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Bounce and MDOYT Statistics

Scatter 2013

e 31,791 lane miles B

* 330 snowplows

* Average winter expense
is $80 MILLION

* 5-year average salt
usage is 570,000 Tons

e Current average price of
salt is $45/ton
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- 2012 Study Recap

* Tested 25, 35, and 45 mph speeds
e Treated Salt vs. Untreated Salt

* Rear cross conveyors and Y-chute delivery
systems

e
&MDOT Operations Field Services Division

Bounce and
e 2012 Study Recap

* Truck Speed effects Salt Bounce and Scatter

the most (25 mph speeds retained the most
salt in target zone by far)

* Treated salt scatters less than untreated salt
(Confirmed results from 1970°s MIDOT study)

e Rear cross conveyor slightly outperformed Y-
chute delivery system
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Bounce and
Scatter 2013

2013 Bounce and
Scatter Study Goals

Determine if improved delivery systems can
provide acceptable B&S at speeds faster than

25 mph.

e Observe effect boots have on B&S (various

heights)

* Assess performance of advanced delivery
systems (Slurry Generator and Zero Velocity)

<
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Bounce and Consider. atiOI,S/
Scatter 2013

Systems Tested

Mark Crouch, Roadway Operations Coordinator

Operations Field Services Division
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Bounce and 4 .
scatter 2013 con.’IderatlonSI [ L]

* Repeated each test . ‘ng \
scenario 3 times to
obtain an average

 All testing performed
during the summer
months without traffic

* Hottest day of year!

o
“MDOT Operations Field Services Division

Michigan Dcpartment of Trar s ortation

Bounce and p
B ter 2013 Test Location

US-31 in Benton Harbor, Michigan
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Bounce and
Scatter 2013

Grid Layout

Bounce and Scatter Lane Layout

12 Foot Shoulder , 12 Foot Lane 12 Foot Lane 12 Foot Shoulder,
4FT,  AFT __A4FT _4FT _AFT 4FT _4FT AFT __AFT __A4FT _4FT __4FT
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100 Feet Test Area

= alt Drop Zone
DIRECTION
OF TRAVEL

Operations Field Services Division

Bounce and
Scatter 2013

Radar
Trailer
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Bounce and How Salt Was

Scatter 2013

Close Up of Collection Lanes

Collected

Complete Group Effort
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Bounce and How Salt was Weighed
and Recorded

Scatter 2013

New Weighing Process

Digital Table Scale
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Bounce and
Scatter 2013

2012 Delivery
Systems Tested

Y-Chute Rear Cross Conveyor
&MDOT Operations Field Services Division
Bounce and 2013 Y-Chute at
Scatter 2013

Different Heights

Y-Chute

&MDOT

Michigan Department of Tra

One Inch Height

Operations Field Services Division
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Bounce and
Scatter 2013

2013 Y-Chute at
Different Heights

Six Inch Height Twelve Inch Height
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Bounce and
Scatter 2013

Salt Slurry

®MDO

Michigan Department of Trar sj ortation

2013 Advanced
Delivery Systems

Zero Velocity
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Bounce and
Scatter 2013

Data Analysis/ System
Performance

Matt Pratt, Roadway Operations Coordinator

.
&MDOT Operations Field Services Division
Bounce and e,
Scatter 2013 Field Data Sheet

® 3 passes made for each
scenario with averaged
results

® Weights were recorded

in grams

" Expected total weight
collected at 350 Ib. rate
is 6.63 Ibs. per pass

®  Converted weights to

percentages for better
comparison
Operations Field Services Division
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Bounce and
Scatter 2013

12 Foot Shoulder . 12 Foot Lane

Grid Layout

Bounce and Scatter Lane Layout
12 Foot Lane 12 Foot Shoulder,

4FT, AFT __4FT . 4FT __A4FT AFT _4FT AFT_AFT . AFT__AFT__4FT.
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D
Lat Drop Zone

100 Feet Test Area

DIRE ETI ON
OF TRAVEL
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Bounce and
Scatter 2013

Graphical Results

]

Advanced
Systems

Salt Slurry Generator Zero Velocily
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Bounce and
Scatter 2013

Single Point
Effectiveness Rating

* Viewing collection graphs provides general idea

of performance

* Want to provide simple overall assessment for
comparison (Single Point Value)

* Single point effectiveness based on “Total
Percent By Group” data on graphs.

