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Figure 9: Greasy Creek Cross-Sections



eross-section 2 should not be used to generalize about Greasy Creek, as it was measured
at 1 gentle bend in the stream rather than a straight segment, it can be used to gain insight
as to bow Greasy Creek may be changing. According to Rosgen, “F” channels are
entrenched, meandering streams that are often working toward the re-establishment of a
functional floodplamn inside the confines of an entrenched channel, “F” streams have
very high width /depth ratios. They can develop very high bank erosion rates, lateral
migration rates and significant bar deposition. A large grave] bar with a 12-15 foot high
vertical cutbank on the opposite side of the stream was noted between cross-section 1 and
2.

Muddy Creek

Muddy Creek is a Jow-gradient, highly sinsous stream within the Willamette
Valley. Much of the area surrounding Muddy Creek has the potential to be forested
wetland. Mapping the stream channel from air photos was sometimes problematic due ©
the heavy vegetation cover. Historically, side channels and beaver ponds were probably
common along Muddy Creek (see Plate 9). Beaver ponds that persist for several decades
can be seen from the historic air photos, especially in the vicinity of the Finley Wildlife
Refuge.

The 1936 air photos show much of the area adjacent to Muddy Creek has been
cleared for agriculture, or is in the process of being cleared. Some areas that are recently
cleared show & pattern of small, braided channpels adjacent to Muddy Creek. Later photos
show that some of the riparian vegetation has been allowed to grow back. Plates 10a and
10b show the difference in riparian vegetation boundaries along Muddy Creek between
1936 and 1994.

Due to time constraints, no cross-sections were measured on Muddy Creek,

Piscussion and Conclusions

Muarys River

Bank erosion is a function of several variables, including discharge, slope of the
river, characteristics of bank material, height of the eroding bank, and stream bank

vegetation (Hickin and Nanson, 1975). Increases in peak flows can require a stream to

4



enlarge its channel cross-section area in order to carry the higher flows. The type of bank
material can influence a stream bank’s vulnerability to erosion. Bedrock is highly
resistant to crosion. The Marys River upstream from the confluence with Greasy Creek
is downeut into relatively erosion-resistant voicanic bedrock; therefore, very little latoral
migration has taken place. Stream banks that consist of highly erodable gravels and sand
are more susceptible to erosion. Most of the Willamette Valley 1s underlain by sand, silt,
clay and gravel, which makes streambanks in the valley more suseeptible to bank erosion,
If a vertical, eroding stream hank is taller that the rooting zone of the riparian vegetation,
and there is no vegetation at the 1o¢ of the slope, the stream may undermine the bank
below the roat zone. Several meander bends along the Marys River, sueh as one directly
downstream of the Marys River Park in Philomath, and just upstream of Avery Park n
Corvallis may be cxamples.

Riparian vegetation has long been recognized as a very important factor in
reducing the stream bank’s susceptibility to erosion. In a study done in British Columbia
on small alluvial grave] bed streams, stream bank vegetation was found to be extremely
important (Beeson and Doyle, 1995), The Canadian study used air photos to look at 748
strearn meander bends before and after a major flood in 1990. Beeson and Doyle (1995)
found that bends without riparian vegetation were nearly five times as likely as vegetated
bends to have undergone erosion that was detectable on air photos. Fourteen percent of
the vegetated bends had detectable erosion, compared with 67% of the non-vegetated
bends. A similar analysis was done on the Marys River between Philomath and
Corvallis. Using the maps shown on Plales 14, an area of bank erosion was eounted if
lateral channcl migration was significant encogh 1o show on air photos. Areas of bank
erosion that took place where brush or frees were absent were counted separately from
arcas where bank srosion stayed within the vegetaied zone. In the case of the Marys
River, non-vegetated banks apparently experience bank erosion with about the same
frequeney as vegetated banks {Table 61, A possible explanation for resulis that differ
from the Canadian study is that the Marys River may have downeut below the rooting
zone of most of the riparian vegetation, allowing the stream to undercut the banks more

casily,
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Table 7: Comparison of areas of bank srosion with and without bank vegetation

by vear air photos were taken.

