and Ice Operations:
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and the

Ugly...
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7.5 mile, all electronic toll road
* 34 ramps/5 plazas

» 154 license plate cameras
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Actual traffic — 2009 to 3/31/2016
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The Denver metro area
Climate Data









The elevation of E-470

ranges from approximately
5000 feet to 6000 feet.
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E47O Causes of death due to weather

Fublic Highway Authority
This chart compares the number of average number of deaths per year caused by bad weather in the

U.S. from 1996-2011.

Average deaths per year

800

Lightning Wind Tormado Flood Hurricane Rip Heat Cold Motor Aviation Winter
currents vehicle (winter (other
(winter related)causes)

related)




Injuries Due To Ice
and Snow

e About 70% result from vehicle accidents
e About 25% occur in people caught out in
a storm
e Most happen to males over 40 years old

A Preparedness Guide

U.S Dept. of Commerce
NOAA
NWS






Statistics
200,000 miles driven

6,000 truck hours
40,000 gallons of fuel
4.500 tons of solid deicer used

1,000,000 gallons of MgCl used
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= L PTrevenue lost due to weather
= 2014

— 105,663 transactions

— $142,645

= 2015
— 174,683 transactions
— $253,290
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»= 8 technicrans dedicated to tolling maintenance

= Snow event duties:
= Cleaning snow and ice out of cameras
» Cleaning splash from camera lenses
» Responding to equipment failures
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= Lessons learned

= Timing Is everything

* The importance of using the right products






NOREAD

Time 6:49:33 pm Shutter 11
Read Conf 0 Gain 47
Width 0

Find Conf 2415
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= Lessons learned

= Timing Is everything
* The importance of using the right products

» Safety Is key
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= 42 AXIsS cameras

- Challénges during and
after snow events
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= Mitigating'Damage
= Camera lenses

= Gantry mounted readers
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Weather
Forecast

(O)’2008 THE OLD FAR ER‘S 2009 A W
PLANTING TABLES, ZODIAC SECRETS

\STRONOMIC
















Technology E470

Cameras
Weather services
Weather stations and pavement sensors

Road Weather Information Systems (RWIS) |




Winter Performance Index Legend  [Basic scale]

Euccessfully kreated
.00 - 030 Zignificantly accelerated grip recorery

|l].31 - 049 Fome success ak grip recovery

.50 - 06D ery lictle success at deicing
Limited maintenance of no deicer success

Obzervation daka ¢ parameker miszing or temp iz below thre

Dwuratic | Max Wisd |Max lce Max Ssow | Max Min Zererit | Performanc ™| Mobility T
Station Eatt Time Bange Erent 1 SM Iiw Im "l":_ttr SI_rhct y Index | ¢ Index ut_:l: .
Cherry Creek [CIE)
01302016 2320 - 00:30 TREATED 14T 0.04 0.0 0.20 25.54 0 100%
01.:31.2006 04:50 - O7:00 TREATED 217 0.00 000 010 G055 0 Jo0%
01.51.2016 07:00 - 0&:50 FROET treated 1.50 0.00 0.00 0.03 3032 ]
01.:31.2006 120 - 2040 TREATED GE3 0.00 000 017 2§.22 0 1o0%
01.31.2006 20:40 - 03:50 FROET treated [l 0.00 Q.00 0.03 24.80 0
0z.01.2016 0650 - 10:30 FROET treated 4.00 0.00 000 003 26,60 0
oz.01.2016 10:50 - 20:00 TREATED 3.50 0.04 0.4 015 26.24 0 BTk
0z.01.2016 20:00 - 05:40 GRIP.& 367 10 002 205 IR} 204z 260205 0.39
02022016 05:40- 1150 TREATED 617 0.02 0.51 035 20.45 0
Q2022016 16:00 - 1310 FROET treated 217 0.00 .00 0.02 235,56 0 100%
Platte River Bridge
01.31.2006 1541 - 2151 FROET treated 2.53 f.26 0.00 0.00 0.03 3032 16.00 ] 100%
0z2.01.2016 00:01 - 01:41 TREATED 167 10.51 0.1 000 0.:37 21.56 21.65 0
02.01.2016 01:41- 0541 GRIP<.G 2.00 a2 023 0.1 0.04 26.36 20.05 010 a0t
0z.01.2016 05:01 - 05:5 FROET treated 083 a2 0.00 0,00 002 25.04 13,44 0
0z.01.2016 05:51 - 0353 TREATED 4.03 a.62 0.00 Q.00 012 21.68 20.55 0
oz.01.2016 14:51 - 1302 TREATED 4.15 11.67 005 0.0% 076 21.56 23.20 0
oz.01.2016 153:11 - 04 GRIP<.& 553 15.73 0.26 043 0.26 22.46 5255 0.27
o220 0401 - 063 TREATED 2.50 fr.22 0.a7 004 158 2132 32.29 0 T
nzoz20te 06:31-07NH GRIP:.& 067 14.03 015 0.03 0.04 2515 ar.21 0.02
Q2022016 071 -1 TREATED pi- 16.11 013 0.04 1.11 2135 3125 0
E-4T0 & 1-25
01.28.2016 05:50 - 000 FROET treated 2.50 0.00 0.00 0.0 25.70 100%
01.31.2016 05:50 - 010 FROET treated 2.67 0.00 0.00 0.03 24.62 0 100%
01.31.2006 15:50 - 135:00 TREATED 1517 0.00 Q.00 0.56 2552 0 10a%
0z.01.2016 1510 - 15:03 TREATED 2.95 007 0.55 043 ars2 0
nz.01.2016 15:03 - 0110 GRIP<.& 7.02 10 010 0.37 015 2oz 24451 029
ozoz20ie 0f0- 0740 TREATED .50 0.1 043 153 13.55 0 R
o022016 0740 - 0350 GRIP:.& 217 10 0.06 052 003 2084 244254 0.09
02022016 0350 - 11:30 TREATED 167 0.05 013 1.5 22.52 0
020220016 16:20 - 03:10 FROET treated 1653 0.00 .00 0.0 -0.04 -FRO0 0 100%
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=General ranges of grip
=.60-.82 wet
*.50-.60 slush or ice forming
=.40-.50 snow pack or icy
*Below .40 cars may start to slide off the road
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Surface Temperature - Surface site 1 Level of grip - Surface site 1 Water Layer - Surface site 1 Ice Layer - Surface site 1
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] Surface Temperature - Surface site 1 e Level of grip - Surface site 1 Water Laye
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& Surface Temperature - Surface site 1 L Level of grip - Surface site 1 Water Layd
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& Surface Temperature - Surface site 1 w Level of grip - Surface site 1 Water Lay+d
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=sNicKiI ckford
snbeckford@e-470.com

=Derek Slack
sdslack@e-470.com
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