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The goal of this project is to identify sources and sinks of organic carbon in Fanno
Creek, a tributary of the Tualatin River, Oregon, by characterizing sedimentation
patterns in the stream. Organic carbon, a water-quality concern, is commonly tied to the
fine-grained, organic-rich sediment in the watershed (Bonn and Rounds, 2010). This
study builds on previous research (Simon and others, 2011) that identified several sites
along Fanno Creek that are widening and unstable. Final results from the current study
will focus on determining erosion and deposition features (e.g., cutbanks and
floodplains), quantifying sediment transport volumes, and producing maps identifying
likely sources and sinks of carbon-rich sediment along Fanno Creek.

We are using an intensive field based approach to quantify volumes and rates of erosion
and deposition at seven study sites. Study sites are distributed among

three focus areas: upper, middle, and lower basin. Site selection was based on

previous bank stability research by Simon and others (2011) and prior USGS studies in
the Fanno Creek basin (Rounds and Doyle, 1997; Anderson and Rounds, 2010). A
combination of erosion pins, deposition plates, and cross-sections are being used to
monitor the interplay of sediment throughout the basin. Overall, our initial observations
Indicate that: (1) a substantial portion of the banks along Fanno Creek are undercut and
likely a source of sediment to the channel, (2) more dynamic erosion and deposition
occurs at stream meander sites than at more linear sites, and (3) sediment sources and
sinks are largely determined by discharge and local stream geology (e.g., hardpan clay
substrate).
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Base map modified from Department of Geology and Mineral Industries
and U.S. Geological Survey digital data, various scales.
Projection: UTM Zone 10N, Datum: North American Datum of 1983
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Figure 2. Longitudinal profile (vertically exaggerated)
extracted from LiDAR data collected in 2004 and
2007. Study sites are shown as black circles.
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Figure 1. Map of the Fanno Creek basin,
Oregon, with locations of erosion pin and
deposition plates.
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Basin characteristics

Drainage area (k)
Channel Tength (k)
Mean annual precipitation [om]

Geologic setting Columbia River and Boring basalts and Willamette Group terrestrial rocks
dominate the headwater areas while Quaternary surficial deposits
dominate most of the basin

Urban, 86.8%; Historically forested, now 22.8%
Sylvan Creek, Ash Creek, Summer Creek
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Installation

e®An array installed on both
banks at each meander and
straight site at low stage
e®Arrays varied between 3 to 4

pins down by 3 to 5 across
with 30 cm horizontal and
vertical spacing

ePins driven horizontally into
bank leaving 5 cm exposed
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Materials

Kleiss (1996) and Heimann
and Roell (2000)
¢30 cm by 30 cm square,
acrylic glass plates
eHoles drilled in the center of
the plates and plates were
scuffed with sand paper on
one side
e30-cm-long rod, nuts, and
washers to anchor plates

Measurement
eCollect sediment after high
flow events or monthly,
whichever is more frequent
eScrape sediment from plate
Into plastic bag, record wetted
weight in the field

eFreeze samples for future dry (8
weight measurements, carbon F5a8

Isotope analysis, and grain-
size distribution

> 4 ®Measure at low stage after
> &1 high flow events (~17 m¥/s at

- eMeasure exposed pin length

Figure 3. Cross section at upper basin meander.

Materials
eFollowing methods similar
to Laubel and others (2000),
/| Staley and others (2006), and
| Utley and others (2008)
@30-cm-long steel nails
e®Nail heads painted or
spray painted for easy
relocation in the field

Elevation, in meters above NAVD88

6 8

Distance, in meters

ELl: E

Distance from mouth (km)
Drainage area (km?)
Drainage density (km/km?)

Beaverton-Hillsdale Reach slope (m/m) 0.0132
Mean annual discharge (m%s, USGS 14206900) | 0.09

Site geology: near the transition of terrestrial sedimentary
rocks to catastrophic flood deposits (Hillsboro Formation/
Missoula Floods boundary)

Figure 5. Cross setion at middle basin meander.

;| Measurement

w4 the Durham gage) or monthly,
& whichever is more frequent

Elevation, in meters above NAVD88

with a ruler

eReset/replace pin if more than
12.5 cm Is exposed, the pin is
completely buried, or the pin is
missing

13.6, meander;
13.5, straight

Drainage area (km?)
Drainage density (km/km?)

