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Cumberland Gap National Historical Park, KY Project:  
Ensuring Success and Management Effectiveness for the Imperiled Blackside 
Dace at Cumberland Gap National Historical Park: Sediment Acquisition and 

Modeling of Davis Branch 



Cooperating Agencies and Period of Investigation 

 
• Cooperating Agencies: 

– National Park Service, Cumberland Gap National 
Historical Park 

– University of Kentucky, Biosystems and 
Agricultural Engineering Department 

• Period of Investigation: 

– FY 2014 (second quarter) –  FY 2015 (fourth 
quarter) 



Study Area: 
 Cumberland Gap National Historical Park 

Davis Branch 



Problem Description 
• Davis Branch, a stream within the boundaries of Cumberland Gap 

National Historical Park, is a designated Warm Water Aquatic 
Habitat, Primary Contact Recreation, and Outstanding State 
Resource Water.   

• Davis Branch provides a critical habitat to the federally-threatened 
Blackside Dace, a small cyprinid fish endemic to the upper 
Cumberland River basin.   
– In recent decades, the populations of the Blackside Dace have 

declined throughout the Cumberland River basin due to loss of 
habitat, stream corridor degradation, and water-quality changes as a 
consequence of beaver dams within the watershed.   

• Davis Branch has been classified by U.S. Fish and Wildlife Service 
as a critical stream to the continued existence of the Blackside 
Dace.  The National Park Service Organic Act and the Endangered 
Species Act are requiring resource managers at the Cumberland 
Gap National Historical Park (CUGA) to take actions needed to 
mitigate the potential loss of the federally threatened species. 
 



Project Objectives 

• Collect sufficient baseline data about sediment loads 
in Davis Branch. 

• Create a numerical modeling tool to help predict 
sediment deposition and transport variability in Davis 
Branch under existing conditions and during and after 
the implementation of to-be determined stream 
restoration measures. 
– Provide field and modeled data needed to aid NPS 

resource managers to prepare an environmental 
assessment (ESA), plan stream restoration measures, and 
better assess the potential effectiveness of those 
restoration measures, thereby better ensuring that habitat 
conditions are suitable for the repopulation and long-term 
survivability of Blackside Dace in Davis Branch 

 



Approach 
• Collect data to characterize suspended sediment concentrations 

and loads, determine sediment fractions, and to support modeling 
of sediment deposition and transport characteristics before, during, 
and after restoration measures 

• Apply a physically based catchment sediment deposition and 
transport model (SEDCAD), developed by Richard Warner 
(Professor, University of Kentucky), needed to estimate sediment 
concentration, particle size distribution, sediment loads, and 
transport characteristics as part of the process of selection, design, 
and implementation of stream restoration measures. 

• Combine the functionality of the sediment and transport model 
(SEDCAD) with a rainfall-runoff model, Topmodel (Beven, 1995), to 
develop new and innovative techniques for predicting and analyzing 
deposition and transport of suspended sediment in ungagged and 
flashy streams such as those within the Cumberland Gap National 
Historical Park and elsewhere in the Cumberland Gap River basin. 
 



Products 

• A Scientific Investigations Report and/or 
equivalent peer-reviewed journal article that 
summarize sediment load/transport data, and 
fully describes the procedures and findings of the 
hydrologic and sediment transport modeling 
conducted for the project. 



Datasets: Aerial imagery and DEM’s 



Datasets: USGS Gage 03401385 

• Available Parameters: 

– Gage Height (feet) 

– Temperature (degrees Celsius) 

– Dissolved Oxygen (water, unfiltered, milligram) 

– pH (water, unfiltered, field, standard units) 

– Specific conductance (water, unfiltered, micro) 

– Turbidity (water, unfiltered, formazin nephelometric 
units, FNU) 



USGS Gage 03401385 – Gage Height 



USGS Gage 03401385 – Temperature 



USGS Gage 03401385 – Dissolved Oxygen 



USGS Gage 03401385 – pH 



USGS Gage 03401385 – Specific Conductance 



USGS Gage 03401385 – Turbidity 



Delaware River Basin Hydrologic Modeling:   
WATER Application *.txt,*.xml, editing capabilities 



Delaware River Basin Hydrologic Modeling:   
Incorporating Global Climate Model Data 



Delaware River Basin Hydrologic Modeling:   
Incorporating Global Climate Model Data 



Delaware River Basin Hydrologic Modeling:   
Incorporating Global Climate Model Data 



Delaware River Basin Hydrologic Modeling:   
Incorporating Water Use 



Delaware River Basin Hydrologic Modeling:   
Incorporating Water Use 

Discharge Discharge + Water Use 



Columbus, Indiana Flood Prediction:  
National Weather Service –  

Quantitative Precipitation Forecasts (QPF) 

http://www.hpc.ncep.noaa.gov/qpf/qpf2.shtml 
ftp://ftp.hpc.ncep.noaa.gov/shapefiles/qpf/7day/ 
 

http://www.hpc.ncep.noaa.gov/qpf/qpf2.shtml
ftp://ftp.hpc.ncep.noaa.gov/shapefiles/qpf/7day/


Columbus, Indiana Flood Prediction:  
National Weather Service –  

Quantitative Precipitation Forecasts (QPF) 

http://www.hpc.ncep.noaa.gov/qpf/qpf2.shtml 
ftp://ftp.hpc.ncep.noaa.gov/shapefiles/qpf/7day/ 
 

http://www.hpc.ncep.noaa.gov/qpf/qpf2.shtml
ftp://ftp.hpc.ncep.noaa.gov/shapefiles/qpf/7day/


Preprocessing and ability to view/query data 
Example: Topographic Wetness Index 

TWI 

TWI histogram 



TWI 

DEM 

Preprocessing and ability to view/query data 
Example: Topographic Wetness Index 



Modeling Preprocessing Tool - NWISPY 

http://ky.water.usgs.gov/usgs/projects/jlant_program_code/nwispy/html/index.html 

http://ky.water.usgs.gov/usgs/projects/jlant_program_code/nwispy/html/index.html


Modeling Post Processing Tool - HYDROCOMP  

http://ky.water.usgs.gov/usgs/projects/jlant_program_code/hydrocomp/html/index.html 

http://ky.water.usgs.gov/usgs/projects/jlant_program_code/hydrocomp/html/index.html


Best Practices for Scientific Computing 



Following Best Practices – Modular, Version Controlled, Unit 
Tested, Documented (accessible online), etc. 

https://github.com/jlant-usgs 
 

https://github.com/jlant-usgs
https://github.com/jlant-usgs
https://github.com/jlant-usgs
https://github.com/jlant-usgs


Questions? 
Jeremiah Lant 
USGS Hydrologist 
Kentucky Water Science Center 
jlant@usgs.gov 
(502) 493-1949 
 
GitHub site: 
https://github.com/jlant-usgs 
 
Example online documentation: 
http://ky.water.usgs.gov/usgs/projects/jlant_prog
ram_code/nwispy/html/index.html 
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