPE 4.40000E-04 2.20000E;02 2.42000E+03 2.20000E+02 3.52000E+03 = 4.40000E-01
220 DOUBLE PLAY 0. 0. 0. 1.20000E+0CQ O. 2.40000E+01
221 DERRINGER 8.40000E-05 4.80000E-03 8 40000E+01 7.20000E+00 ' 1.08000E+02 4.80000E-01
222 NASH 1.38000E-01 6.90000E-02 |.38000E+00 1.38000E-01 ' 2.07000E+00 6.90000E-01
223 MIDI MIST 0. - 0. 0. : 2.60000E-03 . Q. 5.20000E-02
224 UMBER 1.82000E-04 1.04000E-02 1.82000E+02 1.56000E+01° 2.34000E+02 1.04000E+00
225 DGGR MIST 0. 0. 0. 8.00000E~01" O. ) 1.60000E+01
226 HUPMGOBILE 2.40000E-04 1.20000E-02 1. 32000E+03 1.20000E+02 1.92000E+03 2.40000E-01
227 PGD 2.73000E-05 1.56000E-03 2.73000E+01 2.34000E+00 3.51000E+C1 1.56000E-0]1
228 SCUTTLE 1.47000E-08 &.40000E-05 1.47000E+00 1.26000E-01 1.89000E+00 8.40000E-03
229 SNUBBER 1.10000E-04 5.50000E-03 6.05000E+02 5,50000E+01 8.80000E+02 1.10000E-01
230 MINT LEAF 0. 0. 0. 8.00000E-C1 - O. - 1.60000E+01
231 BANEBERRY 6.70000E+00 6.70000E+02 2.88100E+05 2,68000E+04 4.02000E+04 2.01000E+03
232 DIAGONAL LINE 0. c. 0. 1.36000E-02 O. 2.72000E-01
233 RICOLA 5.80000E-03 2.90000CE-03 5.80000E-02 5.80000E-03 8.70000E-02 2.90000E-02

VALUES ARE CALCULATED;FRGM TOTAL CURIES RELEASED AND DEBRIS COMPGSITION

LISTED WALUES FROM ALL EVENTS PRIOR TG EAGLE (210) ARE PRECISE WITHIN AN
ORDER OF MAGNITUDE, AND FRGM THEN ON, WITHIN A FACTOR OF TWC
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. S WHICH UNINTENTIONALLY. PLACED DETECTABLE
g RAD[OACTIVITY 5UTSIDE THE TEST RANGE COMPLEX

CUR!ESE§¢FTER 12 HOURS :DECAY) RELEASED FROM UNDERGROUND

CﬁMP!LED BY HARRY

- TABLE VESHGTDATA -
NUM o]

“SHOTNAME .
201 ‘BLANCA 8
202 ANTLER - 4
203 FEATHER . 1
204 PAMPAS’ 2.
205 PLATTE - 1.
206 EEL 9.
207 DES MOINES 5.
208 BANDICOOT 1
‘209 YUBA 7
210 EAGLE 3
211, PIKE 6
212 'ALVA 6
213 DRILL a
214 PARRGT 4
‘215 ALPACA a
216 TEE 9
217 DILUTED WATERS 2
218 RED HOT 7
219 PIN STRIPE 1
220 DOUBLE .PLAY )
221 DERRINGER 2
222 NASH 4
223 MIDI MIST 0
224 UMBER 5
225 DOGR MIST 0
226 HUPMOBILE 7
227 POGD. 7
228 SCUTTLE a
229 SNUBBER 3
230 MINT LEAF 0
231 BANEBERRY 2
232 DIAGONAL LINE ]
233 RIOLA 2

VALUES ARE CALCULATED FRdM

G.

VEMBER 1980 -

. S0000E+0Q4
. 70000E-02
+80000E+0Q0
. 00000E+0Q2
. 100Q0E~0Q3
. 27000E+01
. 60000E+Q2
. QO00QE-02
.60000E-01
. 95000E+01
. 000Q0E+02
. 32000E+02

. 40000E+01
~83000E+01

“20000E+01
' 20000E+01
. 80000E +00
. 20000E-01
. 30000E+01
. 68000E+04

. 03000E+00

momomamaoaOdﬂommaae-~mamwmmmmﬂ~o'

TGTAL CURIES

PD112
40000E +02

.52000E+00
. 40000E+02

. 20000E+02

. 20000E+00
.38000E-0Q1

. 56000E+01
. 20000E+02
. 34000E+00
. 26000E-01
. 50000E+01
. 68000E+04

. 80000E-03

HlCKS LLNL

*OQO*bﬂQOGOQNOQMQbNAQQQAMdmﬂﬂ‘NAdy

RELEASED AND

AG111

02000E+02

. 56000E-01

.54000E+00
. 00000E - 01
. 60000E+01

. 40000E +00
. 45000E -02

. 20000E +00

0000E+01

.aooooe-o1
. 20000E-02
. 65000E+01
. 70000E+03

' 45000E-03

@OLO‘NONONON*OLQ“QdeNQNQQOMQOde

.40000E+01

.  20000E+00
. 07000E-03

. 60000E+00
. A0000E+01
- 0000E-01
- 10000E-02
. 10000E+01
. 69000E+03

. 70000E-0S

DEBRIS COMPOSI TION

L1STED VALUES FROM ALL EVENTS PRIGR TG EAGLE (210) ARE PRECISE WITHIN AN
ORDER OF MAGNITUDE, AND FRGM THEN ON, WITHIN A FACTOR OF TWO

GONOWG“QO*O‘&OHNM#AQJQ—QNQ““*NQ&“

sB127

. 70000E+02

40000E+01

. 80000E~0C1
.00000E-03
.90000E+00
. 80000E+00
. 10000E+0Q4
.QO0C00E+03

. 12000E+Q0Q
. 90000E+00
. Q0000QE+00
. 54000E+02

' 80000E+00
. 38000E-01

. 04000E+01
. 40000E+01
. S6000E +00
. A0000E -02
. 85000E+01
. 01000E+04

. 80000E-03

JONOLAP=OO—0O—=RAO—=NO=QO—=—==NA—QOAUION

TE132

. 38Q00E+03
. 40000E+02

. 76000E+03

. 80000E+01
. 38000E+00

04000E+02
. 60000E+02"
- 56000E+01
- A0000E-01
. 40000E+02
.01000E+05

. 80000E-02



(1}

CURIES (AFTER 12 HOURS DECAY) RELEASED FRGM UNDERGROUND

EVENTS WHICH UNINTENTIONALLY PLACED DETECTABLE
RADIGACTIVITY OUTSIDE THE TEST RANGE COMPLEX

COMPILED BY HARRY
NOVEMBER 198

-- TABLE VESHOTDATA ---
NUM HOTNAME

E

DES MOINES
BANDICOCT
209

TEE

DILUTED WATERS
RED HOT

PIN STRIPE
DOUBLE PLAY
DERRINGER

NASH

MIDI MIST
UMBER
DOOR MIST
HUPMOBI LE
PO

D
SCUTTLE
SNUBBER
MINT LEAF
BANEBERRY
DIAGONAL LINE
RIGLA

VALUES ARE CALCULATED FRGM

NBNNNNNNNNNN
=0QONOUAWN—=O

>

~

R

>

O

>

G=EOAAN=OUIUN-N—_NN==NA=WONNOW—=—==—=DU

1137

. 10000E+02
. 20000E+00
. 14000E+00
. 20000E-02
. 14000E+01

. 14000E+01

. 30000E+04
. 0C000E+03
. 20000E-02
. 28000E+00
. 60000E+02
.B86000E-02
. 22000E+01

. 60000E+Q0
. 40000E-01

. 60000E+00
. 77000E+01

. Q0000E+Q2

. 40000E~0O1
. 38000E+01
. 60000E-01
. 20000E-01
. QCO00E+01
. 20000E+02
. 80000E-~-02
. 20000E-03
. S0000E+01
. 00000E+0Q1
. 04000E+04
. 36000E+0Q0
. 80000E-0C1

TOTAL CURIES

OR=NDNNONUONNOBRINONANOANY—=W——=—=—=2A0

G.

