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SUBJECT:  Lunar Trailblazer Mission 
 
MEMORANDUM FOR RECORD 
 
This is a Record of Environmental Consideration (REC) for the Lunar Trailblazer Small Innovative 
Missions for Planetary Exploration (SIMPLEx) Mission which would launch as a secondary payload on 
NASA’s Interstellar Mapping and Acceleration Probe (IMAP) Mission on a Falcon 9 Full Thrust launch 
system from Cape Canaveral Air Force Station (CCAFS) no earlier than October 2024.  This proposed 
action has been reviewed against the National Environmental Policy Act, the implementing regulations of 
the Council on Environmental Quality, and the implementing regulations of NASA.  Following my review 
of the proposed action described by the supporting documentation at JPL, the Lunar Trailblazer 
spacecraft meets the envelope payload criteria for the spacecraft as described in the NASA 2011 Final 
Environmental Assessment for Launch of NASA Routine Payloads on Expendable Launch 
Vehicles.  Because the Lunar Trailblazer mission is currently manifested as one of several component 
payloads on the IMAP launch, the NASA environmental review for the launch of the consolidated IMAP 
payload is the responsibility of the launching Center environmental management office, Goddard Space 
Flight Center (GSFC).  The Center NEPA Manager at GSFC has stated in writing that GSFC will include 
Lunar Trailblazer when preparing the IMAP Mission NASA Routine Payload Environmental Assessment 
Tier 2 NEPA document. 
 
My signature on this document constitutes a written record of this decision. 
 
 
 
 
Steve Slaten 
Environmental and Facilities Manager 
NASA Management Office 
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Pasadena, CA  91109 
 
 
Environmental Evaluation and Recommendation for a Record of Environmental Consideration for the 
Lunar Trailblazer Mission (LTB) 
 

1. Description and location of proposed action: 

Lunar Trailblazer (LTB) was selected by NASA’s Science Mission Directorate (SMD) Planetary 
Science Division (PSD) Small Innovative Missions for Planetary Exploration (SIMPLEx) Program 
as one of three Step 1 proposal finalist SmallSats missions in July 2019.  The project would 
report to PSD but be funded through the Exploration Science Strategy and Integration Office 
(ESSIO). 

LTB would be a Class D Principal Investigator (PI)-led small satellite (SmallSat) mission pursuing 
unanswered questions about water on the Moon. Using an infrared (IR) imaging spectrometer 
and multispectral thermal camera, LTB would:  a) directly detect and distinguish water ice, water 
(H2O), and hydroxide (OH) to test the water content of different lunar rocks and soils as a function 
of temperature; b) peer into permanently shadowed regions to quantify ice content; and, c) map 
the spatial and temporal variability of water across the sunlit surface.  

LTB would be one of four secondary payloads to launch as a rideshare with NASA’s Interstellar 
Mapping and Acceleration Probe (IMAP) Mission on a Falcon 9 launch vehicle from Cape 
Canaveral Air Force Station (CCAFS) no earlier than October 2024.  NASA has included an 
Evolved Expendable Launch Vehicle (EELV) Secondary Payload Adapter (ESPA) Grande ring on 
the launch services contract for the IMAP launch vehicle.  Also ride-sharing on the ESPA ring 
would be the National Oceanic and Atmospheric Administration's (NOAA’s) Space Weather 
Follow On-Lagrange 1 (SWFO-L1) mission, and two heliophysics missions which NASA has yet 
to select.  The ESPA Grande ring dispenser/services would be procured by NASA through the 
Kennedy Space Center (KSC) Launch Services Program (LSP). 

The LTB spacecraft would be a box-shaped bus roughly 122 x 64 x 69 centimeters (cm) (44 x 25 
x 27 inches), with two solar arrays which form two wings on opposite sides of the spacecraft.  
LTB would weigh up to 320 kilograms (kg) (640 pounds).  Communication would be through the 
Deep Space Network (DSN) using a version of the X-Band Iris transponder.   

LTB would have the goal of understanding the form, abundance, and distribution of water on the 
Moon and the lunar water cycle via four objectives: 
1. Determine the form, abundance, and distribution of water (H2O) and hydroxide (OH) across 

targeted areas in sunlit portions of the Moon, including variability by latitude, soil maturity, 
lithology. 

2. Test for and measure the possible temporal variations and mobility of H2O and OH. 
3. Determine the form and abundance of ice, bound H2O, and OH in permanently shadowed 

regions (PSRs) using terrain scattered light. 

4. Understand how localized gradients in albedo and surface temperature affect ice and 
OH/H2O concentration, including the potential identification of new, small cold traps. 

