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Abstract

This study presents a technical analysis of the operational and safety-driven design considerations for
the proposed Ras Ngomeni Spaceport in Kenya. Utilizing regulatory guidelines from the FAA Advisory
Circulars (ACs), the research examines critical safety metrics, including failure trajectory projection,
flight hazard area analysis, buffer zone development, population exposure assessment, flight abort strate-
gies, and far-field blast overpressure effects. The failure trajectory analysis considers both nominal and
off-nominal conditions, defining trajectory envelopes to mitigate risks. Within a 30 km radius, failure
trajectory points remain within internationally accepted safety limits. Maritime and airspace risks were
also assessed; ship impact probability remains below 1E-5, and air hazard areas comply with the Kenya
Civil Aviation Authority (KCAA) regulations, spanning from 60,000 feet to the surface. Population ex-
posure analysis estimates a maximum of 1,000 individuals within the 30 km radius, with negligible risk
beyond 50 km. The expected casualty probability (E) is calculated to be below 30E-6, aligning with FAA
public safety thresholds. Fragmentation hazards from a Falcon Heavy-class vehicle launch pad explosion
were analyzed using FAA Guide 437.53-1. With RP-1/LOX propellant and a TNT equivalency factor
(C) of 0.2, the hazardous fragment distance (HFD) is calculated as 1,864 meters. The blast hazard,
based on FAA Part 417, defines a 1 psi (6.9 kPa) overpressure radius of approximately 1,526 meters.
Additionally, the study defines ground hazard areas per FAA regulations. Fuel storage zones maintain a
minimum clearance of 960 meters for liquid-fueled vehicles and 949 meters for solid-fueled ones. Launch
integration zones for solid-fueled vehicles with igniters require a 670-meter clearance from residential areas
and 447 meters from public roads. The spaceport’s operational framework is guided by regulatory re-
quirements adapted from the U.S. Federal Aviation Administration (FAA) Part 450 Launch and Re-entry
requirements and the United Nations Office for Outer Space Affairs (UNOOSA) Conventions, specifically
concerning liability, territorial waters, and airspace management. By adhering to these international best
practices, the proposed spaceport ensures compliance with global safety and legal standards, providing
a robust foundation for Africa’s next-generation space launch capability while enhancing space access,
prioritizing safety, and minimizing population exposure.
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