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Health Hazard Issue
 Natural gas (Methane) poses &

environment
e Colorless, odorles
Difficult to loce
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= Interstate Pipelines
= Intrastate Pipelines

[U.5. Matural Gas Pipeline Network Map)

Source: Energy Information Administration, Office of Oil & Gas, Natural Gas Division, Gas Transportation Information System

information from imagery



Health Hazard Issue

* Nearly all pipelines leak: old ac
welds, construction defects
third party ruptures, na
causes

e Governments
surveys” up



Challenge to Detect Leakages

* Most pipelines are 2 to 4 feet unde

e Minor leaks are difficult to loce
traditional methods:

— Visual Observation alono
secondary indicators |

— Walking the corric
 Inspection Fre
A small le




Challenge to Detect Leakac

Flame lonization Pass-through Optical
Spectroscopy Sensors
= Hand-held device = Truck mounted sensor
= Slow — 1 mph = Slow — 5 mph
= Need to come in contact = Need to come in contact
with the plume with the plume
= Difficult terrain and = Difficult terrain and
property issues property issues
= Industry standard = Easily damaged
equipment P,

srs

information from imagery



Lidar Detection Methodoloq!

e Possible to use remote sensinc
technologies: lidar + image

e Cover long distances It
» Detect, georeferer
Provide rapic




Differential Absorption Lidar (DI/

« Utilize two lasers at different waveler
« Calibrated to fit the same footpri

 Measure the difference be
signals to ‘map’ and dete
the gas leak

e Lidar pulses at
1 meter




ANGEL System

(Airborne Natural Gas Emission Lide

 Developed by ITT Industries Sg
Systems Division

e Dual Laser System, GPS
Georeferenced Colc
Pointing”, GIS W

 Final Produc




ANGEL Operations

ANGEL DIAL Sensorin Cessna 208 B

2005/01/31



Operational Characte

& Mnr3-Ins




ANG

Pipeline Data from Client
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ANGEL Operations

Pipeline Integrated with Flight Path and Imagery

Flight Path >




ANGEL Operations

DIAL Scan Overlaid on Pipeline

Flight Path >
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Scan Pattern



ANGEL Operations

“Blue Ribbon” Analytical Layer

Flight Path >

Potential
Leak



Emission ldentificatior

% Buried Transmission Line
Leaking from a 2-in. Crack

information from imagery




Emission ldentification Ir
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information from imagery




Summary
* DIAL technology provides accurate le
detection and quantification

e Captures color imagery leadin
grade orthophotography o

o Captures wide-angle
surrounding areas

e Operates ~10C
Safe methc




Additional Applicatic

 Inspection of NG Storage

e Detection of Other
lasers)

— Oll Spills




ISPRS WG VIII/2 Symposium or
"Advances in Geospatial Technologie




