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OPP Document Tree

NASA Policy Directives (NPDs)
] » Documents Agency policy statements

NPD 8700.1F
NASA Policy for Safety and
Mission Success
Effective Date July 28, 2022 J

» Describe what is required by NASA management to
achieve NASA'’s vision, mission, and external mandates

Expiration Date: July 28, 2028

Link to NASA
Planetary Protection
policy and guidance . 4 NASA Interim Directives (NIDs)
documents at - . f \ * Documents an immediate, short-
WWW.SMa.nasa.gov NPR 8715.24 NASA Procedgral Requirements (NPRs) NID 8715.129 (“Mars NID”) term statement of the Agency’s
Planetary Protection Provisions for ; Prov.|de deta|led.procedura| , ; ; ) ] policies, requirements, and
Robotic Extraterrestrial Missions fequicemelits 1o IpISMSNEPOlicy Biological Planetary Protection for identifies responsibilities for
Effective Date September 24, 2021 » Guide how policy directives are Hiuman Missions to Mars implementation
Expiration Date: Soptamben 24, 2026 implemented in the context of specific Effective Date: July 9, 2020 - Temporarily modify policy
° i : missions Expiration Date: Sept 30, 2025 directives or implementation
\ ) requirements
\ 4 A\ 4
NASA Standards NASA Handbooks
* Provide technical . } + Companion documents to NPRs
requirements NASA STD-8719.27 . NASA-HDBK-20240016475 and NASA Standards
: Implementing Planetary Protection . . . .
» Each NASA Technical ; : NASA Planetary Protection Handbook * Provide supporting material such
i ' Requirements for Space Flight Effective Date: January 24, 2025 as guidelines, lessons learned
Slpdatd s giREged o Effective Date: August 30, 2022 v Foanuary 24, - ’ :

procedures, and
recommendations

NEW!!

() = bocument being updated

Technical Discipline

All published documents found in NODIS: https://nodis3.gsfc.nasa.gov/ or
the OPP website: https://sma.nasa.gov/sma-disciplines/planetary-
protection#PolicyGuidance
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Overview of Planetary Protection for Space Flight Handbook
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Replaces NASA-HDBK-6022,
Handbook for the Microbial
Examination of Space Hardware.

Aligns to NASA's PP policy and
technical standards.

Provides significant updates in PP
approaches and implementation.

Expands beyond the NASA Spore
Assay.
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First major update since 2010.

129 pages of content.
8 Chapters, 6 Appendixes

Reviewed by 20 NASA SMEs.

OSMA



Modernizing a more useful Planetary Protection Handbook

| Old Planetary Protection Handbook ‘ l New Planetary Protection Handbook |

Pre-pAhase > Phase A Phase B > Phase C > Phase D > Phase E > Phase F >

SRR CDR r_ SIR Launch

Inadvertent
impact

Categorization I

PP Quality control

Sample return
safety assessment

Risk assessment | ’ Bioburden cleanroom management

framework
I Bioassay I
I Bioburden accounting I v

! DNA sequencing I

Probabilistic Risk
assessment
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Handbook Philosophy and Approach

* Provides guidance to Mission providers and Planetary Protection (PP) practitioners
on implementing PP measures for both robotic and crewed space Missions.

— Companion document to NPR 8715.24 and NASA-STD-8719.27.
— Provides guidance but is not the only approach that can be taken.
= Shifts emphasis from strictly prescriptive requirements to allow
performance-based requirements and approaches.

— Documents guidelines on how to approach a topic as opposed to step-by-step
protocols.

— Leverages and encourages use of peer-reviewed publications and industrial standards. Flanetary PfofetC_ﬁon laboratory
practices.

— Captures lessons learned and helpful user tips.
» |ntended to be a living document and will be frequently updated over time with the
latest information.
— Feedback from the PP practitioner community will support future handbook updates.

— Initial updates already being incorporated internally for next release

Office of Planetary Protection
V sma.nasa.gov OSMA




A Living Document: Feedback from Planetary Protection Practitioner Community

1.3.2 A Living Document

Approaches and implementation practices to satisfy PP requirements, and the requirements themselves, will continue to
change as NASA explores new areas of the solar system with robotic and crewed missions. This handbook is a living
document and will continue to be updated over time with the latest information. Comments on information to be updated or
included in future handbook revisions may be submitted to the OPP through an online Web form at https://sma.nasa.gov/

sma-disciplines/planetary-protection.

