National Aeronautics and Space Administration

Office of the Administrator
Washington, DC 20546-0001

June 29, 2016

Mr. Kenneth D. Bowersox
Interim Chair

NASA Advisory Council
Washington, DC 20546

oA
Dear M{)x:

Enclosed is NASA’s response to the recommendation entitled, “Allocation of Resources
for International Space Station (ISS) Research Required for the Journey to Mars,” from the
NASA Advisory Council meeting held on March 30 - April 1, 2016, at NASA Headquarters.
Please do not hesitate to contact me if the Council would like further background on this
response. I appreciate the Council’s thoughtful consideration leading to the recommendation
and welcome its continued findings, recommendations, and advice concerning the U.S. civil

space program.

I look forward to working closely with you and members of the Council in the future.

Enclosure:

Sincerely, e

Charles F. Bolden, Jr.
Administrator

2016-01-01 (Council-01) Allocation of Resources for International Space Station (ISS)
Rescarch Required for the Journey to Mars



NASA Advisory Council Recommendation

Allocation of Resources for International Space Station (ISS)
Research Required for the Journey to Mars
2016-01-01 (Council-01)

Recommendation:

The Council recommends that NASA conduct an internal evaluation of the top priority
ISS research directly related to the Journey to Mars and determine whether some portion
of the resources (including crew time, up-mass, and dollars) applied to the ISS National
Laboratory could be used to more rapidly advance the Journey to Mars.

Major Reasons for Proposing the Recommendation:
As articulated by the NASA Administrator and various NASA public documents, the
Journey to Mars is NASA’s top Exploration Goal.

Research for the Journey to Mars that utilizes the ISS must be concentrated in the next
eight years, before NASA’s Human Exploration focus shifts away from ISS utilization.
Beyond the operational funding, launch up-mass and crew time for ISS research are the
most limited resources.

The Council notes that the ISS National Laboratory has been allocated launch up-mass
and at least 50% of ISS crew time for research that may eventually have potential for
commercial benefits. The Council has also been told by NASA that a successful
transition from the “Earth Reliant” phase to the “Proving Ground” phase is dependent at
lzast in part on the success of attracting future commercial users of the ISS and/or the
availability of commercial Low Earth Orbit (LEO) laboratory capability that NASA
could use. The Council therefore believes that it would be beneficial for the Agency to
better understand the effect that the resources being devoted to the ISS National
Laboratory might have on the important research needed to reduce technology and human
health risk for the Journey to Mars.

As additional information, we provide a section of the original legislation that allows for
the allocation to the ISS National Laboratory to be altered as needed (see footnote
below).

Consequences of No Action on the Proposed Recommendation:
The Journey to Mars may be delayed as resources are deployed for commercialization.

NASA Response:

INASA concurs with the recommendation. Research planning for upcoming ISS
Increment pairs normally includes a prioritization effort in which research identified as
“NASA-Exploration-Critical” is assigned the highest priority activity for NASA’s
resources (see the attached example for the upcoming increment pair 51-52.) To

date, research investigations in the “NASA-Exploration-Critical” category have not



exceeded the resources available for NASA investigations, and it has not been necessary
to use the research resources allocated by the Act for non-NASA activities, through the
mechanism provided by the Act, to conduct any “NASA-Exploration-Critical” rescarch.
If in the future this situation arises, the NASA liaison will, as the NASA Authorization
Act of 2010 (Public Law 111-267) describes, discuss the situation with the Center for the
Advancement of Science and Space (CASIS), and a solution in the best interests of the
space program will be sought.

Section 504(d)2) of the NASA Authorization Act of 2010, Public Law 111-267 (bolded portion below
added for emphasis:

(d) RESEARCH CAPACITY ALLOCATION AND NTEGRATION OF RESEARCH PAYLOADS.

(2) ADDITIONAL RESEARCH CAPABILITIES.- If any NASA Research plan is determined to require
capacity onboard the [SS beyond the percentage allocated under paragraph (1), such research plan shall be prepared
in the form of a requested research opportunity to be submitted to the process established under this section for the
consideration of proposed research within the capacity allocated to the ISS National Laboratory. A proposal for
such a research plan may include the establishment of partnerships with non-NASA institutions eligible to propose
research to be conducted within the ISS National Laboratory capacity. Until September 30, 2020, the official or
employee designated under subsection (b) may grant an exception to this requirement in the case of a
proposed experiment considered essential for purposes of preparing for exploration beyond lew-Earth orbit,
as determined by joint agreement between the organization with which the Administrator enters into a
cooperative agreement under subsection (a) and the official or employee designated under subsection (b).

