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NASA Policy Directives (NPDs)
• Documents Agency policy statements 
• Describe what is required by NASA management to 

achieve NASA’s vision, mission, and external mandates
NPD 8700.1F

NASA Policy for Safety and 
Mission Success

Effective Date July 28, 2022
Expiration Date: July 28, 2028

NPR 8715.24
Planetary Protection Provisions for 
Robotic Extraterrestrial Missions

Effective Date September 24, 2021
Expiration Date: September 24, 2026

NASA-HDBK-20240016475
NASA Planetary Protection Handbook

Effective Date: January 24, 2025

NID 8715.129 (“Mars NID”)
Biological Planetary Protection for 

Human Missions to Mars
Effective Date: July 9, 2020

Expiration Date: Sept 30, 2025

NASA-STD-8719.27
Implementing Planetary Protection 

Requirements for Space Flight
Effective Date: August 30, 2022

All published documents found in NODIS: https://nodis3.gsfc.nasa.gov/ or
 the OPP website: https://sma.nasa.gov/sma-disciplines/planetary-
protection#PolicyGuidance

NASA Procedural Requirements (NPRs)
• Provide detailed procedural 

requirements to implement policy
• Guide how policy directives are 

implemented in the context of specific 
missions

NASA Standards
• Provide technical 

requirements
• Each NASA Technical 

Standard is assigned to a 
Technical Discipline

NASA Handbooks
• Companion documents to NPRs 

and NASA Standards 
• Provide supporting material such 

as guidelines, lessons learned, 
procedures, and 
recommendations

NASA Interim Directives (NIDs)
• Documents an immediate, short-

term statement of the Agency’s 
policies, requirements, and 
identifies responsibilities for 
implementation

• Temporarily modify policy 
directives or implementation 
requirements

= Document being updated

Link to NASA 
Planetary Protection 
policy and guidance 
documents at 
www.sma.nasa.gov

OPP Document Tree

4

NEW!!

https://nodis3.gsfc.nasa.gov/
https://sma.nasa.gov/sma-disciplines/planetary-protection#PolicyGuidance
https://sma.nasa.gov/sma-disciplines/planetary-protection#PolicyGuidance
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NASA NID 8715.129 Conversion Strategy Update 

 NID 8715.129 (“Mars NID”) Biological Planetary Protection for Human Missions to Mars
– Effective Date: July 9, 2020

– Expiration Date: Sept 30, 2025

 Working now with internal stakeholders to develop a path forward:
– Finalizing survey to NASA Centers and stakeholders

– Next steps 
• Evaluate survey comments and develop plan

• Establish working group of internal stakeholders 

 Solution space includes – canceling existing NID, folding key objectives into NPR 8715.24 
(2026 expiration), critical design considerations into the NASA Human Rating Standard and 
capturing guidance and assumptions in Moon to Mars Architecture Concept Review White 
Papers. 

In Progress; March – May 

Completed; March 2025 
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Crewed Mars Policy Planetary Protection Background

1990

*Workshop reports captured based on 
date of workshop NOT publication date

20051992 20022001 2008 2011
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COSPAR Policy Trace Crew to Mars – 2005 to Present  

PAGE 7

Policy text derived NASA 2005 consensus points into NASA/ESA Workshop 2005. 
Published as a peer-reviewed paper captured in Race et. al 2008 

Policy draft accepted by COSPAR in March 2011

SAME text kept during administrative policy update 2024

+
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COSPAR 4.6 – Crewed Missions to Mars

PAGE 8

Exact 
Language 

§1.1 Overview
“workshop 

starting 
assumptions”

ADDED - Updated Reference 

*Wording verbatim to workshop report 

*
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COSPAR 6.6 Crewed Mars Missions sans quarantine  

PAGE 9

§3.1 Policy #2
Rephrased - “working conclusion”

§3.1 Policy #4 
“working conclusion”

§3.2 Special regions #3 
“working conclusion”

§3.3 Operations and crew #1
“working conclusion”

§3.3 Operations and crew #2
“working conclusion”

§3.3 Operations and crew #3
“working conclusion”

§3.1 Policy #3
“working conclusion”

^ Rephrased from workshop report 
* Wording verbatim to workshop report 

*
*
*
*
*

^

*
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COSPAR 6.6 Crewed Mars Missions Quarantine  

PAGE 10

§2.3.2 Ops and backward 
contamination 
considerations  

“subgroup deliberation 
and findings”

^Rephrased from workshop report 

^
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Priority Mars Architecture Key Decisions  

Mars Decision-10 (MD-10) Forward Contamination PP Risk Posture

Mars Decision-11 (MD-11) Backward Contamination PP Risk Posture
NASA’s Architecture 
Definition Document



Architecting from the Right

February 2025 Moon to Mars Architecture Workshops 12

NASA’s Moon to Mars
Architecture Website

www.nasa.gov/architecture

Applies rigorous systems 
engineering approaches to 
identify the architecture needs, 
understand relationships and 
gaps between systems, and 
underpin analysis to identify the 
most effective and efficient 
solutions.

