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introduction

Severe erosion occurred on Siletz Spit
on the central Oregon coast in the winter of
1972-73 (Fig. 1). One partially constructed
house was lost and others were saved only by
the immediate placement of riprap, large
rocks installed at the base of the property
to prevent wave erosion. This episode of
erosion received widespread publicity in the
news media. For a time it was feared that
the spit might breach, much like Bayocean
Spit had in 1952 on the northern Qregon
coast.

The erosion to Bayocean Spit resulted
from the constructiocn of a jetty at the en-
trance to Tillamook Bay. No jetties are
present at the Siletz Bay inlet. Instead,
the erosion is associated with rip currents,
strong narrow currents that flow across the
surf zone to out beyond the breakers. Rip
currents ercde embayments on the beach, at
time cutting back into the dunes on which
the houses were built.

Because conditions similar to Siletz
Spit occur elsewhere on the Oregon coast,
such episodes of erosion could be repeated.
Documenting the erosion to Siletz Spit and
explaining its causes may help prevent this.

RECENT EROSION

At the time of erosion to Siletz Spit in
1972-73 the existing houses had been present
for less than ten years and there had been
ne prior development. Little was known con-
cerning the spit's erosional history. In
1970-71 erosion did occur along a 670 meter
(2200 feet)} section of foredunes at the
south end of the spit and a small stretch
at the northern part of the developed sec-
tion. Riprap placement prevented appreciable
foredune losses and no houses were seriously
threatened. The maximum dune bluff reces-
sion, 15 meters (50 feet), occurred in a park
area left unprotected.

The winter of 1971-72 was mild and no
strong storms developed. Oniy minor erosion
occurred, except in the park area where the
foredune retreated another 20 meters (65
feet).
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‘The severest episode of erosion occurred
during the winter of 1372-73. One partially
built home was destroyed (Fig. 2) and others
had to be protected by riprap on three sides
{Fips. 3 and 4). The worst erosion took
place along a 650 meter (2100 feet) stretch
of the central spit, opposite the artificial
lagoons cut into the bay-side of the spit.
Fig. 5 diagrams the erosion to the base of
the foredunes, the maximum recession amount-~
ing to 30 meters (199 feet) in a three-weeck
period. Individual homeowners placed riprap
in front of their properties, but vacant
lots left unprotected continued to erode.
This flank erosion in the empty lots made it
necessary for the houses to be protected on
their sides as well. The group of three
houses ended on a promontory supported by
riprap (Figs. 3, 4 and 5).

Due to a disagreement as to who should
pay for the placement of the riprap, erosion
to the empty lots was allowed to proceed
until it neared the road. Riprap was finally

Site location for the $iltz Spit and Bay area.

installed at this time.

Lots on the spit are leased om a long
term basis from the developer; they are not
purchased outright. The disagreement re-
garding payment for the riprap was between
the developer who still owned the lots and
the individual leascholders. This is pre-
sently being settled in court.

LONG TERM EROSION

Erosion of the dunes on the spit exposed
numerous drift logs, many of which had been
sawed (Fig. 6). This indicates an associ-
ation with logging in the Oregon coast area.
The main influx of settlers and logging
started about 1895. Sawed logs within the
spit indicate that the portion of Siletz
Spit on which the houses had been built must
have suffered previous erosion, sometime
after 1895. After that early erosion the

- dunes must have built back out and become

re-established.
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Fig. 2. Erosion and destruction of the house
on lot 226 of Siletz spit.
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This indication led to a detailed quali-
tative study of the spit erosiom, using old
and recent aerial photographs. Because
Siletz Spit has been repeatedly photographed
since 1939, some 35 years of coverage are
available.

Study of the aerial photographs revealed
cycles of erosion and reformation of the
dunes. Periodically, sections of the dunes
would be eroded away. Like the episode of
erosion in 1972-73, this erosion would be
localized; it would not extend along the
entire length of the spit. Accretion of the
dunes could be occurring in one area of the
spit while another area was eroding. How-~
ever, in general there appeared to be an
overall predominance of either erosion or
dune re-establishment. This is understand-
able. In a year of many storms on the coast
there would be a predisposition toward
erosion, but areas with a wide beach might
still suffer no dune or property erosion.

