- Fleet Business Transformation using
Data Driven Decisions
Sacramento, CA
City & County




Phase #1

* Assess and inventory

the division’s functions
and responsibilities by

current and business
units and determine
core services and
programs.

Phase #2

* Align tasks, activities,
functions, and
responsibilities with core
services and programs.
Determine, evaluate,
and remove service
duplications using
evaluation criteria.

What is our business?

How do we do our
business?

Where are we now?

Assessment

~ Phase #3

_* Refine core services,

and align them with
technology investments
or best practices and
process improvement
initiatives

Where do we want to
be?

Development

programs and priorities

Cityof

SACRAMENTO

Department of General Services

Phase #4

*Finalize and prioritize
streamlined core
services, programs and
tasks with division
leadership and staff

Phase #8

* Establish performance

trend measurements to

evaluate, determine

and adjust with internal

and external impacts.

4
Continuous ‘\
Improvement

Framework

Evaluation

How will we know when
we've arrived?

Phase #7

* Establish financial and
budgeting cost saving
targets based new core
services, programs,
priorities, technologies
and improvement
initiatives.

Implement=
ation

How can we get there?

Phase #6

* Provide implement

f roadmap for each of
| the initiatives using City

. and Fleet’s business
processes and systems.

Phase #5

* Enlist employee design
team to proceed with
the creation of process
improvement and
budget saving
initiatives.




The Approach

SACRAMENTO
Department of General Services

Develop a Clear Strategy
The Right People and Systems
Appropriate Tactics

Structured Work Priorities through planning
and scheduling

Maintenance Optimization

Best Fleet Management Practices



Where to Start?

SACRAMENTO
Department of General Services

Needed to Establish:
Initial baseline of operational metrics
Standardization of maintenance practices
Ability to report/measure progress

Ability to push out data to City Staff

Required upgrade of Operational Tool Kit



Business Transformation

SACRAMENTO
Department of General Services

Operational Overhaul

“Tuned up” & upgraded fleet system (M5) with full functionality

Provides many more advantages to gather, format and
disseminate information

Technology Backbone

Implemented 37 Party Solutions to meet specific identified
Business Plan Initiatives

AssetWorks Fuel Focus
Verizon Network Fleet with M5 telematics module

Fleet Carma



Upgrading the Technology Toolkit

1 AssetWorks M5 v. 16 Provides web-architecture and

SACRAMENTO

Department of General Services

advanced features and capabilities

Dashboards and KPI’s
Crystal Reports are standard

Ability to push out data

'_J CONTROL - Location: 09ADMN, Database: m4prod

File Commands Help
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Upgrading the Technology Toolkit
Ra SR
FuelFocus — (City)
RF Vehicle Identification Boxes
Provide more accurate collection of fueling data
Capabilities to capture Telemetrics data

Integration Capabilities - allow automated capture of
specialty data — (County)

Better Accuracy
No additional County Resources
Integrations include:
Verizon Network Fleet integrated with M5 telematics module

FueIF/f:/cus*



Standard Practices

B | SACRAMENTO
& = Department of General Services
Visit Reason

.............................................................................................................. '.
Work Order Job
1 = Modificaticn
4 - Scheduled Mon-Target E - Capital
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i : 5 — Consumpdion, Ou
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e § W - Warranty
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L = Lubrication
1 = Scheduled Targst e
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3 - Roadcall Target R - Roufing
X - Routine Inspection




Data Driven Decisions

= SACRAMENTO
71 SAP Business Object Reporting Tool
Real Time Data From Asset Management System

Customers Access

Staff Access F I eetFPC USTM

1 Key Reports:

Operations Reports P
= Staff Productivity SAP BusinessObjects

® Vehicle Scheduling
= Smog/Smoke Check Tracking

Unit Utilization Reports

Billing

Fuel

Air Resources CARB mandated Report
Budgeting

Total Cost of Ownership



Fleet Business Intelligence
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eet Business Intelligence (FBI)

- Department of General Services

Share insights & Making
Information Available o T
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Staff Information

-1 Provide actual performance Metrics on the Shop

Floor for more “interaction”




