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INTRODUCTION

The Winter Equipment Committee, with support from the Office of Maintenance, conducted a
survey of all equipment operators in April of 2005 as part of an effort to review the performance
of equipment being used by the lowa Department of Transportation.

This report summarizes the Committee’s work on reviewing the findings as well as presents the
overall results for each item of the survey.

EXECUTIVE SUMMARY OF FINDINGS

Findings are presented by overall equipment performance areas addressed in the survey, ranked
by the reported need for improvement. The top five areas were: cab environment, truck liquid
systems, wings, front plow and spreader. Results in each area were broken out by the age of
equipment. The “Impact?” column reports whether the age of the equipment appeared to have

significantly impacted the ratings (Yes — it did, No — it didn’t, ? — unclear).

CAB ENVIRONMENT

% Needs Age
Improvement 1999 & Older | 2000 & Newer | Impact?
29.9% Cab Environment 37.7% 17.4% Yes
% Needs Work
36.5% Noise Level 46.3% 19.9% Yes
33.0% Size of Cab Environment 39.9% 20.5% Yes
26.4% Seats 34.2% 12.3% Yes
24.2% Windshield Visibility 28.5% 16.8% Yes
Findings/Next Steps — The results confirmed the committee’s belief that age of equipment
played a role in how items in this area were rated. As a result, it was decided that
identified problems should be dealt with through new purchases. The committee will
look at results for newer cabs to guide this effort.
TRUCK LIQUID SYSTEMS
% Needs Age
Improvement 1999 & Older | 2000 & Newer | Impact?
28.8% Truck Liquid Systems 28.4% 30.3% No
% Needs Work
25.6% Design 26.8% 21.6% ?
20.9% Maintenance of Equipment 20.9% 24.5% ?
20.3% Capacity 21.4% 17.2% ?

Findings/Next Steps — The committee’s next step will be to work on newly designed in-bed
tanks to be tested this winter. The committee will look further into why newer trucks

appear to need more work in regard to maintenance.
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WINGS

% Needs Age
Improvement 1999 & Older | 2000 & Newer | Impact?
19.5% Wings 18.1% 21.4% No
% Needs Work
20.8% Removing shoulder rock 20.5% 21.1% No
16.2% Wing Design 12.3% 22.1% Yes
Findings/Next Steps — The committee will break down the data further. The committee will
look into why there are more complaints on newer equipment in this area.
FRONT PLOW
% Needs Age
Improvement 1999 & Older | 2000 & Newer | Impact?
18.5% Front Plow 19.6% 17.7% No
% Needs Work
54.1% Keeps snow from windshield 58.5% 46.4% Yes
47.5% Ability to remove ice 47.7% 48.3% No

Findings/Next Steps — The committee will continue to investigate down pressure plows. DOT
will be entering in to research project with CTRE to develop new and different ways to
remove snow and ice. The committee will be involved.

SPREADER
% Needs Age
Improvement 1999 & Older | 2000 & Newer | Impact?
18.0% Spreader 17.9% 17.7% No
% Needs Work
16.1% Type of spinner 15.6% 17.9% No
14.9% Clean out 10.8% 22.5% Yes

Findings/Next Steps — The committee will break down the data further to determine why clean
out is a greater problem on newer equipment.

AREAS NOT CURRENTLY BEING EXAMINED IN GREATER DETAIL BY COMMITTEE

% Needs
Improvement
14.4% Dumpbox
10.6% Anti-lce Trailer
9.3% Underbody Plow
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HISTORY

In working through the survey and its results, the Winter Equipment Committee met several
times, reviewing various reports and discussing findings. The following is a brief outline of the
process. The various reports generated and reviewed are listed in bold italics.

Preliminary Report
e Reported percent responses for each overall area as well as individual items.
e Decided to look at Overall Equipment Performance categories by:
o District
0 Operator Experience
0 Age of Truck
o Class of Truck

A Breakdown of Overall Equipment Performance
o Reported results for the eight “Overall Equipment Performance” categories
o Decided to look at results by age (1999 and older, 2000 and newer) for:
o Cab Environment
0 Truck Liquid Systems
0 Wings
o Front Plow
O Spreader
e Results looked at individual items in each category.

Sub Areas by Age of Equipment
Reported results for the top five categories by age.

e Confirmed age of equipment accounted for much of the “Cab Environment ratings, and decided
man of the issues could be addressed through new purchases. Decided to look at new cab results
to determine any useful guidance for purchases.

e Decided to look at the following:

0 Cab Environment item ratings for NEW CABS
o0 Truck Liquid Systems
0 Spreader Items: Clean Out, Standard Tailgate and Winter Tailgate

Cab Environment in New Cabs

Truck Liquid Systems

Winter & Standard Tailgate and Clean Out

Raven Spreader Controls
o Reported results broken down by district, experience, vehicle class, and age of vehicle.
o Information will be used to review identified areas.
o Decided to share survey results, process and plans with operators across the state.

Field Report
e Reported findings, history, analysis, and data for public review across the state.
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WINTER EQUIPMENT COMMITTEE MEMBERS

Please feel free to contact a representative of the Winter Equipment Committee if you have any
comments or questions concerning this report. The committee would like to thank everyone
involved with the guidance it received in constructing the survey, all involved with the
distribution and return of all the surveys.

A special Thank You goes to all the equipment operators who filled them out.

Central Office

Dennis Burkheimer

Jim Dowd
Brad Osborne

District 1
Harold Phipps
Rex Evans

District 2
Kevin Adams
Mike Hagen**

District 3
Kim Christensen
Todd Cogdill

District 4
Larry Shriver
Bill Shuler

District 5
Brian Isles
Larry Pottridge

District 6
Jeff Tjaden
Brien Keltner

Winter Operations Administrator

Winter Operations Research Analyst

Fleet Manager

District Mechanic
Garage Operations Assistant

Equipment Operator
Equipment Operator Senior

District Mechanic
Mechanic.

Mechanic
Equipment Operator Senior

Equipment Operator
Highway Maintenance Supervisor

Highway Maintenance Supervisor
Mechanic

**Winter Steering Committee Liaison
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(515) 239-1355
(515) 239-1724
(515) 239-1556

(515) 233-0622
(641) 792-7783

(319) 352-1045
(641) 896-3100

(712) 239-1856
(712) 423-2040

(712) 485-2591
(712) 523-2383

(319) 385-8641
(641) 764-2755

(319) 364-8189
(319) 462-3676

Ames
Ames
Ames

Ames
Newton

Waverly
Hanlontown

Sioux City
Onawa

Neola
Bedford

Mt Pleasant
Martensdale

Cedar Rapids
Anamosa

Field Report — page 4



HOW TO READ THE RESULTS

This report presents a large amount of information. The primary method of communicating
results is through the use of percentages. The percent provided represented the percent of those
responding to a specific question or item. The number of responses may vary from item to item.
To help provide context, the number of responses is often provided (usually in parentheses).

For example, in the portion of the survey on Cab Environment:

o A total of 862 people responded to the Noise Level items. Of those 862 people, 12.3% (or 106
people) marked it “Works Great.”

o When looking at Noise Level results by Class of Vehicle, 38 people reported using a class 11
vehicle. Of those 38, none of them - 0.0% (-) - responded “N/A.”

¢ Note, those responding to items like Noise Level may not provide an answer or information to
more detailed items. As in the example, the 803 (278 + 38 + 487) who provided Class of Vehicle
information is less than the 862 who responded to the Noise Level item.

SPECIFIC EQUIPMENT PERFORMANCE - CAB ENVIRONMENT
Needs Work Okay Works Great N/A
Noise Level (n=862).......ccccccovrvrvrvrererennne. 36.5% (315) 50.7% (437) 12.3% (106) 0.5% (4)
CLASS OF VEHICLE
Class 7 (N=278) ...c.ccovervvrierriirienns 36.7% (102) 54.0% (150) 8.6% (24) 0.7% (2)
Class 11 (N=38) ...c.ccovvvvrirrircrriirienns 2.6% (1) 52.6% (20) 44.7% (17) 0.0% (-)
Class 12 (N=487) w....eveeeveeerceeereeen, 39.4% (192)  48.0% (234)  12.3% (60) 0.2% (1)
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OVERALL SURVEY RESULTS

Returns

A total of 875 surveys were returned. The table below presents returns by district.

District Returns
District 1; 166 District 2; 126 District 3: 126
District 4: 138 District 5: 134 District 6: 185

General Information

To better understand results, respondents were asked to provide both the A-number of the truck
they use and their years of plowing experience.