1133

. 78000E+03
. 20000E+02
. 29200E+01
. 20000E+00

. 57000E +00

g!CKS, LLNL

AOW=NIVXW—~U=UIHONA=NA=DNO~=ATNO~=NO

1135
. 63000E+03

. 96400E+01

. 68000E+03
. 83000E+01

. 88000E+0Q2
. 76000E+03
. 20000E+02
. 000Q0E+01

.30100E+02
. D0000E+03
. 50000E+03
. 70000E+03

. 80000E+03
. 00000E+03
. 68000E+01

. 52000E+00
.37500E+03
. 8000QE+03
. 38000E+05

46000E+01

2.32000E+01

RELEASED AND

NAENNW=NON—OUNOA=NW=N=DBARUONN—=——=N——

XE133

. 13900E+04
.57500E+04

. 00000E+02
. 38200E+03
. 10000E+01
. 95000E+03
. 80000E+04
.64000E+03
.92500E+02
. 57500E+0Q1
. 9600C0E+03
. 80000E+04
. 58000E+0S
. 76000E+C2
. 26200E+02

DEBRIS COMPGSITION

LISTED WALUES FRGM ALL EVENTS PRIGR TO EAGLE (210) ARE PRECISE WITHIN AN
ORDER OF MAGNITUDE, AND FROM THEN GN, WITHIN A FACTGR OF TWO

NUINWQLY-NPR==UOA=JW-N-DANDO YD)

XE135

. 10500E+05
. 57500E+0S
. 47000E+02
. 40000E+03
. 33000E+06
. 33000E+06
. 15000E+Q6
. 95000E+Q6
. 58000E+01
. 94000E+02
. 80000E+0Q4

. 26200E+03

NONO-NINONOO=O0OL=NRONO-OW—=—UNRRYA—-N®

Cs8136

.50000E+00
. 10000E+00
.90000E-02
. 00000E-02
. 80000E+01
.80000E+01
.S0000E+02

. 40000E+00

. 20000E-01
. 90000E-03

. 60000E-01
. 40000E+00
. 90000E - 02
~10000E-03
. 10000E+00
. 68000E+01

. 90000E-04



.CURIES (AFTER 12° HGURS DECAY RELEASED FROM UNDERGRGUND
EVENTS WHICH UNINTENTIONALLY PLACED DETECTABLE
4ot - RADIGACTIVITY OUTSIDE THE TEST RANGE COMPLEX

‘COMPILED BY HARRY G, HICKS, LLNL

€

S - NOVEMBER 1980

OTNAME _ : BA140 CE141 " CE143 , 47
201 BLANCA 1. O3000E+03 3.40000E+02 - 1.03000E+02  8,S0000E+02 'S 6. 80000E+01
202 ANTLER 1.47000E+0] 2.10000E+02 1.0S0Q0E+02 . 4.20000E-02 - 2.10000E-04 4.20000E-03
203 FEATHER -2.28000E+00 7.B0000E-01 2.28000E-01 1.90000E+00 . :.14000E-02 1.52000E-01
204 PAMPAS 1.20000E+07 1.40000E+02 5.20000E+01 &.00000E-03 4.00000E-05 8.00000E-04
205 PLATTE 1. T4000E+04 1. 33000E+05 4.94000E+04 ~7.60000E+00 3.80000E-02 7.60000E-01
206 EEL - e 1. 14000E+04 1.33000E+05 4.94000E+04  7.60000E+00 = 3.80000E-02 7.60000E-0]
207 DES MOINES. 6.60000E+04 2.20000E+04 6.60000E+03 '5.50000E+04 3.30000E+02 4.40000E+03
208 BANDICOGT 1.80000E+04 6.00000E+03 1.80000E+03 1.50000E+04 9.00000E+0]1 1.20000E+03
209 YUBA 8. 80000E-07 1.10000E-05 5. 50000E-06 9.90000E-05 . 5.50000E-07 6.60000E-06
210 EAGLE . 4.56000E+00 1.52000E+00 4.56000E-01 3.80000E+00 = 2.28000E-02 3.04000E-01
211 PIKE 7.20000E+02 2.40000E+02 7.20000E+01 6.00000E+02 ' 3.60000E+00 4.80000E+0]
212 ALVA 37 66000E+01 4.27000E+02 . 1.58600E+02 2.44000E-02 1.22000E-04 2.44000E-03
213 DRILL 4. 88000E-04 6.10000E-03 = 3.05000E-03 5.49000E-02 . 3.05000E-04 3.66000E-03
214 PARRGT ~1.61000E+01 2.30000E+02 1.15000E+02 4.60000E-02 2.30000E-04 4.60000E-03
215 ALPACA . 2" A00GOE+02 2.B0000E+03 1.04000E+03 1.60000E-01 8.00000E-04 1.6000QE-02
216 TEE "7 60000E-03 ©.B0000E-01 4 80000E-01 9.60000E-05 ~1.60000E-06 9.60000E-06
217 DILUTED WATERS 3. S4000E+071 1.18000E+0i 3.54000E+00 2.95000E+01 - 1.77000E-01 2.36000E+00
218 RED - 8 0000OE-03 1.00000E-01 5.00000E-02 9.00000E-01 5.00000E-03 6,00000E-02
219 PIN. 89R1pe 2.20000E-01 1.32000E+02 6.60000E+01 1.32000E-02 2.20000E-04 1].32000E-03
220 DOUBLE PLAY 0. 0. 0. . - 0. ~ 0. =R 0: ..
221 DERRINGER 2! 40000E-01 1.20000E+01 6. 0OOQOE+00 2.40000E-03 1.20000E-05 2.40000E-04
222 NASH - 5. 52000E-04 6.90000E-03 3.45000E-03 6.21000E-02 3.45000E-04 4.14000E-03
223 MIDI MIST | 0. 0. T 0. 0. 0. 0.
224 UMBER ‘ 1. 82000E+00 2.60000E+01 1,30000E+01 5.20000E-03  2.60000E-05 5.20000E-04
225 DOGR MIST 0. 0. 0. 0. 0. - 0..
226 HUPMOBILE 1. 20000E-01 7.20000E+01 3.60000E+01 7.20000E-03 1.20000E-04 7.20000E-04
227 PGD 2'53000E-01 3.S0000E+00 J.9S000E+00° 7.80000E-04 ' 3.90000E-06 7.80000E-05
228 SCUTTLE $ 47000E-02 2.10000E-01 - 1.05S000E-01 4.20000E-05 2.10000E-07 4.20000E-06
228 SNUBBER - 5 50000E-02 3.30000E+01 1 65000E+01 3.30000E-03 - 5.50000E-05 3.30000E-04
230 MINT LEAF. . .0, 0. 0. - 0. 0. 0.
231 BANEBERRY 6 70000E-01 6.70000E+02 3.35000E+02 - 4.02000E+02 2.01000E+00 2.68000E+01
232 DIAGONAL LINE g 0. 0. .- 0. 0. 0.
233 RIGLA ' 32000E-05 2.90000E-04 1.45000E-04 2.61000E-03 1.45000E-05 1.74C00E-04

-- TABLE VESHOTDATA ---
NUM - SHO

»

. ts137

VALUES ARE CALCULATED FROM TOTAL CURIES RELEASED AND

LISTED VWALUES FROM ALL EVENTS PRIOR TG EAGLE (210) ARE PRECISE WITHIN AN
ORDER OF MAGN!TUDE,

DEBRIS COMPOSITION

AND FROGM THEN ON, WITHIN A FACTOR OF TWO
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TABLE III-1. Calculated fractional contributions of 28 individual radionuclides to the total radioactive releases
for the various categories of shots that vented to the atmosphere.