The following sequence of events as re-
vealed by the aerial photographs is typical
of many cycles of erosion and accretion of
the foredunes on Siletz Spit: (1) high
waves eroded a vertical scarp in the seaward
edge of the foredunes, (2) subsequent high
tides deposited drift logs at the base of
the scarp, (3) lower energy waves during
the summer built a wide beach, (4) the logs
behind the beach trapped sand that was either
blown off the beach or washed there by the
waves at high tide, (5) wind-blown sand
continued to accumulate around the logs,
sometimes aided by dune grasses, until the
foredunes were re-established (Fig. 7
illustrates these processes), (6) erosion
again occurred to repeat the cycle.

If uninterrupted, one complete cycle takes
some ten to fifteen years. Apparently such
cycles of erosion and dune accretion have
occurred repeatedly in the past, the 1972-73
occurrence being the most recent episode of
the erosion phase of the cycle. The last
episode of erosion differed mainly because
houses had been built along the landward edge
of the reformed dunes. The seaward sides of
many houses were on the crest of a healed
erosion scarp that had formed as recently as
1962-64, Photographic coverage since 1938
indicates general advance of the foredunes
through the early 1950's followed by erosion
along most of the spit in the early 1960's.
Rebuilding of the dunes began immediately
and continued at least through 1967. The
erosion that occurred since 1970 represents
a return of the erosion phase of the cycle.

Several lessons should be learned from the
erosion to Siletz Spit. In sandy foredune

areas of the coast, erosion can occur at any
time, removing at least 50 meters {160 feet)
of the foredunes, Later the foredunes may
become re-established by natural processes.
Homes or other structures should not be
constructed in areas subject to rapid wave
erosion. Adequate set-back lines should be
established for such areas, preventing per-
manent construction. The areas should he
left natural and riprap should not be in-
stalled when erosion does occur. Natural
processes will repair the eroded area by re-
establishing the foredunes; riprap is not
needed to stop the erosion, only to protect
homes in its path.

This study also demonstrates that drift
logs play an important role in the natural
rebuilding of the foredune areas (Fig. 7).
Large-scale removal of the logs for any pur-
pose may be harmful.

CAUSES QF EROSTON

The sheoreline aleng Siletz Spit is typi-
cally very irregular (Fig. 8) due to rip
currents carrying sand offshore. Rip cur-
rents hollow out small bays on the beach
with large cusps between them. At the time
of erosion in 1972-73 a strong rip current
was situated in one position for most of
the winter. This rip current hollowed out
a large embayment on the beach, entirely
removing the portion of the beach above high
tide level so that the wave swash was able to
reach the dunes. The loose sands, offering
no resistance to the waves, were easily
eroded away.

The severe erosion occurred over a short
period of time during the last week of 1972
as spring tides were accompanied by strong
storm waves. A wave sensor at Newport, Ore-
gon, measured a deep-water wave height of 5.5
meters (18 feet). Calculations indicate that
the waves would have had an average wave
height of 7 meters (23 feet) when they break
on the beach. These are the highest storm
waves that have been measured by the sensor
since its installation in November 1971.

A predisposition toward erosion on Silet:z
Spit occurs in winters when a series of
storms removes most of the exposed beach,
shifting the sand offshore. The actual
erosion occurs when a rip current becomes
stabilized in one position for a suffici-
ently long time to form an embayment that
reaches up to the foredunes (Fig. 8). Sub-
sequent storm waves are then able to erode
away the dunes. This explains the periodic
nature of erosion on the spit and why erosion
is localized, occurring on only a portion
of the spit while other areas are not eroding.

11
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Fig. 9. Sand mining from the beach at School House Creek, south of Siletz Spit.
Sand was removed from the beach at low tide, shown in the upper photo, and
yiled just inland, shown in the lower photograph. This shows only a portion of
the volume removed in a single year. MNote the erosion to the sea cliffs in

the upper photograph.
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Fig. 10. Restoration of the lots 228 and 229. Compare with Figs. 3 and 4.