1956 1963 1970 1594
Number of areas with non-vegetated banks. 2 17 13 11
Nurmmber of argas with vegetated banks. 27 16 11 14
TOTAL 29 33 24 25

In some areas along the Marys River, baik erosion has been accelerated by
removing all but a thin stoip of riparian vegetation. If the river becomes unstable
upstreain, as happened south of Philomath due to wholesale riparian vegetation removal
before 1956, adjustments to the resulting mcreased sediment load via gravel bar
deposition and lateral migration occur downstream. The result is bank erosion
downstream as the channel tried 1o maintain its sinvosity and meander pattern. If bank
erosion occurred where there was little vegetation to hold the banks together, erosion
could be accelerated (Figure 10},

Activities in the headwaters of the Marys River watershed will eventoally
influence the tower reaches of the river. Thercfore, the sediment deposited on prominent
gravel bars seen in Greasy Creek between 1956 and 1970 would eventually be
transported downstream. Excess sediment entering the Marys River From its tributaries
would contribute to bank evosion, as discussed eariier.

In conclusion, the Marys River is building its floodplain through lateral migration,

bank crosion and gravel bar deposition, while maintaining its sinuosity and gradient,

Greasy Creek

Possible canscs of increased bank erosion in Greasy Creek include the following:

Logging and road building in the Greasy Creek subwatershed during the early part of
the century may have introduced a volume of sediment that exceeded the stream’s
capacity to transport it. As a result, sediment was deposited in point bars, which grew
larger and altered the stream location, resulting in erosion of banks opposite of the
growing gravel bars,

Road building may have altered the flow regima. Roads can act as an extention of a
streamn network by intercepting groundwater, and directing it via ditchlines to colverts at

stream crogsings. The result is a basin that is more efficient at shedding water, which can
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Figure 10: Examples of bank erosion on the Marys River. Note the amount of bank erosion where riparian vegetation is lacking
White dotted line is the 1863 channel location. White dashed line is the boundary of the 1937 riparian vegetation.

Date of photo is 1994.




lead to higher peak flows (Jones and Grant, 1996). The strearn would have to enlarge its
cross-section to earry the higher peak flows, and bank erosion and/or downeutting may be
the response.

Bank hardening and riprap may be constricting the channel, causing the stream to
erade banks downstrcam.

In the upper part of Greasy Creck, stream bank stratigraphy consists of a three to four
foot layer of fairly competent silts that overlies a layer of gravel. The gravel is more
ercaiable that the silt. When the gravel layer is exposcd and stream erodes i, the bank is
undermined and collapses (Jirn Hecker, Natural Resources Conservation Service, pers.
CommL}

One or more of these factors may be interacting 1o cause bank erosion on Greasy
Creck. More field investigations are needed to determine the aciual cause(s) of bank
erosion.

It is unlikely that the city of Corvallis” reservoir on Rock Creek is contributing to
bank erosion. Reservoirs usually serve to reduce the peak flows, as they store the winter
runoff. Also, the Rock Creek Reservoir does not control the runoff from a large area
within the Greasy Creek subwatershed, The Greasy Creek subwatershed has an area of
35 square miles. The Rock Creek Reservoir captures runoff from 2.4 square miles of this
subwatershed. or 6.8% of the area. The area of the Greasy Creek subwatershed above the
confluence with and including Rock Creek is 26 square miles, and the Rock Creek

Reservoir ranoff area is 8.8% of this area.

Recommendations
Bank erosion and lateral channel migration are a natural part of river behavior, It

ts through these processes that meander bends and side channels are formed, point bars
are deposited sand floodplains are developed. However, nateral lateral channel migration
on developed f}oadplainsf”“as been and will continue (o be in conflict with human activities
and structures (Beeson and Dovle, 1995). There dare two important observations in this
study. One is that while lateral migration has been quite dramatic in places, such as south
of Philomath on the Marys River, the stream has stayed within a stable belt width, The

second is that removal of the riparian vegetation in certain areas has destabilized the
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stream bank, resulting in dramatic Jocal bank erosion and lateral migration within a

number of years. These observations have led (o the following recommendations:

1.

The well-vegetated riparian zone should cover the meander belt width, and if
possible, a margin of safety outside of the belt width. Further clearing of
vegetation within the meander belt width for either farming or development
should be discouraged. In this way, the river would have room 1o move
without endangering human interests. An opportunity still exists 1o protect the
meander belt width of the Marys River. Although the river flows through two
areas that are becoming increasingly wrhanized, Corvallis and Phitomath,
there are relatively fow structures within this zone yet. See Hpures 1la and
i1

Restoration of the riparian vegetation should be encouraged.