[NOTE: The “official or employee designated under subsection (b)" is the NASA Liaison, Mr. Samuel Scimemi,
Director, International Space Station Division, NASA Headquarters.]



Preliminary Increment 51/52 Utilization

Navigation

NASA
Research
Office—  |Earth and Space Science| T
X ; Transport System
Science Earth Remote Sensing
e (CATS)
Mission
Directorate
NASA
Resaareh Cosmic Ra
Office — Earth and Space Science: . y
Science Astrophysics Encrgelics and Mass
T (CREAM)
Mission
Directorate
NASA
Research )
Office — Earth and Space Science; Neutron_ _Star Inisnar
. i Composition Explorer
Science Astrophysics
- (NICER)
Mission
Directorate
NASA
Research
Office — Earth and Space Science] RapidScat
Science Earth Remote Sensing o
Mission
Directorate
NASA
Research .
Office — Earth and Space Sciencef sitataspiienc A_erosol
. " and Gas Experiment
Science Earth Remote Sensing
L il (SAGE 1)
Mission |
Directorate
NASA Technolo
Research gy Space Test Program-
Development and . .
Office — . Houston-5 Lightning
: Demonstration- .
Science : Imaging Sensor (STP-
L Spacecraft and Orbital
Mission ; H5 (LIS))
. Environments
Directorate |
Technology
Technolog_y Development. and Roll-Out Solar Array
Demonstration Demonstration- (ROSA)
Office Characterizing
Experiment Hardware
Technology Space
Technology Development and P
: : Communications and
Demonstration Demonstration- N
S Navigation (Scan
Office Communication and

Testbed)




Preliminary Increment 51/52 Utilization

Technolog}_
Technolog_y Developmen? and Space Test Program-
Demonstration Demonstration- Houston (STP-H5)
Office Spacecraft and Orbital
Environments
Technology
Technolog_y Development and High Definition Earth
Demonstration . . .
Demonstration-imaging Viewing (HDEV)
Office
Technology
Human Human Research-
Research Integrated Physiclogy Biochemical Profile
Program and Nutrition
Human Human Research-
Research Habitability and Human Body Measures
Program Factors
Human Human Research-
Research Cardiovascular and Cardio Ox
Program Respiratory Systems
Human Human Research-
Research Integrated Physioclogy Dose Tracker
Program and Nutrition
Human Human Research-
Research Integrated Physiology Fine Motor Skills
Program and Nutrition
Human
Research Human Research-Vision Fluid Shifts
Program
Hlman Human Research-
Research Functional Immune
Immune System
Program
Human Human Research-
Research Habitability and Human Habitability

Program

Factors




Preliminary Increment 51/52 Utilization

Human Human Research NASA-EXDI -
Research Facility Facility (HRF Rack 1 FOREGERL
' Criticai
Program and 2)
Human Human Research- - :
Research Human Behavior and Lighting Effects NASA.".EXP"“
Critical
Program Performance
Human Human Research- e |
Research | Nervous and Vestibular NeuroMapping NASATEXD"“
Criticai
Program Systems
Human Human Research- =
Research Integrated Physiology Rx Metabolism NASA'.EXpi"
‘ e Critical
Program and Nutrition
Fluman Human Research-Bone . NASA-Expl.-
Research o Sprint e
and Muscle Physiocloigy Critical
Program
Technology ;
Technolog_y Development and BlgeFQV\{ Expanaabis NASA-Expl -
Demonstration : Activity Module o
Demonstration-Space Critical
Office (BEAM)
Structures
Technology _
Technology Development and Capillary Structures NASA-Exo!
Demonstration Demonstration-Life for Exploration Life Criticalp 3
Office Support Systems and Support
Habitation
Technology
Technology Development and Long Duration NASA-Expl.
Demonstration Demonstration-Life Sorbent Testbed Crit-i , {p "
Office Support Systems and (LDST) ca
Habitation
Technology
Technology Development and " i
Demonstration Demonstration-Life “SZ‘J?;;'{S Fﬁggﬁ? NASQ]E:{)'
Office Support Systems and '
Habitation
Technolo Technoldgy
gy Development and Passive Thermal NASA-Expl.-
Demonstraticn . . . AT
Office Demonstration-Thermal Flight Experiment Critical

