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Project Objectives

study to evaluate:
o stability of cap material and

o potential flooding of Lower Passaic River
(LPR) due to different capping/armoring
alternatives



Hydrodynamic and Sediment Transport Model

 Vertical mixing : Mellor and Yamada (1982)

e Horizontal mixing : Smagorinsky (1963)

* Horizontal orthogonal curvilinear grid
 Vertical sigma coordinates : 10 layers
« SEDZLJ: Craig Jones (2001)



Design of Model Grid

40x150m resolution

 Representation of FEMA 100- and 500-year
flood areas

e Configuration of model depths with USACE
bathymetry and land survey data
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Model Calibration/VValidation

elevations, temperature and salinity

e Hurricane Donna: September 1960
« FEMA 100- and 500-year flood areas
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A. 8-mile cap with armor area pre-dredging
B. Full-pre-dredging before cap/armoring
C. Capping w/o Navigatior
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. Capping:

- Ambrose sand: D, = 386 m

- Upland borrow sand: D;,= 1,441 m
. Armoring: 6-inch angular rock



e |dentification of armor area
1. 2-ft upland borrow sand cap with 100-year flow
2. ldentify maximum erosion of 3-inch or higher
3. Armor with 6-inch angular rock
4

Repeat step 1 and 3 until no further erosional aas
identified

e Conduct flood simulation with cap and armor



Capping w/o Navigation
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* Flows at Little Falls
e 10C-year: 20,000 cf
e 500-year: 26,000 cfs
e Storm Surge
e 100-year: 8.2 ft (above MSL)
e 500-year: 9.1 ft (above MSL)




\

Base Case



Armor Area Pre-Dredging
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Armor Area Pre-Dredging

/ Full Pre-Dredging
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/ Full Pre-Dredging
/Capping w/o Navigation

\

Base Case



3.1
o
>
O
prd
s 3.0
=
S
e
>
D
L
8 29
8
S
0)p)
2.8

Capping w/o Navigation
Armor Area Pre-dredging
Full Pre-Dredging

Base

100 Year
Storm Surge

10
Distance (RM)

15

20



LPR 3D flood plain hydrodynamic model was developed and
calibrated using a number of historical and current data sets

Various capping/armoring scenarios were evaluated
Armoring is needed to stabilize sand cap materi

Capping/armoring on existing bathymetry may cause
additional flooding in LPR

Pre-dredging “Capping w/o Navigation” scenario would not
cause additional flooding

Storm surges would not cause additional flooding under any
capping/armoring scenarios