Architecture process provides 
a transparency in development 
not previously available

Slide Credit: Julie Grantier, Deputy Manager for Integration Strategy and Architecture Office, NASA-ESDMD-SAO 



NASA’s Moon to Mars Architecture

February 2025 Moon to Mars Architecture Workshops 13

An Evolutionary Architecture Process: 
Formulating an Exploration Strategy Based on Objectives 

PROCESS & PRODUCTS
Clear communication and 
review integration paths for 
stakeholders

ARCHITECTURE FRAMEWORK
Organizational construct to ensure 
system/element relationships are 
understood and gaps can be identified

TRACEABILITY
Decomposition of Blueprint 
Objectives to executing 
Architecture elements

Slide Credit: Julie Grantier, Deputy Manager for Integration Strategy and Architecture Office, NASA-ESDMD-SAO 
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Why - MD-10 – Forward PP Risk Posture ?

“landed Mars missions as Category IV” 

“not possible for all human-associated processes and mission operations to be 

conducted within entirely closed systems.”  

Why - MD-11 – Backward PP Risk Posture ?

“Earth return missions as Planetary Protection Category V, and landed missions 

to Mars are classified as Restricted Earth Return”

“…crewmembers exploring Mars, or their support systems, will inevitably be 

exposed to Mars materials…safeguarding Earth from potential back 

contamination is the highest planetary protection priority”

Outcome 

“a combination of quantitative and qualitative measures, which may include a 

minimum acceptable probability value determined based on candidate initial 

human Mars segment concept(s) of operation. The decision outcome should 

include comparison of robotic performance alongside other industry risks of 

comparable and non-comparable magnitudes.”

Next Steps 

Developing Agency plan to address MD-10 and MD-11. Starting with MD-11 first.

Priority Mars Decisions: Planetary Protection Risk Posture

Image Credit: NASA’s Architecture Definition Document, ESDMD-001, Rev. B

A “risk posture” is an expression of the agreed-
upon limits of risk an organization’s leadership 

team is willing to accept in order to achieve one 
or more of its objectives. 
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Mission Update
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Mars Sample Return Update – Brian Clement will address during the MSR Update presentation. 

Rosalind Franklin Mission 
Overseeing project’s identification of requirements and verifying planned implementation for NASA hardware and launch services. 

ESCAPADE 

Verification of project’s planned implementation for continued assembly, test and launch operations. 

Europa Clipper 
Probability of contamination table-top review completed, and post-launch report review started.  

Peer-reviewed publication on PP implementation planned. 

Artemis Commercial Lunar Payload Services  
Missions: Firefly’s Aerospace’s Blue Ghost Mission 1, Institutive Machines-2, Lunar Trailblazer 

Pre-launch reporting completed through the FAA’s payload review process. 

Commercial engagement provided feedback resulting in an update to the pre-launch organics inventory reporting form and streamlined a post-launch / end of 
mission reporting form for Category II Lunar missions. Will be working to upload the the forms on the OPP website and update the appendices in the 
handbook. 

16

Mission Update 
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Technology and Research Developments 
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Metagenomics – Erin Lalime will address during the metagenomics panel introduction and discussion. 

Lunar Contamination Modeling 

Lunar lander gas dynamic vacuum venting organic contamination engineering model. Compares 4 different vehicles 

sizes, vent type (T vs. S vents), vent configurations (upward, sideways and downward venting) and crew size. 

Landing site characterization models for considerations of adsorption or organics and residence times.

Lunar Descent Engine Thruster Plume induced contamination modeling. 

Low-Cost Mars Planetary Protection Guidebook 

Partnered with Mars Exploration Program to initiate the analysis needed for the guidebook. 

Objective – To enable low-cost Mars missions by streamlining planetary protection by providing a series of bounding 

analysis for mission design and PP compliance.

Technical Overview 

1. Bioburden Management Assessment – will generate a standard spacecraft planetary protection equipment 

list to evaluate cleanroom manufacturing, microbial reduction, and bioburden assessment needs. 

2. Mission Design and Navigation – evaluation of orbital stability and probability of impact given proposed 

mission design “bus-stops” .

3. Burnup and Break-up Analysis  - assessment of entry angle of attack impacts that result in spacecraft 

breakup and entry heating to evaluate microbial reduction and sterilization impacts.  

18

Directed Technology and Research Developments 

“Free Molecular Monte Carlo Model for Lunar 
Contaminant Transport and Deposition in Permanently 

Shadowed Regions” – Raphael Alves Hailer 

Example of gas venting near a landed vehicle, 
simulated with SPARTA -Paula Gutierrez-Cascales
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Resources Available Through The OPP Website
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Planetary 
Protection: An 
Introduction

Forward and 
Backward PP 

Overview

Just How Small is a 
Spore?