67%
Effective

33%
Effective

2 1
Overall Ef fectiveness = (% Green) + 7 (% Yellow) + 3" (% Orange)

i'(‘M])OFI‘ Operations Field Services Division

Michigan Dpartment of Trar s ortation

Bounce and Slﬂgle Point

scatter2013 | Effectiveness Rating
Year Test Scenario Overall Effectiveness
2013 |25 mph; Zero Velocity with Auto Sense 0.93
2013 |35 mph; Zero Velocity with Auto Sense 0.82
2013 |25 mph; 6" Boot Y-Chute 0.78|
2013 |25 mph; 1" Boot Y-Chute 0.77
2013 |25 mph; Slurry Generator with Water 0.76|
2013 25 mph; 12" Boot Y-Chute 0.71
2013 |35 mph; Slurry Generator with Water 0.68

2013 |35 mph; 1" Boot Y-Chute

2013 |35 mph; 6" Boot Y-Chute

0.57

2013 |35 mph; 12" Boot Y-Chute

10/21/2013
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Bounce and

e 2013 Boot Performance

* 1” boot and 6” boot performed
roughly the same for each tested
speed.

* Without a boot (12” test),
material would drop beyond the
end of the Y-Chute.

* The single point effectiveness
improved approximately 5% by
adding a boot 1” to 6” off the
ground.
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Bounce and Slurry Generator
Scatter 2013
Performance .
° 35 mph Slurry Generator Year Test Scenario Effectiveness
5 25 mph; Zero Velocity with Auto 3|
performed slightly below 2013 sense 0.0
lowest 25 mph speed 35 mph; Zero Velocity with Auto
2013 |Sense 0.82|
4 g - 2013 |25 mph; 6" Boot Y-Chute 0.78
¢ Unit tested was limited in its 2013 |25 mph; 1" Boot Y-Chute 0.77
abilities to perform according | 25 mphislurry Generator with o
to manufacturer’s specs 2013 |25 mph; 12" Boot Y-Chute 0.71
35 mph; Slurry Generator with
* Slurry Generator should be 2013 |Water 0.68

2013 |35 mph; 1" Boot Y-Chute

able to maintain acceptable
scatter patterns at 35 mph if
2013 |35 mph; 6" Boot Y-Chute

properly setup 2013 |35 mph; 12" Boot Y-Chute

e Acceptable scatter patterns
are not maintained at 45 mph
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Bounce and Zero Velocit 14

Scatter 2013 Performante

Overa
= ¥

125 h; Z Velocity with Aut
were the top two performers 2013 sapapt cero Beloctty Wi SUTo

0.93

25 mph and 35 mph Zero Velocity (-'Eil Test Seenarin

135 mph; Zero Velocity with Auto

Zero Velocity effectiveness tested ..2013 Sense
2013 |25 mph; 6" Boot Y-Chute

0.82)

0.78

the same or better than Y-Chutes 2013 125 mph; 1" Boot Y-Chute

0.77,

with boots at next slowest speed 25 mph; Slurry Generator with
2013 \Water

0.76|

2013 |25 mph; 12" Boot Y-Chute

0.71

Acceptable scatter patterns are 35 mph; Slurry Generator with
maintained at 35 mph, but 2013 |Water

NOT at 45 mph [ 2013 |35 mph; 1" Boot Y-Chute

To meet performance standards,

Zero Velocity spreaders must be
utilized according to
manufacturer’s settings

o
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Michigan Dcpartment of Trar s ortation

Bounce and

B 2013 2013 Conclusions

Performance standard threshold set near level

of lowest performing 25 mph speed

* Slurry Generator meets criteria at 35mph
(not 45 mph)

e Zero Velocity at 35 mph out-performed all
other systems at 25 mph (Did not meet criteria
at 45 mph)

e Boots alone do not meet criteria for standard
systems at 35 mph (Does decrease B&S by 5%)
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Bounceand  B&S Impacts on MDOT

Scatter 2013

Operations

New for Winter 2013/2014:

* Improved salt application rate table.

* Maintenance advisory pertaining to “Best
Practices for Applying Deicing Materials”.