This handbook provides guidance to mission providers and Planetary Protection (PP) practitioners on implementing PP measures for both robotic and crewed space

missions. This handbook represents major updates to PP practices since a previously drafted handbook from 2010.

In 2017, NASA reorganized the Office of Planetary Protection (OPP) from the Science Mission Directorate (SMD) to a Technical Authority (TA) within the Office of Safety and

Mission Assurance (OSMA). With this organizational change came a complete overhaul of NASA's PP policy and technical standards.

This handbook reflects the latest NASA PP policy updates in NPR 8715.24, Planetary Protection Provisions for Robotic Extraterrestrial Missions and technical requirements of
MNASA-STD-8719.27, Implementing Planetary Protection Requirements for Space Flight. This handbook is a companion document to the NPR and technical standard and

provides guidance, best practices, background information, and advice for practitioners to consider when implementing PP on NASA missions and NASA-partnered missions.

View PP Handbook [ @*Submit Planetary Protection Handbook Feedback ’
e —

Office of Planetary Protection

Sma.nasa.gov

Planetary Protection Handbook Feedback
Form

Please submit feedback for the Planetary Protection Handbook by completing and
submitting this form.

Name

Email Address

Center or Organization

Planetary Protection Handhook Feedback. Please include chapter and section numbers in your feedback as applicable.

New form submission

PP Handbook Feedback

Submitted on 26 March 2025, 02:18 PM, via IP 128.154.170.108 by Anonymous

MName Erin

Center or GSFC/OPP

Organization

Planetary | have fantastic ideas about what you should add to the handbook, detailed
Protection below

Handbook

Feedback.

Please include
chapter and
section
numbers in
your feedback
as applicable.



Handbook Chapters

, Table 1: Handbook Navigation by Mission Class
1 - Introduction

Catl Catll Cat lll Catlv CatVv Laboratory Analysis

. . . . Chapter 1 X X X X X
2 — PP Mission Categorization Chapier 2 ” X X » X
Chapter 3 X X X X
3 — Guidelines for Forward Chapter 4 X X X X
Contamination Mitigation Chapter 5 X X X X
Chapter 6 X X X X
4 — PP Quality Management System Chapter 7 X X X X
Chapter 8 X
5 — Biologically Controlled Cleanrooms Appendix 1 X X X X
Appendix 2 X X
6 — NASA Standard Assay Laboratory Sple & X X X
Considerations Appendx 4 X
Appendix 5 X X X
. . 0 - . Appendix 6 X X X
7/ — Biological Estimation Techniques ,
Appendix 7 X
8 — Backward PP 3.0.0 Forward Planetary Protection
Navigation Summary: Chapter 3 discusses approaches for determining the risk of forward contamination at a target 7
Ap pend |CeS body. This chapter is maost applicable to Category I, ll, and IV missions.

Office of Planetary Protection
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Release and next steps

4 Handbook release on NTRS

}

. Internal NASA SharePoint version of
the handbook for SME working group

Current
Effort

n SME working group
Website feedback input

}

Update
. P

Public Release Review Process

Office of Planetary Protection
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Questions?
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mailto:James.N.Benardini@nasa.gov
mailto:erin.lalime@nasa.gov
https://sma.nasa.gov/sma-disciplines/planetary-protection
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Handbook Chapters

1 - Introduction » Background
» Spores and Planetary Protection
2 — PP Mission Categorization « Major Handbook Principles

» History of Bioburden Accounting

3 — Guidelines for Forward

Contamination Mitigation » Adoption of New Standards and Approaches

e Communication Mechanisms

4 — PP Quality Management System A Living Document

5 — Biologically Controlled Cleanrooms

6 — NASA Standard Assay Laboratory
Considerations

7/ — Biological Estimation Techniques

8 — Backward PP

Appendices Planetary protection samples were collected from the Mars "

Viking landers to verify biological cleanliness levels.