Category A Category B ‘Category C Category C1 Category D’ Categories E, F, and G

Fission  HaMdife  Fission Fraction Fraction of  Fraction Fraction of  Fraction Fraction of ' Fraction of  Fraction Fractonof  Fraction Fraction of
product  (dsys)  yleld (%)  vemted®  totslrelesse®  vented® total release™  vewted®  tots] relense® totel relemse®  vented®  tatalrelease®  vomied" total reloane®
8Smg, 0187 0.58 0.5 0.052 0.001 0.086 0.002 0.058 018 02 0003 8.060 0001 - 0062
88y, o0.118 127 05 0.061 0.001 0.066 0.002 0.068 018 0.039 0.003 0.070 0.001 0
Mg s Lm 05 0.004 0.001 0.004 3x10-3 X165 gyiet 105 0.003 0.004 106 106
s, 10,592 2.64 05 3x1075 0.001 3x10~5 3x1075 3x10”7 ax10~4 o108 0.001 108 10-% ox10-11
gty 586 262 002 x104 1074 8x1075 ax1e™? i d ex10°S 16~¢ wx® axie? 106 108
9z, 64.0 45 0.01 2x1074 w07 10°7 x10? - 2x107? 6x1075 106 xi0-? x10°% 10-6 2x10°6
N2¢ 0.700 4 0.01 0.009 10”7 6x10°6 Ix10~? 107 6x10°5 104 ax10~? axio”? 10°6 1074
Pve 2751 594 0.05 0.020 10-7 2x10°3 104 0.011 0.08 0.043 104 0.007 x10°8 2x1078
103, 394 653 0.05 0.002 10-7 2x106 104 0.001 0.05 0.004 104 6x10~4 2x10°8 2x10°6
105y 148 513 0.08 0,029 10”7 1076 104 0.016 0.08 0.006 104 0.009 2x10°5 ax10-$
1%6g, 368 452 0.05 1074 10”7 10”7 104 6x10°3 005 x4 104 ax10-8 2x10°8 10-7
109p, 0.560 0.60 0.05 0.005 10”7 10-6 1074 6x1074 0.08 0.004 104 0.002 2x10°3 7x10-6
Mpy o715 o 0.08 0.002 1077 3x1077 1074 0.001 0.08 0.004 1074 6x10~4 2x10°8 2x10°6
My, 14 0.41 0.05 6x10~4 10°7 6x10~7 104 ax1074 0.08 0.001 104 2x1074 2x107% sx16~7
8¢y 2.23 0.083 0.05 3x1074 10”7 ax10”7 1074 2x1074 0.05 x1074 104 1074 21078 axio8
127g 380 0.50 0.0 0.001 10”7 10-6 104 %1074 0.05 0.003 104 x4 2x10-3 2x10~%
132y, 318 481 0.05 0.014 10-7 2x107°3 1074 0.008 0.08 0.030 104 0.004 2x10°S 2x10°5
13y 8.04 3 0.03 0.003 10-7 6x10~6 ax10-3 0.001 0.05 0.012 106, 2xi075 10-6 2x10~4
133; 0.867 6.81 0.03 0.034 10-6 6x10~4 6x10°5 0.019 0. 0.236 108 0.002 10°8 * 0.003
135 0274 5,82 0.03 0.039 ax107¢ 0.03 7x10°5 0.025 0.08 013 - sx108 0.012 1076 0.008
133y, 525 3.40 05 0.067 10-3 0.070 0.002 0072 0.15 0.040 0.003 0.075 0.001 008
133 0379 576 . 05 0.654 10-3 0100 0.002 0.120 0.15 0.413 0.003 0.751 0.001 0177
136¢, 13.1 0.15 0.02 sx10°5 . 1074 2x10°8 3x10°5 2x10°5 sx10~4 ax107¢ IxioS 10-3 2x10°5 108
Bes  mom 519 05 6x10°5 1073 sx1075 3x16S 1076 8x1074 1077 0.003 7x10°5 2x10°8 sx1077
140p, 1279 454 0.02 0.002 0.01 0.070 3x10°5 6x1074 sx1074 104 . 104 0.001 106 105
e 328 47 0.02 6x1074 0.01 0.026 3x10°S x4 sxiet sx10- 1074 sx104 106 5x10°6
16, 1.375 4.10 0.01 0.005 107 ax1076 3x10-% 6x10-8 6x10°3 6x10~3 ax10-? 2x10”7 1076 oxio-S
144, 2844 . 3 0.01 Ix10-5 107 2x10°8 Ix10-% 3x10-18  exi10°8 ax10™7 3x107? 10 10~6 sx10-7
MWing 1099 197 0.01 ax107 1077 ax10~7 3x10~? 6x10°% 6x1075 axi078 3x107? 2x10°8 1076 6x1076

"Fission yields are taken to be representative.
DFractions vented were obtained from R. H. Ide (Ref. 6).
CRelstive curles at H + 12 bours were obtained with the relation:

(% fission yield)Xfraction vented)
Y2

Relative curies (H + 12 hours) = exp(~(In 2)/2¢y 3],

‘Only rare gases and jodine were released in category G events, the same fractions as in categories E and F in this column.




APPENDIX IV
NUCLEAR ROCKET ENGINE TESTS

. This appendix contains executable FRAMIS files for nuclear rocket engine
tests, input card images, summary and output tables, and details of the

calculations (given in Table IVhl,>in the section 'Estimation of Tbtal Curies
Released, and in Tap;e ;V-Z)

Executable FRAMIS Files
/x NTSRELEASE, NUCLEAR ROCKET ENGINES, ROCKETESTS x/
/x DEFINE TABLES */

/% INPUT- DATA x/..

DEF TAB RGCKET RUN lNT ENGINENAME CHAR 12 DATE. INT MWSEC REAL, CURlESOUT REAL ;
INPUT ROCKET FROM ROCKETIN;
DEF TAB DUMMY KR8SM REAL Kk87 REAL,KR88 REAL,SR89 REAL,SR90 REAL,Y91 REAL,Y93
REAL, ZR95 REAL,ZR97 REAL,MO99 REAL,RU103 REAL,RH105 REAL,RU106 REAL,PD109 REAL,
PD112 REAL,AGT11 REAL,CD}15 REAL,CD115M REAL,$N121 REAL,$N123 REAL $N125 REAL
SB127 REAL TE129M REAL,TE132 REAL, 1131 REAL, 1133 REAL, 1135 REAL,CS137 REAL BAi40
REAL.CE141 REAL,CE143 REAL,CE144 REAL,ND147 REAL,PM149 REAL PM1$1 REAL, SM163
REAL ' EU156 REAL.XE133 REAL.XE133M REAL,XE135 REAL, XE135M REA

