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• NPS Modeling vs. Monitoring Data
• Modeling Approach
• Implementation Plan
• Case Study

– Geist Reservoir
– Lower DuPage River



Who Is V3?
V

IS
IO

V
E

R
T

E
R

E
V

IR
T

U
T

E
Who Is V3?Why Estimate Pollutant Loads?

V
IS

IO
V

E
R

T
E

R
E

V
IR

T
U

T
E • Pollutant load estimates are required for 

Watershed Management Plans
• Most often missing element from plans
• Generally 2 ways to estimate pollutant loads

– NPS Modeling
– Monitoring Data
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– Best suited where detailed monitoring and flow gauging is 
available

– Does not attribute loads to particular sources or areas
– Based on historical data and cannot be used to directly 

predict how loads may vary in the future
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• NPS Modeling
– Can be used to evaluate the 

relative magnitude and 
location of sources

– Can be used to project future 
loads

– Helps plan restoration 
strategies and target load 
reduction efforts

– Can be highly sophisticated or 
very generalized

– Can be used to evaluate 
specific BMPs
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• Data Inputs
• Calibration and Validation
• Interpreting the Results
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– Is the model appropriate for your watershed?
• Credibility

– Has the model been shown to produce valid 
results?

• Usability
– Is the model easy to learn and use?

• Utility
– Is the model able to predict planned changes within 

your watershed?
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– Many models have been designed for specific 
pollutants

– 303(d) List: Identifies waters not meeting water 
quality standards and parameters resulting in the 
listing

– TMDL Studies
– Observed Water Quality Data/Local Knowledge

• Typical Parameters
– Total Nitrogen
– Total Phosphorus
– Sediment
– Fecal Coliform
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• Land Use
• Soils
• Slope
• Management 

Techniques

• Monitoring Data
– Flow
– Water Quality

• Meteorological 
Data
– Precipitation
– Temperature
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Who Is V3?Calibration and Validation
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E • Give modeling results a “reality check”

• Two separate procedures, therefore require two data 
sets
– First data set is used to adjust model parameters until 

a best fit is observed
– Second data set is used to test the performance of the 

model
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• If sufficient data is 
unavailable, 
compare to literature 
values

• Without calibration 
and validation, 
results can still be 
useful
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E • Mapping can help visualize 

where the “problems” are
• Determine the magnitude 

of the problem
• Comparison of multiple 

model runs
– Existing vs Future conditions

• Applying Results to the 
WMP
– Implementation Plan
– Load Reductions
– BMP Implementation
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– Provide a numeric reference to evaluate plan 
achievement

– Can be set in several ways – percentage reduction 
or known targets

• Target Load Sources
– TMDL

• What pollutants were considered?
• Time frame
• Management efforts

– Known Water Quality Standards
• Illinois Water Quality Standards, Title 35: Environmental 

Protection
• EPA Guidance Documents (Ambient Water Quality 

Recommendations)
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– Choose specific BMPs 
for specific pollutants

• Sediment, Nitrogen, 
Phosphorus, etc.

– Choose specific BMPs 
for areas

• Agricultural vs Urban

– Use modeling to predict 
the pollutant removal 
from the implementation 
of one or more BMPs

N/A40%45%75%Naturalized 
Stream Buffer

N/A35%55%80%Naturalized 
Detention Basin

N/A65%80%40%Bioretention 
Practices

Urban Best Management Practices

N/A55%45%75%No-Till/Reduced 
Till (Conventional 

Tillage)

N/A40%30%80%Grassed 
Waterways

90%65%60%70%Exclusionary 
Fencing

N/A40%45%40%Cover Crops

E. coliNPSedBMP/Measure

Estimated Load Reductions

Agricultural/Rural Best Management Practices

Best Management Practice Load Reduction
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E • Located in Central Indiana, northeast of Indianapolis

• 140,190 acre watershed of which Geist is 1,900 acres
• Serves as a drinking water supply for the City of 

Indianapolis
• Toxic Blue-Green Algal blooms kick-started WMP 

process
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– Spreadsheet Tool for Estimated Pollutant Loads
– Excel spreadsheet, easy to use
– Total Nitrogen, Total Phosphorus, Sediment 
– Annual basis
– Can calculate the effects of BMP implementation
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• Selected BMPs 
for each 
subwatershed 
based on the 
specific 
pollutants

Wetland Restoration

Stream Restoration

Nutrient/Waste Management

Exclusionary Fencing

Education and Outreach

Buffer/Filter Strips

Alternative Watering System

Total 
Phosphorus

Wetland Restoration

Nutrient/Waste Management

Exclusionary Fencing

Education and Outreach

Buffer/Filter Strips

Alternative Watering System

E. coli

Honey Creek

High Priority Subwatersheds

Suggested BMPReason for 
being Critical

Critical Area

BMP Selection
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• Located primarily 
in Will County

• Approximately 
108,000 acres
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– Total Nitrogen, Total Phosphorus, Sediment, Fecal 
Coliform, and Chloride

– Event Mean Concentrations derived from published 
values were used

– Calibration performed based on limited data and 
professional judgement
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