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U.S. Army Corps of Engineers

o Navigation Mission

= Corps Navigation Mission established 1824

= Today: dredging of ~ 600 channels through
Inlets, estuaries, and bays

= Channels have been deepened, widened, and
lengthened to...
» Accommodate larger vessels

» Allow greater transit speeds
» Increase maneuverabillity

= Channel shoaling has increased non-linearly
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Channel Deepening Includes Widening &
Lengthenin
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Processes within each Zone V/ cine Y

Research & Development
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Problem: Maintenance Er =t S o —
dredging increased after | = = A .
channel was deepened |asm = o
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Operation & Maintenance (O&M)

. Volume Dredged
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Operation & Maintenance (O&M)
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O&M Volume and Adjusted Cost
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Coastal Inlets Research Program:

» Integrated Decision-Support O&M Tools

A
Channel 1
Prioritization ?

& | Tool (CPT) | |I

_.--E“,.wﬂllilgl | Illp!
>
Navigable Depth

4

What will be the limiting
shoaling depth during the
next year for the channel?

What loss in commodity will
occur with a decrease in depth
by 2 ft? 4 ft?

Channel Shoaling:

Historical O&M - Simple Calculators = CMS
\"4

>
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Orientation to Historical Data Plots

®

Maintenance dredging ~ proxy for channel shoaling

A .
Increase in slope =

XY)

R
Slope of line = \@,
dredging rate

Cumulative Volume of
Maintenance Dredging

Time
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Historical Bar Channel O&M Data
o

o Pre- and Post-deepening® O&M

Grays Harbor, WA (g 7 e T | u- Shinnecock Inlet, NY
Mouth of Columbia [f o B TEER i Fire Island Inlet, NY
River, WA/OR (e | Manasquan Inlet, NJ
Yaquina, OR [ o Barnegat Inlet, NJ
Siuslaw River, OR .. € Lockwoods Folly, SC
Coos Bay, OR =~ [ Charleston Entrance, SC
Humboldt Bay, CA | & mme St. Marys Entrance, FL

Pensacola Pass, FL
Horn Island Pass, MS
Ship Island Pass, MS
Freeport Harbor, TX
Brazos Island Harbor, TX

* Including widening, lengthening, or reorientation as applicable
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Pacific Coast Sites

Research & Development
Ty
: Grays Harbor, WA

o

!
Mouth of Columbia River, WA/OR ;

Yaquma DR

Siuslaw River, OR ;

; Coos Bay, OR "l |
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Grays Harbor Outer Bar Channel Maintenance Dredglng

—&— Cumulative Maintenance Dredging

Dredging Rates

108000 cy/vear

- 483,000 cv/vear

1940-1942: New jetties

1990s!

Present O&M ~

480,000 cy/yr

~ Channel self-scouring until

Prior to 1940:

46 ft

1,000 ft

[__ Rapid deterioration of jetties .-
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Mouth of Columbia River Maintenance Dredging
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Yaquina, OR

m 6.1 x61 m (20 x 200 ft)

A 12.2 x 121.9 m (40 x 400 ft)

210

1925

North & South
jetties extended

1935

1945

1955

1965

Year

1975
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Siuslaw River, OR

7
O 3.7 mdeep x61 m wide 83,300 cu m/yr

6 B 5.5 mdeep x91 m wide 52mx76.2m
S A New Work
3 5 @ With spurs
g
2, 177,300 cu m/yr
= 5.2mx76.2m
(O]
a 3 -
O]
=
°—§° 2 66,600 cu miyr
= 3.7mx61m
O - D/ﬁ
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Cumulative Dredging, Mill cu nr
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m 6.1 x 460 m (20 x1500 ft)

A 5.5-6.7 x 91 m (18-22 x 300 ft)

& 7.3 x91 m (24 x 300 ft)
m 12.2 x 91 m (40 x 300 ft)
© 13.7 x 213 m (45 x 700 ft)

1,483,400 cu m/year

Coos Bay, OR

796,100 cu m/year




Humboldt Bay, CA

1 6E+07 | ¢ Pre-deepening (9.1 m depth)

1 4E+07 | A Deepened to 12.2 m

m Post-deepening

Cumulative Volume Dredged

pre: 204,000 cu m/year
4 0E+06 post: 345,000 cu m/year
2.0E+06
0.0E+00 ‘ ‘ ‘ ‘
1950 1960 1970 1980 199

Year
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@ Vision: Channel Shoaling Toolbox L5

Research & Development

Linked to
CPT

Historical Data

Select a Site

Background
'E'E_IIAEI 8K | Ll o
Download Database : ?'_“j I e !""'TJ" PR >
oR -:5' By | e
References /| ®@Maintenance dredging

bVl | OChanneI cross-sections

Export to CPT |
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@ Vision: Channel Shoaling Toolbox

Empirical

Background

Methods

* Trawle (1981)

« Galvin (1982)

* Vincent and Uva (1984)
« Rosati (2005)

I_

o

References O
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@ Vision: Channel Shoaling Toolbox

Analytical
Background ?q
Calculate R 94 9 —
References -
» Kraus & Larson (2003) E | Ax
* Rosati & Kraus (2009)
|_
o
& O
el
5
i
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@Example Morphologic Shoaling Calculation 4%

Research & Development

Analytical
q=20,000 =03 e s
ﬁ v4/\ 200 m .
Background | ‘= _ \ ]
References
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@ Vision: Channel Shoaling Toolbox

Research & Development

Numerical
Coastal Modeling System Numerical Calculations
Experiences with CMS applied studies
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Conclusions Y e

@ Research & Development

» Deepening & widening channels increases channel shoaling non-linearly.

» CIRP developing integrated decision-support tools to calculate O&M
requirements with channel improvements:

- Reconnaissance-level estimates (Shoaling Toolbox) | .
- Feasibility and design-level estimates (CMS)
» Link Channel Prioritization Tool (CPT) to

Channel Shoaling Toolbox

« Explore how alternative channel designs change

navigation channel shoaling, and resulting
increases or decreases in port commodities
» Next steps: incorporate jetty condition with O&M

requirements
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