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Executive Summary
The U.S. Customs and Border Protection (CBP), a part of the Department of Homeland Security,
operates and maintains a fleet of MQ-9 Predator B unmanned aircraft systems (UAS) in support of
law enforcement and homeland security missions along the United States borders. Several years ago,
in what the U.S. Geological Survey (USGS) refers to as a ‘good government’ effort, the CBP began
allowing other civilian Federal agencies to submit Predator B tasking requests for remote sensing data
collection over areas along our borders that are routinely patrolled by the CBP Predator B fleet. As
communicated during a pre-2011 meeting between Department of Interior (DOI) agency
mapping/remote sensing personnel, and CBP in Building 810 on the Denver Federal Center, the
primary considerations for Predator B tasking requests were; 1) the remote sensing data requests fit
within the requesting agencies mission, 2) project areas should be within approximately 100-miles of
the U.S. border, 3) DOI tasking requests do not interfere with CBP mission priorities, and 4) CBP had
the final say on all tasking requests. During 2011 the USGS and Army Corps of Engineers
successfully tasked Predator B data collections related to the Mississippi River flooding events, and
the Bureau of Land Management (BLM) and US Forest Service (USFS) successfully acquired
Predator B data for the 2011 Monument wildfire event in Arizona. In 2014, the Bureau of
Reclamation (Reclamation) submitted two project areas of interest for Predator B data collection, data
for both areas were to be obtained using the full suite of Predator B sensors. The tasking request was
to be a test of; a) the effectiveness of the overall tasking procedure, and b) to better understand and
evaluate the utility of the sensor data collected by the Predator B for possible Reclamation
applications.
The CBP Predator B is typically equipped with a remote sensor package optimized for surveillance,
monitoring, tracking, and targeting operations. Primary sensors utilized on the Predator B are full
motion video oriented electro-optical (EO), thermal infrared (IR), and synthetic aperture radar (SAR).
DOI agencies were to submit CBP Predator B tasking requests thorough the USGS National
Unmanned Systems Project Office in Washington, DC. In spring 2014 Reclamation submitted a
Predator B tasking request for two project areas; 1) the Yuma, AZ to Calexico, CA area, for 8 sites
along the All-American canal. Canals, infrastructure, and irrigated lands were to be imaged within
and adjacent to the 8 sites, and 2) the area around Grand Coulee Dam; the Dam itself, associated
electrical and mechanical infrastructure, and switchyards were to be imaged. Both daytime and
nighttime data acquisition missions were requested for each project area, using the full suite of
available Predator B sensors, data acquisition were requested for anytime during May or June 2014.
The results of the Reclamation Predator B tasking requests were disappointing. The Yuma, AZ to
Calexico, CA area request for 8 sites was denied by CBP, the reason given was that the ‘airspace was
too busy’ during every day/night of May and June 2014. CBP offered no alternative timeframe for
data acquisition; it was assumed that Predator B data collections along this section of the US-Mexico
border were for CBP mission priorities only. Reclamation’s request for Predator B data collection
over the Grand Coulee Dam area was also denied; the reason given was that our tasking did not fit
into their NASOC-GF UAS schedule. However, for the Grand Coulee Dam area request, CBP did
offer the use of their Spokane Air Branch helicopter; it could be equipped with EO and FLIR
(forward looking infrared) sensors for remote sensing data acquisition. The CBP alternative offer of
the helicopter sensor platform was respectfully declined, because the purpose of this research scoping
project was to investigate the potential use of the CBP Predator B sensors to collect remote sensing
data during their routine daily overflights of the US/Canada and US/Mexico borders. Without any
current sensor package Predator B collected data to review and analyze for Reclamation areas of
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interest, it was not possible to adequately assess the utility of Predator B sensor collected data for
Reclamation use. Questions remain unanswered; including those related to the timeliness of Predator
B data collection and deliver y, quality and resolution of the live video imagery vs. delivered imagery
resolutions, data formats available, band wavelengths, software and hardware needed for imagery
data exploitation, and our assessing the overall quality and usefulness of the various sensor types of
data for Reclamation projects.
Reclamation requests for remote sensing data acquisition using the Predator B platform sensors,
during routine daily overflights of the US/Canada and US/Mexico borders, appeared to not align with
CBP mission priorities, at least during the spring-summer of 2014. It should be noted that during
2014, the Bureau of Indian Affairs (BIA) also submitted Predator B data collection requests for
several dams, irrigated la nd areas, and a forested area for the Blackfeet Indian Reservation in
northwest Montana (see BIA maps in Appendix), and their tasking requests were also denied by CBP
(reasoning not disclosed). For reasons unknown, in 2014 there appeared to be a change in CBP
policy from the previous successful 2011 DOI Predator B tasking requests.
While not successful in acquiring remote sensing data using the CBP Predator B in 2014,
Reclamation was able to gain some insight into CBP operations and procedures for tasking requests.
This experience did help us determine that the CBP Predator B was not a suitable platform for the
acquisition of remote sensing data during their daily overflight missions, and followed by the
effective dissemination of that data to Reclamation for our use. If Reclamation experiences an
emergency in the future; such as a natural disaster, criminal-terrorist incident, or infrastructure
breakdown at one of our facilities, perhaps a request for Predator B overflights to collect remote
sensing data would be approved.
In addition, the acquisition, operation, and maintenance of a large UAS such as the Predator B would
be cost prohibitive for an agency like Reclamation, and likely even DOI. These types of UAS cost
millions of dollars to acquire, and their annual operations and maintenance costs are significant.
These large UAS were developed for surveillance, reconnaissance, monitoring, tracking, and
targeting operations, which they excel at. However, their emphasis on full motion video sensors
hampers their usefulness to Reclamation and other DOI agencies for the majority of the large scale
mapping applications these agencies undertake. While the full motion video sensors could be useful
for certain DOI law enforcement operations, animal counts, and wildfire events; full motion video
imagery is not very compatible with the photogrammetric mapping, CAD, imagery
interpretation/analysis, and GIS based workflows established at Reclamation and other DOI agencies.
It is recommended that for the foreseeable future, and depending on final Federal Aviation
Administration (FAA) rules and Agency guidelines for use of small UAS (sUAS); that use of sUAS
will potentially offer the most timely and cost effective sensor platforms for acquiring remote sensing
data over small Reclamation project areas. With increasing competition, sUAS costs continue to
become more reasonable, a sUAS system suitable for large-scale photogrammetric mapping
applications can likely be acquired for $25,000 or less. With the continued advancement, accuracy,
and miniaturization of associated components and sensors; such as global positioning systems/inertial
measurement unit (GPS/IMU), thermal IR, multi/hyperspectral, and LiDAR, fixed wing and rotary
type sUAS will become even better and more effective for many remote sensing applications.
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Figure 1: CBP Predator B-Maritime Variant Fact Sheet.
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Figure 2: CBP Predator B- Fact Sheet.
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Figure 3: Reclamation All-American canal Predator B tasking request (orthoimage).
The red polygons are the eight individual site requests for data collection.