Employee Score Card

= SACRAMENTO
Department of General Services

g, City of Sacramento - Department of General Services Daboe of Evalsstion

= Fleet Management Division From: 212005
Throwgh: 17312010

Employee Scorecard Report

Employee: BEEBY, CHARLES D. (5030) | eCAPS: 5781 Current Location: DTREFL
Job Title: EQUIR MECHAMIC || Supervisor- BARKER, STEPHEN
Start Date | Emd" yment Length: 07/11/2005 / 4.62 yesrs Supervisor Title: EQ MAINT SUPVR
Labor Type: DIRECT
Time Type Descrpnion Booked Hours Perceniags
L] Out Of Class OT 772 0.35%
0Cs Out OT Class Might T 1.47%
oT Cartime £518 3.01% Daitse of Evaluation
851 Night St 1.440.84 CEE0% From: 212005
Total DIRECT Hours: 1,545.44 - (71.43%) -
Labor Type: INDIRECT Throwgh: 1342010
Tima Type Booked Hours PETCENT206
cTO 5.50 0.25% port
FUR 5500 255%
HOL 3800 Frr) .
HYA 5,00 05T% It Location: OTREFU
T 142 0.0T% isor: BARKER, STEPHEN
REG 5 13.80% isor Titke: EQ MAINT SUPVR
SIK 7300 3.3T%
VAC B400 3.8%
Total INDIRECT Hours: §18.07 - (28.57%)
Employes Labor Breakdown ] .
Tabor w i T PTE—— rTo— Time Type Breakdown
Wis Jobs Hours: Est Hours Difference Wos Jobs Howurs
545 E] 1540054 1,724.03 183.49 {10.6£%) 13 21 490 Ml COFFEE BREAKS s
OO0 TRKE W oM
[l DAY CLEAHUF i
Shop Average Labor Breakdown For: 0TREFU M FuRLOUGH
"m n * HMI'E x = :Ex:cnm &E Dam
EQ BODY MECHAMNIC I 2.05 100.0% 205 I SEETIHGE 1%
[ Highi Sk BEEw
E@ MAINT SUPVR 21555 10000% 2.15.55 = —— .
EQUIP MECHAMIC I 18.293.55 B5.3% 5.71828 34.7% 2801188 I O O i, Mg irm
EQUIF MECHENIC 1l 318225 368.6% 5.025.80 61.4% 8,186.05 I b s ¥ o
EQUIPMENT SERVICE WORKER 7.557 85 T3.8% 2 67640 26.0% 10,234.05 o LEAVE TR im
STOREKEEPER 4,339 63 100.0% 43363 [ LY
o TRIE SORR DTN OWT oi%
VEHICLE SERVICE ATTENDANT 128640 T5.7% 41318 24.3% 1,659.58 B NECoRRESTCRRSS  GoR
VEHICLE SERVICE ATTENDANT R2 205150 83.5% AT 16.5% 2AS5.67 TRAMMG b
W ACATION 1w
Tomd 1000w

" ingirect "REG" ime fype can include, BoT not miTed fo, e fofowing Sme Goes: Supendsion, Clerical Tradnlng, Cofes
breaks, Cleanug, Mestings, Time Comections, inventory, efc.