ADDGfA DUMMY°<0 o -0, ou 0, 0..0.-0. 6, 0, 0. 0,0, 0,0, 0, 0.0, 0.0, 0.0,

0.-0 0. 0.‘0;”0. 0. 0. 0.°0.-0. 0. 0.5'
ROUCKETA=ROCKET . TIMES DUMMY R B . : _‘.‘
/% CALCULATE CURIES */

MAKE KR85M [N ROCKETA BE (CURIESOUTx8.21E- -2);
MAKE KR87. .IN ROCKETA BE (CURIESOUTx*S5.20E-3);
MAKE KR88" 1IN ROCKETA BE '(CURIESGUTx1.20E-3);
MAKE SR89 IN RGCKETA BE (CURIESOUTx6.70E-3);
MAKE SR90 IN RGCKETA BE (CURIESGUT*3.70E-5);
MAKE. Y91 . IN ROCKETA BE. (CURIESCOUTx6.30E-3);
MAKE Y983 “*' IN ROGCKETA BE (CURIESOUT*2.91E-1);
MAKE ZR9%5 IN ROCKETA BE (CURIESOUTx9S.20E-4);
MAKE ZR97 IN RICKETA BE (CURIESGUTx4.74E-2);
MAKE ME&99 IN ROCKETA BE. (CURIESOUTx1,44E-2);
MAKE RU103 ~IN ROGCKETA BE (CURIESOUT*8.50E-4);
MAKE RH105 |IN ROCKETA BE (CURIESOUTx7,d40E-3);
MAKE RU106 IN ROGCKETA BE (CURIESOUTx2.00E-5);
MAKE PD109 IN ROCKETA BE (CURIESQUTx8.50E-4);
MAKE PD112. IN ROGCKETA BE. (CURIESOUTx2,60E-3);
MAKE AG111 ~ IN ROCKETA BE- (CURJESOUT*1:40E-3);
MAKE €D115 IN RUGCKETA BE (CURIESOUT*G.70E-3);
MAKE CD115M IN ROCKETA BE (CURIESGUT*2.60E-5);
MAKE SN121. [N ROCKETA BE. (CURIESGUT*9.20E-3); . .
MAKE 'SN123- IN“RGCKETA-BE (CURIESOUT*1.00E-4); ;
MAKE SN125  IN ROGCKETA BE (CURIESOUT*9.60E-4);
MAKE SB127 - IN ROGCKETA BE (CURIESCOUT*5.SOE-3);
MAKE TE129M IN ROCKETA. BE (CURIESQOUTx*4,10E-4);
MAKE : TE132 - IN ROCKETA ‘BE- (CURIESOUT*5.40E-2);
MAKE 1131 IN ROCKETA BE (CURIESOUTX1.63E-2);
MAKE 1133 IN ROCKETA BE (CURIESOUTx1.70E-1);
MAKE 1135 IN RGCKETA BE (CURIESOUT*4.84E-2);
MAKE XE133 IN ROGCKETA BE (CURIESOUTx1.11E-2);
MAKE XE133M IN RGCKETA BE (CURIESGUTx1.30E-3);
MAKE XE135 "IN ROCKETA BE (CURIESGUTx1.05E-2);
MAKE XE135M IN RGCKETA BE (CURIESGUTx6.70E-3);
MAKE CS137 ' IN ROCKETA BE (CURIESOUTx*1.00E-5);
MAKE BA140 IN ROCKETA BE (CURIESOUT*9.20E-3);
MAKE CE141 IN ROCKETA BE (CURIESOUTx6.60E-4);
MAKE CE143 1IN ROCKETA BE (CURIESOUTx1.22E-2);
MAKE CE144 - IN RGCKETA BE (CURIESOUT*7.00E-5);
MAKE ND147 IN ROCKETA BE (CURIESOUTx7.40E-4);
MAKE PM149 IN ROGCKETA BE (CURIESGUTx1,50E-3);
MAKE PM151 1IN ROCKETA' BE (CURIESGUTx1.00E-3);
MAKE SM153 IN ROCKETA BE (CURIESOUTx2.40E-4);
MAKE EU156  IN ROCKETA,BE~(CURIFSOUT*3 20E-6) ;

*
~

/% DELETE OBSOLETE TABLES

DEL TAB DUMMY; ;
/% PRINT NUCLEAR ROCKET ENGINE TEST SUMMARY, ROCKPRINT! x/

" DEL TAB PE; . .
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DEF TAE PE COL1 CHAR 1;
ADDATA PE <"1" ;

L TAB ROGCKTITLEA
DEF TAB RUCKTITLEA COL1 CHAR 100;
'ADDATA RGCKTI TLEA

<., NUCLEAR ROCKET ENGINE TESTS ">
< COMPILED BY HARRY G. HICKS, LLNL ">
< : NOVEMBER 1980 v ">

<ll ”

DEL TAB LEGEND;

DEF TAB LEGEND COL1 CHAR 100;
ADDATA LEGEND

"CURIES RELEASED ARE PRECISE TO A FACTUR OF TWO">; :
OUTPUT ROCKTITLEA TO HSP:
PR%QET LEEET coL RUE ENGINENAME DATE MWSEC CURIESOUT TO HSP

/* PRINT 3UiPU| bATA, NUCLEAR ROCKET ENGINE TESTS, ROCKPRINTZ x/

DEL TAB PE;
DEF TAB PE GOL1 CHAR 1;

ADDATA PE

DEL AB Rch t

DEF TAS ROCKTITCE: COL1 CHAR 100;

ADDATA ROGCKTITLE

<. ,CURIES (AFTER 12 HOURS DECAY) RELEASED FROM NUCLEAR ROCKET ENGINE TESTS ">

<™ COMP LED BY HARRY G, HICKS, LLNL "y
< NOVEMBER 1980 "5
<" ll >

DEL TAB LEG

DEF -TAB LEGEND COL1 CHAR 100;
ADDATA LEGEND

"VALUES IN THE TABLE WERE CALCULATED ASSUMING:">
<" 1 RELATIVE COMPOSITIONS OF é E FLUENTS WERE _THAT OF PHOEBUS 1B, RUN 824> .
<" 2 TE132,1131,AND 1133_CAN ULATE TOTAL CURIES RELEASED">
<" 3 FOGR A'GIVEN ENGINE TYPE, THE TOTAL RELEASE IS PROPORTIONAL TO THE">
< "s INTEGRATED PGWER LEVEL GNLY">

<"LISTED VALUES ARE PRECISE TG A FACTOR OF TWGQ">;

UUTPUT RUCKTITLE TG HSP;
RINT ROCKETA COL RUN ENGINENAME KR85M KR87 KR88 SR89 SR9C Y91 Y93 TO HSP;

OUTPUT LEGEND TO HSP;

GUTPUT PE TO
OUTPUT RUCKT!TLE HS .

PRINT ROCKETA CUL RUN ENGINENAME ZR9S ZR97 MOSS RU103 RH105 RU106 PD108 TG HSP;
CUTPUT LEGEND TO HSP;
OUTPU TG HSP;
GUTPU RUCKTITLE TGO HS

PRINT ROCKETA COL RUN ENGINENAME PD112 AG111 CD115 CD115M SN121 SN123 SN125

TG _HSP;
OUTPUT LEGEND TO HSP;
OUTP PE TG HSP;
OUTPUT ROCKTITLE' TO HSP
PRINT_ROCKETA COL RUN ENGINENAME S$B127 TE128M TE132 1131 1133 1135 XE133 TO HSP;
OUTPUT LEGEND TG HSP
GUTPUT PE TO HSP;
GUTPUT ROCKTITLE' TO
PRINT ROCKETA CUL RUN ENGINENAME XE133M XE135 XE13SM BA140 CE141 CE143 TO HSP;
OUTPUT LEGEND TO
OUTPUT PE TO HSP'
GUTPUT ROCKTITLE TG
PRINT ROCKETA COL RUN ENGINENAME CE144 ND147 PM149 PM151 SM153 EU156 TO HSP;
UTPUT LEGEND U HS :
UUTPUT PE TO HSP;
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Input Card
ROCKETIN
FIXED 5 CD
RUN

1 3 -
ENGINENAME 9 12
DATE 22 6
MWSEC 29_8
CURIESOUT 38 9
301 KIWI A o
302 KIWl A PRIME
303 KIWl A3
304 Kiwil B-1A
30% KIWl B-1B
306 KIWI B-4A
307 Kiwl B-4D
308 KIWl B-4E
308 KIWl B-4E
310 NRX-A2 ‘
311 NRX-A2
312 KIWI (TNT)
313 NRX -

314 NRX-A3

315 NRX-A3

316 PHOEBUS-1A
317 NRX-A4/EST
318 NRX-A4/EST
318 NRX-A4/EST
320 NRX-A4/EST
321 NRX~AS

322 NRX-AS -
323 PHOEBUS-1B
324 PHOEBUS-1B -
32% NRX-A6

326 PHOEBUS -2A
327 PHOEBUS-2A -~
328 PHOEBUS<2A
329 PEEWEE-1
330 XE PRIME

331

XE PRIME '

Summary Table

¥

-- TABLE ROCKET ---
RUN

308

PP UAAIATA LA AT A TATATAT ALY,
N.n-—.—n—h—n—a_a-—ho

—omaﬂmaaanaom

NENAME

WW>>>
1Q
k]
)
e 4
m’

ot ottt 2o 2t o e o Y]
]
1
-
>W>-

ELELELELLE D
] —-———-—-—-———-Q

aa

ZRZZARARARRRRRARR
XX

‘PHOEBUS 15-;~'”

PHGEBUS-1B
NRX -A6 .
PHOEBUS-2A

0
XE PRIME
CURIES RELEASED ARE PRECISE TGO A FACTOR OF

. 690611
- 690828

Q=0Q=—=00

[ ddou

'Y 9

000
OWVWOR=ONONN
s )= N NOO =00

NAAO®@RWO~~OD—

OR=NAONAN— === OANADDOB D= N=h DO AN

PP

o« & pia. m e .

