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Consideration (REC) for the SPHEREx Mission  

 

 

RECORD OF ENVIRONMENTAL CONSIDERATION 

 

1.0 Introduction 

 

The National Environmental Policy Act of 1969 as amended (42 U.S.C. 4321, et seq.), 

requires Federal agencies to consider potential environmental impacts during program and 

project decision-making. NASA must comply with the Council on Environmental Quality 

(CEO) regulations for implementing the Procedural Provisions of NEPA [40 CFR Parts 1500-

1508], NASA's NEPA regulations [14 CFR, Part 1216, Subpart 1216.3], as well as NASA's 

NEPA policy [NPR 8580.1]. NASA has also prepared an Environmental Assessment (EA) 

(Ref: Environmental Assessment (Final) for Launch of NASA Routine Payloads, November 

2011) to assess the environmental impacts of missions launched with spacecraft that are 

considered routine payloads from existing launch facilities. 

 

Spacecraft defined as routine payloads utilize materials, quantities of materials, launch 

vehicles, launch sites, and operational characteristics that are consistent with normal 

spacecraft preparation and flight activities at Cape Canaveral Air Force Station (CCAFS), 

Kennedy Space Center (KSC), Vandenberg Air Force Base (VASB), among other sites. The 

environmental impacts of launching routine payloads from these sites falls within the range of 

routine, ongoing, and previously documented impacts that have been determined not to be 

significant. 

 

NASA program and projects are responsible for complying with NEPA. Program authority is 

delegated from the Associate Administrator of the Science Mission Directorate (AA/SMD) 

through the SMD Astrophysics Division (APD) Director to the Explorers Program Manager 

within the Flight Projects Directorate at Goddard Space Flight Center (GSFC) to the NASA 

Management Office at JPL. The SPHEREx payload would be developed in a partnership 



 

 

 
between the Caltech and JPL. Caltech would provide the payload optical instrument and 

electronics.  JPL would manage the SPHEREx Project, including the contract with Ball 

Aerospace for the spacecraft, lead flight system test, and support launch operations. The 

Korea Astronomy and Space Science Institute (KASI) would provide a cryogenic ground test 

thermal vacuum chamber to Caltech. Caltech’s Infrared Processing and Analysis Center 

(IPAC) would implement the science data pipeline. Public data products and analysis tools 

would be released through IPAC’s InfraRed Science Archive (IRSA) with NASA support.   

 

The attached supporting documents were reviewed by the Program Executive at NASA 

Headquarters, HQ OGC, HQ EMD NEPA Manager, and approved by the NMO Center NEPA 

Manager.The checklists, along with criteria defined in NASA's Routine Payload EA, were 

then used to evaluate whether the subject SPHEREx mission qualifies for designation as a 

NASA Routine Payload. 

 

This REC serves to document NASA review and determination under NEPA for the 

SPHEREx mission. 

 

2.0 Mission Description 

 

SPHEREx would be the first all-sky near-infrared (NIR) spectral survey for inflationary 

cosmology, history of galaxy formation and galactic ices, creating a legacy archive of spectra 

(0.75 < lambda (λ) < 5.0 micron (µm) with λ/Δλ = 35–130). The SPHEREx spacecraft would 

launch no earlier than the second quarter Fiscal Year 2024, from Kennedy Space Center 

(KSC), Cape Canaveral Air Force Station (CCAFS) in Florida (FL), or Vandenberg Air Force 

Base, California, aboard an Atlas V or Falcon 9 launch vehicle into a sun-synchronous Earth 

orbit.   

 

The science instrument would maximize spectral throughput using six space-demonstrated 

linear-variable filter spectrometers with Hawaii-2RG arrays, and a wide-field 20-centimeter 

(cm) (8 inch) effective-aperture telescope. SPHEREx would observe from low Earth orbit, 

passively cooling the detectors and the all-aluminum telescope. The instrument would have no 

moving parts except for one-time deployments of the photon shields and dust cover. 

SPHEREx would produce four all-sky surveys in its two-year mission life, using a single, 

automated observing mode with successive spacecraft slews and pointed exposures. 

Additional information on the spacecraft and planned mission is available at 

https://www.jpl.nasa.gov/missions/spherex/. 

 

3.0 Compliance Documentation and Conclusion 

 

The SPHEREx mission has been reviewed in accordance with the NASA Routine Payload 

(NRP) criteria established in the "Environmental Assessment for Launch of NASA Routine 

Payloads on Expendable Launch Vehicles," (NRP EA) dated November 2011 and Finding of 

No Significant Impact (FONS!) dated November 22, 2011. The SPHEREx mission will not 

carry any pathogenic organisms or radioisotopes, a Class 3b or 4 laser, exceed any of the NRP 

EA Envelope Payload Characteristics (EPCs), or return samples to Earth or its vicinity. 

