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Natural Gas Pipeline System After 
Hurricane Sandy



33

Timeline for Spatial Sensing Technology 
Deployment During Hurricane Sandy

Hurricane Sandy

USGS EARL-B 
LiDAR Fly Through 

Historical LiDAR & 
Imagery Data Sets

USGS EARL-B 
LiDAR Fly Through 

NOAA Airborne 
Imagery

Rutgers mobile 
LiDAR Scanning

10/30/2012 12/01/2012

Images from Assessment teams 
& Volunteered Geospatial Information

USGS LiDAR Fly Through
(11/19/2014) 
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Rutgers Integrated Mobile LiDAR System
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Rutgers Post-Hurricane Sandy Study
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Debris Field and Flow at Ortley Beach



77

Building Displacement
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Integrated Post-Sandy Infrastructure 
Analysis
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Affected
Minor
Major
Destroyed

Aboveground Buildings Movement [FEMA 
DATA]

841

21,981

137,369
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Vertical Displacement

Horizontal Displacement

Natural Forces Threats – Belowground 
Pipes
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PE-Pipe  Deformation 
Due to Vertical Soil 
Movement

Natural Forces Threats – Belowground 
Pipes
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2 – 4 inch PE Pipe
Loose Sand – Settlement Length 60 -120 ft

PE-Pipe Deformation Due to Vertical Soil Movement

Natural Forces Threats – Belowground 
Pipes
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Water Intrusion and Uplift Due to Flooding

a) In CI pipes: 
Water intrusion when:
γw . Hw >  Pipe pressure

b) In all pipes: 
Uplift load depends on 
water table and pipe size.

Natural Forces Threats – Belowground 
Pipes
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Determining the 
Risk Levels

Natural Forces Threats – Belowground 
Pipes
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0.25 miles

Buried Pipes Assessment – Ortley Beach 
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Soil Movement, 
[LiDAR DATA]

-4.8 – -1.0 ft
-1.0  – 0.10 
0.10 – 0.55
0.55 – 2.50
2.50 – 6.00

Mean Change of Soil Elevation
[Before & After Sandy]

Next Slide
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-4.8 – -1.0 ft
-1.0  – 0.10 
0.10 – 0.55
0.55 – 2.50
2.50 – 6.00

Data Tabulated in 50-ft 
Grids, Change of Soil 
Elevation

Soil Movement, 
[LiDAR DATA]
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Flooding, 
[FEMA DATA]

0.0 – 1.00 ft
1.00 – 2.55
2.55 – 3.80
3.80 – 6.00

Flood Levels After Sandy

Next Slide
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0.0 – 1.00 ft
1.00 – 2.55
2.55 – 3.80
3.80 – 6.00

Flood Levels After Sandy

Flooding, 
[FEMA DATA]
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Spatial Changes in soil 
elevation before and 
after Sandy.
[Note: Z in this figure 
is in meters]

Buried Pipes Assessment
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Buried Pipes Assessment

Spatial Changes in water 
elevation before and 
after Sandy.
[Note: Z in this figure is 
in meters]
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Integrated Risk Model, Bayesian Network
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Integrated Risk Model, Bayesian Network.
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Integrated Risk Model, Bayesian Network.

Risk model output in a 
sample GIS grid:
Damage Likelihood: 

High

Medium

Low
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Post-Event Evaluation of Natural Gas Pipeline 
System After Hurricane Sandy

Questions?
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