" e e s moe s e o ow

QE+4 8.4E+2
OE+4 2.5E+3
OE+4 2.5E+3
QE+4 ~ 1.3E+3
OE+4 - 4,2E+2
OE+4  1.7E+3
1E+S 4,6E+3
OE+S 2.1E+4
B8E+S5 7.6E+3
QE+S5S 1.1E+8
OE+5 1.1E+3
OE+3 1.5E+4
2E+S $5.3E+2
4E+S 2.4E+3
QE+S 1.2E+3
4E+5 2.2E+4
QE+S . 1,2E+1
BE+S 1.0E+2
OE+6 2.7E+4
1E+6 2.8E+4
2E+6 1.2E+3
OE+6 8.0E+4
4E+5 3.4E+4
6E+6 2.4E+5
SE+6  5.3E+4
4E+5 7.1E+3
SE+6.  5.1E+4
7E+6 2. 1E+3
6E+6 2.3E+5
2E+S 8,2E+2
4E+5 5.3E+2

NUCLEARbRUCKET ENGINE TESTS

690611 -

690828

COMPILED BY HARRY G,

35

HICKS, LLNL
NGVEMBER 1980 ‘
MWSEC CURIESOUT .
2. 00000E+04 8.40000E+02
6.00000E+04 2.50000E+03
6.00000E+04  2.50000E+03
.3,00000E+04 - 1.30000E+03
- '1.00000E+04 .4, 20000E +02
4,00000E+04 1.70000E+03
1.10000E+05 ' 4.60000£+03
5, 00000E+05 2.10000E+04
1.80000E+05 - .7. 60000E+03
3.00000E+05 - -1.10000E+03
8.00000E+05 .~ 1, 10000E+03
9. 00000E+03 " - 1.50000E+04
3.20000E+05 ~5.30000E+02
© 8,40000E+0%5 2.40000E+03
."5,00000E+05 1.20000E+03
'7.40000E+05 ~2.20000E+04
3.90000E+05 1.20000E+01
&.80000E+05 1.00000E+02
1.00000E+06 2.70000E+04
- 1.10000E+06 2.80000E+04
1.20000E+06 - 1.20000E+03
1.00000E+06 ~8.00000E+04 -
1.40000E+05 "~ 3, 40000E+04 -
-2.60000E+06 ~ 2.40000E+05 . -
© 4,50000E+06  5.30000E+04
6.40000E+05 7. 10000E+03 .
" 4,50000E+06 - 5. 10000E+04
2.70000E+06 2.10000E+03
1.60000E+06 2.30000E+05
4,20000E+05 ~8,20000E+02
3.40000E+05 5.30000E+02
TWG



9¢

CURIES (AFTER 12 HOURS DECAY) RELEASED FROM NUCLEAR ROCKET ENGINE TESTS

-=- TABLE ROCKETA ---
RUN

309

WWWWWWWWWWHW

Nttt b et
QOENOIMWN—O

321

ENGINENAME
PRIME

L%

%§xxxx7<x7<7<x
>|<>'<££Z££££££
>
NDPOEEEI>I>>
(RN
DDOD L
mmo»w»

PHOEBUS-1A
NRX-A4/EST
NRX-A4/EST
NRX-A4/EST
NRX~-A4/EST
NRX-AS

NRX-AS
PHOEBUS-1B

PHOEBUS-1B
NRX = :

PHOEBUS -2A
PHOEBUS - 2A
PHOEBUS - 2A
PEEWEE-1

0 XE PRIME
- XE PRIME

COMPILED BY HARRY G,

AO==DUAL=NOONNRO—-O—=A=O0O0N—=W—Q—=NNO

NOVEMBER 1980

KR8SM
. 89640E+01

39570E+02
77660E+02
. 72410E+03

.35130E+01
. 97040E+02
. 85200E+01
. 80620E+03
. 85200E-01
.21000E+00
.21670E+03

. 783220E+01
.35130E+01

KR87
. 36800E+00

. 84000E+Q0
. 39200E+0Q1
09200Q0E+02
. 95200E+01
. 72000E+Q0
. 72000E+00
. 80000E+01
. 75600E+00
. 24800E+01
24000E+00
. 14400E+02

. 26400E+00
. 75600E+00

NA==NON==AO==UN=0—=NNIARX—~NOENO——7

VALUES IN. THE. TABLE WERE CALCULATED ASSUMING:
RELATIVE CﬂgﬁgS%¥égNS OF ALL EFFLUENTS WERE THAT OF PHOEBUS

1
2

3 FGR_A GIVEN ENGINE TYPE,THE TOTAL RELEASE

TE132,1131

CAN BE ' USED

INTEGRATED PGWER LEVEL GNLY
LISTED VALUES ARE PRECISE TG A FACTOR OF TWO

TO_CALCULAT

E

is

HICKS, LLNL

KR88
. 00800E+00

4]
N
o
o
o
m
+
(o]
o

. 36000E-01
. 88000E+00
44000E+00
64000E+01
44000E~02
. 20000E-01
, 24000E+01
. 36000E+01
. 44000E+00
.60000E+01
. 08000E+01

OONNATINLO~VW—=—=N—=NO—=~=(ONUINUN-=LW—
@
[+
o
o
o
m
+
(=}
N

. 36000E-01

OTAL

WU=—WOARN=NAR—=—0N=0=W=NNA=Q—=NO—+—=N

. 62800E+00

.55700E+00
. 60800E+01

. 47400E+02
. 04000E-02
. 70000E - 01

.36000E+02
. 27800E+02

.54100E+03
. 49400E+00
.55100E+00

SR89

04000E+00

80900E+02
87600E+02
04000E+00

RUN 324

CURIES RELEASED
PROPGRTIONAL To

—‘(o)m\l—'N—'m-'I\)A—'(DQAGLO)—'UISAN\I—'O)—'A@(OQ

SR80
. 10800E-02
. 25000E-02

N
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o
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o
N

LONDOIOSO\I\INGQ

o

(=]
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m

]
o
N

. 96000E +00
. 25800E+00
. 88000E +00
. 96100E+00
. 62700E-01
.88700E+0Q0
. 77000E-02
.51000E+0Q0
. 03400E-02
.96100E-02

Q(JI—'dQLO—'!\)Ul\l—'.—'Q)\l-‘\l-*Q(OG)QA—‘N—'NO—'-*G
»
[+.]
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(o]
m
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o
N

Yol
. 28200E+00
. 57500E+01
. 57500E+01

(o]
~N
o
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m
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. 04000E +02

. 14200E+02

.51200E+03
. 33900E+02
. 47300E+01
. 21300E+02

. 33900E+00

=“NOO=N=0ONWININNWDAIXA=DWLONO—=H=0~NNN

Y93
. 44440E+02
. 27500E+02
. 27500E+02
. 78300E+02
. 22220E+02
. 94700E+02
. 33860E+03
.11100E+03
.21160E+03
.20100E+02
.20100E+02

36500E+03

. 32800E+04
. 89400E+03
. 88400E+04
. 54230E+04
.06610E+03

48410E+04

.11100E+02
. 69300E+04
. 38620E+02
.54230E+02

91qey 3nd3ing




LE

CURIES (AFTER 12 HOURS DECAY) RELEASED FROM NUCLEAR ROCKET ENGINE TESTS

'E TABLE ROCKETA -~

311

AL TATATATATATATAY
N.n—n.n—h—}.n—n—\
OOO~NOUIDAWLN

321

ZRRRARARAXK

2

ENGI AME

A
i
I
1
1
1
I
1
I

§£ZJQE£EE£Z

NRX-A4/EST
NRX-A4/EST
NRX-A5
"NRX=-AS -
PHOEBUS-1B
PHOEBUS- 1B
PHOEBUS-2A
PHOEBUS - 2A
PHOEBUS - 2A
PEEWEE-1

XE PRIME.
XE PRIME

CGMP!LED BY. HARRY -G,

N VEMBER 1980~

2R95 .
. 72800E-01
. 30000E+00
. 30000E+00
- 19600E+00
. 86400E-01
. 56400E+00

\lN-‘hO)LNQ\l—‘NN(D-‘N—‘NA—‘—'—'O)-?A—'Q—'NI\)\I
S -
=]
'S
Q
(=)
m
L
o
N

544005-01
. 87600E-01

muAprN73pmaasmamamummwwmmawaao

ZR97. .
8160E+01
8500E+02
8500E+02
6200E+01
9080E+01
S800E+01
8040E+02
5400E+02
O0240E+02
A00E+01]
4Q0E+01
OQQE+02
220E+01
760E+02
800E+01