A-Number of Truck - 94.4% of respondents (826) supplied an A-number

Years of Plowing Experience — Average: 14.8 years, Range: 0 to 40

OVERALL EQUIPMENT PERFORMANCE

For eight overall areas, respondents indicated which part or parts of snow plowing equipment
they felt needed improvement. Respondents were allowed to select more than one. This section
of the report provides a summary of results of the eight overall equipment performance areas,
presented in ranked order on percent needing improvement. The table below summarizes the
ranked results.

PERCENT “NEEDS NUMBER MARKING “NEEDS
OVERALL AREA IMPROVEMENT” IMPROVEMENT”
Cab Environment 29.9% 261
Truck Liquid Systems 28.8% 251
Wings 19.5% 170
Front Plow 18.5% 161
Spreader 18.0% 157
Dumpbox 14.4% 126
Anti-Ice Trailer 10.6% 92
Underbody Plow 9.3.% 81

Within each overall area, respondents were presented more detailed features to rate. They were
asked to indicate whether the issue or feature “Needs Work,” was “Okay,” “Works Great,” or
“N/A” if it didn’t apply to them. The rest of this section of the report presents there results
broken down by district, operator experience, class of vehicle, and age of vehicle. Items within
an area are presented in rank order based on the percent of respondents indicating the item
“Needs Work.”
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Specific Equipment Performance — Cab Environment

Noise Level (N=862) .........cccccveeeeeeceenenns

WORK LOCATION
District 1 (N=165) .......cccovvveeieiriernierinnas
District 2 (N=125) .....ccovvrrrererercrereenns
District 3 (N=126) ....ccccovvvvvvevierercecien,
District 4 (N=136) ....cccccveeereiieceicecien,
District 5 (N=128) ......cccvvevrrrerererirereenns
District 6 (N=182) ......ccceuvvrrrereririrereenes

OPERATOR EXPERIENCE
0-5 years (N=163) .......ccccecerviererrienerienens
6-10 years (N=176) .....ccccocevvvererreriecnen,
11-15 years (N=105) .....ccocervvererieenienenen,
16-20 years (N=169) ........ccccecerererererinen.
21-25 years (N=124) .....ccccocevvvveneienencnnnn,
26+ years (N=113)....ccccecvvervieneneeneceen,

CLASS OF VEHICLE
Class 7 (N=278)....cccevveeiiiceie e
Class 11 (N=38).....ccccceveeveeireiicieecieieas
Class 12 (N=487)....cccccceevvrvieerrieinsianenn,s

AGE OF VEHICLE
1999 and older (n=510)........ccccvvvrrererrrrnne,
2000 and newer (N=292) ............cceevvevenne.

Size of Cab Environment (n=857) .............

WORK LOCATION
District 1 (n=164) ....ccccoveviererieiercecie
District 2 (n=124) ..o,
District 3 (N=126) .......cccovvvevievriernieieas
District 4 (n=136) ....ccccovveveicirerceciena,
District 5 (N=126) ....ccccovoveeveieeieiceeien,
District 6 (N=181) ....ccccovviereicieicece,

OPERATOR EXPERIENCE
0-5 years (N=163) ....cccovvvrernireieireeens
6-10 years (N=176) .....cccevevrereverieesieinen,
11-15 years (N=105) .....ccccevvererireniencnen,
16-20 years (N=167) .....ccocerveerereeeniencnnn,
21-25 years (N=123) ....cccccvvevveenreesiennen,
26+ years (N=112)....ccccccvvveveieierieesieenen,

CLASS OF VEHICLE
Class 7 (N=276)......cccceeevevreenirieeieerenenns
Class 11 (N=38).....cccceeivreveeeeiicesesieneas
Class 12 (n=485)......cccccovevevreieieireesiennen,

AGE OF VEHICLE
1999 and older (n=506)........cccccceeerrerrnnen.
2000 and newer (N=292) .........ccccceveerienns

Needs Work
36.5% (315)

40.0% (66)
36.0% (45)
31.7% (40)
38.2% (52)
33.6% (43)
37.9% (69)

35.6% (58)
31.3% (55)
38.1% (40)
41.4% (70)
40.3% (50)
33.6% (38)

36.7% (102)
2.6% (1)
39.4% (192)

46.3% (236)
19.9% (58)

33.0% (283)

36.6% (60)
27.4% (34)
27.0% (34)
33.8% (46)
34.1% (43)
36.5% (66)

25.2% (41)
29.0% (51)
34.3% (36)
43.1% (72)
35.8% (44)
32.1% (36)

34.8% (96)
7.9% (3)
33.8% (164)

39.9% (202)
20.5% (60)
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Okay
50.7% (437)

49.1% (81)
48.0% (60)
50.0% (63)
52.9% (72)
52.3% (67)
51.6% (94)

50.3% (82)
55.1% (97)
47.6% (50)
47.9% (81)
44.4% (55)
58.4% (66)

54.0% (150)
52.6% (20)
48.0% (234)

48.8% (249)
53.1% (155)

51.2% (439)

53.0% (87)
54.0% (67)
54.0% (68)
52.9% (72)
45.2% (57)
48.6% (88)

57.1% (93)
53.4% (94)
50.5% (53)
43.7% (73)
48.0% (59)
54.5% (61)

53.6% (148)
50.0% (19)
49.9% (242)

52.2% (264)
49.7% (145)

Works Great
12.3% (106)

10.9% (18)
15.2% (19)
17.5% (22)

8.8% (12)
12.5% (16)
10.4% (19)

13.5% (22)
12.5% (22)
14.3% (15)
10.7% (18)
14.5% (18)
8.0% (9)

8.6% (24)
44.7% (17)
12.3% (60)

4.3% (22)
27.1% (79)

15.2% (130)

10.4% (17)
17.7% (22)
17.5% (22)
13.2% (18)
19.0% (24)
14.9% (27)

16.6% (27)
15.9% (28)
15.2% (16)
13.2% (22)
16.3% (20)
13.4% (15)

10.5% (29)
42.1% (16)
16.1% (78)

7.1% (36)
29.8% (87)

N/A
0.5% (4)

0.0% (-)
0.8% (1)
0.8% (1)
0.0% (-)
1.6% (2)
0.5% (1)

0.6% (1)
1.1% (2)
0.0% (-)
0.0% (-)
0.8% (1)
0.0% (-)

0.7% (2)
0.0% (-)
0.2% (1)

0.6% (3)
0.0% (-)

0.6% (5)

0.0% (-)
0.8% (1)
1.6% (2)
0.0% (-)
1.6% (2)
0.0% (-)

1.2% (2)
1.7% (3)
0.0% (-)
0.0% (-)
0.0% (-)
0.0% (-)

1.1% (3)
0.0% (-)
0.2% (1)

0.8% (4)
0.0% (-)
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SEALS (N=855) ...cveveeeieiirieieinsee e

WORK LOCATION
District 1 (n=164) ....ccccovvvevrerieierceee
District 2 (n=125) ....cocovvvieeiceceiceee
District 3 (N=125) .....ccccovvvreiieiiienieienas
District 4 (n=133) ..o
District 5 (N=125) ....coovvvieiceceiceee
District 6 (N=183) ....ccccoveieveiciceicecien,

OPERATOR EXPERIENCE
0-5 years (N=162) .....cccocvvvrvvreieireenns
6-10 years (N=175) ..cccccvvvveveieieriee e,
11-15 years (N=105) .....cccceverervrerieeniencnne
16-20 years (N=166) ..........ccocervrerrecerrenenns
21-25 years (N=123) .....cccceverveereienerienens
26+ years (N=112)....cccccvvvveveienerieesieenen,

CLASS OF VEHICLE
Class 7 (N=274).....cccovveieiieiieciesieeenns
Class 11 (N=38).....ccccceeiveerreeceiiceseiienens
Class 12 (n=484)......cccccoveveveveieireeiennen,

AGE OF VEHICLE
1999 and older (n=503)........cccccevrrerrerrnnen.
2000 and newer (N=292) .........cccccevverienns

Windshield Visibility (n=860) ....................