Lunar Trailblazer would also perform exploration zone reconnaissance for landed missions and 
mapping crust lithologic composition. 
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The Lunar Trailblazer spacecraft would be deployed from the ESPA Grande at the Earth-Moon 
LaGrangian-1 (L1) point and maneuver to its lunar polar orbit propelled by a hydrazine propellant 
system.  After Lunar Orbit Insertion, LTB would provide coverage at 3 times of day for select 
targets. 
LTB would carry two instruments to meet its science objectives: 
1) JPL’s High-resolution Volatiles Mineral Moon Mapper (HVM3) would be a short wavelength IR 

(SWIR) pushbroom (along-track) imaging spectrometer.  With four times better spectral 
resolution in the region of OH/H2O absorption bands, HVM3 would resolve outstanding 
questions about the form of hydrated species.  High spatial resolution and repeat coverage 
would enable detailed mapping as a function of local geology and time-of-day. 

2) The Lunar Thermal Mapper (LTM), a multichannel imaging thermal radiometer, provided by 
the University of Oxford, would have 11 bands to provide an independent measure of silicate 
mineralogy.  LTM temperatures would assist in validating HVM3 data calibration and 
identification of less than 100-meter (m) (328-foot) pixel scale cold traps.  Simultaneous 
temperature from HVM3 and LTM would allow thermal correction for abundance 
determination. 

Under subcontract to Caltech, Lockheed Martin Space (LMS) would perform spacecraft 
development and flight system integration and test (I&T), integrate the JPL HVM3 and Oxford 
University-provided LTM instruments, and perform all test and commissioning operations for the 
spacecraft.  LMS would place the spacecraft in storage in October 2022 and deliver it to the 
payload integrator approximately four months prior to launch.  Per the NASA-Caltech contract, all 
formal deliverables to NASA are to be delivered through the Principle Investigator (PI).  JPL 
would provide inputs to the PI for reporting to NASA, as well as documents such as the HVM3 
Calibration Plan and the Safety and Mission Assurance Requirements (SMAR).    

In addition to supplying the HVM3 instrument and required documentation, JPL would be 
responsible for Project Management, Project Systems Engineering, Safety and Mission 
Assurance, Mission Design/Navigation, and Deep Space Network (DSN) support.  The Lunar 
Trailblazer Project Manager at JPL would support the Principle Investigator (PI) from California 
Institute of Technology (Caltech).        

1.1. Milestones: 
a. Conduct a Preliminary Design Review (PDR), completed October 23, 2020. 
b. Key Decision Point-C, scheduled for November 2020. 
c. Start of Phase C, scheduled for December 2020. 
d. Project Critical Design Review (CDR), scheduled for July 2021. 
e. Deliver the HVM3 instrument to LMS for integration, scheduled for July 2022.  (JPL) 
f. Complete flight software and flight system assembly, scheduled for August 2022. (LMS) 
g. Complete functional and environmental testing, scheduled for October 2022. (LMS) 
h. Start of the storage period, scheduled for October 2022. (LMS) 
i. Complete Ground Science and Operations Software, scheduled for April 2024. (Caltech/LMS)  
j. Deliver the flight system with all required documentation for integration with launch deployer, 

scheduled for no earlier than July 2024. (LMS) 
k. Operations Readiness Review (ORR), scheduled for no earlier than September 2024. 
l. Support the IMAP launch, scheduled for no earlier than October 2024. 

1.2. Deliverables: 
a. Lunar Trailblazer Project Plan.  (JPL to Caltech) 
b. Monthly report/presentation to NASA SIMPLEx Program Office. 
c. Lunar Trailblazer HVM3 Calibration Plan. (JPL to Caltech) 
d. Lunar Trailblazer Safety and Mission Assurance Requirements. (JPL to Caltech) 
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2. Anticipated start date and duration of proposed action (estimated):  
Start Date: August 15, 2019 
Duration:  Through November 30, 2024 

3. Assessment 

The Lunar Trailblazer SmallSat appears to meet the envelope payload criteria for the spacecraft 
as described in the NASA 2011 Final Environmental Assessment for Launch of NASA Routine 
Payloads on Expendable Launch Vehicles (NASA NRP EA Checklist is attached).  Because the 
Lunar Trailblazer mission is currently manifested as one of several component payloads on 
NASA’s IMAP launch vehicle, the NASA environmental review for the launch of the consolidated 
payload is the responsibility of the launching Center environmental management office, Goddard 
Space Flight Center (GSFC).  The Center NEPA Manager at GSFC has stated in writing that 
GSFC will include Lunar Trailblazer when preparing the IMAP Mission NASA Routine Payload 
Environmental Assessment Tier 2 NEPA document.    

 
 
 
 
 
Signed:    
    

J. M. Phillips, Manager 
Launch Approval Engineering 
Office 
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