Figure 3a: Reclamation All-American canal Predator B tasking request (topo map).
The red polygons are the eight individual site requests for data collection.
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Figure 4: Reclamation Grand Coulee Dam Predator B tasking request (orthoimage).
The area within the red polygon is where data was requested.

Figure 4a: Reclamation Grand Coulee Dam Predator B tasking request (topo map).
The area within the red polygon is where data was requested.
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Figure 5: Overall BIA Predator B tasking request map 1, northwest Montana.

Figure 6: BIA Predator B tasking request map 2; northwest Montana.
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Figure 7: BIA Predator B tasking request map 3; northwest Montana.

Figure 8: BIA Predator B tasking request map 4; northwest Montana.
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Figure 9: BIA Predator B tasking request map 5; northwest Montana.
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Figure 10: Page 1 of brochure for SAR system carried by the CBP Predator B. General
Atomics is the manufacturer of the Predator B.
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Figure 10a: Page 2 of brochure for SAR system carried by the CBP Predator B. General
Atomics is the manufacturer of the Predator B.
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Figure 11: MTS-B multi-spectral targeting system (Raytheon), similar to those used on CBP
Predator B.
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Figure 11a: Close in view of the Predator B MTS-B targeting system (Raytheon), red areas are
where specific components-sensors are located.
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Figure 12: Section 333 information from the FAA website regarding release of sUAS rule for
public comment by the end of 2014.
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Figure 13: Professional Surveyor magazine article, May 2014, regarding possible sUAS
applications and preparation to operate them.
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Figure 14: Engineering News-Record sUAS article, September 2014, possible Reclamation
applications for Dam inspections.
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Figure 15: Professional Surveyor magazine, May 2014 sUAS article, possible Reclamation large
scale mapping applications.
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Figure 16: Page 1 of the General Atomics brochure for Predator B-Military version.
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Figure 16a: Page 2 of the General Atomics brochure for Predator B-Military version.
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