Figure 7. Cross section at lower basin straight.

Elevation, in meters above NAVD88

8
Distance, in meters
‘\\ to ground on low
2 topographic benches within the

# == channel and on the floodplain

E1. Submerged, no measurement
E2: Submerged, no measurement

Distance from mouth (km) 2.35, straight;
0.35 meander

82.1, meander
Drainage density (km/km?)  ]081 |
Mean annual discharge (m?%s; USGS 14296950)
Site geology: catastrophic flood deposits (Missoula Floods) at
the straight site; Quaternary surficial deposits (Tualatin River)
at the meander site

Elevation, in meters above NAVD88

Erosion Pins
Meander
rosion (15.86 dm?3) on outside

undercut bank and deposition
(4.25 dm?3) on inside bank
E2: Erosion (7.08 dm®) and deposition [
(5.95 dm?) at outside and inside banks, N%

respectively
Straight
E1. Minor erosion
(0.85to 3.40 dm?)
E2: Minor deposition
(0.57 to 3.96 dm?)

Elevation, in meters above NAVD88

Erosion Pins
Meander
E1: Erosion and bank failure
(3.11 t0 42.19 dm®)

E2: Erosion observed
(3.96 t0 9.06 dm®)
Straight
E1: Deposition on both banks
(1.70 to 3.68 dm®)

E2: Some erosion
(7.08 dm?®) and minor
deposition (0.28 dm?)

Elevation, in meters above NAVD88

Erosion Pins
Meander

Straight
E1l: Erosion (15.29 dm?®) and
deposition (8.50 dm?)
E2: Erosion (0.85 dm?)
and deposition
(4.25 dm?®) on same banks

Figure 4. Cross section at upper basin straight.
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Distance, in meters

Deposition Plate
Meander

D1: 12.9 g of sediment collected

Figure 6. Cross section at middle basin straight.
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Distance, in meters

Deposition Plates
Meander
D1:399.9 and 807.7 g
Straight
D1: 66.3 and 302.7 ¢
Beaver dam
D1:83.2 and 198 g

Figure 8. Cross section at lower basin straight.

4 6 8
Distance, in meters

Deposition Plates
Meander
D1: Submerged, no measurement
Straight
D1: 389.2 and 455.5 ¢

_ EXPLANATION
~ Upper basin —— USGS 14206900 || Figure 9. Mean daily discharge
installation, Jan.4 —— OWRD 14206920 || between December 1,2011 and

——USGS 14206950 || pjarch 31, 2012 at 3 streamflow-
E2-2nd erosion pin gaging stations along Fanno
measurement, Mar.8 || Creek (fig. 1) and dates of erosion
pin and plate installation, erosion
pin measurements (E1 and E2),
and sediment collection from
deposition plates (D1).

E1-1st erosion pin
measurement, Feb. 2

Middle and lower basin
installation, Dec. 22 D1-1st deposition

plate collection, Feb. 2

Mean daily discharge, in cubic meters per second

Undercut banks along Fanno Creek contribute large amounts of sediment to the
channel. Based on our inital field measurements, greater volumes of sediment are
being eroded and deposited at stream bends than at straight segments and the
middle basin sites are more active. Also, sediment volume measurements likely
are dependent on discharge and local stream geomorphology and substrate.
Further observations at the study sites and field-based mapping will support
where and how much sediment is moving through the Fanno Creek basin.

Future plans for characterizing the balance between erosion and sedimentation
In the Fanno Creek basin include:

1) complete preliminary, remote mapping of potential sediment sources and sinks
from LIDAR topography, including analysis of LIDAR derivatives such as slope
and curvature maps

2) expand mapping effort with field- ek ML *‘g i
intensive investigation during the — |l|‘| “ 1
low-flow season to pinpoint discrete R AR
areas of sediment exchange that are

critical to the role of organic carbon in

the Fanno Creek basin

3) continue measurement of erosion pins and
deposition plates over the course of the
water year and resurvey cross sections at
current sites

4) analyze deposited material for grain-size
composition and use the composite site samples
for 1sotopic analysis of carbon
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