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Problem No air quality (AQ) monitors exist in the offshore areas of the Gulf of America 
(GOA) Region to aid BOEM in the management of AQ impacts as required 
under the Outer Continental Shelf Lands Act (OCSLA) and/or the National 
Environmental Policy Act (NEPA).

Intervention NASA will provide measured pollutant data using the GCAS and AVIRIS-3 
instruments via flight campaigns in the GOA to obtain CH4, CO2, and NO2 data, 
plus provide a general analysis of the data (which facilities and sources are the 
highest emitters based on the measurement data and comparison to satellite 
data and emissions inventory).

Comparison All measurement data can be compared with satellite and BOEM’s emissions 
inventory data.

Outcome Datasets with analysis showing the top facility and source emitters and 
comparisons to the satellite and emissions inventory.

Context Gulf of America

BOEM Information Need(s): The main need is measured pollutant data in the GOA. The Airborne 3rd 
generation Visible/Infrared Imaging Spectrometer (AVIRIS-3) instrument deployed on aircraft will 
provide BOEM measured CH4 and CO2 data for the GOA, which can increase BOEM’s knowledge to 
improve BOEM’s bottom-up emissions inventory. The GEOstationary Coastal and Air Pollution Events 
(GEO-CAPE) Airborne Simulator (GCAS) measurements deployed on aircraft will provide BOEM 
measured column NO2 (CO2 and NO2 are co-emitted pollutants) data for the GOA, which can be used to 
evaluate the utility of the Tropospheric Emissions: Monitoring of Pollution (TEMPO) satellite instrument 
(launched in April 2023) for continued measured emissions assessments and improvement of the 
emissions inventory.  

Background: BOEM has no AQ monitors over the waters in the GOA Region, making it difficult to 
measure and track pollutants, which may impact the air quality of states. Two of BOEM’s responsibilities 
under the Outer Continental Shelf Lands Act (OCSLA 1334(a)(8)) are to ensure authorized activities do 
not significantly impact the state’s air quality compliance with the National Ambient Air Quality 
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Standards (NAAQS) and to draft National Environmental Policy Act (NEPA) documents assessing impacts 
from authorized activities. Using NASA’s 2021 TRacking Aerosol Convection ExpeRiment – Air Quality 
(TRACER-AQ) field measurements and the TEMPO (Tropospheric Emissions: Monitoring of Pollution) 
satellite mission’s hourly, high resolution pollutant data offshore will allow BOEM to better manage air 
quality from energy resources, including oil and gas and sand/gravel projects. In addition, this Satellite 
Coastal Oceanic and Atmospheric Pollution Experiment- Part 2 (SCOAPE-II) campaign includes two NASA 
IAAs: NT-22-02 focuses on satellite data analysis along with the vessel measurement and NT-23-02 is the 
aircraft measurement tasks (this profile).

BOEM has emissions estimates in our emissions inventories (Gulfwide Offshore Activity Data System and 
OCS AQS). However, these monthly emissions estimates are not based on measurement data but on 
emissions factors and operational activity data. Having measured data, along with the emissions 
inventory estimates, will allow BOEM to make improvements to the emissions inventories.

The AVIRIS-3 instrument, using advanced remote sensing technology, deployed on aircraft will measure 
CH4 and CO2 data. Infrared imaging spectroscopy offers the ability to pinpoint, quantify and track high-
emission CH4 and CO2 point sources at the scale of individual facilities.

The NASA TEMPO satellite instrument takes hourly measurements of atmospheric gases — including 
ozone, nitrogen dioxide and formaldehyde as well as aerosols — across North America and provide air 
quality products that will be made publicly available and help improve air quality forecasting. It was 
successfully launched in April 2023. There are several campaigns to validate the satellite data onshore, 
but no scheduled offshore studies. NASA will conduct airflights in the GOA with their Johnson Space 
Center Gulfstream-V (GV) aircraft to measure column NO2 with the GCAS. This opportunity would 
leverage prior airborne payload of NASA’s Synergistic TEMPO Air Quality Science missions. This data can 
be utilized to validate the TEMPO satellite data, improve BOEM’s emissions inventories, and evaluate 
methods for using TEMPO data to monitor offshore emissions beyond the timeline of this study.

In addition, all measurement campaigns should be coordinated temporally with the BOEM study’s NASA 
SCOAPE II cruise (summer 2024), after the TEMPO satellite launch so that BOEM will have a valuable 
emission (CH4, column NO2, etc.) dataset of both aircraft and vessel measurement data and satellite 
data. Additionally, temporally-coordinated aircraft measurements of CO2 and NO2 can be used to 
estimate emissions factors from facilities, enabling estimates of CO2 emissions from TEMPO NO2 data, as 
NO2 is measured from satellite far more frequently and at better spatial resolution than CO2. These 
datasets will be used for potential proposed rulemaking.

Objectives:

• Collect measured CH4 and CO2 data in the GOA to identify top facility and source emitters. These 
sources may fall under BOEM, BSEE, EPA/USCG, or Department of Transportation regulatory 
authority.

• Collect measured column NO2 data in the GOA to improve the emissions inventory data and 
validate TEMPO satellite data.

Methods:

1. Conduct flight campaigns in the GOA in coordination with the NASA’s SCOAPE II cruise, satellite 
data and BOEM’s voluntary efforts with operators (if possible) with the Johnson Space Center 



Gulfstream-V (GV) aircraft to measure CH4 and CO2 with AVIRIS-3, and column NO2 with the 
GCAS.

2. Conduct basic analysis of the AVIRIS-3 data identifying top facility and source emitters.

3. Conduct analysis of the column NO2 data comparing with the TEMPO satellite and identifying 
top facility and source emitters and suggestions for improvement of the emissions inventory.

Specific Research Question(s):

1. Based on the AVIRIS-3 data, what are the top facility and source emitters for CH4 and CO2?

2. Do the top facility and source emitters from the measured CH4 and CO2 data match the 
emissions inventory top facility and source emitters?

3. Are there commonalities among the emitters, such as age or production volume?

4. How does the offshore column NO2 data compare with the newly launched TEMPO satellite 
data?

5. Do CO2 and NO2, which are co-emitted by combustion processes, compare well enough for 
satellite NO2 data to expand emissions studies beyond airborne measurements?

Current Status: The SCOAPE-II campaign was conducted June 2–12, 2024 in the GOA. The campaign 
included the taking of aircraft CH4 and CO2 measurements using the AVIRIS-3 instrument. In addition, 
NASA conducted 2024 flight campaigns with their GCAS instrument measuring NO2.  This study is part of 
a larger effort including an interagency agreement with NASA “Offshore Air Quality (AQ) from NASA’s 
Satellites and Related Experiments” (NT-22-02) which is the vessel part of the SCOAPE-II measurements. 
GCAS data have been archived on NASA’s website.

Publications Completed: None

Affiliated WWW Sites:

https://avirisng.jpl.nasa.gov/ 

https://tempo.si.edu/ 

SCOAPE and SCOAPE-II Mission Page: https://www-air.larc.nasa.gov/missions/scoape/index.html 
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