Living

Transportation Agency Tool to Analyze
Benefits of Living Snow Fences

Tool Team Other Team Members
Gary Wyatt, Extension Educator Steve Taff, Extension Economist
Dean Current, CINRAM Program Director  >'€'1a Schroeder, Research Assistant
. . Dinesh Paudel, Research Assistant
Diomy Zamora, Extension Educator Joe Knight, Asst. Professor
Dan Gullickson, MN/DOT Forester Don Kilberg, Researcher

David Smith, Research Assistant

- Transportation A

* Living Snow Fences 08/09/2013

1



Parthers

Center for Integrated Natural Resources
& Agricultural Management

UNIVERSITY OF MINNESOTA

EXTENSION

ALIOT

= "L-i-ving._.zgno\'/\'i"lf__éh"c":es - e p—— 08/09/2013




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
Median Length 955 Feet




Blowing Snow Problems

Drifting Snow
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Snow Fences

Snow fences reduce drifting, increase visibility for drivers

Travelers through the Rockies and much of the interior West will face blowing and drifting snow today.
Danger to drivers will be reduced in areas where properly built and located mrmgsh:}tmd.

1 wind is foroed to go around 2 Suspended snow
and the o fence,

Ideally the fence should be

set back from the shoulder a distance

35 times the height of the fence. Placing
the fence too close to the roadway can
make drifing problems worse.
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Living Show Fences
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Do they work?
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Corn Rows
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Miles Protected from LSF and
Standing Corn Rows

w=wStanding Corn
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Potential Benefits

MnDot Economic

*Net benefits $1.3 million *Net benefits $14 million

*Expand the program to *Expand the program to
40% of snow problem areas ~ 69% of snow problem
(from 2%) areas

eUse tool for detailed Other Transportation Agencies

analysis °*Implement LSF program and
analyze snow problem areas

®Coordinate with conservation
agencies

‘Economic, transportatlon & environmental beneflts IRt 2013 13



Standing Corn Row and
Living Snow Fence

Transportation Agency Tool

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

Cost/Benefit Analysis

Estimate Payment Ranges

Integrate MNDOT Snow Problem Database
Functional beyond MnDOT

Useable

s Transporta| n Ag
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Databases

Equipment

Corn Yields Costs & Labor

Land Rent
MN Land
Economics

Soil Rental
Rate
FSA

USDA Rates MnDOT

LSF Payment Tool

- Living Snow Fences -

Field Surveys
MnDOT

Snow & Ice Related
Accident Data
Mn DOT

08/09/2013 1 6




Tool

Excel Based (VBA Macros)
Single File

Beta Tested

Version 1.0 release soon

Web Version In future

Tramﬁ. gency
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Legend
Selected Features =

User Input: Value

~ Transportation Ac
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MnDOT Snow Problem =
Database i

1.) Filter List to locate Segment 1D

Road Number  District

Plow Route
: Jet. BN 91 to Jet US. 59
ct. MN 91 ta Jct. US. 59
ct. MW 91 ko Jet. US. 59
I-90: Jct. MN 91 ta Jct. US. 59
I-00: Jct. MN 91 o Jet. US. 59
- .. S 59 o Ject. CSAH 9
1882 265 204 703 202 =y . e S Ty
S 50w Jet. CSAH 9
S 59 ta Jct. CSAH 9
S 50 o Jet. CSAH 9
: US 59 to Jct. CSAH 9
: US 50 ta Jet. COAH O
: Jct. MIN 91 ko Jct. US. 59

ct. MN 91 ta Jet. US. 59
ct. N 91 ta Jet. US. 59
: Jet. MN 91 to Jet. US. 59

1-90: Jet. MK 91 ta Jet. US. 59
[-90: Jct. MN 91 ta Jct. US. 59
I-90: Jct. MN 91 ko Jet. US. 59
| 1-90; Jct. M 91 to Ict. US. 58
BE LRI |8 T A T T T i T T | - I-80: Jet. US 75 to Jet. MM 51
S48 | 7010000000663 24, | | | i | | | 1-00: Jet. US 75 to Jot, MM 91
849 | 701000000%0654_23.36 | | | .. I-90: Jct. US 75 to Jet, MM 91
1115 | 72200000000809_1.6 |

Traﬁsio n/
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Legend

User Input: Blank

User Input: Value -

Design LSF & SC
e

" E i o o [

¢} Superelevated (SE) Curve (Yes, N --_-
e L | T ) (8/acre) - -

3) Snow |Fénce Design
e n) Fence Setback
" b) Snow Feace (SF) Length

4) uvll;‘J ﬁ;mrw Fence (LSF)

~ Living Snow Fences 08/09/2013 20



Traffic & Crashes

6) Traffic

e []1 [
b) AADT Growth rate rmwm-._-
e [ [
d) HCAADT Growth Rate {-ﬂﬂl#}-._-
e | 1 [
D Tt Sy e L [
g) Traffic Speed Reduction (mph) -
7) Snow & Ice Related Crashes
(per 11 years) .--
e 1 e 0 B3
e 1 e 0 B3
—. . o 2
N
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end
User Input: Blank

Blow Ice & Drifting Snow ===

10) Blow lee {unit)

a) Blow lee Events (# /year)

bl Truck Class {class)

¢) Truck Time (hours /event)

d) Truck Mileage {miles/event)

¢) Treatments per event (# /event)

{lbs/lane mile)

Events Using | Equipment | Equipment Equipment
Equipment Quantity Time s Milenge
| (ffyear) | (#/event) | hours/#/erent)| (miles/ # /event)

08/09/2013 2 2




end
User Input: Blank

User Input: 'lkluw.

