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Excess Sediment; what is the Excess Sediment; what is the 
problem?problem?

Minnesota and  Minnesota and  
MississippiMississippi
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CroixCroix



Sediment Sources: Sediment Sources: 

Construction Sites

Urban Stormwater

Classic Gullies

Agricultural Runoff/Open 
Tile Intakes

Streambanks 
and Bluffs



Watonwan River: Streambank/bluff Watonwan River: Streambank/bluff 
Erosion EstimatesErosion Estimates



Watonwan River:  Erosion Watonwan River:  Erosion 
EstimatesEstimates

Upland Erosion off 
Agricultural Fields

Streambank/Bluff 
Erosion

Upland erosion 
from agricultural 

lands



Watonwan River Total Suspended Watonwan River Total Suspended 
Solids and Corresponding Flow Solids and Corresponding Flow 
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Watonwan River Total Suspended Watonwan River Total Suspended 
Solids and Corresponding Flow Solids and Corresponding Flow 
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Sample Selection MethodSample Selection Method
Flow Range 

(cfs)
Total # 

Samples

% of Samples 
Used in Each 

Cat.
0-100 31 19%
100-250 36 19%
250-500 50 20%
500-750 28 18%
750-1000 19 21%
1000-1500 23 22%
1500-2500 28 21%
2500-3500 9 44%
<3500 cfs 13 46%
sample total 237 52

Percent of samples used = 22%



Sample Selection MethodSample Selection Method

Sample Distribution By Month

14
20

1 1
4 4

8

0

10

20

30

April May June July Aug Sept Oct
Month

Nu
m

be
r 

of
 

sa
m

pl
es



Step 1: Watonwan River Step 1: Watonwan River 
Streambank Erosion RegressionStreambank Erosion Regression

y = 2.6215x0.4052

R2 = 0.6947
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Example:

Daily Average Discharge =20 gal/day

SBE concentration = 0.5 lb./gal.

Daily SBE load = 20 gal/day x .5 lb/gal  =  10 lbs

Step 2: Compute Daily Streambank Step 2: Compute Daily Streambank 
Erosion (SBE) LoadsErosion (SBE) Loads
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Step 2: Compute Daily Streambank Step 2: Compute Daily Streambank 
Erosion (SBE) LoadsErosion (SBE) Loads

y = 2.6215x0.4052

R2 = 0.6947
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April 1 SBE load + April 2 SBE load  + April 3 SBE load = SeasonApril 1 SBE load + April 2 SBE load  + April 3 SBE load = Seasonal SBE loadal SBE load

Step 3: Compute Seasonal Step 3: Compute Seasonal 
Streambank Erosion LoadStreambank Erosion Load

(generally 4/1 through 9/30)(generally 4/1 through 9/30)

Sum of Daily SBE loads = Seasonal SBE Sum of Daily SBE loads = Seasonal SBE 
loadload

Example: 3 day season, 4/1 through 4/3Example: 3 day season, 4/1 through 4/3

30 kg
+

50 kg
100 kg

=

180 kg

+



Step 3: Compute Step 3: Compute ActualActual Seasonal Seasonal 
Total Suspended Solids LoadTotal Suspended Solids Load



Step 4: Compute SBE Proportion of Step 4: Compute SBE Proportion of 
Seasonal TSS LoadSeasonal TSS Load

Seasonal 
Streambank 

Erosion 
TSS Load

Actual Seasonal 
TSS Load÷ =

Streambank 
Erosion 

Proportion of 
Seasonal TSS 

Load

30 Tons
100 Tons÷ = 30%



Watonwan River SBE estimatesWatonwan River SBE estimates
20002000--20052005

Watonwan River Near Garden City 
Daily Average Discharge

2001-2005
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Seasonal Flow 
Weighted Mean 

TSS Conc.