Behind the Spacecraft 
Perseverance

Mission Design and 
PP Categorization

Ocean WorldsProbability of Impact End of Mission 
Disposition

How to Build a Clean 
Spacecraft

What Are Spores? Cleanroom Gowning 
or How to Dress in 

the Cleanroom

Ground Support 
Equipment

Protecting the Planet: 
Planetary Protection 

vs. Planetary Defense

OSIRIS REx Sample 
Return Doesn’t Pose a 

Risk to Earth’s 
Biosphere

Mi
ss

io
ns

 &
 

St
ud

ies
 

Mission Reports

NASEM Study Reports

Organic Inventory 
Workshop

PP Crewed 
Knowledge Gaps

Bioburden 
Accounting Tool 

Release 

https://sma.nasa.gov/sma-disciplines/planetary-protection

COSPAR PP Policy 
Update

Updated Handbook 
Release

https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/planetary-protection-an-introduction
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/planetary-protection-an-introduction
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/planetary-protection-an-introduction
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/forward-and-backward-planetary-protection-overview
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/forward-and-backward-planetary-protection-overview
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/forward-and-backward-planetary-protection-overview
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/just-how-small-is-a-spore
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/just-how-small-is-a-spore
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/behind-the-spacecraft-perseverance
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/behind-the-spacecraft-perseverance
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/mission-design-and-categorization
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/mission-design-and-categorization
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/ocean-worlds
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/probability-of-impact
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/end-of-mission-disposition
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/end-of-mission-disposition
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/how-to-build-a-clean-spacecraft
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/how-to-build-a-clean-spacecraft
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/what-are-spores
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/cleanroom-gowning-or-how-to-dress-in-the-cleanroom
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/cleanroom-gowning-or-how-to-dress-in-the-cleanroom
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/cleanroom-gowning-or-how-to-dress-in-the-cleanroom
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/ground-support-equipment
https://sma.nasa.gov/sma-disciplines/planetary-protection/explore/explore-item/ground-support-equipment
https://sma.nasa.gov/news/articles/newsitem/2022/10/14/protecting-the-planet-planetary-protection-vs-planetary-defense
https://sma.nasa.gov/news/articles/newsitem/2022/10/14/protecting-the-planet-planetary-protection-vs-planetary-defense
https://sma.nasa.gov/news/articles/newsitem/2022/10/14/protecting-the-planet-planetary-protection-vs-planetary-defense
https://sma.nasa.gov/news/articles/newsitem/2023/09/08/osiris-rex-sample-return
https://sma.nasa.gov/news/articles/newsitem/2023/09/08/osiris-rex-sample-return
https://sma.nasa.gov/news/articles/newsitem/2023/09/08/osiris-rex-sample-return
https://sma.nasa.gov/news/articles/newsitem/2023/09/08/osiris-rex-sample-return
https://sma.nasa.gov/news/articles/newsitem/2024/01/19/register-now-for-the-planetary-protection-organic-inventory-and-archiving-workshop
https://sma.nasa.gov/news/articles/newsitem/2024/01/19/register-now-for-the-planetary-protection-organic-inventory-and-archiving-workshop
https://sma.nasa.gov/news/articles/newsitem/2024/04/02/recently-published-paper-highlights-planetary-protection-knowledge-gaps-for-crewed-missions-to-mars
https://sma.nasa.gov/news/articles/newsitem/2024/04/02/recently-published-paper-highlights-planetary-protection-knowledge-gaps-for-crewed-missions-to-mars
https://sma.nasa.gov/news/articles/newsitem/2024/01/16/new-bioburden-accounting-tool-now-available
https://sma.nasa.gov/news/articles/newsitem/2024/01/16/new-bioburden-accounting-tool-now-available
https://sma.nasa.gov/news/articles/newsitem/2024/01/16/new-bioburden-accounting-tool-now-available
https://sma.nasa.gov/sma-disciplines/planetary-protection
https://sma.nasa.gov/news/articles/newsitem/2024/08/05/restructured-cospar-planetary-protection-policy-recently-released
https://sma.nasa.gov/news/articles/newsitem/2024/08/05/restructured-cospar-planetary-protection-policy-recently-released
https://sma.nasa.gov/news/articles/newsitem/2025/01/29/updated-planetary-protection-handbook-takes-a-modernized-approach-to-information-sharing
https://sma.nasa.gov/news/articles/newsitem/2025/01/29/updated-planetary-protection-handbook-takes-a-modernized-approach-to-information-sharing
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Questions? 

Feel free to reach out as well! 

J. Nick Benardini – NASA Planetary Protection Officer – James.N.Benardini@nasa.gov

Erin Lalime – NASA Deputy Planetary Protection Officer (Acting) - Erin.Lalime@nasa.gov

https://sma.nasa.gov/sma-disciplines/planetary-protection

mailto:James.N.Benardini@nasa.gov
mailto:erin.lalime@nasa.gov
https://sma.nasa.gov/sma-disciplines/planetary-protection


Architecture Products

February 2025 Moon to Mars Architecture Workshops 21

NASA’s Architecture 
Definition Document

Architecture 
White Papers

Executive
Overview

13
Revision B
Published
December 13

NASA documents its roadmap for deep 
space exploration in the Architecture 

Definition Document. 
The agency updates the document yearly 

and publishes it alongside other public-
facing products including white papers 

on relevant topics and an executive 
overview of the architecture. 

NASA’s Moon to Mars
Architecture Website
nasa.gov/architecture

Slide Credit: Julie Grantier, Deputy Manager for Integration Strategy and Architecture Office, NASA-ESDMD-SAO 
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