 

The completed JPL facility checklist confirms that design and construction of the spacecraft is 

not expected to require any facility construction activity and will be covered by existing 

https://www.jpl.nasa.gov/missions/spherex/


 

 

 
environmental permits and environmental management system plans and commitments. The 

SPHEREx mission launch vehicle will be either an Atlas V or Falcon, and launch site either 

KSC, CCAFS, or VAFB. These candidate launch vehicle/launch site combinations fall within 

the scope of the EA. 

 

Based upon the analyses, NASA has determined that the SPHEREx mission fits within the 

EPCs described by the 2011 NRP EA Checklist and therefore, qualifies as a Routine Payload. 

Any impacts from the mission are anticipated to be minor and transient. 

 

The program is responsible for reviewing any significant changes in the scope of the payload 

or activities conducted as part of SPHEREx to ensure the project continues to fall within the 

NASA Routine Payload criteria. If an aspect of the mission falls outside the scope of this 

REC, additional environmental review and/or documentation will be completed. 

 

 

 

Steven Slaten 

 

3 Enclosures: 

1. Environmental Evaluation and Request for Categorization of the SPHEREx Mission as a 

NASA Routine Payload 

2. NASA Routine Payload Environmental Assessment Checklist 

3. JPL Facility Environmental Evaluation Checklist - SPHEREx 

 

Approval:  
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NMO-JPL Center NEPA Manager 
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May 20, 2020 

Environmental Evaluation and Request for Categorization of the Spectro-
Photometer for the History of the Universe, Epoch of Reionization, and Ices 
Explorer (SPHEREx) Mission as a NASA Routine Payload 

The proposed SPHEREx mission has been reviewed in accordance with the Routine 
Payload criteria established by the “Final Environmental Assessment for Launch of 
NASA Routine Payloads on Expendable Launch Vehicles,” and Finding of No 
Significant Impact (FONSI) dated November 2011 (2011 NRP EA).  This review 
indicates that the SPHEREx spacecraft fits within the envelope payload characteristics 
described by the 2011 NRP EA checklist.  Therefore, it is requested that NASA 
designate the SPHEREx mission as a NASA Routine Payload.  Supporting 
documentation and NASA Routine Payload Checklist are attached for your review.   

Signed: Signed: 

J. Mark Phillips, Manager 
Launch Approval Engineering 
Office 

Date Allen Farrington, Manager 
SPHEREx Project 

Date 

E-SIGNED by Mark Phillips
on 2020-05-21 16:53:52 GMT 

E-SIGNED by Allen Farrington
on 2020-05-21 17:16:08 GMT 
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Description of Proposed Mission: 

SPHEREx would be the first all-sky near-infrared (NIR) spectral survey for inflationary cosmology, history 
of galaxy formation and galactic ices, creating a legacy archive of spectra (0.75 < lambda (λ) < 5.0 micron 
(µm) with λ/Δλ = 35–130).  The SPHEREx spacecraft would launch no earlier than the second quarter 
Fiscal Year 2024, from Kennedy Space Center (KSC), Cape Canaveral Air Force Station (CCAFS) in 
Florida (FL), or Vandenberg Air Force Base, California, aboard an Atlas V or Falcon 9 launch vehicle 
(EELV) into a sun-synchronous Earth orbit.   

Program authority is delegated from the Associate Administrator of the Science Mission Directorate 
(AA/SMD) through the SMD Astrophysics Division (APD) Director to the Explorers Program Manager 
within the Flight Projects Directorate at Goddard Space Flight Center (GSFC) to the California Institute of 
Technology/Jet Propulsion Laboratory (Caltech/JPL).  The SPHEREx payload would be developed in a 
partnership between the Caltech and JPL.  Caltech would provide the payload optical instrument and 
electronics.  JPL would manage the SPHEREx Project, including the contract with Ball Aerospace for the 
spacecraft, lead flight system test, and support launch operations.  The Korea Astronomy and Space 
Science Institute (KASI) would provide a cryogenic ground test thermal vacuum chamber to Caltech.  
Caltech’s Infrared Processing and Analysis Center (IPAC) would implement the science data pipeline.  
Public data products and analysis tools would be released through IPAC’s InfraRed Science Archive 
(IRSA) with NASA support. 

Statement of Purpose and Need: 

NASA published a new Strategic Plan in 2018, which includes four strategic themes:  Discover, explore, 
develop, and enable.  These themes correspond to NASA’s missions of scientific discovery of the Earth, 
of other worlds, and of the cosmos as a whole; missions of exploration in our solar system with humans 
and robotic probes that expand the frontiers of human experience; and missions of development that 
advance new technologies in aeronautics and space systems that allow American industry to create and 
expand a nascent space marketplace to serve the needs of space exploration, both here on Earth and in 
near-Earth environments. In addition, the Agency has a number of activities in support areas that enable 
our missions.  

