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Introduction

Problem: Uncertain particulate and
noble gas venting fractions

Context: Nuclear Explosion Monitoring

Vi.Rupss 3 - RUP\S\;\:; .
T g TR Table 1: Isotope activity for prompt Table 2: Prompt/delayed
) e ' "f;\&; and delayed vent release fractions
O 4 e\ > m‘tL o B \\‘\ O
Twew Lo\ 1 ) Prompt Activity  Delayed
. - | P Del
oope | (sq)* activity(sq) ompt | Delayed
) CNP20 of \
o el Xe-140 1.24E+21 0 o | 10% 10% (METHODS/DATA )
s e ocsors Xe-137 | 837E+419 0 g 1%
— s T T Xe-135m 1.02E+18 2.05E+16 o | O0% 0-1%
¢4 Pl -135 7.92E+17 1.19E+17 Z
Vg e Xe-135 1.66E+16 3.24E+17
-133 1.11E+16 2.33E+17 2 | 0.01%
o - : - 2 |o.
IMS stations in proximity to a hypothetical release point!. Ba-140 1 90E+15 5 95E+16 S | 0.001%
La-140 1.02E+14 1.03E+16 £ | 0%
[a
Thi et build _ « modeling th Xe-133m 9.12E+13 2.65E+15
is project builds on previous work modeling the
Pro] P : g -131 2.32E+13 2.10E+16
detection of noble gases at IMS stations, now 133 L 39E413 0BEA1E Please do
- - - o - not use tnis
incorporating a variable vent fraction for both Xe SoET 4.08E+ *Note for Table 1: Prompt release space 2 O
prompt and delayed releases of fission products Cs-137 8.97E+11 3.68E+13 | Xe-140 is decayed to Ba-140 i
from a simulated underground nuclear explosion. Xe-131m 1.63E+09 1.25E+13 | and Xe-137 to Cs-137

P2.4-361



SnT2023

CTBT: SCIENCE AND TECHNOLOGY CONFERENCE

HOFBURG PALACE - Uienna and Online
19 70 23 JUNE

Methods — Modeling and Simulation Tools
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Table 1: Isotope activity for Table 2: Prompt/delayed Table 3;: HYSPLIT and SCALE simulation parameters
prompt and delayed vent release fractions
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NCAA HYSPLIT MODEL
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Results — Example Next Steps
« Case 111: 10% prompt vent + 10% delayed vent + Use Texas Advanced Computing Center’s Lonestar6
* Release date: January 1, 2020 to run HYSPLIT for one year’s worth of start dates
* Non-zero dilution factor at JPP38 in 10 days « Combine dilution factors from HYSPLIT with nuclide
following release inventories from SCALE
 Xe-133 MDC =0.15 mBg/m3 « Tally number of detections per station per isotope
* Four detections of Xe-133 at JPP38 in the 10 * Look for changes in signatures including xenon ratios
days following January 1, 2020 based on vent fractions
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