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Agenda

 Philosophy on estimators

What’s new: ‘Prevention’ label & Bioretention

BWSR water erosion pollution reduction 

calculator examples

 Feedback on what works



Goals

Measurable

Indicators

Environmental Outcomes



BWSR’s philosophy on estimators

Prompted by requests for measurable 
outcomes

Balancing act 

 Ease of use

Accuracy

 Cost effectiveness

Accuracy Cost



Recognizing Limitations

Simple models

Limited to info routinely collected

Sacrifice accuracy 

More general than site specific

Catastrophic events



Benefits

Quick, easy to use

No additional data collection

No lab analysis

Provides an estimated pollution reduction

Addresses requests for measureable 
outcomes



Common Calculators

WEQ (Wind Erosion Equation)

RUSLE2

MinnFARM

BWSR water erosion calculator



How are we doing?

Pink dots represent conservation 
projects without outcome data or 
an available estimator (n = 9,290)

Green dots represent 
conservation projects with outcome 
data ( n = 4,575)



What we’re doing now

Re-evaluate BMPs

Deploy ‘bioretention’ estimator

LCCMR project



Do all practices need 
an estimate?



A new perspective on BMPs

Correcting 
Pollution

• Terrace
• Sediment Basin
• Filter Strip

Preventing 
Pollution

• Salt Reduction
• Well Sealing
• Prescribed 

Grazing

BMPs



Preventative BMPs

BMPs that do not have an associated 
pollution reduction estimate because 
implementation of such BMP does not 
always result in a measurable reduction in 
pollution, rather the BMP implementation 
minimizes the risk of pollution occurring. 



BMPs categorized as “prevention”

 Pasture and Hayland Management
 Planned Grazing System
 Prescribed Grazing
 Nutrient Management
 Pond Maintenance
 Salt Reduction
 Sinkhole Treatment
 Use Exclusion
Well Sealing, Well Decommissioning, Abandoned 

Well Sealing
Windbreak Shelterbelt Renovation





BWSR wants your input

What other practices 
belong on the 
“prevention” list ?



BMPs categorized as “prevention”

 Pasture and Hayland Management
 Planned Grazing System
 Prescribed Grazing
 Nutrient Management
 Pond Maintenance
 Salt Reduction
 Sinkhole Treatment
 Use Exclusion
Well Sealing, Well Decommissioning, Abandoned 

Well Sealing
Windbreak Shelterbelt Renovation



BWSR Water Erosion
Pollution Reduction Estimator 

Soil-erosion based. Estimates:

Soil Loss Reduction (“Soil Saved”)

Sediment Reduction

Phosphorus Reduction



Soil Erosion



Soil Erosion

Reduced soil productivity (most 

productive soil near land surface)

Increased cost of farming

Lower yields, higher fertilizer 

requirements, more difficult tillage, 

higher bills for farm maintenance

Sediment



Sedimentation



Sedimentation

Clogs rivers, lakes, wetlands

Decreases storage capacity

Restricts navigation

Reduces recreation and scenic value

 Increases flood hazard and severity

Can destroy fish and wildlife habitat and 

pollute water supplies

Accompanying nutrients and pesticides



Phosphorus



Phosphorus

Eutrophication: excess nutrients causing 
proliferation of algae and aquatic vegetation

Excess P causes nuisance algae blooms, 
reduced transparency 

 Increased plant productivity uses up O2

Degrades fish habitat

Makes water unsuitable for swimming, other 
activities



MS-Excel spreadsheet

Formerly “hard-wired” into eLINK

Modified from LARS algorithms
Local Government Annual Reporting System 
(1997-2002   R.I.P.)

Original source: Michigan DEQ calculations

BWSR Water Erosion
Pollution Reduction Estimator



Limited to data routinely 
gathered & analysis routinely 
performed by field office staff.

Not prepared to ask landowners 
for info on nutrient application 
rates, cropping history, soil N & P 
data, etc.

Pollution Reduction Estimator 

LIMITATIONS



Pollution Reduction Estimator 

LIMITATIONS

Many simplifying assumptions

Applies to field scale

Does not estimate dissolved N & P

Does not estimate watershed yield
of Sediment & Phosphorus.