WORK LOCATION
District 1 (N=165) ......ccccovvveeierriiinieinnas
District 2 (n=124) ..o
District 3 (N=126) .....cccccovevreveeceiceeien,
District 4 (n=134) .....ccccevvveeieiieenieienas
District 5 (N=128) .......cevvverrrerirerirercenes
District 6 (N=183) ......cccvvvvrrrererererereenes

OPERATOR EXPERIENCE
0-5 years (N=163) .....ccccevrerererreiirieenes
6-10 years (N=175) ..ccccevvvereieneneenieceen,
11-15 years (N=105) ....c.ccccevvvreererrireinnas
16-20 years (N=168) ........c.ccoevrerrerenenn.
21-25 years (N=124) ......ccccocvvvvvreivnennnens
26+ years (N=113)....ccccevvvereieieneenieceen,

CLASS OF VEHICLE
Class 7 (N=278)....cccevveeieieeceieeeeienas
Class 11 (N=38)......ccceerererrerenrrerceirerenenns
Class 12 (N=485)......c.ccccevervireeriireriesrarenn,s

AGE OF VEHICLE
1999 and older (n=509)........cccceeveveierrnrene,
2000 and newer (N=291) .....ccoervrvrrrrrrannns

Needs Work

26.4% (226) 55.0% (470)

32.3% (53)
20.0% (25)
23.2% (29)
26.3% (35)
29.6% (37)
25.7% (47)

22.8% (37)
31.4% (55)
30.5% (32)
24.1% (40)
28.5% (35)
19.6% (22)

26.3% (72)
5.3% (2)
27.9% (135)

34.2% (172)
12.3% (36)

24.2% (208)

33.3% (55)
17.7% (22)
25.4% (32)
24.6% (33)
24.2% (31)
19.1% (35)

23.3% (38)
18.3% (32)
26.7% (28)
29.8% (50)
25.0% (31)
23.0% (26)

24.5% (68)
10.5% (4)
25.2% (122)

28.5% (145)
16.8% (49)
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Okay

54.9% (90)
55.2% (69)
56.0% (70)
59.4% (79)
45.6% (57)
57.4% (105)

59.9% (97)
48.0% (84)
54.3% (57)
58.4% (97)
50.4% (62)
58.9% (66)

59.1% (162)
39.5% (15)
53.3% (258)

54.7% (275)
54.8% (160)

57.7% (496)

50.3% (83)
61.3% (76)
54.8% (69)
61.2% (82)
57.0% (73)
61.7% (113)

55.8% (91)
61.7% (108)
54.3% (57)
54.8% (92)
54.8% (68)
64.6% (73)

60.4% (168)
42.1% (16)
56.7% (275)

62.5% (318)
48.1% (140)

Works Great
17.7% (151)

12.8% (21)
24.0% (30)
19.2% (24)
13.5% (18)
23.2% (29)
15.8% (29)

16.0% (26)
18.3% (32)
15.2% (16)
16.9% (28)
21.1% (26)
20.5% (23)

12.4% (34)
55.3% (21)
18.6% (90)

9.9% (50)
32.5% (95)

17.7% (152)

15.8% (26)
20.2% (25)
19.8% (25)
14.2% (19)
17.2% (22)
19.1% (35)

19.0% (31)
19.4% (34)
19.0% (20)
15.5% (26)
20.2% (25)
12.4% (14)

14.4% (40)
47.4% (18)
17.9% (87)

8.6% (44)
34.7% (101)

N/A
0.9% (8)

0.0% (-)
0.8% (1)
1.6% (2)
0.8% (1)
1.6% (2)
1.1% (2)

1.2% (2)
2.3% (4)
0.0% (-)
0.6% (1)
0.0% (-)
0.9% (1)

2.2% (6)
0.0% (-)
0.2% (1)

1.2% (6)
0.3% (1)

0.5% (4)

0.6% (1)
0.8% (1)
0.0% (-)
0.0% (-)
1.6% (2)
0.0% (-)

1.8% (3)
0.6% (1)
0.0% (-)
0.0% (-)
0.0% (-)
0.0% (-)

0.7% (2)
0.0% (-)
0.2% (1)

0.4% (2)
0.3% (1)
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MIrrors (N=855) .......ccccovvririrerreeeeeeenenns

WORK LOCATION
District 1 (n=163) ...coeevviereicerercecies
District 2 (n=123) ....coovveieieeceeceee,
District 3 (N=126) .......cccevvvevievrierrieienas
District 4 (n=135) ....cocovvviiiicecercece
District 5 (N=125) ....coovvvieiceceiceee
District 6 (N=183) ....ccccoveieveiciceicecien,

OPERATOR EXPERIENCE
0-5 years (N=163) ....cccovvvvrvrvniriineneeens
6-10 years (N=174) ..ccccevvvveveieieieceseceen,
11-15 years (N=105) .....cccceverervrerieeniencnne
16-20 years (N=166) ..........ccocervrerrecerrenenns
21-25 years (N=124) .....ccccecevveceveininriennns
26+ years (N=111)....ccccevvnieveieierieesieeeen,

CLASS OF VEHICLE
Class 7 (N=275).....ccccvieieiieiriecesievenens
Class 11 (N=38).....cccceevveiveeceiicesesienens
Class 12 (n=483)......ccccevveeveeieireesennen,

AGE OF VEHICLE
1999 and older (n=503)........cccccevrrerrerrnnen.
2000 and newer (N=292) .........cccccevverienns

Raven Spreader Controls (n=838)..............

WORK LOCATION
District 1 (N=156) ......cccovvveeierriernieinnas
District 2 (n=123) ...coevvieieeeeeceie
District 3 (N=123) ....coeviieiciercee
District 4 (n=131) ...ccccoevvvreiieiieenieieas
District 5 (N=124) .....covvirrrererieeene
District 6 (N=181) .....ccevvveererrerererirereenes

OPERATOR EXPERIENCE
0-5 years (N=160) .......ccccervrrerereiireenns
6-10 years (N=171) ..ccccevvvveveieieieesieeen,
11-15 years (N=103) ......ccccevvvverererrrrcennas
16-20 years (N=162) ........cccooevrereenenen.
21-25 years (N=121) ......ccccocevvvereivnerinnens
26+ years (N=109).......cccevererererieienierennen,

CLASS OF VEHICLE
Class 7 (N=274)....cccveveeieieeeeieeeeeias
Class 11 (N=28)......ccceeeievrereiirerceircrenenns
Class 12 (N=45)......ccccceeveieenireciesierenenns

AGE OF VEHICLE
1999 and older (n=492)........ccccevevierrnnne,
2000 and newer (N=287) ....ccccourvrervrrrrrnnens

Needs Work

18.7% (160)

25.29% (41)
15.4% (19)
17.5% (22)
19.3% (26)
12.0% (15)
20.2% (37)

18.4% (30)
16.7% (29)
23.8% (25)
16.9% (28)
20.2% (25)
18.0% (20)

16.4% (45)
15.8% (6)
20.9% (101)

20.3% (102)
16.8% (49)

17.4% (146)

20.5% (32)
11.4% (14)
22.0% (27)
22.9% (30)
12.9% (16)
14.9% (27)

12.5% (20)
14.6% (25)
20.4% (21)
21.6% (35)
19.0% (23)
15.6% (17)

19.3% (53)
16.7% (6)
14.5% (68)

17.5% (86)
13.9% (40)

Winter Equipment Committee — 2005 Survey of Equipment Operators

Okay

64.1% (548)

62.0% (101)
65.9% (81)
61.1% (77)
66.7% (90)
65.6% (82)
63.9% (117)

63.8% (104)
69.5% (121)
56.2% (59)
65.1% (108)
62.1% (77)
64.9% (72)

66.9% (184)
44.7% (17)
62.9% (304)

69.0% (347)
54.1% (158)

44.6% (374)

42.3% (66)
52.8% (65)
35.8% (44)
47.3% (62)
46.0% (57)
44.2% (80)

47.5% (76)
40.9% (70)
48.5% (50)
43.8% (71)
43.8% (53)
45.9% (50)

47.8% (131)
47.2% (17)
42.8% (201)

40.9% (201)
51.6% (148)

Works Great

16.8% (144)

12.9% (21)
17.9% (22)
21.4% (27)
14.1% (19)
21.6% (27)
15.3% (28)

17.2% (28)
12.6% (22)
20.0% (21)
18.1% (30)
17.7% (22)
17.1% (19)

16.0% (44)
39.5% (15)
16.1% (78)

10.3% (52)
29.1% (85)

16.3% (137)

13.5% (21)
13.8% (17)
17.9% (22)
11.5% (15)
23.4% (29)
18.2% (33)

20.0% (32)
24.0% (41)
12.6% (13)
15.4% (25)
11.6% (14)
11.0% (12)

17.5% (48)
25.0% (9)
15.5% (73)

9.6% (47)
28.9% (83)

N/A
0.4% (3)

0.0% (-)
0.8% (1)
0.0% (-)
0.0% (-)
0.8% (1)
0.5% (1)

0.6% (1)
1.1% (2)
0.0% (-)
0.0% (-)
0.0% (-)
0.0% (-)

0.7% (2)
0.0% (-)
0.0% (-)

0.4% (2)
0.0% (-)

21.6% (181)

23.7% (37)
22.0% (27)
24.4% (30)
18.3% (24)
17.7% (22)
22.7% (41)

20.0% (32)
20.5% (35)
18.4% (19)
19.1% (31)
25.6% (31)
27.5% (30)

15.3% (42)
11.1% (4)
27.2% (128)

32.1% (158)
5.6% (16)
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Steering Wheel Size (n=855) ......

