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ABSTRACT lll. Waves and Tides V. Geomorphology West

The Elwha River drains the Olympic Peninsula of Washington and forms a mixed i : : :
grain-size delta in the Strait of Juan de Fuca. The Elwha River has been dammed for A. Wave Direction B. Wave Height C. Wave Period West Berm

almost a century, and a pending dam removal project is expected to reconnect up- East x02
stream sediment sources to the river mouth. Topographic and grain-size mapping of
the delta during 1939-2007 is synthesized and the geomorphology and shoreline
changes of this system are described. Data sources include historical aerial photo-
graphs, airborne LIDAR, semiannual RTK DGPS topographic surveys and grain-size

Steep Foreshore

x 0.2

analyses from digital photographs. The delta is divided into three geomorphic re- The western shoreline is consistently observed to have beach
gions: west delta, river mouth and east delta. The river mouth is the most complex River Mouth cus_ps (see photos). Cusp measurement_s were obtained _from the
region due to the river channel movement, side-channels, and bars immediately off- aerial LIDAR and and local alongshore sine-wave curve fit. Re-
shore of the mouth. The east and west delta differ in beach profile and shoreline Side sults suggest that cusps are larger (0.4 m relief and 20-30 m
change rates. The west delta is steep, cuspate and lacks a low-tide terrace. Further, Bar Channel vyavelength) and more frequently observed on the western shore-
the west delta has exhibited little semi-annual or inter-annual shoreline change. In line.
contrast, the east delt§ has a steep foresr_lore, fla_lt low tide terrace that is domina.ted D. Predicted Tides E. Predicted Tides |
by cobble, and a consistent trend of erosion during the surveys. These observations West River East East Shoreline
can be used to track coastal changes following dam removal on the Elwha River. Mouth
East Upper Foreshore
Berm
Steep Foreshore Mid Foreshore
. The Elwha River Delta Flat Low-Tide Terrace
The berm crests west of the river SOLBUIIHISE S
mouth (4.8 £ 0.2 m) are consis-
Few wave data exist for the Strait, however two winter/spring Coastal geomorphology and change are being documented with RTK I_:)GPS tently higher than those eastof
deployments of an ADCP show that waves arrive largely from topographic and bathyme?rlc suveys, _bl-annual since 2004, (exgmple lines the river mouth (3.8 = 0.3 m).
Wave Gage @ the northwest with significant heights only on the order of and data shown above), historical aerial photographs, and an airborne

LIDAR survey from 2000. Preliminary results suggest that there are three

Grain size on the eastern shore-
distinct sections of shoreline: west of the river mouth, the river mouth, and

1m. The tides are semi-diurnal and mesotidal, although

B winter storm surge (not shown) can be up to 0.5 m. line is related to elevation, and
C east of the mouth. the mean grain size of the low
tide terrace (104 £ 44 mm) is
_ _ The shape of the shoreline profiles is largely a function of loca- coarser the middle (28 = 15 mm)
A IV. Historical Changes tion, rather than season. The plots at right show the relation be- or upper foreshore (49 = 22 mm).
tween mean local (5 m) slope and elevation across the profiles
of 6 biannual topographic surveys over ~100 surveyed lines,
and the 25, 50 and 75 percentiles are plotted. East profiles have
a consistent slope break at ~1 m, whereas west profiles are con-
sistently steep at all elevations.
500 m
.
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Erosion along the delta has occurred east of the river mouth 95%

at rates of 1-3 m/yr, which is likely attributed to 2 dams that Dammed Exposed Delta Deposits g¢oyred Trees
trap sediment from 95% of the watershed. Accretion to no

change has occurred west of the river mouth, which may be

in part to a levee built in 1964 for flood control for homes.

The Elwha River delta protrudes ~1 km into the Straight of Juan de Fuca and consists of a
mixed grain size shoreline (photos). Our interests focus on the geomorphology and shore-
line change of this delta and the pending dam removal, which will release and restore sedi-
ment transport to this coast.

Although topographic profiles do not change shape with time, L '(“_)

_ _ they do change position. Erosion has been observed only along 20 m
Il. Geologic Setting the foreshore - not along the low tide terrace - and largely for the
east shoreline, which Is consistent historical patterns. Evidence
A C of erosion abounds on the western delta as shown by the photo-

graphs. Erosion is not always systematic, however, as shown
by the winter 2005 erosion at line 208 to the right.
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