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Three Questions

ÂWhere?
ÂLe Sueur 

ÂBlue Earth  

ÂWhat?
ÂBluffs  

ÂFields  

ÂRavines 

ÂHow?



Overview

Â Minnesota River Basin Hydrologic Simulation 
Program FORTRAN Model Background

Â Sources of Turbidity

Â Preliminary Research Results

Â Model Calibration

Â Results of Scenario 4



Modeled Sediment Attribution by 
Tributary Watersheds Based on 

Load Monitoring Data (1993-2006) 
Minnesota River at Jordan

Blue Earth 26%

Chippewa 2%

Cottonwood 15%

Hawk Creek 3%Le Sueur 26%

Direct to Mainstem 16%

Lac qui Parle 0.3%

Yellow Medicine 4%

Watonwan 4%

Redwood 4%

Pie-chart by TetraTech
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Hydrologic Simulation Program 
FORTRAN

Â FORMAT TRANSFER
Â Powerful, Flexible, Cumbersome

Â The watershed model iné
Â US EPAôs  Better Assessment Science Integrating point 

and  Non-Point Sources(BASINS)
Â US Army Corps of Engineersô Watershed Modeling System

(WMS)

Â Continuously (hourly) simulates the movement of 
water, sediment, and constituentsé
Â From Land to receiving reaches/reserviors
Â From one river reach downstream to the next
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HSPF Operational Structure

Pointsource.wdm

(Flow and loads)

Observed.wdm

(Monitored flows

and loads (FLUX))

Met.wdm

(temperature,

ET, solar radiation,

precip etc)

Watershed.uci

Output.wdm

(Predicted flows

and loads)

HSPF.exe

Non-point inputs

Point source inputs



Hydrology

Sediment  

Sorbed

Constituents

Dissolved

Constituents

HSPF Model 

Hierarchy



HSPF: Physical Representation

Pervious Land

Impervious
Land

Point Source

Downstream
River Reach

River Reach

Upstream
River Reach
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HSPF Sediment Erosion
And Transport Processes

Â Pervious Land Segments
Â Sheet and Rill (detached)

Â Scour (undetached)

Â Impervious Land Segments
Â Build Up and Washoff

Â River Reaches: Bank and Bed
Â Erosion

Â Transport

Â Deposition

ÂSand

ÂSilt

ÂClay



Fields



Fields



Ravines: Scouring



More Scouring:

Ravine Incision into Bluffs Field Gully

Photo courtesy of Scott Matteson MSU



Bluffs

LeSueur River Bluff (photo courtesy of Dr. Carrie Jennings,  MN Geological Survey)


