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Administrator’s OfficeChief Scientist

Mission Directorates

Programs/Projects

Office of Safety & Mission 
Assurance (OSMA)

Office of Planetary 
Protection (OPP)

Program/Project-level SMA 
Technical Authority

implementation maintain policy & 
oversee implementation

Programmatic / Implementation
Mission Directorate Associate Administrator (MDAA)
- Provides PP categorization 
- Provides resources for PP compliance
- Negotiates mission-specific process for partnered 
missions (consults interagency, commercial, int’l partners)
- Supports R&TD to close knowledge gaps & develop PP 
requirements to enable future missions.

Program/Project Manager

- Submits PP categorization request to MDAA
- Identifies applicable PP requirements + standards
- Establishes planned implementation approach
- Coordinates verification + assurance activities with PPO
- Documents implementation activities

SMA Technical Authority
Chief, Safety & Mission Assurance (SMA)
- Concurrence on PP categorization 
- Consults with Chief HMO and Engineer on restricted Earth return
- Monitors and tracks PP requirements
- Advises MDAA on patnerd missions

Planetary Protection Officer (PPO)
- Concurrence on PP categorization 
- Advises on, oversees, verifies PP approach and implementation
- Maintains NASA PP policy
- Represent NASA in external PP-related activities
- Advises MDAA on patnerd missions
- Coordinate with MDAA on R&TD

Program/Project-level SMA Technical Authority
- Advises project to notify PPO
- Assures formulation and execution of implementation is sound
- Facilitates independent verification
- Coordinates with project to identify events for further investigation
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Mission “formulation” (Pre-Phase C) → Trades on full range of implementation options 
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KDP-B request to identify PP policies 
and approaches driving MSR 
complexity, risk, cost, etc.

– MSR identified main driver as heat 
sterilization approach to small amount 
(<40 mg) of uncontained wind-blow dust 
exterior to OS and its required Primary 
Containment Vessel (PCV) and aseptic 
transfer/sealing system

– After several months of review, MSR 
identified alternative UV sterilization 
approach to achieve needed reductions 
in complexity, risk, cost, etc.

MSR PP development was consistent 
with standard activities expected 
during mission formulation phase



MSR PP – Current Approach
Establishing PP compliance with Assurance Case supported by scientific reviews & testing 



• Assurance Case used to establish PP compliance + communicate PP approach
– Updated NASA PP policy + standards allows usage of Assurance Case to demonstrate PP compliance via 

risk-informed, reasoned arguments (in addition to more traditional prescriptive approach)

– MSR Assurance Case will address sample return risks informed by modern biological risk assessments and 
confirmation of UV sterilization efficacy via laboratory testing for MSR-specific environments
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• Redundant + robust containment remains primary method for MSR BPP
– Samples + material inside OS still treated as hazardous with same level of containment as previous approach

– Small amount of uncontained material outside OS would be UV sterilized before secondary containment

– System remains tolerant to failure of any of the 3 containment elements: PCV (now the OS), sterilization, SCV
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• UV sterilization efficacy testing – ✔ Ongoing 
– 1) Solar UV sterilization of Mars material in Mars orbit + 2) active UV sterilization of OS after capture by CCRS
– Testing both approaches ongoing (expected completion in 2024 but dependent on CCRS design finalization)
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• Independent review by NASA Office of Chief Scientist (OCS) – ✔ Completed
– NASA OPP requested OCS independent review of 1) UV sterilization and 2) management of host-dependent 

(sub-cellular) biology; reviewer SMEs from across US Gov’t (NASA, CDC, DOE, USDA, NIST) + academia

– OCS review report delivered on 7/23 is supportive of UV sterilization for both cellular + sub-cellular biology and 
provided recommendations on how to ensure effective usage of UV sterilization for MSR

– MSR BPP approach will be consistent with OCS review; MSR response to OCS review currently in work
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MSR PP – Current Approach
Establishing PP compliance with Assurance Case supported by scientific reviews & testing 

• Socialization with scientific community + external stakeholders – ✔ Ongoing
– Briefings to scientific community, US government stakeholders in launch/return approval path, ESA
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Developing compliance paths with Presidential Directive PD/NSC-25



MSR PP –  Launch & Return Approval
Developing compliance paths with Presidential Directive PD/NSC-25

• MSR launch & return approval governed under PD/NSC-25 
– PD = Presidential Directive = Executive Order on national security policy with high-level requirements 

– PD/NSC-25 covers scientific/technological activities that could have “major and protracted effects on the 
physical or biological environment” 

– Process: NASA Administrator notifies OSTP Director; during OSTP review other relevant USG agencies 
and groups can be consulted; OSTP Director makes recommendation to President, who must approve
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• MSR is currently formulating its compliance path with PD/NSC-25
– Some lessons learned from compliance with PD/NSC-25 (paragraph 9) for nuclear-powered spacecraft

– Initial engagement with relevant USG agencies via MSR reviews (OCS study, SRP tiger teams)

– Bottom-up approach (e.g., Lunch & Learns) followed by formal engagement at higher levels 

– Process of engagement with external stakeholders expected to be iterative



MSR PP – NASA & ESA Coordination
Coordinating PP requirements & compliance across MSR elements 



• MSR PP Roles & Responsibilities
– MSR NASA-ESA MOU (Article 19): ESA and NASA apply their own PP measures

▪ Consistent with COSPAR PP policy & recognizing potential BPP items not yet addressed in policy
▪ Agreement to establish an MSR Joint PP Management Plan

– Joint PP Management Plan (draft): Roles & responsibilities for implementing overall MSR PP strategy 

▪ NASA MSR Program does not levy PP requirements on ESA-provided or -operated elements
▪ ESA PPO is responsible for the approval of ESA’s PP implementation for its MSR elements
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• ESA MSR Re-Entry Safety Review Panel
– ESA has organized a PP Re-entry Safety Review Panel to be held in conjunction with major ERO and MSR 

program/mission reviews until release of the EEV and execution of the ERO Earth Avoidance Maneuver 

– Panel will assess ERO Project compliance with its PP requirements; output report will be distributed to 
relevant stakeholders and used as input for certification at ERO launch and decision to release the EEV 