WORK LOCATION
District 1 (n=163) ......cc0eveneee.
District 2 (n=124) ........c.c.c......
District 3 (n=126) ........co.......
District 4 (n=135) .....c.ccveveneee.
District 5 (n=125) .....c.ccccueneee.
District 6 (n=182) ........c.cocu....

OPERATOR EXPERIENCE
0-5 years (n=161) .......cccceeveeee
6-10 years (n=174) .....c.cocen...
11-15 years (n=105) ...............
16-20 years (n=167) ...............
21-25 years (n=124) ...............
26+ years (N=113).......ccceeveneen.

CLASS OF VEHICLE
Class 7 (N=275)......cccceuveennas
Class 11 (n=38)........ccccevrreneen.
Class 12 (n=483)........ccccvevene..

AGE OF VEHICLE
1999 and older (n=506)..........
2000 and newer (n=289) ........

Electric Plow Controls (n=7825)

WORK LOCATION
District 1 (n=159) ........cco.....
District 2 (n=115) .....ccoveveneee.
District 3 (n=123) .....ccceeveueeee.
District 4 (n=130) ........ccv..eee.
District 5 (n=119) ........ccceuvuuvee
District 6 (n=181) ..........cceuuvee

OPERATOR EXPERIENCE
0-5 years (N=162) .......cc.ccoueuee
6-10 years (n=168) .................
11-15 years (n=102) ...............
16-20 years (n=159) ...............
21-25 years (n=117) ...............
26+ years (N=105).......c.cc.ene.

CLASS OF VEHICLE
Class 7 (N=275).....ccccccveveerennnn.
Class 11 (n=36)........cccveerrnae
Class 12 (n=458)...........ccceevnee

AGE OF VEHICLE
1999 and older (n=493)..........
2000 and newer (n=275).........

Needs Work

15.9% (136)

16.0 (26)
11.3% (14)
12.7% (16)
18.5% (25)
17.6% (22)
18.1% (33)

11.2% (18)
14.9% (26)
12.4% (13)
19.2% (32)
16.9% (21)
20.4% (23)

14.9% (41)
2.6% (1)
17.4% (84)

21.7% (110)
5.5% (16)

14.5% (120)

17.6% (28)
7.0% (8)
23.1% (8)
16.2% (21)
19.3% (23)
6.6% (12)

16.7% (27)
10.7% (18)
10.8% (11)
12.6% (20)
17.1% (20)
20.0% (21)

16.7% (46)
8.3% (3)
12.9% (59)

16.8% (83)
9.1% (25)

Winter Equipment Committee — 2005 Survey of Equipment Operators

Okay

64.4% (551)

65.0% (106)
65.3% (81)
65.9% (83)
65.9% (89)
59.2% (74)
64.8% (118)

65.8% (106)
60.9% (106)
67.6% (71)
63.5% (106)
65.3% (81)
65.5% (74)

69.1% (190)
50.0% (19)
62.7% (303)

66.8% (338)
59.9% (173)

37.5% (309)

39.6% (63)
44.3% (51)
30.6% (37)
36.2% (47)
31.9% (38)
40.3% (73)

38.3% (62)
32.7% (55)
40.2% (41)
42.1% (67)
35.9% (42)
36.2% (38)

51.6% (142)
11.1% (4)
29.0% (133)

43.4% (214)
23.6% (65)

Works Great
19.1% (163)

18.4% (30)
22.6% (28)
20.6% (26)
15.6% (21)
21.6% (27)
17.0% (31)

21.7% (35)
22.4% (39)
20.0% (21)
17.4% (29)
17.7% (22)
14.2% (16)

14.9% (41)
47.4% (18)
19.7% (95)

10.7% (54)
34.6% (100)

11.2% (92)

8.8% (14)
13.0% (15)
10.7% (13)
11.5% (15)
12.6% (15)
11.0% (20)

9.9% (16)
13.1% (22)
10.8% (11)
13.2% (21)
10.3% (12)
8.6% (9)

16.0% (44)
11.1% (4)
8.3% (38)

10.3% (51)
12.4% (34)

N/A
0.6% (5)

0.6% (1)
0.8% (1)
0.8% (1)
0.0% (-)
1.6% (2)
0.0% (-)

1.2% (2)
1.7% (3)
0.0% (-)
0.0% (-)
0.0% (-)
0.0% (-)

1.1% (3)
0.0% (-)
0.2% (1)

0.8% (4)
0.0% (-)

36.8% (304)

34.0% (54)
35.7% (41)
35.5% (43)
36.2% (47)
36.1% (43)
42.0% (76)

35.2% (57)
43.5% (73)
38.2% (39)
32.1% (51)
36.8% (43)
35.29% (37)

15.6% (43)
69.4% (25)
49.8% (228)

29.4% (145)
54.9% (151)
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Steering Wheel (n=856) .........

WORK LOCATION

District 1 (n=163) ..............
District 2 (n=125)...............
District 3 (n=126) ..............
District 4 (n=136)...............
District 5 (n=124) ..............
District 6 (n=182)...............

OPERATOR EXPERIENCE

0-5 years (n=162) ..............
6-10 years (n=175) ............
11-15 years (n=105) ..........
16-20 years (n=166) ..........
21-25 years (n=123) ..........
26+ years (n=113)..............

CLASS OF VEHICLE

Class 7 (n=274)......c.ccocuue.
Class 11 (n=38)..................
Class 12 (n=486)................

AGE OF VEHICLE

1999 and older (n=505).....
2000 and newer (n=292) ...

Cable Plow Controls (n=798)
WORK LOCATION

District 1 (n=147) ..............
District 2 (n=116)...............
District 3 (n=120)...............
District 4 (n=126) ..............
District 5 (n=115) ..............
District 6 (n=174) ..............

OPERATOR EXPERIENCE

0-5 years (n=154) ..............
6-10 years (n=162) ............
11-15 years (n=96) ............
16-20 years (n=155) ..........
21-25 years (n=114) ..........
26+ years (n=108)..............

CLASS OF VEHICLE

Class 7 (n=254)........c.........
Class 11 (n=36)..................
Class 12 (n=455)................

AGE OF VEHICLE

1999 and older (n=469).....
2000 and newer (n=275)...

Needs Work

13.1% (112)

12.9% (21)
7.2% (9)
9.5% (12)

16.9% (23)

18.5% (23)

13.2% (24)

12.3% (20)
12.0% (21)
12.4% (13)
12.0% (20)
12.1% (15)
16.8% (19)

13.9% (38)
2.6% (1)
12.8% (62)

16.6% (84)
5.8% (17)

7.9% (63)

12.2% (18)
0.9% (18)
8.3% (10)
7.9% (10)
7.8% (9)
8.6% (15)

8.4% (13)
4.3% (7)
7.3% (7)
10.3% (16)
9.6% (11)
7.4% (8)

5.5% (14)
5.6% (2)
9.2% (42)

8.3% (39)
6.9% (19)

Winter Equipment Committee — 2005 Survey of Equipment Operators

Okay

66.1% (566)

67.5% (110)
67.2% (84)
71.4% (90)
66.9% (91)
57.3% (71)
65.9% (120)

64.8% (105)
64.6% (113)
68.6% (72)
68.3% (114)
69.4% (86)
62.8% (71)

70.8% (194)
39.5% (15)
66.3% (322)

71.9% (363)
57.2% (167)

31.6% (252)

32.7% (48)
34.5% (40)
27.5% (33)
34.9% (44)
25.2% (29)
33.3% (58)

26.0% (40)
29.0% (47)
25.0% (24)
32.9% (51)
36.0% (41)
41.7% (45)

25.2% (64)
16.7% (6)
34.3% (156)

28.6% (134)
33.5% (92)

Works Great

20.7% (177)

19.6% (32)
24.8% (31)
19.0% (24)
16.2% (22)
24.2% (30)
20.9% (38)

22.8% (37)
22.9% (40)
19.0% (20)
19.8% (33)
18.5% (23)
20.4% (23)

15.3% (42)
57.9% (22)

21.0% (102)

11.5% (58)

37.0% (108)

16.2% (129)

11.6% (17)
19.0% (22)
20.8% (25)
16.7% (21)
22.6% (26)
10.3% (18)

13.6% (21)
21.0% (34)
19.8% (19)
14.8% (23)
12.3% (14)
13.9% (18)

12.2% (31)
36.1% (13)
16.5% (75)

9.4% (44)
27.3% (74)

N/A
0.1% (1)

0.0% (-)
0.8% (1)
0.0% (-)
0.0% (-)
0.0% (-)
0.0% (-)

0.0% (-)
0.6% (1)
0.0% (-)
0.0% (-)
0.0% (-)
0.0% (0)

0.0% (-)
0.0% (-)
0.0% (-)

0.0% (-)
0.0% (-)