BWSR Water Erosion
Pollution Reduction Estimator

1. Estimate soil erosion before and after 

practice installation 

2. Estimate resulting reduction in 

sediment to nearest surface water

3. Estimate of resulting reduction in soil-

attached phosphorus



BWSR Water Erosion
Pollution Reduction Estimator

Soil Loss Reduction:

RUSLE2, Volume voided, other

Sediment reduction:

Distance to surface water? Filter 
strip? channelized? Gully 
characteristics?

 sediment delivery ratio (SDR)

Phosphorus Reduction:

Soil texture correction factor



BWSR Water Erosion
Pollution Reduction Estimator

Sub models:

Sheet/Rill

Filter Strip

Stream & Ditch 

Gully
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BWSR 
Calculator 

BWSR 
Calculator 
Instructions 



BWSR Water Erosion Calculator

User’s Guide:
www.bwsr.state.mn.us/elinkupdate/
Pollution_Reduction_Calculator_Manual.pdf

 Excel document download: 
http://www.bwsr.state.mn.us/elinkupdate/
Pollution_Reduction_Estimator_water.xls

http://www.bwsr.state.mn.us/elinkupdate/Pollution_Reduction_Calculator_Manual.pdf
http://www.bwsr.state.mn.us/elinkupdate/Pollution_Reduction_Calculator_Manual.pdf
http://www.bwsr.state.mn.us/elinkupdate/Pollution_Reduction_Calculator_Manual.pdf
http://www.bwsr.state.mn.us/elinkupdate/Pollution_Reduction_Estimator_water.xls
http://www.bwsr.state.mn.us/elinkupdate/Pollution_Reduction_Estimator_water.xls
http://www.bwsr.state.mn.us/elinkupdate/Pollution_Reduction_Estimator_water.xls






Calculator Guidance 
Document

http://www.bwsr.state.mn.us/
outreach/eLINK/index.html







Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)

 Soil loss after treatment (RUSLE2)

Distance to surface water

 Soil Type

Units applied (acres)

 Contributing watershed (acres)

 Presence of a filter strip









Example 1

A landowner in Stevens County wants to 
stabilize a 20 acre portion of a crop field using a 
critical area planting that lies 300 feet from the 
nearest surface water.  The contributing 
watershed is 100 acres and there is no filter 
strip present.  The site has silt loam soils.



Find suggested calculator



Determine inputs



Soil Loss Calculation - Before Treatment



Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)=5.6 tons

 Soil loss after treatment (RUSLE2)

Distance to surface water

 Soil Type

Units applied (acres)

 Contributing watershed (acres)

 Presence of a filter strip



Soil Loss Calculation-After Treatment



Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)=5.6 tons

 Soil loss after treatment (RUSLE2)=0.027 tons

Distance to surface water

 Soil Type

Units applied (acres)

 Contributing watershed (acres)

 Presence of a filter strip



Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)=5.6 tons

 Soil loss after treatment (RUSLE2)=0.027 tons

Distance to surface water=300 ft

 Soil Type

Units applied (acres)

 Contributing watershed (acres)

 Presence of a filter strip



Soil Type (Page A9 from  Instructions for using 

spreadsheet Pollution Reduction Calculator)



Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)=5.6 tons

 Soil loss after treatment (RUSLE2)=0.027 tons

Distance to surface water=300

 Soil Type=silt

Units applied (acres)

 Contributing watershed (acres)

 Presence of a filter strip



Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)=5.6 tons

 Soil loss after treatment (RUSLE2)=0.027 tons

Distance to surface water=300

 Soil Type=silt

Units applied (acres)=20 acres

 Contributing watershed (acres)

 Presence of a filter strip



Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)=5.6 tons

 Soil loss after treatment (RUSLE2)=0.027 tons

Distance to surface water=300

 Soil Type=silt

Units applied (acres)=20 acres

 Contributing watershed (acres)=100 acres

 Presence of a filter strip



Sheet/Rill Calculator

Inputs

 Soil loss before treatment (RUSLE2)=5.6 tons

 Soil loss after treatment (RUSLE2)=0.027 tons

Distance to surface water=300

 Soil Type=silt

Units applied (acres)=20 acres

 Contributing watershed (acres)=100 acres

 Presence of a filter strip=No



Inputting data

Input Data



Output Information

ENTER THIS DATA ON eLINK INDICATORS TAB

SEDIMENT (TSS) T/yr: 171.23

SOIL (estimated savings) T/yr: 111.46

PHOSPHORUS (est. reduction) lbs/yr: 243.47
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Inputting Data into eLINK:
Open the Land & Water Project



