
Step #I4 - Utilization and maintenance by depot
Average of 2013 Usage Hours
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Step #L7 - Is depot location a factor for
maintenance cost?

SUMMARY

Groups Count

Coboconk

Fenelon

Oakwood

Eldon

Lindsay

Bobcaygeon

Burnt River

Emily

Manvers

ANOVA

urce of Vorioth 55

Between Grou 641867313.19

Wi th i n Groups 6289L6122.39

Total 6910783435.58

Sum Averoge Varionce

I t97329.78

4 98222.25

7 232tt3.50

7 164830.00

6 160924.00

7 203757.25

7 t828p,8.tL

6 132469.50

7 207078.W

2466,6.22

24555.56

33159.07

235r'.7.74

268,20.67

29108.18

26tt5.M
22078.8
29574.@

189463334.81

95129286.n

L4L83W7.29

67180105.39

85183752.67

900L1638.L8

94:587703.@

480t78/6.L8

271295326.75

Stullcat: !66
Ql ' !8}75
Edii6-6ru.5
Qr,3AA
b.8c{ = 4D9
lQ8: DU4.b

01:&.5
Gdian "27533-5
Q3-$2
b€e{.&!.E
IQR:147.5

df MS

8.00 80233414.15

50.00 125378322.45

58.00

P-volue F crit
0.64 0.74 2.13

F

Ql, U67-l5
k'diJn.2al6.e
Ql $39t.125

IQR:23513.3/5

'ronsr.ffiQt - rsb
hdi.n =6P
O=s&
br8cn. D352.5

lQR.67

hnorr: tr5
Ql=2S.9
&di.n=3lB
Q3:q59.s
urScri:sEB
IQR = 2l@

Ql.lBt5
edian.m
Q3 ' 2731484
btart.I3n5
Itr=S.36

Snrllcrl . 11m.5
Qr rs./s
kdind ' 2359&5
03 9Ar.@6
b,actr ; l/36-25
16. 18.936

Slla{:81}5
Qr = lu8.s
rcdian:22472
Q3.27&.S
br8$t:*3.5
lS=97t

smlla{.6D
Qr =S3r5
hdi.o.ES
Q3=4n.5
b@3r. S7
toR.1S

ffi
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Step #L7 Does type, make,
affect ma i ntena nce costs?

age of vehicle

Regression Statistics

Multiple R 0.615855607

R Square O.379278L29

Adjusted R Sqt O.2623O2L49

Standard Error 75L7.8337L4

Observations 60

ANOVA

af
Regression

Residual

Total

ss MS

9 L7 6t23LLs3. 91 195692350.43

st 2882n9011.11" 565t7823.75

60 4A3ffi16s.03

F 'gnificance F

3.90 0.00 ffi
ts Standard Error tStot P-value Lower 9S%ower95.@r 95.09

lntercept
vehicle age

lnternational
Volvo
Mack

Ford

Western Star

Single

Tandem

Tri-axle

38589.55

-516.56

2507.92

2347.99

-s909.68

-8754.79

572.82

-22887.96

-rs998.27

0.00

5.73

-2.08

0.38

o.37

-0.80

-0.90

0.06

-3.3L

-2.s3

6553s.00

0.00

0.04

o.70

o.7L

0.43

o.37

0.9s

0.00

0.01

#NUM!

25059.45

-LOt4.49

-1"060s.16

-10334.92

-20772.66

-283L3.97

-1_8986.36

-36757.77

-287ffi.32

0.00

52LL9.6s

-18.53

1562L.01

15030.91

8953.30

L0804.39

20132.@

-9018.15

-3290.23

0.00

250s9.4s

-10L4.49

-1060s.16

-t0334.92

-20772.66

-283L3.97

-18986.36

-36757.77

-28706.32

0.00

521t9.65

-18.53

L5621,.Or

15030.91

8953.30

10804.39

20132.ffi
-9018.15

-3290.23

0.00

6739.49

248.O3

6531.77

6317.50

7N3.42
9742.65

9742.65

690,8.71,

5330.02

0.00
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Step #I7 - Vehicle type is a factor for
maintenance costs