Management Systems




Preliminary Increment 51/52 Utilization

Technology
Technology Development and Phase Change Heat NASA-Expl -
Demonstration . Exchanger (Phase "
Demonstration-Thermal Critical
Office Change HX)
Management Systems
Technology
Technology | Developmentand - | g ;oo irat Fire 11 NASA-Expl.-
Demonstration Demonstration-Fire [
" (Saffire-lll) Critical
Office Suppression and
Detection
Technology
Technology Development and .
Demonstration Demonstration-Air, Mvc:"r?iiz:iguaslme NAS:;;E;N"
Office Water and Surface g :
Monitoring
Spaces Liteand Advanced Colloids
Physical Physical Science- Experiment-
Splanas Complex Fluids | Temperature-9 (ACE- | '/ *>/vRecommended
Research and
o T9 (Marr))
Applications
Space Life and
Physical Biology and Biological Research in
Sciences Biotechnology-Plant | Canisters - 22 (BRIC-] NASA-Recommended
Research and Biology 22)
Applications
Space Life and . . .
Physical Biology and ek
Sciences - Biotechnology-Plant e . g NASA-Recommended
: Emitting Diode (BRIC-
Research and Biology
" LED)
Applications
Space Life and
Physical Physical Science-
Sciences y . Cold Atom Lab (CAL} | NASA-Recommended
Fundamental Physics
Research and
Applications
Space Life and
Physical Earth and Space Science:
Sciences Life Support Systems Cool Flames NASA-Recommended
Research and and Habitation
Applications
Space Life and
Physical Biology and European Modular
Sciences Biotechnology-Plant Cultivation System-2 | NASA-Recommended
Research and Biology (EMCS-2)

Applications




Preliminary Increment 51/52 Utilization

Space Life and

Physical Physicdl-Sciance- Electromagetic
Sciences Matardials Briane Levitator Batch 2 NASA-Recommended
Research and (EML Batch 2 (ESA))
Applications
Space Life and Materials Science
Physical : : Laboratory Sample
Sciences ;Z:'r?;'ssscéie::;' Cartridge Assembly NASA-Recommended
Research and (MSL SCA — batch 2b
Applications (ESA))
Space Life and
Physical Biology and ; . :
Sciences Biotechnology- (M'cmb'i:”-l: r;a cking-2) NASA-Recommended
Research and Microbiology
Applications
Space Life and
Physical Biology and
Sciences Biotechnology-Plant Veg Unit #2 NASA-Recommended
Research and Biology
Applications
Space Life and
ggﬁf:; Physical Scit.ence-FIuid Zero Boil-Off Tank NASA-Recomimandad
Physics (ZBOT)
Research and
Applications
Technology Technology
Demonstration Development and Gecko Gripper NASA-Recommended
Office Demonstration-Robotics
Technology
Technology Development and o i
Demonstration | Demonstration-Radiation M|n|a_lt_ur'|zed Parficle NASA-Recommended
Office Measurements and HSRERpe
Shielding
Technalogy | oA
Demenstration Waster and Surace Personal CO2 Monitor| NASA-Recommended
Office Monitori
onitoring
Technology
Technology Development and Radiation
Demonstration | Demonstration-Radiation | Environment Monitor | NASA-Recommended
Office Measurements and (REM)

Shielding




Preliminary Increment 51/52 Utilization

Technolagy Radio Frequenc
Technology Development and . Teguency
: - Identification Logistics
Demonstration Demonstration- NASA-Recommended
: Awareness (RFID
Office Spacecraft and Orbital s
. Logistics Awareness)
Environments
Technology Technology
Demonstration Development and Robonaut NASA-Recommended
Office Demonstration-Robotics
Techroigy | roaey
Demonstration P ) Slosh Coating NASA-Recommended
Office Demonstration-
Prepulsion Systems
Teshnology De:-;ghr:;?;nd
Demonstration K ) Strata-1 NASA-Recommended
Demonstration-Physical
Office .
Science
Human ;
Research Human Research-Crew {Medical Con_sumables NASA-Reserve
Healthcare Systems Tracking
Program
Space L|_fe and Advanced Colloids
Physncal Physical Science- Experiment-
Seiances Complex Fluids Temperature-8 (ACE- NaS&Reseve
Research and i
- T8 (Weitz))
Applications
SpaF?: I:ii(’:ea?nd Advanced
o Physical Science- Combustion
Sciences i . X - NASA-Reserve
Combustion Science Microgravity
Research and :
L Experiment (ACME)
Applications
Space Life and
Physical Biology and Advanced Plant
Sciences Biotechnology-Plant Experiments-05 NASA-Reserve
Research and Biclogy (APEX-05)
Applications
Space Life and
Physical : . Burning and
Sciences ngﬁﬁzﬁcéi?::ce Suppression of Solids - NASA-Reserve
Research and If (BASS-II}
Applications
Space Life and
Physical Biology and Capillary Flow
Sciences Biotechnology-Cellular | Experiment - 2 (CFE- NASA-Reserve
Research and Biology 2) Vane Gap-1 (VG-1)