% of TSS 
from SBE

2001 4/1-9/30 99.9 67%
2002 4/1-9/30 143.6 20%
2003 4/1-9/30 155.0 23%
2004 4/1-10/15 207.8 21%
2005 4/1-10/26 131 39%

34%five year average 



Streambank/Bluff Erosion Streambank/Bluff Erosion 
Estimates for High Island Creek Estimates for High Island Creek 

WatershedWatershed

High Island Creek 
Watershed

Scott Matteson

Patrick Baskfield



Percentage of Land with Slopes Percentage of Land with Slopes 
Greater than 12% by Watershed Greater than 12% by Watershed 



Site 
5P Site 

10P



Site 
5P Site 
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Site 
5P Site 

10P



Sediment Sources for High Island Creek Sediment Sources for High Island Creek 
Watershed: Watershed: 

Classic Gullies and 
runoff from Highly 

Erodible Lands

Agricultural Runoff/Open 
Tile Intakes

Streambanks 
and Bluffs



High Island Streambank Erosion High Island Streambank Erosion 
(SBE) Load Computation Methods (SBE) Load Computation Methods 

1.1. Develop streambank regression equationDevelop streambank regression equation

High Island Cr. Outlet TSS vs. Flow 
 2000-06  

y = 3.3041x0.6516

R2 = 0.7268
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High Island Streambank Erosion High Island Streambank Erosion 
(SBE) Load Computation Methods (SBE) Load Computation Methods 

2.2. Compute daily SBE loadsCompute daily SBE loads
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High Island Streambank Erosion High Island Streambank Erosion 
(SBE) Load Computation Methods (SBE) Load Computation Methods 

3.3. Sum daily SBE loads to get seasonal SBE Sum daily SBE loads to get seasonal SBE 
load load 

4.4. Compute SBE proportion of the seasonal Compute SBE proportion of the seasonal 
TSS Load TSS Load 



Sample Selection CriteriaSample Selection Criteria
TSS concentrations at 5P less than 36 mg/L TSS concentrations at 5P less than 36 mg/L 
(clean water at the top of the transitional area)(clean water at the top of the transitional area)
Low TSS concentrations at 9P Low TSS concentrations at 9P –– Buffalo Creek Buffalo Creek 
indicate gulley contributions of TSS are indicate gulley contributions of TSS are 
insignificant at the time the sample was collectedinsignificant at the time the sample was collected

Site 5P

Site 9P



Sample Selection CriteriaSample Selection Criteria
If above criteria are met, TSS concentration at If above criteria are met, TSS concentration at 
10P is assumed to be from SBE/bluff erosion10P is assumed to be from SBE/bluff erosion



High Island Creek Outlet SBE Total Suspended 
Solids vs. Flow Regression 

y = 3.3041x0.6516

R2 = 0.7268
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ResultsResults

Y e a r S e a s o n a l T S S  
F W M C  (m g /L )

%  o f  s e a s o n a l T S S  
lo a d  f ro m  

s t re a m b a n k /b lu f f  
e ro s io n  

2 0 0 1 5 0 7 5 2 %
2 0 0 2 1 2 2 3 1 1 %
2 0 0 3 3 4 7 2 5 %
2 0 0 4 6 4 3 3 2 %
2 0 0 5 3 5 8 3 3 %

3 1 %F iv e  Y e a r  A v e ra g e

Upland and Classic Gulley TSS 
contributions ≈ 69%



ConclusionsConclusions

Streambank/bluff proportion of seasonal TSS Streambank/bluff proportion of seasonal TSS 
load:load:
–– Watonwan River = 34% Watonwan River = 34% 

Primary sources of sediment include streambank/bluff and Primary sources of sediment include streambank/bluff and 
uplandupland

–– High Island Creek = 31%High Island Creek = 31%
Primary sources of sediment include streambank/bluff, Primary sources of sediment include streambank/bluff, 
upland, and classic gulleyupland, and classic gulley

Streambank/bluff contributions vary according to Streambank/bluff contributions vary according to 
seasonal climatic conditions; precipitation type, seasonal climatic conditions; precipitation type, 
amount, intensity and timingamount, intensity and timing
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