Type of Vehicle

Single oxte
smallest = 1433.93

Q1 = 8362.33

Median = 12425-08

Q3 = 18169.465

Largest = 21301.3

IQR = 98O7.135

Outliers:

Tandem oxle

smallest = 4335.43

Q1 = 14862.5675

Median = 19168.065

Q3 = 25484.3375

Largest = 41434.18

IQR = 10621.77

Outl iers: 41434.18,

fri-oxle
Smallest = 26621.@

Q1 = 25521.04

Median = 34513.33

Q3 = 42574.45

Largest = 42574.85

IQR = 15953.81

Outliers:

a .a* a <- a

10@0 20@0 30@0 40@0

. <l i} }aaaaaaal(Fl}+ta}+ a aa +

r0m0 20m0 30m0 40m0

a a

Single axle $27.38 $L2,426

Tandem axle $43 .44 $19,168

Tri-axle $67.59 $34,513

a

a

ffi ffitrIIIEEIME
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Step #I7 Vehicle age is a factor for maintenance
costs

9

55

3

1-
g.

Single

Tandem

Tri-axle

8.5

6.98

9.67

6
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10

9

B

7

6
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4

3

2

Number of vehicles

B 9 101112 1314 1516L7 1819
Age of Vehicle

L234557

trffi ffi ffitrIiE
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Step #L7 Vehicle age is a factor for maintenance
costs

Average Maintenance Cost
$35,000

$30,000
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$5,000

$0
L23456 7 8 9 10 11 13 L4 15 L7 19

Age of Vehicle

2013 Maintenance cost
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o
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y = -22Lx2 + 3493.9x + 11665
R2 -- 0.3489

a

50

ffi
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Step #L7 Optimal Replacement Time-

-A. /

-

A

$zso

Szoo

Srso

Sroo

sso

y = O.0O63x+ 14.O19
R2 = O.8785

-hourly 
capital cost

=o
-g
oq
UT
o(J

cost of rnaint & fuel per hour

-1sp6i1& 
ownirg cost curve

- 
Linear (avg. cost d rnaint & fuel per
hour)

so

Source: "The Sweet Spot Revisited" by
Mike Vorster, Sept. 26,2013
ConstructionEquipment.com the online
home of Confiruction Eguipment
magazine (seruing US & C-anada)
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Step #I7 Does type, make
utilization?

age of vehicle affectI

Regression Stotistics

Multiple R

R Square

Adjusted R Square

Standard Error

Observations

ANOVA

Regression

Residual

Total

lnterce pt

vehicle age

I nternational
Volvo
Mack

Ford

Western Star

Single

Tandem

Tri-axle

0.01

0.00

0.27

0.36

0.61

o-97

0.63

0.80

0.70

#NUM!

0.6s93s8

o.44753
0-32479
L73.22t5

60

df ss MS F onificonce F

9 rrnffi 807/8.4333
s1 1s30291 3000s.70149

60 2707297

4.90 0.00

Coefficient:zndardEn tStot P-volue r-ower9S%Upper9Slawer95@pper95.09

Vehicle age and 2073 Usage Hours

Pearson Coefficient of Correlation
t Stat

df
P(T<=t) one tail
t Critical one tail
P(T<=t) two tail
t Critical two tail

-0.5203

-6.023t
58

0

L.67L6

0

2.OOL7

10 15

451.63

-24.89

159.20

134.56

88.54

7.61

108.89

39.89

57.L3

0

155.29

5.77

1s0.50

145.56

170.59

224.48

224.48

1s9.19

145.85

0

2.91.

-4.36

L.t2
0.92

0.52

0.03

0.49

0.25

0.39

65535

139.87

-36.36

-132.9s

-L57.67

-253.92

-443.06

-34t.78

-279.69

-23s.69

0

763.38

-t3.42

47L.4
426.9
431.01

458.28

559.55

359.47
y9.94

0

139.87

-36.36

-132.95

-157.67
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-yL.78
-279.69
-23s.69

0
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-L3.42

47t.34
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359.47

349.94

0
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fii.1%1l 

+o64e.Z
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Step #L7 Does utilization vary throughout the
year?

