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What is NASA-STD-3001?

NASA-STD-3001, NASA Spaceflight Human-System Standard
Volumes 1 and 2, establishes Agency technical requirements that
enable human spaceflight missions by minimizing health risks,
providing vehicle design parameters, and enabling the performance of
flight and ground crew. Applicability and tailoring of these technical
requirements are determined based on each program’s mission
profile and procurement strategy.

NASA-STD-3001 Volume 1 covers the technical requirements needed
to support astronaut health and Volume 2 covers system design that
will maintain astronaut health, safety and promote performance.

Through partnerships with the programs (e.g., ISS, Commercial Crew,
Artemis, Moon Base), international and commercial partners, the
Human Research Program, and subject matter experts (internal and
external to NASA), the technical requirements are constantly evolving
and being reworked to minimize human health and performance risks.
The Standards Team works with all NASA Spaceflight Programs to help
tailor the technical requirements for their specific missions.
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NASA-STD-3001 Volume 2, Revision F - Released July 15, 2026

Updates

NEW: Martian Dust Requirement
6.2.8.4 Martian Dust Contamination

[V2 6253] The system shall limit the levels of Martian dust particles less than 10 pum in size in the

habitable atmosphere below a time-weighted average of 0.1 mg/m’ during exposure scenarios
lasting up to 30 days in duration.

UPDATED: Decompression Sickness

6.2.2.4  Decompression Sickness (DCS) Risk Identification

[V2 6008] Each program shall define mission unique DCS mitigation strategies to achieve less than
4% probability of DCS occurrence with 95% confidence by using the following ground chamber
test criteria:

a. No serious DCS in ground exposures

b. VGE shall be assessed to determine decompression stress.

NEW: Contingency Suited CO2

11.3.6 Contingency Spacesuit Carbon Dioxide Levels for Partial Gravity Scenarios

[V2 11040] The spacesuit inspired CO» partial pressure (PiCOz) shall not exceed 20 mmHg during
contingency scenarios up to a duration of 1-hour.

The updated OCHMO-STD-3001 Document is available at: https://www.nasa.gov/ochmo/human-spaceflight-and-

aviation-standards/
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NASA-STD-3001 Volume 2, Revision F - Released July 15, 2026

Updates

UPDATED: Human Rating Applicability Matrix: Table D.2-1

T'able D.2-1—Requirement Compliance Matrix

NASA-STD-300L Volume 2
Section Title Number Requirement Toxt Applicable | Human Rationale
(Enter Yes Rating
or No)
Human-Centered | [V2 3006]
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UPDATED: Acceleration and Dynamic Loads
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OCHMO Technical Briefs

Technical Briefs have been developed for certain topics to offer technical data,

background, and application notes to aid with the development of hardware,
systems, and vehicles, as well as human needs/limitations. These tech briefs
integrate content from multiple Standards and provide a quick, informative
resource to reference when working with NASA-STD-3001.

Since the last newsletter release, there have been 11 technical briefs added to

the website:

Executive Summary
Spaceflight is associated with many factors
which may promote kidney stone
formation, urinary retention, and/or Urinary
Tract Infection (UTI). According to the
International Space Station (ISS) mission
predictions supplied by NASA’s Integrated
Medical Model, kidney stone is the second
most likely reason for emergency medical
evacuation from the ISS, with sepsis
(urosepsis as primary driver) being the
third. Alterations in hydration state (relative
dehydration), spaceflight-induced changes
in urine biochemistry (urine super-
saturation), microgravity-induced
alterations in fluid dynamics and position of
abdominal structures, and changes in bone
metabolism (increased calcium excretion)
during exposure to microgravity may all
contribute to the increased risk of urinary
health issues. This medical technical brief
describes the conditions of urinary
retention, UTIs, and renal stones, and how
they are affected by spaceflight conditions
as well as outcomes and countermeasures
used to prevent them.