Total Cost of Owner

ship

iV
5% City of Sacramento
] " Unit TCO Analysis Report
4}%:,_}}; Department of General Services n nalysis hepo
o Fleet Management
9363 - 2001 LEACH 27 YD S/L TCO: $845,001
Status: Sale Category: C3014 - TRE,REFUSE 5L
Description: Asset Class: 5 LOADER
In Service Date: 01,/02/2002 Expected Years/Meter: 7 /0
In Service Age: 123 Years Meter Type: Mile
Model Age: 130 Years Current Ddometer: 154,055
Current DeptiD: 13001731 - RESIDENTIAL RECYCLING Original DeptiD: 13001311 - FLEET MANAGEMENT ADMIN
Maint. Location: Meadowview Fleet Service Facility Parking Location; Meadowview Fleet Service Facility
Fuel Ilflm 5-Year Trend Lact Mister Reading: 10/24/2042 3:33:10PM
2014 2013 2012 2011 2010
Yearly Fuel Consumption 0 542 4,806 5,534 5,142
Monthby Avg Consumption [1] a5 AR 461 420
Yearly Driven 0 9657 9,724 11,692 12,615
Maonthly Avg Driven 0 Bl B10 974 1,051
Yearly Fuel Cost 50 52,005 518,450 518,597 514,256
monthly Avg Cost 50 5175 51,537 $1,550 51,188
Life To Date Fuel Oty Consumed: 63 875 Life To Date Fuel Costs: 5160 448
Service Job Cost History
In-House Waork outsourced Work Capitalization
[~ veorly sum _monthly avg [ vearly sum__monthly avg | _veariysum [ Total }
| zo13 [T " 516516 51,376 | 5275 523 | 50 | $16,791
| 2012 | 557,440 % 4,787 | 52,444 5204 | 0 | $50,884 |
2011 | 562,128 $5177 53,387 5282 5354 $E5,870 |
| 2010 | 560,975 % 5,081 | 518,194 51516 | 51,606 | 580,775 |
| 2000 §55,328 sap11 | 54,673 $380 | so|  seom2
| 2008 | 545,672 5 3,806 | 53,674 5306 | S0 | 540,345 |
| 2007 | 533,552 52,796 57,756 5646 533 | sar3an |
| 2006 | 531,585 £2,632 | 514,797 41,233 | 0 | sa6382 |
2005 | 529,545 £2,462 510,947 5912 0 sanaez |
| 2004 523,031 51,919 | 516,037 41,336 | 0 | $39,067 |
| 2003 | 515088 $1,256 | 54,866 5405 | s0|  s19em
|20 | _swooe  _ sew] _sme _ _ sss| _ _se| swme |
LTotal [~ Saamgss _ | _Sezgas__ | _ 1993 _ 530,65 |
Accounting Information .
o Offroad Use: 40%
Purchase Price: 5154,532.33 Acquisition Prep: $0.00 Accessory Cost: $354.20 Total: $154,B86.62
Technical Spedfication - (013014) Fuel Type Tank Size  Max Transactions  Daily Gty
Gross Wehide Weight- EP& Fuel Economy City [MPG): DIESEL &0 3 180
EPA Fuel Economy Hwy [MPG): OiL {15-40) 1B 3 54
EPA Fuel Economy Combined [MPG]):
Preventive Maintenance Schedule: 3/6/9/SMOKE/BIT
SMODG Required?: No SMOKE Required?: No
Job Code Job Description Time Interval Usage Interval Last Done On Job Count
PRMHMNE-BIT PM SERVICES BIT INSPECTION 90 Days 09/28/2012 5B
PM-PMM-PMB  PM SERVICES PM-[B) LUBE/QIL/INSPECTIONS 181 Days 3,000 Miles  07/04/2012 34
PM-PMBM-PMC  PM SERVICES PM-[C) LUBE/OIL/ TRANS+FILTERS 365 Days 9,000 Miles 02,/14/2012 20




TCO, Low-High Cost after 6 Years

City qf
Department of General Services

Model TCOYearl TCOYear2 TCOYear3 TCOVYear4 TCOYear5 TCO Year 6




COUNTY OF SACRAMENTO

Data for the month of July 2017 vs that of Prior Period Nov
_

SAFETY

Speeding Incidents Speeding vs. Prior Month
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COUNTY OF SACRAMENTO

Data for the month of July 2017 vs that of Prior Period Nov
_

UTILIZATION

Total Trips Total Mileage
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3-Step Approach to Reliable EV Adoption Planning

- How are ICE

ZTRIER

e/ \ 1Y

L

£

fleet vehicles currently being

used?

Step #1
Data log

existing vehicles

AR

Rt T P
N——

=

W~/ \ )

LIV

s.ﬁ'.‘a
AR

i P
—

Will EVs be range/charge capable?
Will they reduce total costs?

Step #2

Simulate duty cycle data in EV modelling and
simulation software

) Veh Speed f‘ﬁlﬁl

EEIEEEE R

How do | begin incorporating EVs into my
fleet?