Anova: Single Factor

SUMMARY

January

February

March

April
May

June

July

August

September

October
November

ANOVA

Source of Variation

Between Groups

Within Groups

Total

Count Sum A

60 6073.L7

60 6668

60 2826.5

60 L77L.25

60 t927.5

60 1538.5

60 L37L.5

60 1199.5

60 848.5

@ 833

60 969.75

tot.2L95
LLL.1333

47.L833
29.52083

32.t25
25.il167
22.85833

L9.99L67

L4.L4L67

L3.88333

16.L625

Variance

2280.563

2942.988

1009.069

542.6743

rt36.929
747.7@.2

850.7381

54L.699t
2U.780/.

206..4607

279.63L

ss
7L0755.O2

638s70.94

df Ms
10.00 7to75.50

549.00 983.93

F P-value F crit
72.24 0.00 1.85

) stia. #4o
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Step #L7
the year?
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or 338

Does utilization vary throughout
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Step #L7 Is depot location a factor for
uti lization?

SUMMARY

Groups Count Sum Average Vorionce

8

4

7

7

6

7

7

5

7

L

2

3

4

5

6

7

8

9

3702.26

1853.25

4279.5

3110

3185

3869.75

3r',68.37

24n.5
3906

df

46.2.78

46.3.31

611.35

444.29

530.83

552.82

495.48

4L2.92

558.00

MS

27165.96

46243.9

68654.09

33865.89

612n.48
2N22.82
33522.87

31057.06

32618.03

n812.94

96580.75

F

hdl.ir:39.5
Or:3S.EE

G-6rE
UrFtr.S!
rd-243D

Qr. S-t

6- Za

lQl.33Zt

Ql"g.5

@:e

rS:35t5

-|_--_-_

ANOVA

trce of Voriab Ss

Between Gro 217327.7

Within Group 23t2192

Total 2s29s20

P-volue F crit
0.59 0.78 2.138

50

58

Ql -221.5 Ql.43.5

G.&l-5
Lr,86l .91
lG.S

q.312,5

S.llt.!6

rS.P86
-;:t_

ar ' &.b

qJ - @.936

rQR- 15,t86

5D.ll6t.2Q.5
qr:3!.5

O. t85
t!r86r " 21.5
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Q-Btt
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rS.3n
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Step #L7 - Is staffi ng level a factor for
utilization?
100.00o/o

90.00o/o

80.00o/o

70.00o/o

60.00o/o

50.00o/o

40.00o/o

30.00o/o

20.00o/o

10.00o/o

0.00o/o

r o/o July

x o/o August

Central Central Central North North Notth South South South
West Central East West Central East West Central East

Decreased staffing levels may have an effect on utilization however a significant
amount of the work during the summer doesn't require the use of a heavy
truck.

) stia" #4g



Analyze Phase Summary

8

7

6

5

4

3

2

1

Does parking the whicles outside afiect
maintenance cost?

Do staffing lewls affect utilization?

ls utilization seasonal?

The Lifecycle of a heavy truck - 'sweet
spot'for replacement

ls depot location a factor for utilization?

ls depot location a factor for maintenance
cost?

Does type, make, age of whicle afiect
maintenance costs?

Does type, make, age of whicle afiect
utilization?

No

No

Yes

Yes

No

No

Age
Vehicle Type

Age

Yes

Yes

No

No

Yes

Yes

Make of Vehicle

Vehicle Type
Make of Vehicle

Not enough data to infer
it is a fuctor

Trucks are used mainly
for winter control

Cunent replacement
schedule is 12 - 15
years, optimal is 8 - 10

Maintenance costs
increase as rchicles get
older. Higher costs for tri-
axles.

Utilization decreases as
whicles get older

w .r-itiitiil:riIF

) stia. #44



Improve Phase

MeasureDefine Analyze IiiIlIreE Control

) stia. #4s



Step #LB Affinity Diagram-

True cost of contracting

Better tracking of use

Change time cards

SOP - time tracking &
cost

Tracking of activities

Time cards

tri-axles re tandems

Trailers to increase
trucking rolumes

Attachments - one
person units fcr

brushing, sweeping

Hot box for asphalt
patch

ional trays for
patching

Reactiw w
Proactiw

One pot of $

More $$$ to use
trucks

Training

Eliminate
contracting

Seasonal
summer staff

Spread racation
year round

Lewl of Service - too
high?