44.4% (354)

43.5% (64)
45.7% (53)
43.3% (52)
40.5% (51)
44.3% (51)
47.7% (83)

51.9% (80)
45.7% (74)
47.9% (46)
41.9% (65)
42.1% (48)
34.3% (37)

57.1% (145)
41.7% (15)
40.0% (182)

53.7% (252)
32.4% (89)
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Needs Work Okay Works Great N/A

Lever Plow Controls (n=835) ........c.ccccce.... 7.5% (63) 38.7% (323) 24.3% (203) 29.5% (246)
WORK LOCATION
District 1 (N=157) covvooveeeeeeeeeeeeceeresee, 15.3% (24) 40.8% (64) 19.1% (30) 24.8% (39)
District 2 (N=122) ovvooveeeeeeeeceeeeeeresee, 2.5% (3) 40.2% (49) 28.7% (35) 28.7% (35)
District 3 (N=123) ....ccovvvrerrrererieniens 5.7% (7) 35.0% (43) 29.3% (36) 30.1% (37)
District 4 (N=134) ..o, 6.0% (8) 42.5% (57) 23.1% (31) 28.4% (38)
District 5 (N=122) ovvooveeeeeeereeeeeeeseeee, 5.7% (7) 32.0% (39) 29.5% (36) 32.8% (40)
DIStrict 6 (NZ177) covveeveeeeeeeeeeeeeeereeee, 7.9% (14) 40.1% (71) 19.8% (35) 32.2% (57)
OPERATOR EXPERIENCE
0-5 Years (N=156) ........evverereeeerrresnr 9.6% (15) 38.5% (60) 16.0% (25) 35.9% (56)
6-10 years (N=170) ......cooorrrvrerenreerrnrnnne, 5.9% (10) 34.1% (58) 31.2% (53) 28.8% (49)
11-15 years (N=104) ......ccoocccoevvermrrcrrrrrenn. 7.7% (8) 36.5% (38) 26.0% (27) 29.8% (31)
16-20 years (N=163) ........oo.coovveermrrcrenrrenn. 5.5% (9) 37.4% (61) 23.9% (39) 33.1% (54)
21-25 years (N=120) .....cc.cooveerrrerrrerrrnrenn. 5.8% (7) 48.3% (58) 25.0% (30) 20.8% (25)
26+ years (N=111).....c.ccooovmrrrrrrrrrrrrrnrnnnn. 10.8% (12) 36.9% (41) 25.2% (28) 27.0% (30)
CLASS OF VEHICLE
Class 7 (N=265).........ovvrrrrrirerireireisenenn. 4.2% (11) 34.3% (91) 16.6% (44) 44.9% (119)
(o E RN (=74 T 2.7% (1) 18.9% (7) 43.2% (16) 35.1% (13)
Class 12 (NZATT) cveeeeoeeeeeeeceeereeeeeeeeeeneens 9.0% (43) 40.3% (192)  28.1% (134)  22.6% (108)
AGE OF VEHICLE
1999 and older (N=490)..........o.covveerrverne.. 8.0% (39) 40.0% (196)  19.4% (95) 32.7% (160)
2000 and newer (N=288) ..........ccccouvennne. 5.6% (16) 32.6% (94) 34.4% (99) 27.4% (79)

SpreadSmart Spreader Controls (n=768) 6.3% (48) 16.5% (127) 7.0% (54) 70.2% (539)

WORK LOCATION
DTS (Lt 1510) J 10.0% (15) 22.0% (33) 8.0% (12)  60.0% (90)
DIStrict 2 (N=109) v.vvvvvereeee v 4.6% (5) 14.7% (16) 9.2% (10)  71.6% (78)
DISFCt 3 (N=116) vovvvveeeeereccecerenenn 5.2% (6) 12.1% (14) 6.9% (8) 75.9% (88)
DIStrict 4 (N=119) vovvvvveereeeeeeeeeerecoecerenenn 10.9% (13) 16.8% (20) 6.7% (8) 65.5% (78)
DIStTCt 5 (N=108) vvvvvveeeeeeeeee e seeeerenenn 3.7% (4) 7.4% (8) 7.4% (8) 81.5% (88)
DIStTCt 6 (N=166) vvvvvvveereeeeereeerrenenn 3.0% (5) 21.7% (36) 4.8% (8) 70.5% (117)
OPERATOR EXPERIENCE
0-5 YEAIS (N=151) cevveveoeoeeeeeeerreeeeeesssssss 2.0% (3) 17.2% (26) 8.6% (13)  72.2% (109)
6-10 YArS (N=162) ......oooeeevevrerrerrrsrssessne 5.6% (9) 15.4% (25) 6.2% (10) 72.8% (118)
11-15 Years (N=93) ......eveveeerreeseesssereseeee 7.5% (7) 14.0% (13) 4.3% (4) 74.2% (69)
16-20 Years (N=146) .......ovvvrvrerrereserrrereree 6.2% (9) 16.4% (24) 6.8% (10) 70.5% (103)
21-25 years (N=105) ............ooovrrrreerrrrreee. 10.5% (11) 16.2% (17) 6.7% (7) 66.7% (70)
26+ Yars (N=101)..........oceeverrermerrrsreseeene 8.9% (9) 19.8% (20) 9.9% (10) 61.4% (62)
CLASS OF VEHICLE
ClaSS 7 (N=246)..........oceerereeeeeesseseeesssereee 5.3% (13) 15.4% (38) 5.7% (14)  73.6% (181)
Class 11 (N=35)........eeeeeereereeeeessesseessserene 11.4% (4) 11.4% (4) 11.4% (4) 65.7% (23)
Class 12 (NZ437).c...ereeeeeeeeeeeeeeeeeeseseesn 5.3% (23) 17.2% (75) 7.6% (33) 70.0% (306)
AGE OF VEHICLE
1999 and older (N=454)..........oooeooeerorocce. 5.7% (26) 17.0% (77) 3.7% (17) 73.6% (334)
2000 and NeWer (N=263) ..........oooooooeorer. 5.3% (14) 15.2% (40) 12.9% (34) 66.5% (175)
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Needs Work Okay Works Great N/A
Joystick Plow Controls (n=791) ................. 6.2% (49) 21.9% (173) 14.7% (116) 57.3% (453)
WORK LOCATION
District 1 (N=153) ...coccvevvvreveiieinieennns 8.5% (13) 21.6% (33) 13.7% (21) 56.2% (86)
District 2 (N=113) ...cccoevvveiieiieenceienas 3.5% (4) 23.9% (27) 12.4% (14) 60.2% (68)
District 3 (N=115) .....ccccoovvveiieirieriereeas 9.5% (11) 17.2% (20) 11.2% (13) 62.1% (72)
District 4 (N=127) c.covoveeevveeeeeee e 10.2% (13) 26.0% (33) 18.1% (23) 45.7% (58)
District 5 (N=110) ......ccoovvveeieiieriiceenas 4.5% (5) 16.4% (18) 19.1% (21) 60.0% (66)
District 6 (N=172) ...ccccoevvvreiieiieenieienas 1.7% (3) 24.4% (42) 14.0% (24) 59.9% (103)
OPERATOR EXPERIENCE
0-5 years (N=153) .....cccoeevvrrereerrirenrnnes 2.6% (4) 20.3% (31) 12.4% (19) 64.7% (99)
6-10 years (N=166) ........ccceceervrreierranene,s 5.4% (9) 22.3% (37) 21.7% (36) 50.6% (84)
11-15 years (N=97) .ocovveeiereeereeecerenienes 7.2% (7) 15.5% (15) 11.3% (11) 66.0% (64)
16-20 years (N=147) ...ccccccvevvvevererrieennas 8.8% (13) 23.8% (35) 12.9% (19) 54.4% (80)
21-25 years (N=115) .....ccccccevevvvreieirerennn, 6.1% (7) 24.3% (28) 15.7% (18) 53.9% (62)
26+ years (N=104).......cccccevveeerrrreieeranenn,s 8.7% (9) 24.0% (25) 11.5% (12) 55.8% (58)
CLASS OF VEHICLE
Class 7 (N=248)......cccccevevevreeverieeiirerenenn, 4.8% (12) 15.3% (38) 12.5% (31) 67.3% (167)
Class 11 (N=35)....cccervrrererinieereneeeneninnens 14.3% (5) 20.0% (7) 25.7% (9) 40.0% (14)
Class 12 (N=455).....cccveivrvieeririeensinnenns 5.7% (26) 24.0% (109) 14.9% (68) 55.4% (252)
AGE OF VEHICLE
1999 and older (n=460).........ccceevrvrrrrne, 4.8% (22) 17.4% (80) 7.4% (34) 70.4% (324)
2000 and newer (N=277) .....ccccoeervrverennnns 7.6% (21) 26.7% (74) 26.7% (74) 39.0% (108)
CAB ENVIRONMENT
% Needs Age
Improvement 1999 & Older | 2000 & Newer | Impact?
29.9% Cab Environment 37.7% 17.4% Yes
% Needs Work
36.5% Noise Level 46.3% 19.9% Yes
33.0% Size of Cab Environment 39.9% 20.5% Yes
26.4% Seats 34.2% 12.3% Yes
24.2% Windshield Visibility 28.5% 16.8% Yes