3. Riprap and bank hardening measures should be used only as 4 last resort.

Riprap reduces the amount of vegetation that can become established on the
bank, which reduces the quality of stream habitat and shade. Vegetation acts
to filter the stream flow and provides channel roughness to slow the water
velocity. Riprap, on the other hand, can act as a hard surface that can deflect
the How downstrearn into the next bend. If erosion-resistant banks are nos
found naturally along the river, the river may eventually cot around the niprap.
1f bank stabilization projects are undertaken, care should be taken to make
sure the channel cross-sectional area is maintained. If the crogs-sectional area
is constricted, the stream will try to regain the cross-sectional area necessary
to carry its flow through local crosion andfor scour, which may lead to erosion
and/or deposition downstream.

Before bank stabilization measures are considered, the stream bank in
question should be evaluated for erosion potential and sensitivity (see next
paragraph). Other off-site factors that may be contributing to local bank
erosion should be m"aluated, such as increased sediment Joad within the
channel. Finally, the potential upstream or downsiream consequences of any

bank stabilization measures should be considered.
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A site-by-site field evaluation of bank erosion potential is beyond the scope of this
study. However, a method developed by Rosgen (1996) can be used to rate the bank
erosion potential. Several variables are measured and assigned values to determine the
sensitivity of the bank to erosion. They are:

1. The ratio of total bank height to the height of the water at bankful depth.

2. The ratio of the root depth to the bank height.

Root density.

Bank angle.

Surface protection {percent area}, defined as the percent of the total bank height that

L

is covered with roots.
In addition, the bank material {sand, bedrock, gravel, ¢te), and whether the bank material
is stratified is taken inte account. For more information, and a {abie that ean be used to
quantify bank erosion potential, see chapter &, page 41 of Applied River Morphology
(Rosgen, 1996).

Other Questions

This study raised several questions that could not be answered in the time allowed. They
are listed below.

1. How have human alterations of the Willamette River affected the Marys River? Has
possible downcutting by the Willamette River canscd the Marys River to downout?
Cross-sections measured at USGN gaging stations on the Willametle River suggested that
the Willamette River has downcut a foor per decade between 1930 an 1960, probably due
to gravel bar mining. Revisiting these gaging stations in the 1970’s suggest that the
downcutting has slowed down or stopped (Kevin Coulton, pers. comm.; citing
Klingeman, 1973),

2. Are there nickpoints in the longitudinal gradient of the Marys River and wributaries that
may be headcutting upstream? As a river downcuts, there are often discreet steps in the
longitudinal profile. As these nickpoints move upstream, the streambanks become

steeper downstream from them, and may become unstable,

1



3. What information can be gained from the pre- 1900 historic record? Information
gathered from General Land Office surveys and Donation Land Claims surveys
{(homestead reconds) by Patricia Benner sugpest the Marys River may have had ten foot
high banks in the mid-180{s.

4, If a sediment wave is moving downstream, how will it interact with possible

downeutting on the Marys River? Will the river aggrade or downcat over the fong term?

3. What type of stream is Muddy Creek? Has it downicut?

fi. What types of instream structures and bank stabilization bave been tried in the past?

YWhere? What were the resulis?

1
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Figure 11a: Meander belt width of the Marys River in the Corvallis area.
Note relatively few buildings within the meander belt width.
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Glossary

Ageradation: Increase in elovation of the stream bed, usually due 1o sediment
accumulation.

Delta: A fan-shaped landform censisting of sediment deposited at the mouth of 2 river
where a river enters a lake or ocean.

Distributary channel: Channels that flow over a delta and diverge from the main ¢channel.

Sinuosity: The ratio of the stream channel’s actual length to the straighe line distance
between two points. The higher the pumber, the more sinuous and convoluted the
channel. A straight channel has a sinuosity of 1.

Meander. A hend in a river.
Meander belt width: Sometimes also called the “active chanpel migration zone”, The

meander belt width is defined by drawing a two semi-parallel lines tangeniial to the
outside of the meander bends on either side of the stream.
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Contacts and Sourees

Historic Air photos: Oregen State University Library, Maps and Government Documents
Section, Joanne Perry, Map Librarian.

Geographic Information Systems (GIS} data: Benton County GIS Department, Contact:
Daoug Sackenger, (503) 757-6819

Information provided that was used in this report: 1994 digital orthoquad air photos, road
locations, stream network for Benton County, extent of 1996 floodwaters,

Jim Hecker, Natural Resources Conservation Sexvice, phone: {(5303) 7574811, Provided
information on the bank siratigraphy of Greasy Creek.

Parricia Benner, Corvallis, Historic data from mid-18007s land surveys and land
donations claims surveys.

36



Confluence of Mu&dy éroek: -
and the Marys River




e T

m.
3
g8
2




| Old mid-channef be
" visible as darker an

S -

i T

=

Large, ancient meander




Old m -ch'annel bars
visible as darker areas

—