O0f importance are the positions of the
rip currents which change from one year to
the next., At the present state of our know-
ledge we are not able to predict where the
rip currents will be positioned; however,
once a strong rip current is positioned, we
can predict that it is a potential site for
severe dune erosion.

The erosion of 1972-73 was more severe
than previous episodes of erusion (at least
back to 1939); it cut back farther into the
dunes. This may have been due to sand mining
operations removing sand from the beach just
to the south of the spit (Fig. 9). Some

84,500 cubic meters (111,000 cubic yards) of
sand were removed between 1965 and 1971,

The beach is composed of coarse sand
which has only a small long-term source,
principally from erosion of the sea cliffs
behind the beach along this stretch of coast
except on Siletz Spit itself. The Siletz
River carries mainly finer sands unsuitable
for the beach. Like the other Oregon estu-
aries that have been more. extensively
studied, apparently most or all of this river
sand remains in the estuary and is not a
source of beach ssnd. Analyses of beach sand
confirm that it is derived from_erosion of

15
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SILETZ KEYS

Fig. 12.

S51letz River flow through the estuary.

The open arrcws show how flood

waters formerly spilled into the south bay, prior to the diking of the Milport

Slough and to the placement of the Siletz Keys fill.

Not shown is the fill for

the new highway bridge which also prevents spill in the Siletz Keys area. Now
all of the flood waters flow down the main channel as shown by the black arrows,

directed at the back of the spit.

local sea cliffs. Rocky headlands both to
the north and south prevent sand movement
alongshore from sburces such as the Columbia
River. Thus, Siletz Beach is a pocket beach,
stretching from Cascade Head on the north to
Government Point in the south, with only a
small natural source of beach sand.

For these reasons, removal of the sand by
mining operations probably disrupted the na-
tural budget of beach sand, the balance of
sand gains and losses on the beach. With a
decreased volume, the beach was not able to
protect the coastal property from wave
attack, and accelerated erosion resulted.
Therefore, although cycles of erosion to
Siletz Spit are natural and are known to have
occurred prior to beach sand mining, the
mining operations aggrevated the situation
and caused increased erosion. Beach sand
mining has subsequently been stopped.

PRESENT STATUS OF EROSION ON SILETZ SPIT

The winters ‘of 1973-74 and 1974-75 were
mild with few storms, and the storms that did
occur were less intense. Thus. erosion has
generally ceased, even in areas that have not
been protected by riprap.

Some of the lots that were eroded away
in 1972-73 have been subsequently restored

(Fig. 10). These are either not protected

or inadequately protected; another winter of
intense storms could bring renewed erosion.
Even some houses that installed riprap in
1972-73 could be endangered by erosion be-
cause their riprap protection failed. In
some cases the riprap has partially eroded
away, even exposing the dune sands (Fig. 11).
This riprap was hastily installed in order to
save the houses at the time of severe erosion
in 1872-73. 1Its installation did not follow
the normal engineering procedures for riprap
construction. Even more important, stones

of inferior size were used because of their
availability; these are easily washed away
by waves.

This illustrates another lesson. to be
learned from the erosion of Siletz Spit. When
homes are constructed in sandy areas close to
the ocean, there is a strong possibility that
erosion may occur. This will necessitate
the installation of riprap at considerable
expense. Some homeowners have already spent
about $15,000, and more may be required in
their defense against the ocean.

It is necessary that the area be uniformly
protected with riprap. As we have seen from
the experience at Siletz Spit, if your neigh-
bor does not protect his property, the de-
fense will be breached and the erosion may

17



18

SECTION 3
TOWNSHIP 85,

ST T _-v'*-*:mj n:ﬁf:““ i "E"'-“:::.
D e — _‘_ _____ oA B S T
A R S s 1
C = spit width edge of foredune
PACIFIC OCEAN
METERS
700
M‘ O O——0O=200
600F n
500 -
400} -
200 .
D__
100 C 7
0 | I T U VO I U N N AN N N AN O N [ A B |
I875 1900 1925 1950 1975
TIME

Fig. 13. Data from old surveys and aerial photographs showing the
progressive decrease in the spit width C due to erosion on the bay side.



