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Center for Integrated Natural Resources 
& Agricultural Management



Economic and Environmental Costs and Benefits 
of Living Snow Fences: Safety, Mobility, & 

Transportation Authority Benefits, Farmer Costs, 
& Carbon Impacts



 
Focus Groups and Surveys of Landowners and Agency Staff 



 
Costs of LSF and Standing Corn to Landowners 



 
Carbon Emissions and Sequestration 



 
MnDOT’s Cost Savings and Accident Reduction with LSF and 
Standing Corn 



 
Transportation Agency Tool
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Presentation Overview


 
Blowing Snow Problems



 
Snow Fences



 
Transportation Agency Tool 



 
Future of Tool
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Snow Problem Areas
3,700

Median Length 955 Feet



Blowing Snow Problems
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Blow-Ice

Drifting Snow

MnDOT

MnDOT



Snow Fences

08/09/2013 7Transportation Agency Tool to Analyze Benefits of 
Living Snow Fences



Living Snow Fences
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MnDOT



Do they work?
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MnDOT

MnDOT



Standing Corn Rows
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This Honeysuckle single row protects MN‐Hwy 30

8 ft.

Snow catch area, south of planting
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Miles Protected from LSF and 
Standing Corn Rows
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Potential Benefits
MnDot

Net benefits $1.3 million

Expand the program to 
40% of snow problem areas 
(from 2%)

Use tool for detailed 
analysis
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Economic, transportation & environmental benefits

Economic

Net benefits $14 million

Expand the program to 
65% of snow problem 
areas

Other Transportation Agencies

Implement LSF program and 
analyze snow problem areas

Coordinate with conservation 
agencies



Standing Corn Row and 
Living Snow Fence 

Transportation Agency Tool 

http://z.umn.edu/lsfcal
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Objectives


 
Cost/Benefit Analysis



 
Estimate Payment Ranges



 
Integrate MnDOT Snow Problem Database



 
Functional beyond MnDOT



 
Useable
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Databases
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Land Rent
MN Land 

 
Economics

Corn Yields
USDA

Field Surveys
MnDOT

LSF Payment Tool

Snow & Ice Related 

 
Accident Data

Mn DOT

AADT
MnDOT

Soil Rental 

 
Rate
FSA

Equipment 

 
Costs & Labor 

 
Rates MnDOT



Tool


 
Excel Based (VBA Macros)



 
Single File



 
Beta Tested



 
Version 1.0 release soon



 
Web Version in future
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Selected Features
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MnDOT Snow Problem 
Database
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Design LSF & SC
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Traffic & Crashes
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Blow Ice & Drifting Snow
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Installation Costs
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Establishment & 
Maintenance Costs 
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Inconvience1
22%1

Maintenance1
70%1

Rent1
8%1

Costs:%Annual%
Tree1and1
Shrub1Site1
Prepara[ on1

2%1

Container1
Conifers1
26%1

Shrubs1
6%1

Geotex[ le1
fabric1
60%1

Sales1Tax1
6%1

Costs:%InstallaVon%

330:1Single1
Axle1
63%1

Operator1
37%1

DriWing%
Sand/Salt1

2%1

330:1Single1
Axle1
66%1

Operator1
32%1

Blow%Ice%
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Results LSF
Snow Fence Cost Benefit  V1.0 (2012).xlsm

7/ 17/ 12

©  2012 Regents of the University of Minnesota. All rights reserved. Page 1 of 3

Segment  ID: 2047 User: David Smith
County: Aitkin

Road Num: 47
Milepost : 109.4

Costs and B enefit s of Living Sno w Fence

A ) Costs 15 year NPV

Installat ion -$4,397 cost  of inst alling living snow fence
Annual -$15,624 maintenance, inconvenience, rent

Total -$20,021

B ) Cost  Share & A nnual P aym ents

Installat ion Cost  Share $2,178
Soil Rental Rate P ayment $0

Total $2,178 total

C) Transp ortat ion A gency (M nD OT )

Blow Ice $67,608
Drifitng $58,462

Total $126,070
Net  (Benefit s - Costs) $108,228 savings minus costs (15 year)

D ) B enefit s to So ciety

Avoided carbon emissions $5,831
Avoided t ravel t ime $402
Avoided accidents $0 fatal, injuries, property damage
Transportat ion Agency $126,070 see C)

Total $132,304 total
Net  (Benefit s - Costs) $112,283

E)  A nnual P aym ents per acre

M in
M N  D OT Society

A nnual payment $510 $5,362 $5,911 average annual payment  range 
Land value $1,384 $178,746 $197,022 equivalent  purchase price range

M ax

total costs of installat ion, main tenance, inconvenience, & rent

installat ion cost  share from FSA (CRP) or NR CS (EQIP )
soil rental rate payment  from FSA

equipment  (capital, fuel, ...), t rans. op erator, sand/ salt
equipment  (capital, fuel, ...), t rans. op erator
total savings from reduce blow ice and drift ing snow problems

reduced fuel use & carb on sequest rat ion
reduced t ravel t ime including heavy commercial t raffic



Future


 
Translate Tool to Web


 
Non-state specific



 
Transportation Agency Database Management
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Thank You


 
Minnesota Department of Transportation for funding 
and supporting our project.



 
Dan Gullickson, MnDOT Forester

08/09/2013 28Transportation Agency Tool to Analyze Benefits of 
Living Snow Fences



Web Sites

http://z.umn.edu/lsfcal

http://z.umn.edu/lsf
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http://z.umn.edu/lsfcal
http://z.umn.edu/lsf


Questions….

Gary Wyatt

wyatt@umn.edu

David Smith

smit1260@umn.edu
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