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Sediment

Excess sediment greatest pollutant in U.S. waters




resent-day sediment sources




Present-day sediment sources

3. Urban storm water runoff 4. Bank erosion (guIIy )




Present-day sedlment sources

5. Logging roads in forests




Historical (legacy) sediment
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Historical (legacy) sediment
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Photo courtesy of T. Ferguson, Wofford
University




& Measure and assess suspended sediment loads and
turbidity in the Lawson’s Fork Creek watershed.

5 Determine the source of suspended sediment using
sediment fingerprinting.



Location: Lawson’s Fork Creek watershed
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Location: Lawson’s Fork Creek watershed
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Why this watershed?

2. Preliminary 1-D modeling: resulted in extremely high sediment loads.
SPARROW (USGS) was used to determine sediment yields throughout the Broad
River basin. Lawsons Creek yielded the highest sediment load per basin area.
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Why this watershed?




Hypothesis




Methods: Field
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Methods: The fingerprinting approach
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Tracer concentrations
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Stable isotope analysis was performed
at the Stable Isotope and Soil Biology
Lab at UGA.

Field data collection

Upland samples: collected from the upper 0-
2 cm depth with stainless steel trowels, air
dried and sieved to <63um

Bank samples: collected in areas of active
erosion by scraping face of the bank

. Suspended sediment samples: retrieved

either from the passive sediment sampler
(Phillips, 2000) or manually during flooding
events and filtered through a 63um sieve
onto pre-combusted glass fiber filter.

. Analyzed the <63um fraction of both source

and target samples ensured standardized
particle size.



Results

% IsoSource

File Calc Print Clear View Graph Exit About Help

Increment: I_ % ISOTOPES
Tolerance: |7

Mixtures| [ [ [ [




Amount of Source in a given combination (%)

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

M Bank
; Pasture
g M Urban
g M Forested
; Forested Pasture  Bank
T T T — T
0.0 5.0 10.0 15.0 20.0 25.0

Frequency of occurance (%)



Results

Stage IV Channel Widening

Widespread bank failures as banks exceed
critical height or were undercut by toe
scour

Channel adjusts to new flow regime
Significant sediment loads generated; most
significant erosion hazard in this phase
Bank armoring generally ineffective




Results

Stable

Unstable e 0.48 T/ha/yr

e 2.5-3.8T/ha/yr




v' During a recent flooding event (March,
2014), samples were collected with an ISCO
automatic pump sampler to analyze 1) grain
size distribution and 2) sediment source over
different stages of the hydrograph. These
results are forthcoming. . | ‘ s B

v Additional upland samples will be collected and analyzed to increase representation across
the watershed; statistics will be run at that time (Kruskall Wallis for tracer discrimination;
Monte Carlo for uncertainty)

v Field data collection will continue with the OBS to verify relationship between
discharge and suspended sediment flux.....and how sediment loads compare to
others in the Broad River Basin



Closing statements

: utes the majorlty of the suspended sedlment in-
|t IS Ilkely Iegacy sedlment however more testlng
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ir 'ent Ioad reductlon g th|s watershed IS
rellmlnary data

| lequate rest ind retrieves enough sample for stable
sotope analysis of this type. This simple low-cost instrument can
eplace traditional expenswe truck mounted oentrlfuges

'W|d‘ri|ng, therefore further contrlbutlon of sediment from bank
:_.erosmn can be expected
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