Fig. 14.
or decrease erosion.

Riprap placed on the bay side of the

come from the side rather than from the ocean-
front of your property. When sand areas near
the ocean are developed, it is necessary that
the entire area be protected--perhaps by the
developer--and not left to individual home or
lot owners.

Finally, the necessary placement of rip-
rap acts to limit beach access from the homes.
Riprap also interferes with the scenic. aspects
of the coast that draw people to the beach.
Again, if adequate set-back lines are estab-
lished, riprap would not hecome necessary.

EROSICON TO THE' BAY SIDE OF THE SPIT

Erosion has alsoc been occurring on the hay
side of the spit where the flow of the Siletz
River through the bay impinges on the spit
near its north end (Fig. 12). The progress
of this erosion was studied with aerial
photographs and old surveys dating back to
1875, the original survey of this area.
Fortunately, one of the section lines passed
directly across the eroded area (Fig. 13}.
This ‘provided measurements of the distances
A, B, Cand D in Fig. 13. These same dis-
tances were nmeasured on the series of aerial
photographs dating back to 1939... The results
are shown in the graph of Fig. 13,

In 1875 the width of the spit, C, was

the erosion.

spit to prevent

163 meters (535 feet). By 1939 it had
decreased to 102 meters (335 feet). Presently
it is only 52 metrers (171 feet) wide. The
progressive increase in the distance B across
Siletz Bay shows that the 111 meters (364
feet) decrease in the spit width was due
entirely to erosion on the bay side. The
edge of the foredunes (taken as the sea-

ward limit of the spit width) fluctuated some-
what in position due to the cycles of erosion
and dune reformation discussed above, but

did not change its overall position in those
100 years. This is reflected in the wavy
nature of the distance D in Fig. 13. The
erosion on the bay side appears to have been
fairly steady until recently when riprap was
installed to stop the erosion (Fig. 14).

It is difficult to determine exactly when
this erosion began. If the rate of erosion
between 1939 and the present (just prioer to
riprapping) is projected backward through
time, the results indicate that it began
about the turn of the century. Historical
evidence such as settlers' comments on.chan-
nel migrations and clam populations within
the bay support this time as the beginning of
.Its heginning may have been due
to-a natural meandering of the Siletz River
channel within the bay. Occurring simul-
tancously with settling, logging and farming

Ain the drainage basins of the rivers, it may

19



Fig. 15.
and new highway bridge. Note how the access road to the Siletz Keys and the
approach to the new bridge both block the channel leading to the south bay.

Aerial view of the Siletz Keys fill and the approaches to the old

be that a sudden increase in siltation within
the bay caused the channel migration. There
is some evidence that a delta built by Drift
Creek pushed the Siletz River over against
the spit.

Recent landfills in Siletz Bay have pro-
bably aggravated the erosion problem. These
are shown in Figs. 12 and 15. Both the
Siletz Keys fill and the dike on the Millport
Slough prevent flood discharge spill into the
south bay. Prior to these fills, flood waters
would flow in part intc the south bay and
dissipate the energy of the flood waters.

Now that this spill is prevented by the fills,
the full flood discharge of the Siletz River
is directed. toward the back of the spit, into
the area that is eroding. The expected in-
crease in erosion has been reduced by the
installation of riprap, but it is question-

20

able whether the riprap will continue to be
effective.

Removal of the dike on the Millpert Slough
would eliminate in part this aggrevation and
would improve water circulation in the south
part of the bay. Removal of the dike-
entrance to Siletz Keys is no longer suffi-
cient as the recent construction of a new
bridge for Highway 101 over the Siletz River
has also blocked that spill channel (Fig. 15).
A conduit under the approach to the bridge
would also be necessary.

Landfills within bays and estuaries not
only have an effect on the ecology of the
area and change the water circulation, but
changes in water flow may also cause serious
erosion of shorelines in the bay as seen at
Siletz.