Installation Costs

Revised 2% Living Snew Femce Cost Share Warksheet B Fage | of 2

LUSER
. FarmerLand Mame;
Dinstinl bt hoom Cmaln bl MuddlFoss:

Clay:
Brate:
Troe sal Sheyl Site Progouraibon - Zip Coder _ FEA Farm Mo

Pleoiie Mugiiher: FEA Tract Na.:

Bareroot Trees Trunk Highway Central Sccti o

Comniy Tonmship, Section
Coetmitaer Conifies '
- Inseri eligible CRP costs fram producer receipishills:
Shrube I. Treeand Shrub Site Preparstionon _ sores

m 2, Mumber of Bareroot Trees s sdacosiof

3. Mumiber of Conlaiser Conifers is il o el of
4. Mumiber af Shiubs & ata cost af
5. Cost ol plasig lise e 2, 3, 4 e shove
i Cost ol one weed of idsac contrel witkin 24 montlis
iMoteCRP C/% s ondy suthorized if ihis compomend
is needal for the cover saablishment)
7. Site Prep cost For Mative Grosses on

B, Mairve Omss Seedcosifor _ acres
Mot seeding rate of 15 pouils per ocre s i}

9. Crectearile Cabsie |plastic muleh) cost oo el ¥
{FSA wall omily be providing CEP C/'5 for thas
compaiient i areis of 25 imh or b
raiiifall acecading e T-CRP (Rev 4) Past 20§

Lk Sales Tax

L1 Toasl piodiices costs Gor lise e 1-10

Transporta o) . ,
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Establishment &
Maintenance Costs

RESET USER INPUTS

Spot Spraving
R
o R I o o

per mcrd L= 506 5108

—

50 £
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Results LSF

7117112

Snow Fence Cost Benefit V1.0 (2012).xIsm

Segment ID: 2047
County: Aitkin
Road Num: 47
Milepost: 109.4

Costs and Benefits of Living Snow Fence

A) Costs

Installation
Annual

15 year NPV

-$4,397
-$15,624

User: David Smith

cost of installing living snow fence
maintenance, inconvenience, rent

Total

-$20,021

B) Cost Share & Annual Payments

Installation Cost Share
Soil Rental Rate Payment

$2,178
$0

total costs of installation, maintenance, inconvenience, & rent

installation cost share from FSA (CRP) or NRCS (EQIP)
soil rental rate payment from FSA

Total

$2,178

C) Transportation Agency (MnDOT)

Blow Ice
Drifitng

$67,608
$58,462

total

equipment (capital, fuel, ...), trans. operator, sand/ salt
equipment (capital, fuel, ...), trans. operator

Total
Net (Benefits - Costs)

D) Benefits to Society

Avoided carbon emissions
Avoided travel time
Avoided accidents
Transportation Agency

$126,070
$108,228

$5,831
$402

$0
$126,070

total savings from reduce blow ice and drifting snow problems
savings minus costs (15 year)

reduced fuel use & carbon sequestration

reduced travel time including heavy commercial traffic
fatal, injuries, property damage

see C)

Total
Net (Benefits - Costs)

E) Annual Payments

$132,304
$112,283

per acre

Min

total

Max

MN DOT Society

Annual payment

$510]

$5,362]  $5,911average annual payment range

Land value

$1,384|

$178,746]  $197,022]equivalent purchase price range
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Treehnd1
Costs:InstallaVon%hnrusiter

Prepara[ onl
Sal:s‘]faxl 2%1

%1
Geotex[ lel '
fabricl
60%1

DriWIng%

Costs:Annual%

Blow%e%

Sand/Salt1
2%1

opsez';s'l“” Operatorl )
. 37%1

Incapacitating Incapacotating Possible Injury Damage Crash
Fatal (K) Injury (A) (B) (€) (N) Total
# # # # # #

15 year

Crashes

0.00 0.00 0.11 1.20 0.11 1.42

Travel Time
Car Drivers eavy Commerical
(hours) (hours)
28.24 5.97

Fuel/Sand/Salt
Avoided Fuel  Avoided Sand  Avoided Salt
(gallons) (lbs) (lbs)
5,261 0 39,375

Snow & Ice Removal Equipment
Equipment Equipment rans. Operator
(Hours) (miles) (hours)

630 25200 1260

Carbon
Avoided
(ton CO2)

Total Carbon
(ton CO2)

Sequestered
(ton CO2)

108
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Future

®* Translate Tool to Web
® Non-state specific
® Transportation Agency Database Management
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USDA CENSUS o
=l AGRICULTURE

United States Department of Agriculture Google™ Custom Search E
About the Census | Newsroom Publications Site Map | Search Tips | Translate
; ; rp j (e
You are here: Home [ Help / Report Form and Instructions / 2012 Report Form Stay Connected |'s ﬂ m fickr
Also See 2012 Census Report Forms and Instructions

= Report Forms and Instructions
= Search Tips

= Frequently Asked Questions

= Site Map

The following are samples of the report forms and the report form guide for the 2012 Census of
Agriculture.

2012 Census Report Form Guide

Instruction Sheets

Regions 1 - & Instruction Sheets

Hawaii, Region 7, Instruction Sheet

Report Forms

To view a sample of the report form for your state, select your region from the list below.

2012 Census Regions



Thank You

® Minnesota Department of Transportation for funding
and supporting our project.

® Dan Gullickson, MNnDOT Forester

% ¥, Transporta| n Ag
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Web Sites

http://z.umn.edu/Isfcal

http://z.umn.edu/Isf

08/09/2013 2 9


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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