Applications




Preliminary Increment 51/52 Utilization

Space Life and
Physical

Physical Science-Fluid

Capillary Fiow

Sciences P Experiment - 2 (CFE- NASA-Reserve
Research and y 2) Vane Gap-2 (VG-2)
Applications

Space Life and

DEvice for the study
of Critical Liquids and

Physical Physical Science- Crystallization - Alice
Sciences Complex Fluids Like Insert- NASA-Reserve
Research and Refurbishment
Applications (DECLIC-ALI-R
(CNES))
DEvice for the study
Space Life and of Critical Liquids and
Physical . . Crystallization -
Sciences I'\Dnr:t(::_f;;ssz?;:; Directional NASA-Reserve
Research and Solidification Insert-
Applications Reflight (DECLIC-DSI-
R (CNES))
DEvice for the study
: of Critical Llquids and
SpaFc,: & L!fe ane Crystallization - High
hysical : : .
Sciences Physical SCIgnce-FIUId Temperature Insgrt- NASA-Reserve
Physics Reflight Supercritical '
Research and i
Apglications Water Mixture
(DECLIC-HTI-R
(SCWM) (CNES))
Space Life and Materials Science
Physical . , Laboratory Sample
Sciences II:/II;)’:::T;ISSS(,:(I:?;:;; Cartridge Assembly NASA-Reserve
Research and (MSL SCA-GEDS
Applications (German))
Space Life and Materials Science
Physical . 3 Laboratory Sample
Sciences EAZSIZL?JISSSC;?::; Cartridge Assembly NASA. Reserve
Research and (MSL SCA-ICESAGE
Applications (Volz)) -
Space Life and
Physical 2 : .
Sciences | © hys'cal':ﬁc"?”ce'ﬂ”'d WetLab-2 (WL-2) NASA-Reserve
ysics
Research and
Applications
Technology
DZ;C::S?E% Developr_nent a.nd . Telescit_ance Resource NASA-Reserve
Office Demonstration-Avionics Kit (TReK)

and Software




Preliminary Increment 51/52 Utilization

Technology
Technology Development and Ultrasonic
Demonstration Demonstration-Life Background Noise NASA-Reserve
Office Support Systems and Test (UBNT)
Habitation
Human Human Research- NASA
Research | Nervous and Vestibular Field Test y
Xcluded
Program Systems
Human . _
Resaarch Human Research-Bone | Intervertebral Disc NASA-
and Muscle Physioloigy Damage (IVD) Xcluded
Program
Human Human Research- NASA-
Research Integrated Physiology Repository
. Acluded
Program and Nutrition
Human Human Research- NASA.-
Research Integrated Physiology Telomeres
4 Xciuded
Program and Nutrition
National Lab
Office - CASIS .
(Center for the |Earth and Space Sciencef Alpha Magnetic el
: Spectrometer-02 National Lab-External
Advancement Astrophysics
p . (AMS-02)
of Science in
Space)
National Lab Deutsches Zentrum
Office - CASIS fur Luft- und
(Center for the [Earth and Space Science] Raumfahrt (DLR) :
Advancement | Earth Remote Sensing Earth Sensing NgtionaliLab-Exemal
of Science in Imaging Spectrometer

Space)

(DESIS)




Preliminary Increment 51/52 Utilization

National Lab

Office - CASIS .
(Center for the Multipurpose-ISS Multiple-Laer Sy§tem
for Earth Sensing
Advancement External Platform
. . (MUSES)
of Science in
Space)

National Lab International Space
Office - CASIS| Educational Activities Station Ham Radio
(Center for the and Outreach- Amateur Radio on the
Advancement Educational International Space

of Science in Demonstrations Station (ISS Ham

Space) Radio - ARISS)
Naticnhal Lab .
Office - CASIS| Educational Activities | , S21) Ride Earth
Knowledge Acquired
(Center for the and Outreach- .
: by Middle School
Advancement Educational .
: . . Students (Sally Ride
of Science in Demonstrations
EarthKAM)
Space)

Niational Lais SyncHhor;mEid :oesﬁlon

Office - CASIS | Educational Activities » EIAGS,
Reorient,
(Center for the and Outreach- .
. Experimental
Advancement Educational .
of Science in Competitions Seléllies-Zera-
Space) Robotics (SPHERES-

P Zero-Robotics)

National Lab
Office - CASIS Advanced Colloids
(Center for the Physical Science- Experiment-
Advancement Complex Fluids Temperature-6 (ACE-

of Science in T-6)

Space)