Relevant Techn
Requirement|
NASA-STD-3001 Volume 1, Rev C
[V1 3001] Selection and Recertificatid
(V13002 Pre-Mission Preventive He
[V1 3003] In-Mission Preventive Heal
[V1 3004] In-Mission Medical Care
V1 3007) Medical Evacuation
[V13008] In-Mission Evacuation to D
Medical Care
[V1 3016] Post-Mission Health Care
[V13018] Post-Mission Long-Term M
[V1 4019] Pre-Mission Nutritional Sta
V1 4020 In-Mission Nutrient Intake
V1 4022] Post Mission Nutritional
Assessment and Treatment

[V14027] In-Mission Bone Counterm

NASA-STD-3001 Volume 2, Rev E

(V2 6004] Nominal Vehicle/Habitat O

V2 6026 Potable Water Quality

[V2 6109] Water Quantity

V2 7001] Food Quality

[V2 7022] Body Waste Management

[V2 7023] Body Waste Management

[V2 7024] Body Waste Accommodati

V2 7035 Urine per Crewmember

V2 7038] Physiological Countermeas
Capability

[V2 7043] Medical Capability

V2 7100] Food Nutrient Compositior

[V2 7102] Body Waste Quantities

[V2 11013] Suited Body Waste Manay

[V2 11014] LEA Suit Urine Collection

[V2 11028] EVA Sut Urine Collection

[V2 11029 LEA Suited Hydration

[V2 11030] EVA Suited Hydration

=
OCHMO-MTB-002 "=

NASA

Executive Summary
NASA astronaut applicants undergo a
thorough medical examination and
screening process prior to being selected
as astronauts. During the initial selection
process, applicants are screened for a list
of disqualifying health conditions per
‘OCHMO-STD-100.1A and are eliminated
from the selection process with no
possible waivers considered. Astronauts,
once selected, complete a yearly
recertification exam ensuring maintenance
of health and fitness required for
spaceflight. At this point, if they develop
health conditions before/during/or after
flight that were non-waivable during
selection, they are assessed and may be
waivable if the condition(s) is
treated/resolved, and the medical team
determines that the crewmember is fit for
duty and can safely return to flight
eligibility status. This medical technical
brief discusses the selection/recertification
process and outlines the procedure along
with examples for waiving a medical

condition on recertification.

Requirements

NASA-STD-3001 Volume 1, Rev C
V1 3001] Selection and Recertification
(V1 3018] Post-Mission Long-Term
Monitoring

OCHMO-STD-100.1A, NASA Spaceflight
Medical Selection, Recertification and
Mission Evaluation Standords

Hip frocture s an example of a condition that has be
waivered in active astronauts. Once the crewmermb
recovered from the injury; the medical teom determi

they could sofely return to flight.

Relevant Technical

Crew Medical Support for Entry, Descent and Landing
Carbon Dioxide
Circadian Desynchrony (new)
H. pylori Overview & Treatment Guidance (new)
Anthropometrics and Crew Physical Characteristics
Design of lonizing Radiation Protection
Health Stabilization Program
Microbiology in Space Overview
Occupant Protection
Urinary Health (new)

Executive Summary
Circadian desynchrony—involving the disruption of
endogenous circadian pacemakers—is associated
with issues such as cognitive impairment (e.g.,
inattention; distraction; slowed reaction time; poor
decision making), metabolic disturbance, and sleep
disruption. Jet lag and shift work are common
examples of circadian desynchrony—where
sleep/wake periods occur at inappropriate
circadian phases. Several NASA OCHMO technical
requirements in volumes 1 & 2 of NASA-STD-3001
provide guidance on mitigating the impact of these
disruptions to crewmembers. Additionally,
numerous educational and pharmaceutical
protocols have been developed as recommended
guidelines by NASA medical operations, Fatigue
Management Service (FMS), part of Behavioral
Health & Performance (BHP) Operations was
formed in 2015 to address issues related to
circadian desynchrony across different mission
phases and are su’mmanzed in this brief.
S Astronaut
Jerry
Linenger
prepares for
his first rest
period on
Space Shuttle
Atlantis