DOt OOt sl
QO () = bt

xn
[ L\
o
[o]=]
mm
i+
(e ]}
—Q

4000E+00
7980E+03
2720E+03
8800E+01

POWAWA—ONOWNNNON=U—-NN

8680E+01
.51220E+01

VALUES IN THE TABLE WERE CALCULATED ASSUMING:
RELATIVE COMPOSITIONS OF ALL EF
2 TE132,1131,AND 1133 CAN BE USED TO CALCULATE TOTAL CURIES RELEASED

1
3

FOR

A'GIVEN

ENGINE TYPE
INTEGRATED POWER LEVEL:

GNLY

FLUENTS WERE THAT OF PHOEBUS

LISTED VALUES ARE PRECISE TG A FACTOR OF TWO

N=QOON=NOA— =AW == Q=@ NN~ ==QON =W~
X
]
[+
(=]
(=}
m
+
(]
n

HICKS, LLNL

MO9S
. 20860E+01

a
N
N
[o]
(=)
m
+
o
—

02400E+02
. 09440E+0Q2

. 31200E+03
. 18080E+01
. 63200E+00

AQO==ANANNOA=NNR~—==NA=OORN>W0—=WW—-NN~

RU103" -

. 14000E-01
. 12500E+00
. 12500E+00

10500E+00

.57000E-01
. 44500E+00Q
. 81000E+00
. 78500E+01
. 46000E+00
. 35000E-01
. 35000E-01

. S0000E-02
.29500E+01
. 38000E+01
. 02000E+00
. 80000E+01
. 89000E+01
. 04000E+02
. SOS00E+01
. 03500E+00
.833500E+01
. 78500E+00
. 95500E+02
.87000E-01
. S50500E-01

RUN 324

THE ° TOTAL RELEASE IS PROPORTIONAL TO THE

WO —=WOAW=NRBN~JP—=P= W~ 0OR=D— WO~

RH105

.21600E+0Q0
. 85000E+01
. 85000E+01
.62000E+00

. 62400E+01

. 88000E+0Q0
.62800E+02
. 88000E~0Q2
. 40000E~01
.98800E+02

. 06800E+00
. 92200E +00

\

- v o»

wed BNt DR D= NORANPNBNHE~ONNLOOON GO~

RU106

. 68000E~02
. 00000E-02
. Q0000E-02
. 60000E-02

. 06000E+Q0

42000E-01
02000E+00

. 20000E-02
. 60000£+00
. 64000E-02
. 06000E~-02

BAO-=DOLNNO~NNO~===NA=OON~W=-W~=NNN "

PD109

. 14000E-01
. 12500E+00
. 12500E+00
. 10500E+Q0
.57000E-01
. 44500E+00
.91000E+00

. 38000E+01
. 02000E+00
. 80000E+01
. 89000E+01
. 04000E+0Q2
. S0500E+01
.O3500E+00
. 33500E+01
. 78500E+Q0
. 95500E+02
.97000E-01
. S0500E~01



CURIES (AFTER 12 HOURS DECAY) RELEASED FROM NUCLEAR ROCKET ENGINE TESTS

COMPILED BY HARRY 6. HICKS, LLNL
NOVEMBER 1980

8¢

-

-=- TABLE ROCKETA ---
RUN

ENGINENAME PD112 AG111 CD115 CD115M SN121 SN123 SN125

301 KIWI A 2.18400E+00 1.17600E+00 5.62800E+00 2.18400E-02 7,72800E+00 8,40000E-02 8.06400E-01
302 KIWI A PRIME 6.50000E+00 3.50000E+Q0 1.67500E+01 6.50000E-02 2.30000E+01 2,50000E-01 2.40000E+00
303 KIWI A3 6.50000E+00 3,50000E+00 1.67500E+01 6.50000E-02 2.30000E+01 2,50000E-01 2.40000E+00
304 KIWI B-1A 3.38000E+00 1.82000E+00 8.71000E+0C 3.38000E-02 1.19600E+01 1,30000E-01 1.24800E+00
305 KIWl B-1B 1.09200E+00 5.88000E-01 2.81400E+00 1.09200E-02 3.86400E+00 4.20000E-02 4.03200E-01
306 KIWI B-4A 4,42000E+00 2,38000E+Q00 1.13900E+01 4.42000E-02 1.56400E+01 1,70000E-01 1.63200E+00
307 KIWl B-4D 1.19600E+01 6.44000E+00 3.08200E+01 1.19600E-01 4.23200E+Q01 4.60000E-01 4.41600E+00

08 KIWl B-4E 5.46000E+01 2.94000E+07 1.40700E+02 5.46000E-01 1.93200E+02 2.10000E+00 2,01600E+01
309 KIWI B-4E 1.97600E+01 1.06400E+01 5.09200E+01 1.97600E-01 6.99200E+01 7.60000E-01 7.29600E+00
310 NRX-A2 2.86000E+00 1.54000E+00 7.37000E+Q0Q0 2.86000E-02 1.01200E+01 1.10000E-01 1.05600E+00
311 NRX-A2 2.86000E+00 1.54000E+00 7.37000E+00 2.86000E-02 1.01200E+01 1.10000E-01 1.05600E+Q0
312 KIWI (TNT) 3.90000E+01 2.10000E+Q01 1.00500E+02 3.90000E-01 1.38000E+02 1.50000E+00 1.44000E+01
313 NRX- 1.37800E+00 7.,42000E-01 3.55100E+00 1.37800E-02 4.87600E+00 5.30000E-02 S5.08800E-01
314 NRX-A3 6.24000E+00 3.36000E+00 1.60800E+01 6.24000E-02 2.20800E+01 2.40000E-01 2.30400E+00
315 NRX-A 3.12000E+00 1.68000E+00 8.04000E+00 3.12000E-02 1.10400E+01 1.20000E-01 1.15200E+00
316 PHOEBUS-1A 5.72000E+01 3.08000E+071 1.47400E+02 5.72000E-01 2.02400E+02 2,20000E+00 2.11200E+01
317 NRX-A4/EST 3.12000E-02 1.68000E-02 8.04000E-02 3.12000E-04 1.10400E-Q1 1.20000E-03 1.15200E-02
318 NRX-A4/EST 2.60000E-01 1.40000E-01 6.70000E-01 2.60000E-03 9.20000E-01 1.00000E-02 9.60000E-02
319 NRX-A4/EST 7.02000E+01 3.78000E+071 1.80900E+02 7.02000E-01 2.,48400E+02 2.70000E+00 2.59200E+01
320 NRX-A4/EST 7.28000E+01 3.92000E+01 1.87600E+02 7.28000E-01 2,57600E+02 2,80000E+00 2.68800E+01
321 NRX-AS 3.12000E+00 1.68000E+00 8.04000E+00C 3.12000E-02 1.10400E+01 1.20000E-01 1.15200E+00
322 NRX-AS 2.08000E+02 1,12000E+02 5,36000E+02 2.08000E+00 7.36000E+02 8.00000E+00 7.68000E+01
323 PHOEBUS-1B 8.84000E+01 4,76000E+071 2.27800E+02 8.84000E~01 3.12800E+02 3.40000E+00 3.26400E+01
324 PHOEBUS-1B 6,24000E+02 3.36000E+02 1.60800E+03 6.24000E+00 2.208Q00E+03 2.40000E+01 2.30400E+02
325 NRX-A6 1.37800E+02 7.42000E+01 3.55100E+02 1.37800E+00 4.87600E+02 5,.30000E+00 5.08800E+01
326 PHOEBUS-2A 1.84600E+01 .9.84000E+00 4.75700E+01 1.84600E-01 6.53200E+01 7.10000E-01 - 6.81600E+Q0.
327 PHOEBUS-2A 1.32600E+02 7.14000E+01 3.41700E+02 1.32600E+00 4.69200E+02 5.10000E+00 4.89600E+01
328 PHOEBUS-2A 5.46000E+00 2,.94000E+00 1.40700E+01 5.46000E-02 1.93200E+01 2.10000E-01 2.01600E+0QQ
329 PEEWEE-1 5.98000E+02 3.,22000E+02 1.54100E+03 5.98000E+00 2.11600E+03 2.30000E+01 2.20800E+02
330 XE PRIME 2.13200E+00 1.14800E+00 5.49400E+00 2.13200E-02 7.54400E+00 8.20000E-02 7.87200E-01
3831 XE PRIME 1.37800E+00 7.42000E-01 3.55100E+00 1,37800E-02 4.87600E+00 5.30000E-02 5.08800E-01

