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Uncontrolled Reentry
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kg (Ibs) m (ft) m (ft) m (ft)
0.1 0.2) 15.2 (50) | 243.8 (800) 719 (236)
0.2 (0.5) 15.2 (50) | 243.8 (800) 72.1 (236)
0.3 0.7) 15.2 (50) 243.8 (800) 80.2 (263)
0.5 1) 15.2 (50) 243.8 (800) 88.8 (291)
45 (10) 15.2 (50) | 243.8 (800) 144.4 (474)
9.1 (20) 15.2 (50) 243.8 (800) 161.1 (529)
13.6 (30) 15.2 (50) 243.8 (800) 170.9 (561)
22.7 (50) 15.2 (50) | 24338 (800) 183.2 (601)
45.4 (100) 15.2 (50) | 243.8 (800) 200.4 (658)
65.4 (144) 15.2 (50) | 243.8 (800) 243.8 (800)
90.7 (200) 15.2 (50) 243.8 (800) 282.6 (927)
136.1 (300) 15.2 (50) | 243.8 (800) 330.6 | (1085)
181.4 (400) 15.2 (50) | 243.8 (800) 364.7 | (1197)
204.1 (450) 15.2 (50) 243.8 (800) 378.7 (1243)
226.8 (500) 15.2 (50) 243.8 (800) 381.0 (1250)
453.6 (1,000) 15.2 (50) | 243.8 (800) 381.0 | (1250)
2,268 (5,000) 15.2 (50) 243.8 (800) 381.0 (1250)
4,536 (10,000) 15.2 (50) 243.8 (800) 381.0 (1250)
6,804 (15,000) 15.2 (50) 243.8 (800) 381.0 (1250)
9,072 (20,000) 15.2 (50) | 243.8 (800) 381.0 | (1250)
10,567 (23,297) 15.2 (50) 243.8 (800) 381.0 (1250)
11,340 (25,000) 15.2 (50) 249.6 (819) 381.0 (1250)
13,608 (30,000) 15.2 (50) | 265.2 (870) 381.0 | (1250)
16,785 (37,004) 15.2 (50) 284.5 (933) 406.3 (1333)
20,412 (45,000) 15.2 (50) 303.6 (996) 433.7 | (1423)
22,680 (50,000) 15.2 (50) | 3145 (1,032) 449.2 | (1474)
31,751 (70,000) 15.2 (50) 351.8 (1,154) 502.5 (1649)
45359 | (100,000) 15.2 (50) 396.2 (1,300) 566.0 (1857)
68,039 (150,000) 15.2 (50) 453.6 (1,488) 715.2 (2346)
90,718 | (200,000) 15.2 (50) | 499.2 (1,637) 8444 | (2770)
113,398 | (250,000) 15.2 (50) | 537.8 (1,764) 9604 | (3151)
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EORCY E P ) NTO (1) NoHs (312) B H 5 W i i@
EH E PG 3‘-3)
120201 | (265,000) | 15.2 (50) | 5483 | (1,798) 979.1 | (3212)

136,077 | (300,000) |  15.2 (50) | 5486 | (1,800) | 10205 | (3347)

226,795 | (500,000) 15.2 (50) | 548.6 (1,800) 1209.9 | (3969)
() =AFMAN91-201(29 November 2018) & NASA-STD-8719.12A, Safety Standard for
Explosive, Propellants, and Pyrotechnics.
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TNT# & 58 <45.4kg= 107.87 +[24.14 x In (TNT# ¥ 7 £)] m
454 kg <TNT# & ¥ £ <204.1 kg = -251.87 + [118.56 x In(TNT# & 7 £)] m
204.1kg < TNT# ¥ 7 £ <13,608 kg = 381.0m
13,608 kg < TNT# 3 7 £ <45359 kg = 15.87 x TNT# & F£A(1L/3) m
45,359 kg < TNT# & 7 £ <113,398 kg = 1.164 x TNT#: & J £/0.577m
113,398 kg < TNT# & 7 £ = 19.84 x TNT# & 7 £A(1/3) m
F NoHap# > B0 % > §EHE 5 243.8m -
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%+ : FAA 14CFR Part417 Launch Safety Appendix A, 23 March

2018
<https://www.ecfr.qgov/current/title-14/chapter-111/subchapter-C/part-
417#Appendix-A-to-Part-417>
FEFFLFFRRASER >V 27 2 RAR TR FEL (EPA)
2.1 & TDegadis | 2 "TALOHA ;| -

Degadis :

<https://www.epa.gov/scram/air-quality-dispersion-modeling-
alternative- models>

ALOHA :
<https://www.epa.gov/cameo/aloha-software>
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4t i ¢ Process for Limiting Orbital Debris, NASA-STD-8719.14A,
NASA, 8 December 2011
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NASA Socioeconomic Data and Applications Center (SEDAC) :
< http://sedac.ciesin.columbia.edu/data/collection/gpw-v4 >
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- NASA
> DAS ( Debris Assessment Software )
CEBRPTEHE L L BT 2 NASAE T
( Software Usage Agreement) F £ % -  7f 2~ NASA Software
Catalog™k %5 -

https://orbitaldebris.jsc.nasa.gov/mitigation/das.html

T

- ESA
Frmioget 1 B ogr i OB TR IR BEESARE > B~ * o
https://sdup.esoc.esa.int/web/csdtf/home

> MASTER (Meteoroid and Space Debris Terrestrial Environment
Reference)

> DRAMA (Debris Risk Assessment and Mitigation Analysis)

> ORIUNDO (On-ground RIsk estimation for UNcontrolleD re-entries
tOol )

- JAXA
» ORSAT-J (Object Re-entry Survival Analysis Tool - Japan )
TEGREITLE o ¥ I s i2Excel > FEIER G Ao
http://sma.jaxa.jp/Software/ORSAT-J/index.html
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