Findings/Next Steps — The results confirmed the committee’s belief that age of equipment

played a role in how items in this area were rated. As a result, it was decided that

identified problems should be dealt with through new purchases. The committee will

look at results for newer cabs to guide this effort.
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Specific Equipment Performance — Truck Liquid Systems

DeSigN (N=845) ......covrririeerirrieieieieeeeenenenas

WORK LOCATION
District 1 (n=161) ...cccovveereieeeeicecien
District 2 (n=122) ....cooovvieeicieiceee
District 3 (N=124) .....ccccovvvevieiieenieienas
District 4 (N=133) ...ccooveeeeeererereeeneenes
District 5 (N=126) ....cccccvoveeveiciceicecien
District 6 (N=179) ..ccoeviieiceceecee

OPERATOR EXPERIENCE
0-5 years (N=161) ....ccoovvvvrervneririierieenns
6-10 years (N=174) ..cccccvvveveceieieeseenen,
11-15 years (N=101) .....cccecvvererireniecnen,
16-20 years (N=165) .....cc.coovvverervreneeennn,
21-25 years (N=123) .....ccccevevvrerieeniennnn,
26+ years (N=110) ...ccccevvvevereierieesiecnen,

CLASS OF VEHICLE
Class 7 (N=274).....cccovveeieiieiieeiesieeenns
(O T () RN
Class 12 (N=478)....c.ccccevvvveveieieieesesienens

AGE OF VEHICLE
1999 and older (n=500)........ccccccvrrerrerrnnen.
2000 and newer (N=287) ......c..ccccevvrervennns

Maintenance of Equipment (n=849) .........

WORK LOCATION
District 1 (N=161) .....covvevererererererereenes
District 2 (n=124) ..o,
District 3 (N=123) .....cccoevvveiieiienieieas
District 4 (N=135) .....ccvvvreererererirereenes
District 5 (N=127) c.ccoveviiecececece
District 6 (N=179) ..ccoeviiiiceceeceee

OPERATOR EXPERIENCE
0-5 years (N=161) ....ccoovvvvrevnireieireenns
6-10 years (N=174) ..c.ccccvvveveceneiceseenen,
11-15 years (N=102) ......c.cccvverrerirerecnen.
16-20 years (N=169) ........ccccecerervrereenen.
21-25 years (N=122) .....ccccceevvrerveesienannn,
26+ years (N=110) ..ccocevvvveveieireriee e,

CLASS OF VEHICLE
Class 7 (N=273)....c.ccevvvvevieiieiieceseeenens
Class 11 (N=39)......ccovvuererrreiirerinisieiens
Class 12 (N=481L)......cceerrrreereririsisianens

AGE OF VEHICLE
1999 and older (n=502)........cccccevrrerrerrnnen,
2000 and newer (N=290) .........ccccevrerrenns

Needs Work

25.6% (216) 58.5% (494)

26.7% (43)
30.3% (37)
24.2% (30)
23.3% (31)
31.7% (40)
19.6% (35)

20.5% (33)
26.4% (46)
25.7% (26)
30.9% (51)
24.4% (30)
22.7% (25)

25.2% (69)
13.9% (5)
25.5% (122)

26.8% (134)
21.6% (62)

23.0% (195)

27.3% (44)
22.6% (28)
17.1% (21)
18.5% (25)
24.4% (31)
25.7% (46)

21.1% (34)
25.3% (44)
22.5% (23)
25.4% (43)
18.9% (23)
20.9% (23)

19.8% (54)
10.3% (4)
24.7% (119)

20.9% (105)
24.5% (71)
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Okay

57.1% (92)
51.6% (63)
57.3% (71)
64.7% (86)
55.6% (70)
62.6% (112)

58.4% (94)
58.6% (102)
60.4% (61)
55.2% (91)
61.0% (75)
60.9% (67)

60.2% (165)
66.7% (24)
59.2% (283)

61.0% (305)
57.8% (166)

61.1% (519)

55.9% (90)
58.9% (73)
61.8% (76)
71.9% (97)
62.2% (79)
58.1% (104)

55.9% (90)
62.1% (108)
62.7% (64)
59.8% (101)
65.6% (80)
65.5% (72)

64.8% (177)
64.1% (25)
60.5% (291)

65.5% (329)
56.6% (164)

Works Great

13.0% (110)

12.4% (20)
15.6% (19)
13.7% (17)
11.3% (15)

9.5% (12)
15.1% (27)

14.9% (24)
13.8% (24)
10.9% (11)
12.1% (20)
12.2% (15)
13.6% (15)

9.1% (25)
19.4% (7)
14.6% (70)

8.8% (44)
20.2% (58)

12.7% (108)

11.8% (19)
16.1% (20)
16.3% (20)

8.1% (11)
11.0% (14)
13.4% (24)

15.5% (25)
11.5% (20)
11.8% (12)
13.0% (22)
13.1% (16)
10.9% (12)

9.5% (26)
25.6% (10)
13.9% (67)

10.2% (51)
17.9% (52)

N/A
3.0% (25)

3.7% (6)
2.5% (3)
4.8% (6)
0.8% (1)
3.2% (4)
2.8% (5)

6.2% (10)
1.1% (2)
3.0% (3)
1.8% (3)
2.4% (3)
2.7% (3)

5.5% (15)
0.0% (-)
0.6% (3)

3.4% (17)
0.3% (1)

3.2% (27)

5.0% (8)
2.4% (3)
4.9% (6)
1.5% (2)
2.4% (3)
2.8% (5)

7.5% (12)
1.1% (2)
2.9% (3)
1.8% (3)
2.5% (3)
2.7% (3)

5.9% (16)
0.0% (-)
0.8% (4)

3.4% (17)
1.0% (3)
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Capacity (N=853).....cccccerererererirrrrrrererineeeeens

WORK LOCATION
District 1 (n=161) ...cccovvieereereececiee
District 2 (n=123) ....coovveieieeceeceee,
District 3 (N=124) .....cccoovvvvevieiieinieinnns
District 4 (n=135) ....cocovvviiiicecercece
District 5 (N=128) .....ccccveeeveiceceiceeien,
District 6 (N=182) ....cccovvevveiceceiceeen

OPERATOR EXPERIENCE
0-5 years (N=161) ....ccoovvvvvervnirriierieenns
6-10 years (N=175) ..ccccovvvevveceneieerieenens
11-15 years (N=102) ......ccceevvverervrenreenen.
16-20 years (N=168) ........ccccecvrrervrerierennn.
21-25 years (N=124) .....cccccecevvvevveiesennnn,
26+ years (N=112) ...cccccevveveeierieesieenen,

CLASS OF VEHICLE
Class 7 (N=275).....ccccuvveieiieiriscesierenens
Class 11 (N=39).....ccccvevvveireeieiieeseiieiens
Class 12 (Nn=482)......cccccoveveveivieicriesienens

AGE OF VEHICLE
1999 and older (n=504)........ccccceveerrerrnnen,
2000 and newer (N=291) .........cccccevrerrenne

Pre-Wetting System (n=834) ........c.ccccceevune.

