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Stream Restoration 

The goal of ecological stream restoration is to restore the stream ecosystem’s physical, chemical, 
and biological composition as close as possible to the native state given the permanent 
watershed alterations1

The five most common goals
• improve water quality;
• manage riparian zones;
• improve in-stream habitat;
• allow for fish passage and
• stabilize stream banks2

1 Murdock, 2005; 2 Bernhardt et al. 2008

Where?   Why?   How?



Fast Inventory and Assessment

Duck River, TN 155 MILES, 250 XS, 2 SURVEYORS, 10 DAYS

DUCK RIVER AGENCY



Evaluation



spatial metadata embedded in video: 
works in arcgis, qgis & remote geosystems geotagger



Condition data linked in gis
time, location & condition scores



maps showing System condition: 
continuous data, point data & prioritized data



how do we collect data? 

B A C K P A C K K A Y A K I N F L A T A B L E  B O A T

D R O N E S :  C o m i n g  s o o n



Time
Location
Elevation

GPS

Side Video/LiDAR

• Left & Right Streambank

• Riparian

• Floodplain Access

• Infrastructure

Front Video

• Habitat Type

• Canopy Cover

Down Video & Sonar

• Depth

• Side-scan imagery

• Substrate Type

• Embeddedness

Water Quality Sensor

• DO, pH, Temp, etc.

Acoustic Doppler Current Profiler

• Bathymetry

• Discharge

• Transects

Water Grab Samples

• eDNA

what data do we collect? 



streambank condition 
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High Definition Stream Survey Methods for a MS4 Stormwater Permit



Streambed Condition
side-scan sonar & video



Water Quality Sampling



Channel Geomorpholgy
depth, elevation, slope & habitat type



BATHYMETRY 
+

LIDAR



discrete feature Condition

Clean 

Outfall

Illicit 

Discharge



Site Assessment and Project Suitability



project suitability: Selecting A Site

Locations with:

• Highest Ecological Lift

• Greatest Accessibility

• Lowest Cost

Determine most suitable 

restoration technique



Animal suitability: 
trout Habitat

Segment

Brown 

Trout 

Adult

Brown 

Trout 

Juvenile

Brown 

Trout 

Spawning

Rainbow 

Trout 

Adult

Rainbow 

Trout 

Juvenile

West Branch
0.52 0.53 0.41 0.63 0.64

Upper East Branch
0.45 0.52 0.44 0.56 0.54

Lower East Branch
0.56 0.49 0.38 0.63 0.62

Delaware River
0.63 0.45 0.32 0.67 0.65

HSI Based on Depth, Velocity, Substrate and Cover



General Public Suitability: Recreational Use
Find areas with suitable: 
(1) Depth, (2) Roughness and (3) Velocity



federal, state 
& local 

partners
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BETTER DATA        BETTER DECISIONS        MORE SUCCESS
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