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Objectives

Provide a brief insight on the range of processes
that modify sandy beaches on the Oregon coast;

Provide an insight on recent and historical
shoreline changes that have occurred at Neskowin;

Briefly discuss the role of “hardened shorelines”
and their effects on beaches; and

The future and what it may bring ????
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Processes iImportant for coastal erosion

« Storm generatedaaaves **
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Processes iImportant for coastal erosion

« Elevated tides abgve the predicted tidal elevation
« EI Nifios (increase:water levels by 0.2 — 0.3 m)**

e Storm surges (~O5H—1’&.EU)
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Seasonal Beach Profile Response

MNeskowin - Amity Ave
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Dune Erosion =
combined effect of
wave runup + high tides

Measured coastal retreat
on the order of ~100 ft
to 150 ft

Komar et al. (1999)
Ruggiero and VVoight (2000)
Allan (2003) (Unpublished data)
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1996, estimated 100-

\ st@pm 10 m (Rugglero etal., 1996)

SlgnTh

~ 2000, revised 100-year storm wave estimate:

(Allan and Komar, 2001)

#46050 Date Wave Breaker
wave heit ~:;‘.-‘. N period height
(m)
97/98 El Nino | 19-20 Nov 10.5
98/99 La Nifia | 25-26 Nov 10.8
6-7 Feb 10.1
16-17 Feb 10.0
2-3 Mar 14.1
1999/00 16-17 Jan 12.1
2001/02 21-22 Nov 10.3
28-29 Nov 10.7
2002/03 14 Dec 410

""-.'n...‘



Beach response from Storms

=
=
o
=
[xa]
=
n
Ll

Distance Offshore (ft)

Lidarag Lidar02




Location of Proposal Rock
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between Neskowin and Nestucca bay mouth



é"" T:{ ELNL

ot "’EN@EMQE

= +ve)

Beach change
-ve, accretion

(erosion

30 40

Transect Location



covs CREST‘BQ

Measured Dune Erosion

30 40

Transect Location



Measured Dune Erosion
Transect Location
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Beach change
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Pacific City,
Nestucca Spit

Neskowin experienced
problems with excess sand
during the late 1980s.

Some properties owners —
were even undergoing dune =
“scalping” to remove excess -
sand E

(Komar 2003, pers. com) %



Processes important for coastal erosion

» Alongshore movement of beach sediment (
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Sediment accumulation (northern ends of littoral cells)

(Photo courtesy of P.D. Komar)
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Expansion of Rip Rap in Lincoln and

Tillamook Counties
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So what If the number of shore
protection structures Iincreases.

Concerns include:
e Active erosion

« Enhanced scour at the toe of the
structure (toe erosion)

* Focusing of wave energy to other parts
of the beach (end effect)

 Impoundment — sediment supply effects
« Passive erosion
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a) Beach with no coastal structure

Impoundment |«

d
MW%‘ b) Beach impoundment due to

I construction of seawall or
TP home (note toe scour)

Impoundment <«

mm | c) Beach impoundment due to

construction of revetment

(After Griggs et al., 1994)
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Figure 12-22  Erosion of the unprotected
shoreline adjacent to a seawall, based on the
wave-basin experiments of McDougal and co-
workers (1987) and the field data of Walton and
Sensabaugh (1978). [From Laboratory and Field
[nvestigations of Shoreline Stabilization Struc-
tures on Adjacent Properties, W. G. McDougal,
M. A. Sturtevant, and P. D. Komar, Coastal Sedi-
ments *87, 1987. Reproduced with permission
from the American Society of Civil Engineers.|




mﬁ«%w W a) Initial beach profile showing
| beach width

b) Beach response to sea level
1 B rise. Dune erodes landward,
| Widm while beach width remains

T — the same

AR ~nr

$ c) Beach response to sea level

o B o Beach Width -

P aca Sk YAe) rise where seawall (or

it | revetment) has fixed the
shoreline position

(After Griggs et al., 1994)
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Elevation, NADS3 | Elevation, NAD83 (m)
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Processes important for coastal erosion —
Rip Currents

Strong, narrow, seaward flowing
currents in the surf zone

Current velocities may reach speeds
of 2 m/s (used by surfers)

Can cause localized scour (erosion)
of beach

(Photo courtesy of P.D. Komar)



Wave Climate Changes
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Conclusions

Many factors influence the stability or instability of beaches.

Of importance are processes that produce high water levels (e.g. El
Nifos and storm surges, which may raise water levels by up to 1.6 m).

Large storm waves are especially important (e.g. 2-3 March, 1999
storm was exceptional producing 14 m (46 ft) wave heights).

Revised estimates of the “100-year” storm wave now ~16.m (53 ft).

During an El Nino, typically see “hotspot erosion” occurring along the
southern ends of littoral cells (e.g. Neskowin, Cape Lookout State
Park, Garrison Lake).

Erosion'may be up to 45 m (150 ft) during a winter season(s). However, It'is
highly variable both spatially and temporally.

Significant expansion of “hardened” shorelines in recent years, especially
following major El Nifo events. These structures can impact the beach.

The next 50 — 100 years may be characterized by ongoing erosion problems
due to sea level rise and larger storms etc (product of climate change?).
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