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Conowingo
27,100 sq. miles

Langland, 2015
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HSPF Sediment Transport
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HSPF SEDTRN simulation

(Tau/TauCS-1) * M

(1-Tau/TauCD) * W/d

Erodibility

Settling Velocity

Depth

Actual equation expressed 
as exponential for 
concentration change

TauCD , TauCS , Erodibility, and Settling Velocity are all changeable through time.

Shear Stress
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Marietta Safe Harbor Holtwood Conowingo

A mass-balance between Marietta & Conowingo
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Sand 0.00 0.00 0.00

Silt 0.99 0.99 0.33

Clay 0.98 0.98 0.79
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Transport factors of sand, silt, and clay for the reservoirs



Marietta Safe Harbor Holtwood Conowingo

A mass-balance between Marietta & Conowingo
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Marietta Safe Harbor Holtwood Conowingo

A mass-balance between Marietta & Conowingo
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Marietta Safe Harbor Holtwood Conowingo

A mass-balance between Marietta & Conowingo
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Sept 8
△ = 0.23 in

Sept 9
△ = 0.32 in

Tropical Storm Lee – Sept 4 to 9 2011
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Mar 12
△ = 0.20 in
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Summary and Key questions
• Ongoing research of Safe Harbor (Lake Clarke) and Holtwood

(Lake Aldred) using HEC-RAS has potential to inform the 
parameterization of HSPF simulation and therefore help improve 
the characterization of dynamic equilibrium.

• Phase-6 has potential to simulate scour at the Conowingo for the 
6 extreme storms between 1985-2014.

• Should we calibrate (a) rainfall for these 6 extreme events, 
and/or (b) F-Table to achieve a better capture streamflow peaks?

• There are three likely sources that can help quantify how scour 
and deposition changes with bathometry

(a) A synthesis from Langland 2015, (b) WRTDS analysis, (c) 
Conowingo Pond Mass Balance Model.
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2D HSPF 
Reservoir Simulation

CBP WSM



Phase 6 Prototypes

HSPF Upstream
HSPF Conowingo
Scour/Deposition 
& Water Quality

Bay
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• Refine HSPF calibration based on available data.

• Refine HSPF calibration based on the findings from HEC-RAS simulation of Safe 

Harbor & Holtwood, and Conowingo Pool Mass Balance Model (CPMBM).



Alternative to HSPF (post 2017 Mid-Point Assessment)

HSPF Upstream
Alternative

Model
Bay
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Alternative to HSPF Scour

HSPF Upstream

HSPF 
Conowingo 
Hydrology

Conowingo
Scour Model§

HSPF Conowingo
Scour/Deposition 
& Water Quality

Bay

Sediment 
Storage

(bathymetry)
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Summary

• The CBP has flexible methods to implement 
models of the Conowingo

• Need mathematical descriptions of scour and 
deposition as a function of flow and 
bathymetry

• The CBP Partnership would be interested in 
the recommendations from this workshop
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Key information needs

• Phase-6 has potential to simulate scour at the Conowingo
for the six extreme storms between 1985-2014.

– How does scour change with the bathymetry? Is there 
an agreement that its representation in Phase-6 
important?

– How does deposition change with the bathymetry? Is 
there an agreement that its representation in Phase-6 
important?

• Are there any other reservoir infill processes that should be 
considered in Phase-6 simulation?
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Key questions

• Phase-6 has potential to simulate scour at the Conowingo
for the 6 extreme storms between 1985-2014.

– Is there an agreement that changes in scour with the 
bathymetry an important phenomenon to represent?

– Is there an agreement that changes in deposition with 
the bathymetry an important phenomenon to 
represent?

• Should we calibrate rainfall during these 6 extreme events?

• Are there any other reservoir infill processes that should be 
considered in Phase-6 simulation?

20