Step #3

Build multi-year EV adoption and charging
infrastructure plan

ELECTRIC VEHICLE
SUITABILITY
ASSESSMENT

JAKUARY 3015 - FINAL REPORT

@ﬂeeum ma

5152952




Benchmarking ICE Vehicle

FleetCarma C2 Vehicle
Monitoring Device Clipped
Into OBD Il Port

(@)

fleetcarma

[Faeazc ]

Mon Mar 25 2013

Tue Mar 26 2013

Wed Mar 27 2013

Thu Mar 28 2013

Duty Cycles

2010 Ford Fusion

204N

Apr
Logtime: 16 D
Operation Howrs: 7.5 h/opera
days)
Time |dbng: 318.8 mbn (19.3
Total Distance 632 mi
Travelled:
Longest Single Day: 194 mi
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Google Nkl e Mep das £2016 Gongle  Terms of Use * Report = map
Trip Fuel Fuel
v Distance Consumed Consumption Ambient Average Speed Eco Driving % Hard % Hard % Time Number of Idle Idle Fuel
Date Duration (mi) (gal) (MPG) Temperature (°F) (MPH) Score Acceleration Braking Idle Events Use (gal)
April 13 2016 08:19:35 PM | 01:19:00 63.48 8.2 7.78 53.5 48.21 100 0 0 8% 2 0.17
April 13 2016 05:14:32 PM  02:29:13 148.59 18.7 7.94 59.7 59.74 100 ] 0 3% 4 0.05
April 132016 12:17:08 PM  04:00:59 211.94 29.9 7.09 58 52.77 100 ] 0 7% 5 0.08



EV Modelling & Simulation Demonstration Video

O fleetcarma. Electric Vehicle Modelling and Simulation

Energy & Emissions. Made

Logged Vehicle Logged Vehicle Speed (mph) Logged Gasoline Use

» Total Gasoline Use: 0.59 gal Trip Metri
100 p Metrics
2010 Ford Fusion Distance: 18.01 miles
2 2l 50 Fuel Economy:  30.37MPG

E 10 12 5 10 5
Time (minutes) Time (minutes)

Vehicle Speed (mph) Simulated Gasoline Use (gal)

Final State of Charge: 24.8 %
W A er Used: 5.56 kWh
No Gasoline
?01‘1 50

All Electric Viehicle

Nissan Leaf .

H 10 12
Time (minutes)

" Gasoline Use; 0. : ) Final State of Charge: 27.0%
100 Power Used: 0.91 KWh
2014 50

Toyota Plug-in Prius o W
0 2 5 10
Time [minutes)

15

Final State of Charge: 18.8%
Power Used: 2.12kWh

2014 so
Ford Fusion Energi ;!

] 10 12
Time (minutes

] 15 0 5 ] 15
Time {minutas) Time {minutes)



Present & Deliver Final Report to the Fleet and Stakeholders

Total Cost of Ownership
(7 year lifecycle)

5 6 7 8 13 17 18 21 23 24 25 27 28 29 30 31 34
Duty Cycle Unit ID
» Baseline Vehicle Plug-in Vehicle

ELECTRIC VEHICLE
SUITABILITY
ASSESSMENT

Of 18 duty cycles assessed, 14 of them would reduce their TCO with the
recommended plug-in vehicle. If all 14 of the baseline vehicles are replaced
with the recommended plug-in vehicle the fleet will see the following savings
over a 7 year service life

Fleet Savings (173) "'l'=_"""=_‘-‘v=d wehices ore ropd
- vehicis the flestwill s §:

¢152952 e

Wrong Decision

JANUARY 2015 - FINAL REPORT

Emission Reductions (613)

l418 t i} - 7- - a -- etCarma Recommended
@fleetcarma b

FUE[ Red UCtiOrl (?7(’“} i recommended vehicles ae replaced with the
e it plugrin vehicie, the flest wil n - Best Fit EV Break Down

1171913 gal oo

04 For e
=y

2004 Toym
g

o4 St

2014 Crmvmint
o

2015 hemaan Loat

v mn

$1,382,989

$1,417,019

Range Capabllity Charge Capability

100% 100%




EV Monitoring Features

Maintenance Data

00E

Automated
odometer
notifications

DTC and 12v
battery issue
notifications

Battery Data

o }

EV range
management
real-time SOC

M.