¥

Relevant Technical
Requirements
NASA-STD-3001 Volume 1, Rev C ‘
[V1.3003] In-Mission Preventive Health Care
[V13004] In-Mission Medical Care:
[V1 3016] Post-Mission Health Care
[V14011] In Mission Cognitive State
[V14012] End of Mission Cognitive Assessment &
Treatment
[V14014] Completion of Critical Tasks
[V15002] Crewmember Training
[V1 6001] Shifting Operations & Fatigue
Management

NASA-STD-3001 Volume 2, Rev E

[V2 3006] Human-Centered Task Analysis

[V2'5007] Cognitive Workioad

[V26013] Crew Performance Environmental Zone

(V2 6017] Atmospheric Control

[v2 6079] Crew Continuous Noise Limits

[v2 6082] Annoyance Noise Limits for Crew Sleep

[V26092] Vibration Exposure Limits during Sleep

(V2 7070) Sleep Accommodation

[V27073] Partialg Sleeping

[V2:8001] Volume Allocation

[V2 8049] Window Light Blocking

[V2 8055] Physiological Effects of Light (Circadian
Entrainment)

[V2 9057] Hearing Protection Provision

OCHMO-STD Technical Brief Page: https://www.nasa.gov/ochmo/hsa-standards/ochmo-technical-briefs/
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Mission Enabling Assessments

Venous Thromboembolism (VTE)

NASA OCHMO initiated a working group to investigate venous thromboembolism in astronauts during ISS missions.
This resulted in an updated Clinical practice guideline and a summary report. VTE Summary Report

Oxygen Toxicity (OxTox) & Neutral Buoyancy Lab (NBL) Spacesuit Testing

NASA OCHMO initiated a working group to invest operations in the Neutral Buoyancy Lab and a case that led to
physiological effects. Results and supporting documentation are available in the summary report. Summary Report

Martian Dust Exposure

An assessment of crew health risks associated with exposure to Martian regolith and dust was completed, informing
design and operational mitigation strategies for future surface missions. Martian Dust Summary Report

Dynamic Loads/Lunar Landing

A working group was convened with the Cardiovascular and Vision Laboratory to update the acceleration standards
with the Dragon landing acceleration data. This resulted in an update to the NASA-STD-3001 Volume 2 requirements.

Muscle and Strength Guidance Document

NASA OCHMO met with an external panel of subject matter experts to review the muscle and strength requirements
for crew performance. This effort led to the creation of a guidance technical bulletin.

DCS Bubble/ VGE Grading

An external panel was convened to evaluate grading criteria for decompression sickness (DCS)-related bubble and
venous gas emboli (VGE) detection. This resulted in updated NASA-STD-3001 Volume 2 requirements.

CO2 Contingency

NASA OCHMO initiated a working group to review and finalize the interim Contingency Spacesuit Carbon Dioxide
Levels or partial gravity situations. The result led to a new NASA-STD-3001 Volume 2 requirement.

Establishing a VTE Risk Score for Astronaut Algorithm

NASA OCHMO initiated a working group to review updated VTE case information resulting in new evidence based
clinical practice recommendations. VTE April 2026 Report

Future Assessments
NASA OCHMQO's upcoming assessment priorities include:

e DCS/VTE/PFO (continued integrated review)

e Sensorimotor Operations

o GLP-1 Safety

e Spaceflight-Associated Neuro-ocular Syndrome (SANS)

Mission Enabling Assessments Page: https://www.nasa.gov/ochmo/hsa-standards/ochmo-independent-assessments/


https://www.nasa.gov/wp-content/uploads/2025/04/venous-thromboembolism-vte-report-rev1-april-2025.pdf
https://www.nasa.gov/wp-content/uploads/2025/04/nbl-assessment-report-20250003989.pdf
https://www.nasa.gov/wp-content/uploads/2026/07/martian-dust-exposure-limits-sp-20260005907.pdf
https://www.nasa.gov/wp-content/uploads/2026/06/risk-venous-thromboembolism-assessment-sp20260005258.pdf
https://www.nasa.gov/ochmo/hsa-standards/ochmo-independent-assessments/