2 TE132,1131,AND

1133_CAN BE USE

D

VALUES IN THE TABLE WERE CALCULATED ASSUMING:
1 RELATIVE COMPOSITIONS OF ALL EFFLUENTS WERE THAT OF PHOEBUS 1B
TGO CALCULATE TOTAL CURIES RELEASED

RUN 324

3 FOR A GIVEN ENGINE TYPE, THE TOTAL RELEASE [S PROPORTIONAL TGO THE
INTEGRATED POWER LEVEL ONLY

LISTED VALUES ARE PRECISE TO A FACTOR OF TWO
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CURIES (AFTER 12 HOURS DECAY) RELEASED FRUN NUCLEAR ROCKET ENGINE TESTS
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VALUES IN THE TABLE WERE CALCULATED ASSUMING:

1 RELATIVE COMPOSITIONS OF ALL EFFLUENTS WERE THAT OF PHOEBUS 1B, RUN 324
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2 TE182,1131,AND 1133 CAN BE USED -TG CALCULATE TOTAL CURIES RELEASED
A’GIVEN ENGINE TYPE, THE' TUTAL RELEASE [S PRUPORTIGNAL TG THE
lNTEGRATED POWER LEVEL &NLY

LISTED VALUES ARE PRECISE TG A FACTGR OF TWU

3 FOR
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. 33200E+01
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. 77400E+02

. 88300E+00
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CURIES (AFTER 12 HOURS DECAY) RELEASED FROM NUCLEAR ROCKET ENGINE TESTS

-=- TABLE ROCKETA ---
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COMPILED BY HARRY G.
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NOVEMBER 1980
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.61000E+00
. S6500E+00

VALUES IN THE TABLE WERE CALCULATED ASSUMING:
RELATIVE COMPOSITIONS OF ALL EFFLUENTS WERE THAT OF PHOEBUS

1
3

FOR A

lNTEGRATED PGWER LEVEL &NLY
LISTED VALUES ARE PRECISE TO A FACTOR OF TWO

HICKS, LLNL
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89200E+01

.01200E+01
.C1200E+01
. 38000E+02

. 87600E+00

1B, RUN 324

2 TE132,1131,AND 1133 CAN BE USED T8 CALCULATE TOTAL CURIES RELEASED

GIVEN ENGINE TYPE, THE TOTAL RELEASE iS PROPORTIONAL TO THE
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CURIES (AFTER .12 HOURS DECAY) RELEASED FROM NUCLEAR ROCKET ENGINE TESTS
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NOVEMBER 1980
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VALUES IN THE TABLE WERE CALCULATED ASSUMING:
RELATIVE COMPGSITIONS OF ALL EFFLUENTS WERE THAT &F PHGEBUS

1
3

FOR

NS QOANS NS A AR~ Q= QNN ==QONO =W

HICKS, LLNL
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. 26000E+00
. 75000E+00
. 75000E+0Q0
. 95000E+00
. 30000E-Q1
. 35000E+0Q0
. 90000E+00
. 1S000E+01
. 14000E+01
. 65000E+Q0
. 65000E+00

. 80000E+0Q0
. 30000E+01
. 80000E-02
. 50000E-01
. 05000E+01
. 20000E+01
. 80000E+0Q0
. 20000E+02
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. 60000E+02
. 95000E+01
, 08500E+01
. 65000E+01
. 1S000E+00
. 45000E+02
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. 20000E+00
. 20000E+01
. 20000E-02
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. 00000E+01
. 40000E+01
. 40000E+02
. 30000E+01
. 10000E+0Q0
. 10000E +01
. 10000E+00
. 30000E+02

20000E-01

. 30000E-01

18, RUN. 324
2 TE132 1131,AND 1133 CAN BE USED TGO CALCULATE TOTAL CURIES RELEASED

A'GIVEN ENGINE TYPE, THE TOTAL RELEASE [S PROPORTIONAL TO THE
INTEGRATED PGWER LEVEL &NLY

LISTED VALUES ARE 'PRECISE TG A FACTGR OF TWO
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TABLE IV-1. Calculated fractional contributions of individual radionuclides

to total radioactive release for nuclear rocket engine tests.

Half-life Fission Fraction Fraction of
Nuclide (days) vield (%) released? total releaseP
85me r 0.187 1.33 0.020 0.082
87¢r 0.0528 2.55 0.020 0.0052
88y 0.118 3.61 0.020 0.120
89

Sr 50.52 4.71 0.020 0.0667
90g, 10,592 5.86 0.018 4 x 107
gy 0.397 5.90 0.017 0.0063
93 ‘

Y 0.421 6.41 0.012 0.291
Byr 64.0 6.50 0.0025 9.2 x 102
Mgy 0.799 5.86 0.0025 0.047
99 ,

Mo 2.751 6.15 0.0020 0.014
1034 39.4 3.00 0.0030 8.5 x 1072
105ch 1.48 0.947 0.0040 0.0074
1065, 368 0.391 0.0050 2 x 107°
10954 0.560 0.0240 0.010 8.5 x 102
12,4 0.875 0.0183 0.050 0.0026
lllAg 7.47 0.0120 0.23 0.0014
115.4 2.23 0.0116 0.40 0.0067
115m. 4 4.6 0.0079 0.40 3 x 107°
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YTABLE IV-1. (Continued.)

‘Half-1life ~Fission Fraction - Fraction of

Nuclide’ - {days) yield (%) released? - ‘total releaseP
21, 1.12 - 0.0178 0.21 : 0.0092
123 - | -4

sn 129 0.0220 0.15 10
1254, 9.65 0.0253 0.10 0.0010
127y 3.80 0.104 0.062 0.0059
129mp 33.4 0.119 0.030 4 x 1074
1320e 3.25 4.29 10.0123 0.0540
131, 8.04 2.87 0.0122 0.0163
133, 0.867 6.76 0.0088 | 0.170
135, 0.274 634 0.002 0.048
133my o 2.19 0.085 0.0088 0.001
13346 5.25 1.77 0.0088 0.01
135mye 0.0104 (Equil.) 0.002 . ~0.025
1354e 0.378 1.99 0.002 10.039
137cq 11,020 6.28 0.005 107°
140, 1279 631 . 0.005 0.0092
MUlee 2.5 5,70 . 0.0l 6.6 x10°°
M3 1375 . s.8s , 000l . 0.0122
H4ce  284.4 5.42 0.000 . . . . 7x107
Ul 10.e9  o2.23, 0001 . 7T.4x107t
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TABLE IV-1. (Continued.)

Half-life Fissioh Fraction o Fraction of

Nuclide (days) yield (%)  released? _ total releaseb
14900 2.21 1.07 0.001 0.0015
Bl 1.18 0.435 0.001 © 0.0010
1536m 1.95 0.150 0.001 2.4 x 1074
156 6

Eu 15.2 0.133 0.001 3.2 x 10~

aFraction released from Phoebus 1B {(run 324).

bCalculated from:

Relative curies (H + 12 hr) =

(¢ fission yield) (fraction released)
t1/2

exp [;(ln 2)/2t1/2] .