National Lab-External




Preliminary Increment 51/52 Utilization

National Lab
Office - CASIS
(Center for the | Physical Science-Fluid Capillary Driven
Advancement Physics Microfluidics
of Science in
Space)
National Lab
Office - CASIS Biclogy and
{anterforine Biotechnology-Celiular | Cardiac Stem Cells
Advancement Biolo
of Science in 9y
Space)
Malianal Lal CASIS National
Office - CASIS , -, .
(Center far the Educational Activities | Design Challenge 5-
I —— and Outreach-Student- | CASIS Education 4
P Developed Investigations (CASIS NDC 5
S (CASIS Edu 4))
pace)
National Lab
Office - CASIS Biology and : |
(Centerforthe|  Biotechnology- | Aol Protein Crystal
Growth 6 (CASIS
Advancement | Macromolecular Crystali PCG 6)
of Science in Growth
Space)
National Lab :
Office - CASIS Biology and .
(Center for the Biotechnology- Gisliritrotein Grystal
Growth 7 (CASIS
Advancement | Macromolecular Crystal PCG 7)
of Science in Growth

Space)




Preliminary Increment 51/52 Utilization

National Lab
Office - CASIS Biology and .
(Center for the Biotechnology- GARIS Protein Erystal]
Growth 8 (CASIS
Advancement | Macromolecular Crystal PCG 8)
of Science in Growth
Space)
National Lab
e 49| Biogyan
Biotechnology-Cellular | CellSqueeze Platform
Advancement Biolo
of Science in gy
Space)
National Lab
Office - CASIS
(Center for the | Physical Science-Fluid Electrolysis
Advancement Physics Measurement
of Science in
Space)
National Lab
Office - CASIS Biology and
(Center for the Biotechnology-Cellular Lung Cells
Advancement Biolo
of Science in gy
Space)
Naticnal Lab Teckirtis
Office - CASIS gy
Development and
(Center for the . . ‘
Demonstration- Maritime Awareness
Advancement .
. . Communication and
of Science in o
Navigation
Space)
National Lab
Office - CASIS . .
{Center for the Physical Science- Microgravity .
Advancement Materials Science Enhanced Electrical
: i Performance (MEEP)
of Science in

Space)




Preliminary Increment 51/52 Utilization

National Lab
Office - CASIS
(Center for the {Earth and Space Science:
Advancement Astrobiology

of Science in

Space)

Meteor

National Lab
Office - CASIS
(Center for the |Earth and Space Science:
Advancement | Earth Remote Sensing

NanoRacks External |
Platform, NancRacks
CubeSats Deployer,
Microsatellite (NREP,

of Science in )
Space) NRCSD, MicroSat)

National Lab
Office - CASIS
(Center for the
Advancement

of Science in

Space)

TBD NanoRacks Modules

National Lab
Office - CASIS
(Center for the Physical Science-
Advancement Materials Science

of Science in

Space)

Nemak Alloys

National Lab
Office - CASIS
(Center for the D Novopyxis (under NR
Advancement Modules)

of Science in

Space)

National Lab
Office - CASIS
(Center for the
Advancement

of Science in

Space)

Biology and
Biotechnology-Plant Petri Plants-2
Biology



http:Laij;.ft

Preliminary Increment 51/52 Utilization

National Lab
Office - CASIS Biology and ,
(Center for the sy gy i Rodent Research-5 |
Biotechnology-Animal '
Advancement x (RR-5)
. : Biology-Vertebrates
of Science in
Space)
National Lab
Office - CASIS Technology
(Center for the Development and SG100 Cloud
Advancement | Demonstration-Avionics | Computer (SCCP)
of Science in and Software
Space)
National Lab
Office - CASIS
(Center for the TBD Space Tango Payload
Advancement Cards
of Science in
Space)
National Lab
Office - CASIS .
(Center for the Elalogyand
Biotechnology-Cellular Synthetic Bone
Advancement ,
. . Biology
of Science in
Space)
National -ab Zirconium, Barium
Office - CASIS ' '
. . Lanthanum,
(Center for the Physical Science- :
. ) Aluminum, and
Advancement Materials Science

of Science in
Space)

Sodium Optical Fibers
{(Zblan Optical Fibers) |




Preliminary Increment 51/52 Utilization

National Lab
Office - CASIS
(Center for the
Advancement

of Science in

Space)

Physical Science-Fluid
Physics

BioChip Spacelab

National Lab
Office - CASIS
(Center for the
Advancement

of Science in

Space)

Multipurpose-Lab
Centrifuge

Multi-purpose Variable
g Platform (MVP)

Human
Research
Program

N/A

Crew time contribution

for Sarcolab-3 (Joint

MARES protocol)

L.

‘ab-Medjum

National LabMedilim