Sharing equipment

Other department
using trucks

Grawltrucking

Find more uses for
trucks ie. Landfill

use (cowr)

Ditching program

Weekly work plan
(post it)

Prewntatirc
Maintenance

Ready whicles for
winter (wax)

True cost of
contracting

Contract
management

ffi ffi

) stia" #46



Step #18 Interrelationshi p Dig ra ph

Staffing Levels
ln:1 Out:2

Right Equipment
& Attachments

ln:1 Out:3

Budget
ln:0 Out:7

Tracking-
Activity

Management
ln:2 Out:3

Activities
ln: 3 Out:3

Contracting
ln: 6 Out:1

Life Cycle

ln:6 Out:0

Maintenance
ln: 3 Out:2

m

I stiae #47



Step #L7 - Model r What if we contracted
out 4 winter control routes?

Average annual maint cosUtruck for surplus trucks $
tMaintenance savings for 4 trucks $

Reduced annual labor savings for 4 routes
(per route. 2 seasonal @ $90,160= $60,320)
Total truck and labor savings
Number of plow routes

Average contracted cost per plow route per season $
Annual contracted cost for 4 plow routes $

Winter Control Savings

12,91 8.00

51,672.00

$z+1 ,280.00
$292,952.00

4

63,775.00

255,100.00

$32,852.00

) stia" #48 Fieet\Copy of CKL Trucks DL V1-1.xls



Implementation Schedule

5)

4l

3)

2l

1 )

x

X

x

x

x

Contract out4 routes

Fleet Policy updates

SOP for cleaning rchicles

Billing

Create SOP for recording
truck usage

Tender issued for contract

Report and updated policy to Council

Standard Operatin g Proced u re

Change to annual charge

Standard Operating Proced u re

10-Dec-13

10-Dec-13

10-Dec-13

10-Dec-'13

10-Dec-13

Michelle Hendry

Todd Bryant

Todd BryanVPat Russell

Todd Bryant

Todd Bryant

01-May-14

17-Jan-14

01-lt[ay-14

01-May-14

31-lvlar-14

ffi ffi ffi EEIETT!liE[ENlluuDEINEIET|IT!EqIWT

) stia. #4s



Life Cycle Replacement

Current Fleet Policy has life cycle replacement between L2 -
15 years. Recommendation: B - 10 years

2014 capital approval for 5 replacement trucks:

s32
T44
T45
T46
T47
Total

$13,068.34
$34,138.58
$23,520.57
$26,149.65
$28,091 .91

$124,969.05

$13,377 .31

$35?666.20
$19,559.05
$28,66 4.63

$19,631 .04

$t t6,g9g.23

$t 2,426.09
$23,099.33
$17,752.17
$30,094.38
$22,139,37

$105,51 1.33

$38,871 ]3
$92,904.11
$60,831 .79

$84,908.66
$69,862.32

$347,378.61

) stia" #so



Life Cycle Replacement

by 2018 budget

20L4 proposed capital Budget

. 2015 -4 tandem, l tri
- 2016 -4 tandem, l tri
. 20L7 3 tandem, 1 tri

-ax

-ax

-ax

- 2018 3 tandem, 1 single-axle

e

e

e

) stia. *st



Standard Operati ng Procedures

Standard Operating Procedures have been created
for:

o Cleaning of Vehicles
o Recording Truck Utilization

) stia. #s2



Step #L9 Determine Optimum Operating
Windows of KPIVs Updated FMEA

Buying the
truck

Billing fl)ruse
ofthe fuck

Using the

fuck

lnconsiste nt Re porting

Out of service in
summer

Out of Service in winter

Notthe righttruck (not
within specs)

Not delivered on f me

Can't do the \ ,ork

Can'tdo the v\ork
(plowing snow)

we can'tuse it
Have to mainbin
oldervehicle

we can'tuse it
Have to mainbin
oldervehicle

Lack ofrevenue
lorf,eet
Lack ofgood
data ficrfrruire
plans
Poor justification

brcouncil
decision making

2

8

7

5

10

Lack ofstafi

Mechanical
Annual lnspection

lvlechanical

Delay in process,
specs notclear

Delay in process
Vendor has
issues (sbfiloss)