Inputting Data into eLINK:
Select the Indicator Tab



Inputting Data into eLINK:
Select the Category



Inputting Data into eLINK:
Select the Indicator



Inputting Data into eLINK:
Enter the Numeric Value from the Calculator



Inputting Data into eLINK:
Identify Calculation Method

Step 1: Scroll Left

Step 2: Identify calculator



Inputting Data into eLINK:
Use one line for each indicator

Sediment

Phosphorous



Gully Stabilization





Gully Calculator

Inputs

 Soil Type

 Volume Voided

Number of years to form gully

Distance to surface water

 Presence of a filter strip





Example 2

A landowner has a gully problem.  The 
gully is 10 feet deep, 50 feet long, has a top 
width of 60 feet and a bottom width of 30 
feet and took 4 years to form.  The end of 
the gully is 400 feet from the nearest 
surface water and it is not channelized.  
There is no filter strip present and the 
entire site has sandy loam soil.



Find suggested calculator



Determine appropriate inputs



Gully Calculator

Inputs

 Soil Type=Sand

 Volume Voided

Number of years to form gully

Distance to surface water

 Presence of a filter strip



Gully Calculator

Inputs

 Soil Type=Sand

 Volume Voided=½*(top width+bottom
width)*depth*length = ½*(60+30)*10*50= 
22,500 cubic feet

Number of years to form gully

Distance to surface water

 Presence of a filter strip



Gully Calculator

Inputs

 Soil Type=Sand

 Volume Voided=22,500 cubic feet

Number of years to form gully= 4 years

Distance to surface water

 Presence of a filter strip



Gully Calculator

Inputs

 Soil Type=Sand

 Volume Voided=22,500 cubic feet

Number of years to form gully= 4 years

Distance to surface water= 400 feet

 Presence of a filter strip



Gully Calculator

Inputs

 Soil Type=Sand

 Volume Voided=22,500 cubic feet

Number of years to form gully= 4 years

Distance to surface water= 400 feet

 Presence of a filter strip=No



Inputting data into the pollution 
reduction calculator

Input Data



Output Information

ENTER THIS DATA ON eLINK INDICATORS TAB

SEDIMENT (TSS) T/yr: 69.21

SOIL (estimated savings) T/yr: 239.06

PHOSPHORUS (est. reduction) lbs/yr: 69.21



Inputting Data into eLINK:

 Follow the same process as for the previous 
example



Stream & Ditch Bank Stabilization





Stream & Ditch Bank Stabilization Calculator

Inputs

 Soil Type

 Volume Voided

Number of years to erode bank to current 
position





Filter Strip Projects





Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before

 Soil Loss After

 Area

 Soil

 Width of filter strip

 Contributing Area

 Upland soil loss

 Upland area

 Effective filter strip





Example 3

A landowner in Stevens County wants to install a 
filter strip that is 20 feet wide and 0.8 acres in 
total size.  The site is on clay loam soil.  The area 
contributing to the filter strip is 30 acres in size 
and has a soil loss of 1.9 tons/acre/year.  The 
filter strip functions as designed.