Battery
health
monitoring

Charging Data

4

EV charging
data & TOU
load profile

| 4

Plug-in
compliance
reporting

Driving Data

)

GPSlocation
for trips and
charge events

=)

Eco-driving &
safe driver
scorecards

Client Support

2

Dedicated
technical
support

[~

EV fleet
consulting
services



PHEV Dashboard

- l & Vehicle Overview

1501
2011 Chevrolet Volt
AN59C

&
72,691

Measured Odometer
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Fuel Consumption
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100
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Battery Health

A
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mi
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&

0

gal

Idle Fuel Consumption

| 4
140
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Electricity Consumed

’f
47

Percent

Electric Fraction

[
31
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L]

0
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Idle Event Fuel Consumption

o
72
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s
19

zal

Fuel Consumed

¥
81

Rating (out of 100)

Driver Score

B

27

kwWh

Charger Loss




ing - Bulk Charge

[12p

Vehicle Trip Reports

Opportunit

Tue May 17

Mon May 18

Thu May 12

Wed M
Tue May 10
Thu May 5
Tue May 3
Mon May 2
Wed Apr 27
Tue Apr 26
Mon Apr 25
Fri Apr 22

Thu Apr 21

A Trip Log Charge

Date

May 16 2016 02:35:26 PM
May 12 2016 06:22:22 PM
May 12 2016 04:19:36 PM
May 12 2016 02:40:25 PM
May 11 2016 11:14:59 PM

May 11 2016 06:08:15 PM

Log

Duration

00:28:36

00:15:05

00:17:58

00:19:56

00:15:19

0021014

Trip
Distance
(mi)

11.68

Electicity
Consumed
(kWh)

3.03
-0.04

3.03

o
@

-0.04

5.8

Total Energy
Consumption (Wh/mi)

259

=
T
|“ |
=
=

Ambient
Temperature
(°F)

64.7

70.9
32

7.8

— Center Map
Map;| 23t N Fernbrook
Poway
ANCH
()]
Lo p. ~lkeside i
Mission Trails \ Bostonia 4
Regional Park. | |
1 ). LﬁGlanltaHle Ciest
| El Cajon
La Mesa) :
P @) L
= ====Spring Valley==
(203 1 +
San Diego.~ | B &
Go gle I-\ 1 Map data gzawae'Zagrlsz-m i Termis of Use  Report 2 mapyerfar
Tools
Eco %
Average Driving % Hard % Hard Time Number of
Speed (MPH) Score Acceleration Braking Idle Idle Events
245 57 0 0 3a% 7 -
0 0o - - 100 %
36.46 76 0 V] 9% %
27.02 73 o] "] 29% 4]
0 100 = = 100 %
38.85 21 0] ] 8% 4



Time-of-Use Charging Profile and Energy Demand

¥ Charging by Time of Day

- I i Enerzy Consumed In Target Time Period [ Charging Energy Consumed Outside Target Time Period

20

18 +

14

12 +

Energy (kWh)
=
=)
1

s 4
4
2
0
0:00 1:00 2:00 3:00 4:00 5:00 6:00 7:00 8:00 9:00 10:00 | 11:00 12:00
Time of Day
W Charging by Geofence Tools~ || search. & Charging by Level
Geofence Charging (kWh) v
Other Charging 157
AlcoPark 40
7th and Jefferson 0
Amador Garage 0
Level 2 (kWh): 76.02%
Showing 1 to 4 of 4 entries Show < {t ] =l !




This CNG Garbage Truck displaces 95,414 gallons of petroleum over 10 years Mr
Reduces Green House Gas(GHG) tailpipe emissions by 148 Short Tons over 10 years
Saving taxpayers $12K per year

Projected total savings of $116K over life of the vehicle

City of
SACRAMENTO

Department of General Services

*GHG calculations based on Argonne National Laboratory's AFLEET Model



Broom Bear

* This CNG Sweeper Truck displaces 24,890 gallons of petroleum over 10 years
* Reduces Green House Gas(GHG) tailpipe emissions by 39 Short Tons over 10 years
e Saving taxpayers $3K per year

* Projected total savings of $30K over life of the vehicle

SACRAMENTO

Department of General Services

*GHG calculations based on Argonne National Laboratory's AFLEET Model



* This CNG Asphalt Truck displaces 26,620 gallons of petroleum over 10 years
* Reduces Green House Gas(GHG) tailpipe emissions by 41 Short Tons over 10 years
e Saving taxpayers $3K per year

* Projected total savings of $32K over life of the vehicle

SACRAMENTO

Department of General Services

*GHG calculations based on Argonne National Laboratory's AFLEET Model
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Contact

SACRAMENTO
Department of General Services

Keith Leech
Chief, Fleet Division & Parking Enterprise

Sacramento County

leechk@saccounty.net
216-875-5501
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