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Hurricane Sandy 2012
Observed Water Levels at The Battery

NOAA/NOS/CO-0OPS
Observed Water Levels at 8518750, The Battery NY
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Mean Sea Level Trend
8518750 The Battery, New York

8518750 The Battery, New York 2.84 +/- 0.09 mm/yr
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The mean sea level trend is 2.84 millimeters/year with a 95% confidence
interval of +/- 0.09 mm/yr based on monthly mean sea level data from
1856 to 2015 which is equivalent to a change of 0.93 feet in 100 years.
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Estimated Relative Sea Level Change Projections From 2016 To 2116 -
Gauge: 8518750, The Battery, NY (2.77 mmiyr) USACE SLR
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For flood resilience studies, issues if
assuming hydrostatic conditions:

. Insufficient structural capacities

. Costly upgrades
. Feasibility and/or constructability

+ SLR
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Numerical Transient Seepage Modeling:

. 2-dimensional finite element model

. Stage hydrographs with design flood
elevations (DFE)

. DFE = BFE + 1’ Freeboard + 3' SLR

. Various improvement options

. Refined results
DFE

H (t)
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Sea
level
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SEEP/W

h'd

Groundwater flow analysis

SEEP/W analyzes groundwater flow within porous materials. Its
formulation enables analyse¢ 1ging from simple saturated steady-
state problems to sophisticated saturated/unsaturated time-dependent
problems.

an be applied to the is and d gn of geotechnical, civil, hydr , and mining
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Finite Element Model — Existing Conditions

0 Example Building Cross Section (DFE EIL15')
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Finite Element Model — Transient Stage
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Input Hydrograph
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Steady State - Initial Conditions
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Transient Stage @ Hour 7
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Finite Element Model — 10-ft Impervious Cover
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Transient Stage @ Hour 7
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Finite Element Model — 20-ft Impervious Cover
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Transient Stage @ Hour 7
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Finite Element Model — 6-ft Cutoff
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Transient Stage @ Hour 7
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 Flooding impacts the below-grade
portion of structures;

 Transient vs steady state,
e Infiltration and flow path;
e Site-specific parameters

o Effective for resiliency improvement
studies
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