WORK LOCATION
District 1 (N=159) ......ccovvrrrerererirereenes
District 2 (n=121) c..coevvieieecerceee
District 3 (n=119) ..o
District 4 (N=132) .....cccoevvveeieiieenieieas
District 5 (N=125) ..o
District 6 (N=178) ....coevvieeicicercecie

OPERATOR EXPERIENCE
0-5 years (N=159) .....ccccovrvrvirrenirieennns
6-10 years (N=170) .....cccceerveererieerieenen,
11-15 years (N=99) ....cccccevevreernirccesianenn,s
16-20 years (N=166) ........ccccocererererreenen.
21-25 years (N=121) .....cccceveivrenieesienenen,
26+ years (N=110) ...ccccovvvereiererieeniecnen,

CLASS OF VEHICLE
Class 7 (N=267)....cccceveeieiieececieeeecieias
Class 11 (N=38)......cccevvvreerrirereriirceiesrenenns
Class 12 (NZ476).......cccerrriviererirerinisianeens

AGE OF VEHICLE
1999 and older (n=493)..........ccceverrrrrnen.
2000 and newer (N=287) ....ccccourvrervruruannens

Needs Work

20.3% (173) 63.7% (543)

18.6% (30)
24.4% (30)
29.0% (36)
20.7% (28)
17.2% (22)
14.8% (27)

20.5% (33)
20.0% (35)
16.7% (17)
20.8% (35)
22.6% (28)
20.5% (23)

19.3% (53)
12.8% (5)
20.7% (100)

21.4% (108)
17.2% (50)

19.4% (162)

26.4% (42)
19.0% (23)
16.8% (20)
16.7% (22)
19.2% (24)
17.4% (31)

18.9% (30)
25.3% (43)
17.2% (17)
18.1% (30)
19.0% (23)
14.5% (16)

17.2% (46)
10.5% (4)
20.8% (99)

19.1% (94)
19.2% (55)
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Okay

64.0% (103)
57.7% (71)
54.8% (68)
65.9% (89)
69.5% (89)
67.6% (123)

62.1% (100)
63.4% (111)
65.7% (67)
65.5% (110)
60.5% (75)
64.3% (72)

65.7% (181)
59.0% (23)
64.3% (310)

66.1% (333)
61.9% (180)

57.8% (482)

52.2% (82)
54.5% (66)
58.8% (70)
65.9% (87)
58.4% (73)
57.9% (103)

57.2% (91)
52.4% (89)
60.6% (60)
61.4% (102)
54.5% (66)
64.5% (71)

59.6% (159)
55.3% (21)
57.8% (275)

60.0% (296)
55.4% (159)

Works Great

12.9% (110)

13.7% (22)
15.4% (19)
11.3% (14)
11.9% (16)
10.2% (13)
14.3% (26)

11.2% (18)
15.4% (27)
13.7% (14)
11.9% (20)
13.7% (17)
12.5% (14)

9.5% (26)
28.2% (11)
13.9% (67)

8.9% (45)
20.3% (59)

16.3% (136)

14.5% (23)
19.0% (23)
16.8% (20)
12.1% (16)
17.6% (22)
18.0% (32)

16.4% (26)
18.8% (32)
15.2% (15)
12.7% (21)
19.8% (24)
15.5% (17)

12.4% (33)
28.9% (11)
18.1% (86)

13.0% (64)
22.6% (65)

N/A
3.2% (27)

3.7% (6)
2.4% (3)
4.8% (6)
1.5% (2)
3.1% (4)
3.3% (6)

6.2% (10)
1.1% (2)
3.9% (4)
1.8% (3)
3.2% (4)
2.7% (3)

5.5% (15)
0.0% (-)
1.0% (5)

3.6% (18)
0.7% (2)

6.5% (54)

6.9% (11)
7.4% (9)
7.6% (9)
5.3% (7)
4.8% (6)
6.7% (12)

7.5% (12)
3.5% (6)
7.1% (7)
7.8% (13)
6.6% (8)
5.5% (6)

10.9% (29)
5.3% (2)
3.4% (16)

7.9% (39)
2.8% (8)
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Pressurized Feed (n=828)

WORK LOCATION
District 1 (n=158)............
District 2 (n=118)............
District 3 (n=123) ...........
District 4 (n=135)............
District 5 (n=124)............
District 6 (n=170)............

OPERATOR EXPERIENCE
0-5 years (n=158)
6-10 years (n=174)
11-15 years (n=98).........
16-20 years (n=160).......
21-25 years (n=119) .......
26+ years (n=109)

CLASS OF VEHICLE
Class 7 (n=265)...............
Class 11 (n=39)...............
Class 12 (n=470).............

AGE OF VEHICLE
1999 and older (n=486)..
2000 and newer (n=287)

Anti-Ice System (n=823)

WORK LOCATION
District 1 (n=157) ...........
District 2 (n=122)............
District 3 (n=120)............
District 4 (n=127) ...........
District 5 (n=125)............
District 6 (n=172)............

OPERATOR EXPERIENCE
0-5 years (n=159)
6-10 years (n=172)
11-15 years (n=98) .........
16-20 years (n=160).......
21-25 years (n=116) .......
26+ years (n=107)

CLASS OF VEHICLE
Class 7 (n=265)...............
Class 11 (n=37)......c.......
Class 12 (n=466).............

AGE OF VEHICLE
1999 and older (n=483)..
2000 and newer (n=284)

Needs Work Okay
15.9% (132) 48.3% (400)

.......................... 18.4% (29)  53.2% (84)
.......................... 16.9% (20)  36.4% (43)
.......................... 19.5% (24)  38.2% (47)
.......................... 15.6% (21)  64.4% (87)

12.1% (15)
13.5% (23)

54.8% (68)
41.8% (71)

15.2% (24)  39.2% (62)

.......................... 20.1% (35)  44.3% (77)
.......................... 11.2% (11) 57.1% (56)
.......................... 16.3% (26) 53.8% (86)
.......................... 15.1% (18)  47.1% (56)
.......................... 13.8% (15) 54.1% (59)

17.0% (45)  46.4% (123)

.......................... 5.1% (2) 56.4% (22)
.......................... 15.7% (74)  48.1% (226)
.......................... 15.6% (76)  44.7% (217)

15.7% (45)  53.3% (153)

15.8% (130) 46.3% (381)

.......................... 19.1% (30)  41.4% (65)
.......................... 21.3% (26)  39.3% (48)
.......................... 16.7% (20)  40.8% (49)
.......................... 11.8% (15)  63.0% (80)
.......................... 12.0% (15)  52.8% (66)
.......................... 14.0% (24)  42.4% (73)
.......................... 11.9% (19)  46.5% (74)
.......................... 16.9% (29)  41.9% (72)
.......................... 11.2% (11)  51.0% (50)
.......................... 16.3% (26)  49.4% (79)
.......................... 20.7% (24)  44.0% (51)
.......................... 16.8% (18)  48.6% (52)
.......................... 13.6% (36)  45.7% (121)
.......................... 5.4% (2) 40.5% (15)
.......................... 17.2% (80)  46.4% (216)
.......................... 13.9% (67)  46.2% (223)
.......................... 18.0% (51)  45.4% (127)
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Works Great
12.9% (107)

13.3% (21)

9.3% (11)
13.8% (17)
11.1% (15)
17.7% (22)
12.4% (21)

17.7% (26)
16.1% (28)
6.1% (6)
13.1% (21)
11.8% (14)
9.2% (10)

7.9% (21)
35.9% (14)
14.9% (70)

8.0% (39)
23.0% (66)

13.0% (107)

12.1% (19)
12.3% (15)
14.2% (17)
10.2% (13)
17.6% (22)
12.2% (21)

17.6% (28)
15.7% (27)
8.2% (8)
11.9% (19)
12.1% (14)
9.3% (10)

9.8% (26)
32.4% (12)
13.7% (64)

8.7% (42)
20.8% (59)

N/A
22.8% (189)

15.2% (24)
37.3% (44)
28.5% (35)

8.9% (12)
15.3% (19)
32.4% (55)

27.8% (44)
19.5% (34)
25.5% (25)
16.9% (27)
26.1% (31)
22.9% (25)

28.7% (76)
2.6% (1)
21.3% (100)

31.7% (154)
8.0% (23)

24.9% (205)

27.4% (43)
27.0% (33)
28.3% (34)
15.0% (19)
17.6% (22)
31.4% (54)

23.9% (38)
25.6% (44)
29.6% (29)
22.5% (36)
23.3% (27)
25.2% (27)

30.9% (82)
21.6% (8)
22.7% (106)

31.3% (151)
15.8% (45)
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Controls (N=849) .....cccovvvrrieerceeas

WORK LOCATION
District 1 (n=161) ...cccovvieereereececiee
District 2 (n=123) ....coovveieieeceeceee,
District 3 (N=124) .....cccoovvvvevieiieinieinnns
District 4 (n=134) ..o
District 5 (N=127) .o,
District 6 (n=180) .....c.cccovevveieeceicecien,

OPERATOR EXPERIENCE
0-5 years (N=161) ....ccoovvvvvervnirriierieenns
6-10 years (N=175) ..ccccovvvevveceneieerieenens
11-15 years (N=100) .......cecvrerrervrerrercnen.
16-20 years (N=167) .....ccccevvvvererereniennnnn,
21-25 years (N=123) .....cccceveivierreeniennen,
26+ years (N=113) .ccoevveeveeceriee e,

CLASS OF VEHICLE
Class 7 (N=273)....c.cccvviiieiieiiecesieveens
Class 11 (N=39).....ccccvevvveireeieiieeseiieiens
Class 12 (n=480)........cccceveveivieicrierienens

AGE OF VEHICLE
1999 and older (n=500)........ccccccvererrerrnnen.
2000 and newer (N=291) .........cccccevrerrenne

Ease of Operation (n=852) .........c.cccceevvnnen

WORK LOCATION
District 1 (n=162) ....ccccovvvereieeeiceciene
District 2 (N=123) .....covvrrerererereeereens
District 3 (N=125) ....ccccovviieicicercecie
District 4 (n=135) ....coevvviciceceeeece,
District 5 (N=127) ..o
District 6 (N=180) ........ccceurvrrrrerererirererenes

OPERATOR EXPERIENCE
0-5 years (N=161) .....ccccvvrvrvririeiirienens
6-10 years (N=175) .....ccccocervienercreneennnn,
11-15 years (N=103) .....ccccevvrcvrervrerierennnn,
16-20 years (N=166) ........ccceevrrervrerrernnnn,
21-25 years (N=122) .....ccccocevvrerrerrecnnen,
26+ years (N=113) ...ccocevvvereienerrenieceen,

CLASS OF VEHICLE
Class 7 (N=276)....cccceveieieieeieieesecieneas
Class 11 (N=39).....ccccovevvieireeieiieeeecieneas
Class 12 (n=480)........cccoeevevveveeeirerrieiieneas

AGE OF VEHICLE
1999 and older (n=504)........ccccceveerrenrnnee,
2000 and newer (n=290) ............cccervevenne.