Office of Planetary Protection
Sma.nasa.gov



Handbook Chapters

1 - Introduction

2 — PP Mission Categorization

3 — Guidelines for Forward
Contamination Mitigation

4 — PP Quality Management System

5 — Biologically Controlled Cleanrooms

6 — NASA Standard Assay Laboratory

Considerations

7/ — Biological Estimation Techniques

8 — Backward PP

Appendices

Overview of the Categories

Factors to Consider for
Categorization

Key Roles in the Categorization
Process

Updates and Changes to PP
Mission Categories

Sub-Categories

« Missions to Earth’s Moon

« Category II* Target Bodies

« Landed Missions on Mars

« Special Regions (Mars)

« Sample Return Missions
Horizontal and Vertical Mobility
Example Categorization Scenarios

In-Mission Operations for PP on
Interplanetary Missions

Mission plans to explore a
Category II* target body

Is there a
remote
potential for
contamination
per NASA-STD-
8719.27 Section
422727

PP Category Il
Mission

Is the mission
an orbiter, fly-
by, or gravity
assist?

PP Category Il
Mission

No

PP Cat v
Mission is a lander a.eg.ory
Mission

Decision process for evaluating
Category II* target bodies.

12
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Handbook Chapters

1 - ipiealuste Forward Contamination Risk Assessment Framework

» Mission PP Risk analysis
2 — PP Mission Categorization « Development of an Assurance Case

» Inadvertent Impact at Mars for Lunar (Earth-Moon
3 — Guidelines for Forward System) Missions

Contamination Mitigation

* Generalized Mars Mission 50-Year Probability of Impact

4 — PP Quality Management System Requirement Compliance

* Breakup and Burnup

5 — Biologically Controlled Cleanrooms

Understand the Contamination Potential of the Target Solar System Body To Be Explored

6 — NASA Standard Assay Laboratory Current Scintifc

ConS|derat|0nS Knowledge of the Target Salar Previous Exploration
System Body Missions
. . . . 0 Variations in the
7/ — Biological Estimation Techniques Solar System Body Survivability

Sensitivity of the Target Solar Contamir.\a '_‘t Harmful Growth
System Body to Contamination Characteristics or not? c -
ause a negative
8 - BaCkWard PP Transport change in the
Mechanisms environment
Guidelines to understand the contamination potential of the 13

Appendices

target solar system body to be explored.

Office of Planetary Protection
Sma.nasa.gov
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Handbook Chapters

= it lieion « Process Validation

« Data Quality Objectives Data Quality

System

 Data Performance and : . L :

3 — Guidelines for Forward Acceptance Criteria Methoa
System m W Fcaers. and S ata Quaity
4 — PP Quality Management System

2 — PP Mission Categorization

Process
Performance and
Acceptance

Chemicals,

Contamination Mitigation * Quality Management
« Laboratory QA Plan

Sample

— = Acquisition and Laboratory

Data Acceptance

. . o Laboratory Methods Recoipt Certification Criteria
5 — Biologically Controlled Cleanrooms .
* Risk Management x M e | —
6 — NASA Standard Assay Laboratory . Proficiency Testing Guidelines it

Considerations

Analytical

« Oversight and Concurrence - & ol g Wl RiskPlanning
Activities

7/ — Biological Estimation Techniques

Effectiveness and
— = Corrective Action
Procedures

8 — Backward PP

General topics addressed by a Data 14
Quality System.

OSMA

Appendices

Office of Planetary Protection
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Handbook Chapters

1 - Introduction e EEmIE Y ,ng\

« Personnel Entry T ra—

2 — PP Mission Categorization

» Ground Support Equipment 13 :

3 — Guidelines for Forward Cleaning & Entry
Contamination Mitigation « Hardware Entry

» Aseptic Operations in Cleanroom

4 — PP Quality Management System Environments

_ _ « Macroorganisms
5 — Biologically Controlled Cleanrooms

6 — NASA Standard Assay Laboratory
Considerations

7/ — Biological Estimation Techniques

Mars 2020 lift activities in the
Payload Hazardous Servicing
Facility (PHSF) cleanroom.

8 — Backward PP

Appendices The InSight spacecraft has been removed from its shipping 19

container and is being moved for removal of protective wrapping.

