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Introduction:  Previous calculations conducted at 

NASA Kennedy Space Center have demonstrated how 

a rocket exhaust plume from an Apollo lunar lander 

can loft regolith particles and rocks under near vacuum 

conditions at speeds that could have damaged nearby 

assets like outposts, mining operations, or historic sites 

such as the Apollo, Surveyor and other heritage sites 

on the Moon. Lunar landing simulations [1] have 

shown that the velocity of the sprayed dust is on the 

order of 1 to 2 km/s, which is 20 times greater in veloc-

ity (or 400 times greater in particle kinetic energy) than 

that found in typical sand-blasting operations on Earth. 

Analysis of human-class landers on Mars reveals that 

deep cratering will occur beneath the exhaust plume, 

ejecting soil and gravel into high trajectories that will 

rain down over a blast zone on the order of 1 km radius 

[2]. In order to develop mitigation strategies and tech-

nologies for the Moon (and Mars), it is necessary to 

predict these effects accurately. Some of the physics is 

not yet well understood because it is extremely difficult 

to replicate conditions on Earth in which supersonic 

jets impinge upon unusual granular soil media under 

low atmospheric pressure and in a gravity environment 

that is much lower than on Earth. 

It will be essential to the success of future lunar 

ISRU missions to be able to characterize the chemical 

effects, as well as the physical effects, on surface rego-

lith caused by a lunar lander’s exhaust plume during 

descent and landing, particularly in a cold trap area. 

Chemical contamination of surface and subsurface reg-

olith by the exhaust from a descending lunar lander can 

have a potentially adverse effect on subsequent ISRU 

processing of the surrounding regolith. 

This presentation will discuss previous work con-

ducted at NASA Kennedy Space Center that studied 

the potential surface contamination that can be caused 

by a lunar lander descending into a lunar cold trap area 

[3]. The results of that study showed how deposition 

maps of the rocket exhaust products can be constructed 

based on a lander’s descent profile. Deposition maps 

make it straightforward to estimate direct exhaust dep-

osition onto the lunar surface, including into lunar cold 

traps. We will discuss the need to develop instruments 

for a lunar lander that can provide data to study rocket 

exhaust plume effects on prepared and unprepared sur-

face regolith during descent and landing, and to detect 

any lingering effects on the chemical state of surface 

regolith after landing. 
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