No SOP brdata
collection
Time cads not
reviev\€d
properly

8

10

10

7

7 Need bwer
trucks in
summer,
fexibility in
schedulinq

spare
vehicles,
graders, on-
call
mechanics,
mobile units

bFvreekly
updates with
salesperson

bF\ eeKly
updates with
salesperson

None

bFv\€ekly
updates with
salesperson

None

Scheduling

lvlainlenance
records

bFlr\€ekly
updates with
salesperson

1

10

1

2 1

64

210

150

700

Maintain bF
vrcekly meetings

v\,eekly meetings
Maintain bF

Annual charge b
replace hourly
rate

qreate soP for
dab recording

Fleet-ongoing

Fleet- ongoing

May 2014
Finance & leet-

backed by Fleet
uflizaton hours 'to 2 2

40

Hffi ffi ffi ffi ffi ffiFEN@

rErGrilrEt

c@@
7A!6ttrriFrEfiGtil:l

@)ffi ffi
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Step #2L - Cost savings

After analysis, 4 trucks have been declared surplus.

ffi ffiftiltilItr

T27

T29

T30

T39

$26,941 .03

$8,445.56
$15,852.99
$10,486.32

Spring 2014

Spring 2014

Spring 2014

Spring 2014

$3,500.00
$3,500.00
$3,500.00
$3,500.00

$30,441 .03

$1 1,945.56

$19,352.99

$75,725.90

) sn'a" #s4



Step #2I - Cost savings

Based on analysis 4 winter control routes will
be contracted out and an additional 4 trucks will
be decommissioned.

ffi ffiIt?|ta!li'l

T24

T31

T34

T35

$6,088.08
$3t,633.81
$+t ,434.18
$17,489.01

Spring

Spring

Spring

Spring

$3,500.00
$3,500.00
$3,500.00
$3,500.00

$9,588.08
$35,133.81
$44,934.18

.01

2014

2014

2014

2014

$110,645.0

) stia" #ss



Step #2I - Cost savings

4 surplus trucks

4 trucks surplus due to new contracts

Savings due to contracts

Improved productivity - maintenance

$75,725.90

$110,645,08

$32852.00

$32,000

$256,222.98

One time savings - less replacement
cost for B trucks

TOTAL

$1,800,000.00

b stia. #s6
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Improve Phase - Summary and Conclusions

after new process implemented

in Finance complete

Council

be contracted in fall 20L4

replaced
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Control Phase

MeasureDefine Analyze lmprove rFrilftirl
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Step #20 - Control Plan

Heavy Truck Utilization
Hours >

Heavy Truck Maintenance Costs
Overall maintenance cost <

Both tracked bi-weekly by the Process Owner

) stia. #5s
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Step #20 90 day results utilization

I II I

I

Lindsay

s46

Trucks

700

600

s00

400

300

200

100

0
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J
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s32 s42 s45 s48 T75 Spare S30
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Step #20 90 day results utilization-

East Area
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Step #20 90 day results utilization

West Area
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Step #20 Error-proof KPIVs

Water trucks haw higher utilization
hours because they are used more often

Recording truck utilization on time cards

Water trucks haw higher utilization
hours

Recording truck utilization on time cards

Used more often - a 24 hour truck in most
cases

Aclmrn Assrstants not rnputtrng trucK hours
properly into the payroll system

Used more often - a 24 hour truck in most
CASES

Admin Assistants not inputtlng truck hours
properly into the payroll system - 2Oo/o erot
rate - found after 6 weeks

Working with supervisors to ensure water
truck is used on a day route in the winter
rather than a 24 hour route to help keep
hours in line with benchmark

Admrns trarned on process lor rnputtrng trucK
utilization hours

Looked at switching out water equipment to
lower utilization trucks - cost was
$4000/truck - determined to be cost
prohibitiw

Problem identified and utilization numbers
conected for February

Todd

locld,

Nadine

Todd

Todd,

Nadine

1*Mar-14

3GMar-14

17-Mar-14

3GMar-14

l$Mar-l4

RELIErin CEIIFGF

cb[tilErmEF[tEs

ffi t|I'iitd l=ilEfaEtt!

mElEriil T.AIEEF ffi

ffi
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Lessons Learned

from your core issues
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