Office of Planetary Protection
V sma.nasa.gov OSMA




Handbook Chapters

1 - Introduction Use of Bacterial Endospores

« Laboratory Equipment
2 — PP Mission Categorization » Aseptic Technique in Processing NSA Samples
« Barriers

3 — Guidelines for Forward
Contamination Mitigation

* Method Implementation and Process Validation

» Environmental Biological Contamination Assessment

4 — PP Quality Management System « Rapid Biological Contamination Assessments

» PP Sequencing Protocol

5 — Biologically Controlled Cleanrooms

6 — NASA Standard Assay Laboratory
Considerations

7/ — Biological Estimation Techniques

8 — Backward PP

16

Appendices
NASA Standard Assay
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Handbook Chapters

1 - Introduction « Organic Inventory, Biological Inventory, and Organic
Archiving
2 — PP Mission Categorization » Historical Background of Requirements
* Reporting of Inventories and Archives
3 — Guidelines for Forward 5
Contamination Mitigation

Current Limitations, Challenges, and Opportunities
for Improvement

4 — PP Quality Management System  Bioburden Accounting Parameters

5 — Biologically Controlled Cleanrooms

6 — NASA Standard Assay Laboratory
Considerations

7/ — Biological Estimation Techniques

8 — Backward PP e Al Y |
Appendices s — -
Mars Viking Landers were part of the historical background of requirements.

Office of Planetary Protection
V sma.nasa.gov OSMA




Handbook Chapters

1 - Introduction
2 — PP Mission Categorization :
« Backward PP Overview

3 — Guidelines for Forward  Sample Safety Assessment Protocol Concepts
Contamination Mitigation

PP Knowledge Gaps for Crewed Missions to Mars

4 — PP Quality Management System

5 — Biologically Controlled Cleanrooms

6 — NASA Standard Assay Laboratory
Considerations

7/ — Biological Estimation Techniques

8 — Backward PP Planning for Mars Sample Return and future crewed missions to Mars.

Appendices

Office of Planetary Protection
Sma.nasa.gov




Handbook Chapters

1 - Introduction

1 o Def|n|t|0ns Appendix 5: PP Category Il Mission Organic Inventory Template

2 _ PP MiSSiOn Categorization ° 2 il Abbreviations Organic Inventory |MissionName:

The Mission provides an itemized list of bulk organic materials [defined as all carbon-
containing compounds, mcluding payload biological materials but excluding carbides,

) 3 — N a‘ti O n a | Acad e m i eS carbonates, cyanides, and simple oxides of carbon (1.e., CO and CQOz)] presented at the same

level as the materials identification and usage list (MIUL)/materials list, as used on the flight

3 _— G U Id eI I n eS fo r FO rwa rd hardware, estimated actual (in kg) for organic matenals present in amounts larger than 1kg;
Re po rts “small amounts” for organic materials present in amounts between 1kg and 0.1kg; and “traces”
for identifiable organic materials present in amounts less than 0.1kg. (Add more lines as needed

for each line entry )

> 4 == MOde“ng the PI’Obablllty 1) Adhesives and Potting Compounds

Contamination Mitigation

4 — PP Qua“ty Management System of Contamination for Eié’t.nﬁlvéﬁgﬁiﬁfuﬁg?ﬁ@ﬁﬁqgFpé’é"?éi.‘ﬂf nes such 2s aralbanssaliban conforml
NASA MiSSionS Material Name and Usage :\ﬁtuuu)ar:t A?n";ih Traces
0.0 [m] a
. . ° ik} i i i 0.0 a ]
5 — Biologically Controlled Cleanrooms 5 — PP Cat Il Mission Organic e P e
Inventory Template o, Auoglaze. Chemglaze. eic)
. . . Material Name and Usage Actual Small | Traces
6 — NASA Standard Assay Laboratory » 6 — Generalized Mars Mission g Amount | Amount
Considerations 50-Year Probability of R T
Impact Requirement e o vem o ey
7 — Biological Estimation Techniques Compliance Vareral Rame and Usage el | Sl T Taces
(ka)
« 7 — Example Laboratory R
8 — Backward PP Standard Operating _
Example Organic Inventory Template

Procedures

Appendices

Office of Planetary Protection
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