Estimation of Total Curies Released

Estimates of total curies released in each nuclear rocket engine test
were based on three assumptions: ,
e All the nuclear rocket engine tests had the same relative proportions

of radionuclides in their effluents as the test of Phoebus IB (run 324).

® Measurements of 132're, 1311, and 1331 in the engine effluents are

representative of the total radionuclide release.

e For a given engine type, the total radionuclide release is proportional
to the integrated power level only. |

The effluent clouds from some of the engine runs had been analyzed for
132Te, 131I, and 1331, and the data were available to us. Our procedure
was to estimate the total curies released in each run by the following

calculation:

3

Total curies = 1|_Curies 132Te Curies l311 Curies 1331
g Fraction released = Fraction released ' Fraction released | °
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For each engine type we calculated the total curies released as a

function of engine power level:

Total curies _ 1 'éi
= -

6

10% M. | =1 Power level

[Tbtal‘curies released] .
; . .

With this information we were able to make estimates for engine runs in
which there were no radionuclide analyses of the effluents. The values are
considerediﬁo be'accuréte within a factor of two. For such runs we estimated
the total curies released on the basis of the power level, using the
above-calculated value of total,curieS‘releaséd per 106 MW.s for ‘the
particular engine type.“Péwer levels for each ruh were obtaiﬁed from the
Environmental Protection Agency (EPA) publication NERC-LV~539-6, except‘for
run 317, %ﬁosé powef level was foﬁnd in the summary of test data for 1966
(pre-EPA) provided bylthe Public Health Service. Our results are summarized in
Table IV-2. S |
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TABLE 1V-2, Calculations of total curies of radionuclides released by nuclear rocket engine tests at NTS.,

Curies at H + 12 hours

Total curies at H + 12 hours?®

Total curies

Power level Calculated
Run Engine type 1327, 131 133 1327, 131 133, Average | (106 MW:-s) Power Jevel total curies
301 Kiwi - - - — — — - 0.02 - 840
302 Kiwi —_ - —_ —_ - . — 0.06 — 2500
303 Kiwi — — - - - - — 0.06 — 2500
304 Kiwi - - - - - - - 0.03 - 1300
305 Kiwi - - - - - - - 0.01 - 420
306 Kiwi — — - - - - - 0.04 - 1700
307 Kiwi 220 53 1100 4100 3300 6500 4600 0.11 42,000 4600
308 Kiwi - - - — — - - 0.50 — 21,000
309 Kiwi — - — - - — - 0.18 - 7600
310 NRX-A2 — - - — — — - 0.30 3600P 1100
3 NRX-A2 — - — — — - - 0.30 3600" 1100
an Kiwi-TNT 860 150 3600 16,000 9200 21,000 15,000 0.009 - 15,000
3 NRX-A3 34 7 23 630 430 140¢ 530 0.32 1700 530
314 NRX-A3 120 37 440 2200 2300 2600 2400 0.84 2800 2400
s NRX-A3 14.5 13 26.3(?) 270¢ 800 1500 1200 0.5 2400 1200
316 Phoebus 1A — 360 — — 22,000 - — 0.74 30,000 22,000
a7 NRX-A4/EST - 28 8 — 16 12 0.39 31 12
38 NRX-A4/EST 5 2.3 10 100 140 60 100 0.88 110 100
319 NRX-A4/EST - 540 3630 - 33,000 21,000 27,000 Lo 27,000 27,000
320 NRX-A4/EST 3600 460 4510 67,000 28,000 27,000 28,000 L1 25,000 28,000
32 NRX-AS 77 21 150 1400 1300 880 1200 12 1000 1200
KP3) NRX-A5 4400 1100 15,800 81,000 67,000 93,000 80,000 L0 80,000 80,000
323 Phoebus IB — — — — _ _ _ 0.14 — 34,000
324 Phoebus 1B 13,000 3900 42,000 2.4x10° 24x10°  25x105  2.4x10° 26 93,000 24x10°
325 NRX-A6 3400 790 8300 63,000 48,000 49,000 53,000 45 12,000 53,000
326 Phoebus 2A — — — — _ - _ 0.63 - 7100
327 Phoebus 2A 2500 850 9400 46,000 52,000 55,000 51,000 4.5 11,000 51,000
328 Phoebus 2A 9 36 400 1800 2200 2400 2100 25 850 2100
329 Peewee | 13,000 3500 11,000 2.4x10° 22x105  65,000°  2.3x10° 15 1.5x10° 2.3x105
330 XE-Prime 590 17 110 11,000 1000 650 820 0.42 2000 820
33 XE-Prime 14 10 76 260° 610 450 530 0.34 1600 530

Fraction of total release from Table 1V-1: 132Te, 0.0540; 1311, 0.0163; 1331, 0.170.

bAssumed values.

“Value not included in average.




APPENDIX V
NUCLEAR RAMJET ENGINE TESTS

Executable FRAMIS Files

/% NTSRELEASE, NUCLEAR RAMJET ENGINES, RAMJETESTS x/

/% DEFINE TABLES %/ ‘

DEFLTAB RAMJET RUNNUM INT,ENGINENAME CHAR 10,DATE INT,FISSOUT REAL, CURIESGUT
F fAe RAM%E¥1 COL1 CHAR 100;

ADDATA RAMJ
’ NUCLEAR RAMJET PROGRAM: RADIGACTIVITY RELEASED GIVE
:; . AS FISSIONS AND CURIES AFTER 12 HOURS DECAY IVEN
< COMPILED BY HARRY G. HICKS, LLNL
. NOVEMBER 1980 !
3

/% INPUT DATA x/

INPUT RAMJET FROM RAMJETIN;
/x PRINT GQUTPUT DATA, NUCLEAR RAMJET ENGINE TESTS, RAMPRINT x/

DEL TAB PE;
DEF TAB PE COL1 CHAR 1;
ADDATA PE <"1">;
DEL TAB LE END
TAB LEGEND COL1 CHAR 100;

ﬁDDﬁTA LEGEND

<"FISSIGNS AND CURIES RELEASED ARE PRECISE WITHIN 20 PERCENT">
OUTPUT RAMJET1 TO HSP;
PRINT RAMJET COL RUNNUM ENGINENAME DATE FISSOUT CURIESOUT TO HSP;
OUTPUT LEGEND TO HSP;
OUTPUT PE TG HSP;

Input Card Images

RAMJETIN
FIXED S CD
RUNNUM 1 10
ENGINENAME 11 10
DATE 21 10
FISSGUT 31 10

CURIESGUT 41 10
401 TOGRY 11A 610514 2.00E17 43.0
402 TORY 11A 610928 $.90E17 128.0
403 TGRY 11A 611005 1.09E18 236.0
404 TGRY I1A 611006 2.93E18 635.0
405 TORY 11C 640512 1.18E18 256.0
406 _TORY 1IC 640520 3.42E18 741.0

‘ Output Table

NUCLEAR RAMJET PROGRAM: RADIGACTIVITY RELEASED GIVEN
S FISSIONS AND CURIES AFTER 12 HOURS D DECAY

CUMPILED BY HARRY 6. HICKS, LLNL
NGVEMBER 1980

~=- TABLE RAMJET =--

RUNNUM - ENGINENAME DATE FISSOUT CURIESOUT
401 TORY 11A 610514 2.00000E+17 - 4.30000E+01
402 TORY [1A 610928 5.S0000E+17 1.28000E+02
403 TORY I1A 611005 1.0S000E+18 2.36000E+02
404 TURY P1A 611006 - 2.93000E+18. 6.35000E+02
. 40% TORY 11C 640512 '1.18000E+18 2.56000E+02
406 TDRY 11c 640520 - 3.42000E+18 7.41000E+02
I

FISSIONS AND CURIES.RELEASED ARE PRECISE WITHIN 20‘PERCENT
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