G
(‘MDOT Operations Field Services Division

Michigan Dcpartment of Trar s ortation

Bounce and

Scatter 2013 N ew Sal ti”g Table

MDOT WINTER MAINTENANCE APPLICATION RATES: (SOLIDS)

““:‘. et | wtamn coworn e s T — ACTICHS. & AFPUCATION SLCOMMENDUD
ﬁ. e 150 T AT AR D PLOW, TREST uazanrs ONLY
‘ Pz 150 WOT AFCOASATACED. AP 43 MDD
77 - oW 150-300 T ATCOASATNOL D PO & ALY A3 WD
I u NG nan 150-300 NOT AfCOMSATNDED Aem a8 wermen.
ﬂ oW 150-300 WO AFCOARATNCED W & ALY A5 DD
‘E i L TG R 150-300 WOT ARCOAmAINCED Apmy s nagEan
NOW 150-300 NOT AFCOMMINDED PLOW & ALY A3 MDD
l u FRATTING RN 300-350 A00 ALY A TEAD
i ﬁ AW § PREEIG A 150-300 400 O & ALY A MEIAD
- - .‘rmx'{ ow 225300 | moTeRcoasan ey PO ALY A AT
-
b T U’ e Ak 300-350 400 [reppp—
‘ ﬂ o 225-300 PLOW & A 43 WITEAE
p—t — -_"mw-[ ||||| 300-350 500-750 APPLY A5 MITDED
[ l U ARCW | TREEEAG LN 350 S00:750 PLOW & MY AL NTTDND
siow 1 o war RCoMMENOID | ot arcosMEOED. LT, TRIAT MAZARDS A3 MIEDED
FRIST, 15" & Ret: TREAT BY ANTIICING JRRINE 2083 6AL L] O 15 & FALLING: FRE WIT SALT @ 1908/Lb.
WD CONDETION: PLOTW, TREAT [TRGIBLE SPOTS CALY) (8 70040001kl

* Wote: [l 1 et [
Vi v ey Ui 450 i ating v Vs 08 poph

http://inside.michigan.gov/sites/mdot/highways/ops/maintenance/wihtérnet/Docu

ments/New%20Salt-Sand%20Application%20Rate%20Chart.pdf
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Bounce and - -
scatter 2013 | BESE Practices Advisory

rigneer of Operstions Fued Serices Dnmen |

o Best Practices for Aggiying Deicing Materials
Cowtnns Pt
[

[
| —
\
4
http://www.michigan.gov/documents/mdot/MA 2013-
“ 01 Best Practices for Applying Deicing Materials 432480
&MDOT Zodf  Operations Field Services Division
Michigan Dcpartment of Trar s ortation
Bounce and p
Scatter 2013 Environment

The Water Gycle

Gondesation
Preciitation™— (g|gyds)

e snow &
)
K3 .

<43

®@MDOT
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Bounce and

Scatter 2013 Environment

~ Where do your roads drain

o
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Bounce and

Seatter 2013 Environment

The U.S. Government has
thresholds for pollutants

Federal Chronic Stanci%t& for

Chlorides: 230 mg/l |

= 1 teaspoonsaltin 5
gallons water
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Bounce and o
Scatter 2013 Environment

1 tandem load of
salt can easily
contaminate 8"'{

million gallons of

water
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Bounce and
Scatter 2013 Acknowl Edg ements

The Operations Fleld :
Service Staff

The Southwest Re ion ‘
Staff &

The Coloma
Maintenance
Garage

The Paw Paw Central
Repair Facility

The Southwest Region
YDMP Students
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Bounce and

e Access to Findings

A copy of the 2013 Salt Bounce and Scatter Report will be
available soon:

\n5|de

L&MDOT e
1ittp: /ﬁpsnde rmchlgan gov/sites/mdot/highways _/Q‘ps/

—

G

e¢MDOT

Michigan Dcpartment of Trar s ortation

~“maintenance/winternet/SitePages/Home.aspx-

Winter Material Usage Salt Purchase Orders - FY 2014
=

Winter Level of Service

Other Winter Information

Operations Field Services Division

Bounce and
Scatter 2013 Posters
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Bounce and
Scatter 2013

®*MDOT
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LIMIT

|

Questions?

Operations Field Services Division
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