Needs Work

15.5% (132) 64.3% (546)

23.0% (37)
13.0% (16)
16.1% (20)
15.7% (21)
11.0% (14)
13.3% (24)

9.9% (16)
10.3% (18)
15.0% (15)
20.4% (34)
19.5% (24)
19.3% (22)

16.8% (46)
2.6% (1)
15.0% (72)

17.0% (85)
11.3% (33)

12.3% (105)

17.9% (29)
10.6% (13)
14.4% (18)
11.9% (16)
9.4% (12)
9.4% (17)

8.1% (13)
12.6% (22)

9.7% (10)
15.7% (26)
10.7% (13)
15.0% (17)

14.9% (41)
5.1% (2)
11.0% (53)

12.9% (65)
10.7% (31)
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Okay

60.2% (97)
61.8% (76)
61.3% (76)
67.2% (90)
70.9% (90)
65.0% (117)

66.5% (107)
67.4% (118)
64.0% (64)
62.3% (104)
62.6% (77)
62.8% (71)

64.1% (175)
64.1% (25)
65.6% (315)

67.0% (335)
61.9% (180)

65.3% (556)

63.0% (102)
63.4% (78)
57.6% (72)
72.6% (98)
67.7% (86)
66.7% (120)

64.6% (104)
62.3% (109)
67.0% (69)
63.9% (106)
68.9% (84)
69.0% (78)

63.8% (176)
53.8% (21)
67.7% (325)

68.8% (347)
60.0% (147)

Works Great
17.0% (144)

12.4% (20)
22.0% (27)
17.7% (22)
15.7% (21)
15.7% (20)
18.9% (34)

17.4% (28)
20.6% (36)
18.0% (18)
15.6% (26)
15.4% (19)
14.2% (16)

13.2% (36)
33.3% (13)
18.5% (89)

12.4% (62)
26.1% (76)

19.5% (166)

15.4% (25)
23.6% (29)
23.2% (29)
14.8% (20)
19.7% (25)
21.1% (38)

21.1% (34)
23.4% (41)
20.4% (21)
18.7% (31)
18.0% (22)
14.2% (16)

15.6% (43)
41.0% (16)
20.8% (100)

15.1% (76)
28.6% (83)

N/A
3.2% (27)

4.3% (7)
3.3% (4)
4.8% (6)
1.5% (2)
2.4% (3)
2.8% (5)

6.2% (10)
1.7% (3)
3.0% (3)
1.8% (3)
2.4% (3)
3.5% (4)

5.9% (16)
0.0% (-)
0.8% (4)

3.6% (18)
0.7% (2)

2.9% (25)

3.7% (6)
2.4% (3)
4.8% (6)
0.7% (1)
3.1% (4)
2.8% (5)

6.2% (10)
1.7% (3)
2.9% (3)
1.8% (3)
2.5% (3)
1.8% (2)

5.8% (16)
0.0% (-)
0.4% (2)

3.2% (16)
0.7% (2)
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Gravity Feed (n=809).........ccceruenve.

WORK LOCATION

District 1 (n=152) ....ccccovvevrererennen,
District 2 (n=114) .....cccevvevererenne,
District 3 (n=120) .....cccoevvvvevcrennnn
District 4 (n=125) ....ccccovevevvererennen,
District 5 (n=122) ....cccoveeererrenne,
District 6 (N=176) .....c..ccoevvevenennnn.

OPERATOR EXPERIENCE

0-5 years (N=155) .....ccccecvrererernnn
6-10 years (N=166) ..........coceevrrenene
11-15 years (N=96) .........ccocervevennen.
16-20 years (n=159) .......c.ceeverrnen.
21-25 years (N=116) ........ccocevvrrenns
26+ years (N=105) ......ccceevrrervarenns

CLASS OF VEHICLE

Needs Work

........... 12.2% (99)

19.7% (30)
6.1% (7)
16.7% (20)
11.2% (14)
9.8% (12)
9.1% (16)

10.3% (16)
12.7% (21)
9.4% (9)
13.2% (21)
15.5% (18)
10.5% (11)

Okay
45.0% (364)

Works Great
11.0% (89)

N/A
31.8% (257)

40.8% (62) 5.3% (8) 34.2% (52)
54.4% (62) 19.3% (22)  20.2% (23)
37.5% (45) 10.0% (12)  35.8% (43)
39.2% (49) 8.8% (11)  40.8% (51)
41.0% (50) 13.9% (17)  35.2% (43)
54.5% (96) 10.8% (19)  25.6% (45)
41.9% (65) 11.0% (17)  36.8% (57)
40.4% (67) 12.0% (20)  34.9% (58)
43.8% (42) 14.6% (14)  32.3% (31)
45.9% (73) 9.4% (15)  31.4% (50)
47.4% (55) 8.6% (10)  28.4% (33)
56.2% (59) 105% (11)  22.9% (24)

Class 7 (N=267).....ccccuvieieniiniiccesieranenns 12.0% (32) 45.3% (121) 11.2% (30) 31.5% (84)
Class 11 (N=34)..cccevrreereereseeesieees 5.9% (2) 14.7% (5) 8.8% (3) 70.6% (24)
Class 12 (NZ452).....cccovvivnneeireenenienens 12.6% (57) 46.5% (210) 10.8% (49) 30.1% (136)
AGE OF VEHICLE
1999 and older (n=486).......c.cccrrrivrurune, 13.2% (64) 50.8% (247) 11.1% (54) 24.9% (121)
2000 and newer (N=266) ............ccccrvrveeene 10.2% (27) 33.1% (88) 10.5% (28) 46.2% (123)
TRUCK LIQUID SYSTEMS
% Needs Age
Improvement 1999 & Older | 2000 & Newer | Impact?
28.8% Truck Liguid Systems 28.4% 30.3% No
% Needs Work
25.6% Design 26.8% 21.6% ?
20.9% Maintenance of 20.9% 24.5% ?
Equipment
20.3% Capacity 21.4% 17.2% ?

Findings/Next Steps — The committee’s next step will be to work on newly designed in-bed
tanks to be tested this winter. The committee will look further into why newer trucks

appear to need more work in regard to maintenance.
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Specific Equipment Performance — Wings

Needs Work

Okay

Wing Removing Shoulder Rock (n=806) . 20.8% (168) 48.5% (391)

WORK LOCATION
District 1 (n=152) ...coovvvieicecercecie
District 2 (n=115) ...coevviieieiercee
District 3 (N=116) .......cccevvveeiviriernieieas
District 4 (n=129) ...
District 5 (n=121) c.ccoeviieiceceeceee
District 6 (N=173) ..ccoevviieceeecee,

OPERATOR EXPERIENCE
0-5 years (N=152) .....cccevvvvrvnvrriniriennns
6-10 years (N=166) .......ccccovveeererveeriarennens
11-15 years (N=97) ...cccocvvevvveneireniecnen,
16-20 years (N=158) ......c.ccovvvvrervrerverennnn,
21-25 years (N=117) c.cccoveveveieieieesieeeen,
26+ years (N=107) .ccoeveceveesereeesieeeen,

CLASS OF VEHICLE
Class 7 (N=249)......ccccoovvvveeniicieiieenenns
Class 11 (N=36).....cccccovevvvevieeieiieeieiieneas
Class 12 (Nn=468)........ccccevevveivieiierieirenens

AGE OF VEHICLE
1999 and older (N=477).....c.cccevevvevvrenne,
2000 and newer (N=275) ......c..ccccevveervencns

Wing Design (N=841) .......cccccovvrvrrierernnnn.

WORK LOCATION
District 1 (n=153) ....coevvieieeeeececee,
Distric