NASA’s Strategic Goal 1 is to expand human knowledge though new scientific discoveries.  Under 
Strategic Objective 1.1:  Understand the Sun, Earth, Solar System, and Universe, NASA would conduct 
scientific studies of the Earth and Sun from space, return data and samples from other bodies in the solar 
system, peer out into the vast reaches of the universe, and play a catalyzing role in lunar robotic 
exploration by supporting innovative approaches to advancing science.  These efforts are guided by 
National priorities and recommendations from the National Academies’ decadal surveys and implemented 
through a balanced portfolio of programs.  Missions for NASA’s Discovery program lie outside the bounds 
of a decadal strategic plan, so the most recent decadal study report, Visions and Voyages for Planetary 
Science in the Decade 2013-2022, makes no recommendations on specific Discovery flight missions.  
However, the committee emphasized that the Discovery program has made important and fundamental 
contributions to planetary exploration and can continue to do so in the coming decade.   

NASA's Science Mission Directorate (SMD) conducts scientific exploration enabled by the use of space 
observatories and space probes that view the Earth from space, observe and visit other bodies in the 
solar system, and peer out into our Galaxy and beyond.  The Space Science program portfolio comprises 
the following areas: flight mission development, research, applications development, and technology 
development. These areas are responsible for conducting and sponsoring research, collecting and 
disseminating new observations, developing new technologies and predictive capabilities, and 
demonstrating innovative and practical uses of the program’s data and results for societal benefit.  In 
addition, NASA develops partnerships with other national and international organizations to enhance 
economic security and environmental stewardship to benefit society. 

The science goals of the SMD Astrophysics Division are to understand the universe and our place in it, 
investigate the very moment of creation of the universe to learn the full history of stars and galaxies, 
discover how planetary systems form and how environments hospitable for life develop, and to search for 
the signature of life on other worlds. 
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The SPHEREx mission would address all of the science goals in NASA’s APD:  probe the origin and 
destiny of our Universe; explore whether planets around other stars could harbor life; and explore the 
origin and evolution of galaxies.  The single instrument would be designed to maximize spectral 
throughput and efficiency, and would be extremely simple.  Spectra would be produced by sequentially 
scanning 4 space-demonstrated linear-variable filters over the sky.  The detectors and telescope would 
be passively cooled using the thermal methods demonstrated by Planck, Spitzer and Wide-field Infrared 
Survey Explorer (WISE).  The instrument would have no moving parts except for one-time deployments of 
the thermal shields and aperture cover.  The SPHEREx mission would: 

• Probe the origin of the Universe by improving constraints on inflationary non-Gaussianity through
a large-volume galaxy redshift survey.

• Investigate the origin of water and biogenic molecules from interstellar ices in the early phases of
planetary system formation.

• Chart the origin and history of galaxy formation, from light produced by the first galaxies that
ended the cosmic dark ages to the present day.

• Provide a rich public spectral archive for diverse investigations ranging from X-ray astronomy to
exoplanet characterization.

The following science objectives would support the above goals: 

1. Test models of inflation by mapping the 3-dimensional (3D) distribution of galaxies to measure or
constrain the amplitude of primordial non-Gaussian.

2. Investigate the connection between ice in interstellar clouds and planet-forming disks by
measuring the composition and abundance of ices in an unbiased and diverse sample of Galactic
clouds and disks.

3. Measure large-scale infrared extragalactic background light anisotropy, and constrain the history
of its light production.

4. Provide an all-sky infrared spectral survey for diverse applications across astronomy.

The science instrument would maximize spectral throughput using six space-demonstrated linear-variable 
filter spectrometers with Hawaii-2RG arrays, and a wide-field 20-centimeter (cm) (8 inch) effective-
aperture telescope.  SPHEREx would observe from low Earth orbit, passively cooling the detectors and 
the all-aluminum telescope.  The instrument would have no moving parts except for one-time 
deployments of the photon shields and dust cover.  SPHEREx would produce four all-sky surveys in its 2-
year mission life, using a single, automated observing mode with successive spacecraft slews and 
pointed exposures. 

JPL Facility Requirements: 

The SPHEREx Project has coordinated with the JPL Environmental Affairs Program Office (EAPO) to 
ensure Project activities at JPL are within the limits and requirements described by JPL facility permits 
and environmental documentation.  SPHEREx is currently in the Formulation Phase (Phase B).  A 
Systems Safety Engineer has been assigned to SPHEREx and would be responsible for performing 
required system safety surveys.  Changes to Project facility needs or requirements would be coordinated 
with the EAPO to ensure compliance with all pertinent permits and environmental documentation.  The 
proposed task, conducted according to the JPL standard safety processes and procedures in place, 
would not pose a substantial threat to worker health and safety.   
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SPHEREx Mission NRP Categorization Request, Preliminary Version 2 
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