Find suggested calculator



Determine appropriate inputs
Filter Strip



Soil Loss Calculations-Before Treatment



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After

 Area

 Soil

 Width of filter strip

 Contributing Area

 Upland soil loss

 Upland area

 Effective filter strip



Soil Loss Calculation-After Treatment



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After

 Area

 Soil

 Width of filter strip

 Contributing Area

 Upland soil loss

 Upland area

 Effective filter strip



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After = 0.0065

 Area

 Soil

 Width of filter strip

 Contributing Area

 Upland soil loss

 Upland area

 Effective filter strip



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After = 0.0065

 Area = 0.8

 Soil

 Width of filter strip

 Contributing Area

 Upland soil loss

 Upland area

 Effective filter strip



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After = 0.0065

 Area = 0.8

 Soil = clay

 Width of filter strip

 Contributing Area

 Upland soil loss

 Upland area

 Effective filter strip



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After = 0.0065

 Area = 0.8

 Soil = clay

 Width of filter strip = 20

 Contributing Area

 Upland soil loss

 Upland area

 Effective filter strip



Soil Loss Calculation-Upland Area



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After = 0.0065

 Area = 0.8

 Soil = clay

 Width of filter strip = 20

 Contributing Area

 Upland soil loss = 1.9

 Upland area

 Effective filter strip



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After = 0.0065

 Area = 0.8

 Soil = clay

 Width of filter strip = 20

 Contributing Area

 Upland soil loss = 1.9

 Upland area = 30

 Effective filter strip



Input Data-Need 2 different Areas

 Filter Strip

 Soil Loss Before = 0.87

 Soil Loss After = 0.0065

 Area = 0.8

 Soil = clay

 Width of filter strip = 20

 Contributing Area

 Upland soil loss = 1.9

 Upland area = 30

 Effective filter strip = yes



Inputting data into the pollution 
reduction calculator

Input Data



Inputting data into the pollution 
reduction calculator

Input Data



Output Information

ENTER THIS DATA ON eLINK INDICATORS TAB

SEDIMENT (TSS) T/yr: 20.36

SOIL (estimated savings) T/yr: 0.69

PHOSPHORUS (est. reduction) lbs/yr: 32.84



eLINK Output

Data is compiled for a statewide basis

 Provides an outstanding tool for visually 
showing the benefits of conservation

 Can be compiled on a smaller scale

 Excellent tool for use with local officials









BWSR Water Erosion
Pollution Reduction Estimator 

Useful, but…

Remember limitations

Not the main point of all this

Be careful out there…



Some BMPs are not designed to 
prevent soil erosion. 

How do you estimate the pollution 
reduction benefit of these practices?



Bioretention Estimator

Generates pollution reduction estimates for:

 Total Phosphorus

 Total Nitrogen

 Total Suspended Sediment

Minnesota Stormwater Manual

Urban Stormwater Retrofit Practices Manual



The “Simple Method”

Loading =  P*R*C*A*0.2

P= Rainfall depth per year 

R = Runoff Coefficient

C = Pollutant Concentration

A = Area of Contributing Watershed

0.2 = a regional constant and unit converter



Input Values

P, Average Rainfall in inches

I, watershed imperviousness

A, area of contributing watershed

Type of BMP : Bioretention, Infiltration, 
Filtration

Land Use



P – Average Rainfall 
Depth per year

•MN stormwater manual 
uses statewide average of 
26”

•Use State Climatology Map

•Use NWS long-term 
weather station



I - Watershed 
Imperviousness

% imperviousness of 
site relates to Runoff 
Coefficient



Area of Contributing Watershed

If the total area of the 
site is greater than 
640 acres the 
Bioretention 
estimator may not be 
appropriate



Type of BMP

Bioretention

 Filtration

 Infiltration



Bioretention

Designed and 
engineered systems 
with an underdrain.



Infiltration

Natural or constructed

depressions that capture

and infiltrate

stormwater.

Examples: Infiltration trench, 
pervious pavers, 
infiltration basin.



Filtration

Stormwater controls

that improve

stormwater quality by

passing stormwater

through a filter media.

Examples: Swales, filter 
strips, sand filters



Important Caveats

 “Bioretention” BMP 
type assumes 
underdrain system

Use “infiltration” BMP 
type for raingardens



Example 1

Raingarden in a mixed residential area in 
St. Paul.  Area of contributing watershed is 
.15 acres. 



Example 1 – Input values

P = Annual precipitation = 31.5”

I = Watershed imperviousness = 70%

A = Watershed = .15 acres

BMP Type = Infiltration

Landuse = Residential



Example 2

A local company installs a sand filter to treat 
stormwater runoff from a parking lot.  



Example 2 – Input Values

P = Annual precipitation = 28.5”

I = Watershed imperviousness = 100%

A = Watershed = .5 acres

BMP Type = Filtration

Landuse = Commercial



An example on your own.

Take a few minutes and 
apply the estimator to a 
site you are familiar 
with.



We want your feedback !

What worked well?  What do you like 
about this tool?

What is not intuitive about the estimator?

What about this estimator doesn’t work 
well?

Other comments or suggestions?




