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Severe Streambank Erosion 
Source of Sediment and Nutrients to Rivers

What does bank erosion look like?



Severe StreambankErosion is a 
Source of Sediment and Nutrients to Rivers

West Fork White River Watershed Assessment (Formica, et, al 2004)

ÅMajor tributary to Beaver Lake, drinking water source to NWA

Å124 mi2 rural watershed

ÅEstimated annual sediment load ð36,000 tons

Å66 % from accelerated streambankerosion
ÅState 303 (d) listed stream since 1998
Åaquatic life use not supported - high turbidity & excessive silt
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·Projects include a streambank 
monitoring component
·Measure erosion rates before 

and after restoration

·Sample bank materials

·Quantifying the amount 
sediment & nutrients unstable 
streambanks contribute 
provides information:
·Urban & watershed planning
Å Prioritize sites for restoration

Å Demonstrates project 
effectiveness

Å Determine best use of  funding

Å Address TMDLs or other water 
quality issues

Evaluation of Streambank Erosion and 
Estimating Sediment and Nutrient loadings 



Streambank erosion rates are measured before and 
after stream restoration is implemented

Evaluation of Streambank Erosion and 
Estimating Sediment and Nutrient Loadings 

Measured Streambank Profile-Osage 14
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·Samples collected from 
streambank horizons
·Measured
· Bulk Density
· Particle Size Distribution

·Analyzed Samples
· Total Phosphorus
· Total Nitrogen

Evaluation of Streambank Erosion and 
Estimating Sediment and Nutrient Loadings 



Streambank Material Sampling Results*

Summary of  Average Values

Location Material Class Bulk Density (lb/ft3) TP (lb/ton) TN (lb/ton)

Niokaska - Gulley
Fine 80 0.6 2.3

Coarse 148 0.2 0.6

Niokaska - Sweetbriar
Fine 102 0.6 1.6

Coarse 135 0.3 0.6

White River Fine 99 1.0 1.9

Mullins Branch Fine 96 0.4 2.3

West Fork White River
Fine 93 0.6 2.0

Coarse 97 0.3 0.6

Osage Creek
Fine 71 0.9 2.4

Coarse 112 0.3 0.6

Bulk Density:         71 to 148 lb/ft 3

Total Phosphorus: 0.2 ð1.0 lb/ton of  sediment

Total Nitrogen:      0.6 ð2.4 lb/ton of  sediment 

* Results of  the materials analysis is preliminary and under review



White River Streambank Restoration
Objectives

ÅImprove Water Quality and Local 

Ecology 
Å Restore 1,000 feet of  streambank and riparian 

using natural channel design principles

Å Reduce sediment and nutrients loadings from 

severe streambankerosion

Å Improve aquatic and terrestrial habitats 

ÅConduct Restoration in Priority 

Watershed
Å Beaver Lake provides drinking water for over 

420,000 people in NWA

Å Section of  White River on the State 303(d) list

Å State NPS priority for reducing nutrients

Project Partners
ÅWatershed Conservation Resource Center

Å City of  Fayetteville

Å Arkansas Natural Resources Commission

Å US Environmental Protection Agency

Å CH2M Hill



White River Streambank Restoration
General Conditions

Project Site

ÅBank Height

Å16 ft

ÅWatershed Area

Å400 mi2

ÅBankfull Flow

Å11,500 cfs


