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Oversee day to day operations

— Computer networks, phone services,
cybersecurity, user support

Emergency Communications Services

— Establish communications
infrastructure using cellular or satellite

Remote Surveillance

— Visual, aerial, aerostat, vessel
mounted, drones

CONUS, Puerto Rico, Virgin Islands, Alaska,
Hawaii

International support on a case-by-case
basis

— 2019 Husky Energy
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Overwatch TK-7 Sensor Aerostat Visual Observation Report App
= Multispectral, LWIR, and = HD & TIR technology = Apple device camera (iPhone, iPad)
NWIR = Geo-referencing + MSRC proprietary
app

0 Visual Observation Report
INCIDENT NAME: DATE
OBSERVER INFORMATION
Coverver Mame | Phone Number T Gmast

*Note: TIR — Thermal Infrared 3
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Vessel Mounted Sensors UAV / Drone
= X-band & FLIR* technology * 4Kand TIR technology
= 12 OSD systems — 1 per Responder Class Vessel * 11 drones
= 5 containerized X-band, FLIR, Qil Spill Detection " 1tethering system
systems for skimming barges = 10 Part 107 certified drone pilots
= 7/ portable FLIR systems for PSV-VOO Packages = Multiple Drone of Opportunity (DOQO)

contractors as well

4 4

*Note: TIR — Thermal Infrared / FLIR - Forward Looking Infrared 4
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ONBOARD IMAGE PROCESSING

*Real time view of imagery on map in all bands
*Quick mosaic of many to one image for data reduction
«Automatic detection of objects or changes of interest

[/

MULTIBAND AUTOMATIC IMAGE CAPTURE

*12-megapixel color, Long Wave and Near
Wave IR sensors

*Step-stare roll-pitch automated stabilizing
gimbal
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OVERWATCH TK-7 SENSOR

REAL TIME MULTI-SPECTRAL IMAGERY
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In-flight, the operator can choose which spectral band to observe the imagery
and can toggle back and forth with the different spectral bands.

The operator also determines number of camera frames for swath width.
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e Started to vet the TK-7
sensor back in Feb 2020

b latform Holly S
« Completed an extensive Santa Barbara, CA
evaluation of the TK-7 . o

sensor in December of
2020

 Satellite

« Drone

* Insitu

measurements

Actionable
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Field Tests - natural oil seeps off the coast of Santa
Barbara, CA

33"1TON
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* Initial findings

+ Sensor can detect actionable oll
( >100 microns)

« Sensor seems to work better for higher
temperature detection than low temperature
detection

» There is implicit variability and noise with
sensor data particularly with mosaicking
artifacts

« imperative to work with calibrated
temperatures, otherwise different altitudes and
flight directions will complicate the processing
of the data.
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 Recommendations

« Perform a calibration expemmentﬂ ’
with specific thicknesses

» Use a calibrated sensor for
benchmark on another field
experiment

» Test sensor under different oils
(lighter alkanes)
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Qil Detection
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Qil Detection
I Actionabie Oil
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Evaluate the TK-7 sensor using
* low/medium/high viscosity oils
« known oil quantities

e  QOil emulsifications



Range of Thicknesses
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Optimal range for detection of oil thickness in the TK7 sensor is from 50um to 750um

Saturation of the thermal signal will start just below 1000um of oil thickness
Minimal apparent temperature for sensor to perform is 30°C

There is not significant thermal change between light and medium viscosity oils, mechanical
properties affect more its aggregation, but thermal shows no difference. High viscosity oil has -2C
offset from medium and low.

More research is needed to differentiate between oil types.
— (difficulty to create layers of emulsions with known thicknesses)
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Oil Detection

Classification

Actionable
Il Actionable Emulsification
Il Actionable Thick Emulsification
Visual MSRC 0294-0305.tiff
RGB

Sources :‘u SCEECONNGEENNG tional Geographic, Garmin, HERE, Geonames.org, and
other conthbutoY:
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