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CSF Overview
● CSF is the leading national trade association for the commercial space 

industry, with more than 85 member companies and organizations across the 
United States.

● Founded in 2006, CSF is focused on laying the foundation for a sustainable 
space economy and democratizing access to space for scientists, students, 
civilians, and businesses.

● Through the promotion of technology innovation, CSF members are guiding 
the expansion of Earth’s economic sphere, bolstering U.S. leadership in 
aerospace, and inspiring America’s next generation of engineers, scientists, 
and explorers. 
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CSF Members Economic Impact:
• CSF members are responsible 

for the creation of tens of 
thousands of high-tech U.S. jobs 
driven by billions of dollars in 
investment.

CSF Members Presence:
• CSF members and their 

subcontractors have a presence 
in almost all 50 states;

• CSF members and 
subcontractors have heavy jobs 
and infrastructure investments in 
Washington, California, Arizona, 
New Mexico, Texas, Mississippi, 
Alabama, and Florida 



How commercial space is enabling more Science
& Exploration — & backed by strong bipartisan 
White House & Congressional support
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Commercial is enabling more Science & Exploration
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Commercial is enabling more Science & Exploration



Strong Bipartisan Congressional support for 
Commercial’s increasing role in Science & 
Exploration 
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Strong Bipartisan Executive Branch support for 
Commercial’s increasing role in Science & 
Exploration 



CSF supports NASA’s efforts to modernize and 
streamline planetary protection policies 
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CSF applauded PPIRB Report
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CSF feedback to Committee on Planetary Protection
Meeting No. 4 on Mars Mission Bioburden

Requirements
CSF surveyed our members on commercial perspectives and plans 
with respect to Mars missions and planetary protection, and in 
particular, questions related to less restrictive bioburdens for Mars 
missions. The feedback below is a snapshot of their feedback.
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1. As a step towards modernizing NASA’s 
planetary protection requirements, in general do you 
agree with the concept idea that we should be 
identifying criteria for determining locations or 
regions on Mars that are potentially suitable for 
missions of less restrictive bioburden than the 
current requirements?
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Responses:
● Yes. The current planetary protection guidelines were based on a much older 

understanding of Mars and the potential for Earth-based life to confound potential 
scientific investigations on Mars. They were also developed in the context of 
government-led robotic science missions. With improved understanding regarding 
different areas on Mars, including large areas where Earth-based life forms would not 
replicate, and a broadening of activities that may be conducted on Mars, developing 
less restrictive guidelines for conducting missions to Mars provides significant 
opportunities to increase scientific and other activities on Mars in a cost effective 
fashion.

● Yes to any steps toward facilitating exploration.
● Yes, because this is a more responsible way to treat Mars than as if every locale is 

equally scientifically valuable.
● Yes. The growing capabilities of the commercial space industry (both in the U.S. and 

abroad) as well as more international governments participating in Mars exploration 
suggest that Mars can no longer be “protected” from all but one narrow scientific 
activity. 17



2. To help the Committee understand the number 
of missions, types of missions, and timelines for 
missions that commercial companies plan to 
undertake, if you can, please share any general 
plans your company has for Mars missions and the 
general timeline for those missions.
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Responses:
● American companies are developing vehicles that will enable the delivery of large 

quantities of cargo and eventually people to the surface of Mars. These vehicle are in 
active development, and they will fly initial test missions to Mars within this decade. 
These flights will support of the build-out of surface infrastructure on Mars and the use 
of in-situ resources to enable the development of a large and growing outpost leading 
to the eventual establishment of a city on Mars – all critical steps towards making 
humanity multiplanetary. In the process of these activities, significant opportunities for 
Mars science and astrobiological investigations will become available.

● American companies also participate in Mars missions by building payloads, leading or 
participating in science teams, and sometimes building spacecraft avionics. American 
companies are also developing capabilities to provide services in orbit at Mars, and 
offer observational data and communication relay services for the infrastructure and 
missions being considered on the surface.
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Responses:
● Continued…
● It is clear that there are entrepreneurial firms that wish to participate in the exploration, 

