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Introduction

Contamination Control Planetary Protection

Particulate Contamination Molecular Contamination Biological Contamination
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Coreprinciple:
Enable scientific studies and exploration by
reducing contamination effects
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Purpose
Both disciplines experience similar challenges during the flight hardware assembly,

|
integration, and test phase that present as risks to mission success.
Respondingto Contamination Events

Monitoring Behavior in Clean Areas
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Opportunities exist to collaborate, share knowledge and lessons learned, and encourage

support amongst contamination control and planetary protection practitioners.

Goal is to foster greater collaboration, coordination, and sharing
between the contamination control and planetary protection disciplines.
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Hardware Bakeouts

= Bakeouts utilized to reduce contamination of
hardware

— CC: Reduce molecular contamination
— PP: Reduce biological contamination

=  Thermocouple (TC) placement on hardware is
critical in data collection

— CC monitors for hardware temperatures, especially for
hardware sensitivities

— PP can apply biological reduction credits only if there
IS supporting data. Time at temperature required
(continuous).

* Quartz Crystal Microbalance (QCM) may determine
when “done”for CC but PP needs time & temp data

Example:

e TClonovenwall

e TC2on HW surface

e TC3betweenHW surface and
center

* TC4at center of HW
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Example Hardware Bakeout
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Macro-organismsin Cleanrooms

= Macro-organisms in cleanrooms (insects, small mammals, small
reptiles) are a Foreign Object Debris (FOD) risk that create concerns
for both CC & PP
— Compromises clean areas & creates a mobile source for contamination

— Visual inspections of hardware may not detect areas accessible by
macro-organisms

— Related article: https://berkshire.com/bug-battle-in-cleanroom/
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= CC & PP benefit from planning and
response activities

— Inspect cleanrooms before hardware
introduced

— For high-risk areas (repeat issues) daily
walk-down inspections may be needed

— Develop an incident notification and
response plan

NASA/JPL-Caltech
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Collaboration, Coordination, and Sharing

=  QOpportunitiesin current collaboration efforts

— Partnering in research opportunities:

 CC&PP Sub-Topic S4.05 in NASAs Small
Business Innovative Research (SBIR) program

PP Research in NASA's Research Opportunities
in Space and Earth Science (ROSES) program

NASA/JPL-Caltech

— Modeling & analytical tool development

= Collaboration and support into the future

— New NASA PP policies and new commercial industry

stan d ards NASA Engineering Network Communities of Practice
— Possible future NASA CC&PP Community of ™= R s
: B — i VW’ ENGINEERING
Practice? - e NETWORK
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NASA’s Planetary Protection Policy Documents

NASA Policy Directives (NPDs)

] ) NPD SQZQ'7G » Documents Agency policy statements
Biological Contamination Control for + Describe what is required by NASA management to achieve NASA'’s
Outbound a}nd Inbound Planetary Spacecraft vision, mission, and external mandates
(Revalidated 05/17/13 w/ichange 1)
Expiration Date: June 19, 2022 )
\ 4 \ 4
NPR 8715.24 NID 8715.129
Replaced NPR 8020.12D/NID 8020.109A NASA Procedural Requirements (NPRs) (“Mars NID”)
Planetary Protection Provisions for Robotic * Provide detailed procedural Biological Planetary Protection
Extraterrestrial Missions requirements to implement policy for Human Missions to Mars
Effective Date September 24, 2021 * Guide how policy directives are Expiration Date: July 9, 2022
Expiration Date: September 24, 2026 implemented in the context of specific
missions 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

¥ ¥ NASA Handbooks

| ASA Standands NASA-STD-87XX.XX NASA-HDBK-6022 + Companion documents to
. Implementing Planetary Protection Handbook for the Microbial NPRs and NASA Standards
. :EequrI]rT\IrZesn,;ST hnical Requirements for Space Flight Examination of Space Hardware » Provide supporting material
S?;ndard i asescigrqle(:dato Expiratign Date: TBD . Expirqtion Date: N/A such as guidelines, lessons

. B Status: Estimated release in Status: Revision planned. Last draft learned, procedures, and

a Technical Discipline 2022 revision released Aug 17, 2010 recommendations
All published documents found in NODIS: hnps_.[[ngdlss.gsfg.nasa.ng[or_ :] — New Documents

the OPP website: hitps://[sma.nasa.gov/sma-disciplines/planetary-protection
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