development, and eventual long-term human habitation on Mars, and that this 
participation is motivated by intellectual and ideological considerations beyond normal 
economic motivations. This would suggest that missions to Mars, including human 
missions, could potentially take place in the next two decades. Astrobiologists should 
therefore accelerate their efforts to search for life if that search requires or substantially 
benefits from a lack of other human-instigated activities on Mars, because that situation 
is unlikely to continue past 2050, if not sooner.
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3. The Committee has identified the following criteria for 
determining if a location on Mars is appropriate for missions with lower 
bioburden requirements than the current Category IV: 1) 
Temperatures at the landing site and locations of mission activities are 
below -25°C, or water activity is less than 0.5 (Note: water activity = 
water vapor pressure of a solution/vapor pressure of pure water); 2) 
Mission activities will go no deeper than a certain distance below the 
surface; 3) Landed spacecraft are not capable of melting the regolith; 
and 4) Proposed landing and/or mission activity sites do not contain 
geomorphological characteristics of flowing water, such as recurring 
slope lineae, etc. Is this appropriate criteria for determining if a location 
on Mars is appropriate for missions with lower bioburden requirements
than the current Category IV?
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Responses:
● Agree that sites that meet these criteria can have less restrictive bioburden

standards than are currently employed for NASA robotic Mars missions without 
unduly impacting on their scientific potential. Additionally, in several cases these 
constraints could be opened further, such as accessing the deeper sub-surface or 
melting a small amount of surface material, provided that the extent to which any 
terrestrial organisms can replicate and be transported beyond the area of that 
particular mission activity is limited, even in cases where the initial bioburden is 
greater than current levels. Further, as the scale of missions increase, it is 
important to evaluate any bioburden guidelines in the context of specific 
activities, rather than the mission as a whole – for example, if a lander carries a 
payload that will eventually be used to access into a more restrictive area, the 
entire lander mission need not apply the more restrictive bioburden guidelines, 
only the payload in question with appropriate controls in place to maintain the 
scientific integrity of that payload’s activities.

● Yes, seems entirely reasonable.
22



4. The Committee has identified the following 
methods to show that the above criteria are met: 1) 
Observational data from orbiters, landers, rovers, 
and Earth-based observation; and 2) Modeling 
based on the most up-to-date knowledge of the 
Martian environment and its processes. Are these 
methods appropriate for illustrating the above criteria 
are met?
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Responses:
● Yes, these seem to be appropriate methods.
● Yes, because these are the only available tools for making such 

determinations before landings are conducted.
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5. In determining criteria for locations on Mars, 
do you have any thoughts on whether mission 
activities need to be constrained to an area of a 
specific diameter, including off-nominal operation 
margin?
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Responses:
● Given the scale of Mars, the multitude of potential locations for useful scientific 

investigation, and the relative scarcity of areas that could potential harbor 
terrestrial organisms near the surface, we do not see a need to constrain 
operations to a specific diameter at this time.  Using the planned mission 
operations as a basis for assessing the potential for an area to use less stringent 
bioburden protocols is sufficient.

● Yes, one should map out the surface as a function of Category and then sets a 
radius of operations around a landing site. Then the mission category would be 
set by the highest category within that radius, including off nominal ops like an 
EDL gone bad.
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6. Finally, please briefly comment on whether 
these locations may be suitable for an eventual 
human exploration mission. NASA is interested in 
the CoPP’s views on whether these criteria may be 
useful when considering how human missions can 
be carried out without large-scale biological 
contamination of Mars.
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Responses:
● While operations in the areas / conditions described above would be 

acceptable within the context of a human mission, many other activities could 
also be conducted without creating large-scale biological contamination of 
Mars. Human missions to Mars will want access to significant quantities of 
water, most likely in the form of ice.  While some ice resources may be 
available and may be able to be extracted while meeting the above criteria, 
other resources may be at yet-to-be-determined greater depth or may involve 
creating transient or persistent liquid water, with the potential for replication of 
terrestrial organisms. Provided these activities are properly managed (such 
as by limited replication or transport), they do not present an undue risk of 
large-scale contamination  of Mars.

● Human missions mean contamination, as the NASA PPIRB reported as a 
finding. That's simply a fact of reality. What the PPIRB also found was that the 
benefits of human exploration outweighed the contamination concerns at 
least for non-habitable sites.
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Final Thought/Conclusion

Enabling more organizations to conduct activities on Mars by 
revising current guidelines will have significant benefits, including 
to the scientific community and humanity more broadly. These 
benefits will more than outweigh any increased bioburden impact in 
terms of investigations in the areas being considered as part of the 
current study.
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Thank you!
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Discussion
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