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INTRODUCTION



DKS’ ELECTROMOBILITY SERVICES
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Fleet Electrification
Comprehensive vehicle and charging infrastructure planning to convert light, 

medium, and heavy-duty vehicles to electric propulsion.

Transit Electrification
Bus electrification planning including battery charging infrastructure alternatives, 

electrical substation feasibility, technology planning, operations and environmental 

review. 

EV Charging Infrastructure Planning
Strategic selection of sites for fleet, workplace, residential, public right-of-way, 

destination, and shared mobility EV charging based on travel demand expertise.

EV Charging Infrastructure Installation Design
Infrastructure design for Level 2, DC Fast, and high-power chargers including cost 

estimation, construction documentation, coordination with local utilities and EV 

charging networks. 



TRANSPORTATION ELECTRIFICATION 
SERVICES
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DKS Associates, an employee-owned 

transportation  planning and 

engineering firm, provides a range 

of  smart mobility services for 

Municipal Governments,  Transit 

Agencies, Utilities & Community 

Choice  Aggregators, Universities, 

Developers, Property Owners and 

Managers, and EV Charging 

Networks.

FLEET ELECTRIFICATION

EVSE INSTALLATION DESIGN

TRANSIT ELECTRIFICATION

EV CHARGING INFRASTRUCTURE PLANNING



WHY ELECTRIFY?
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ENVIRONMENTAL BENEFITS

✓ Decarbonize Fleet Operations

✓ Reduce Criteria Air Pollutants

LOWER VEHICLE TOTAL COST OF 

OWNERSHIP

✓ Light Duty Vehicles

✓ Excluding Charging Infrastructure



WHY ELECTRIFY NOW?
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ENVIRONMENTAL BENEFITS

✓ Decarbonize Fleet Operations

✓ Reduce Criteria Air Pollutants

LOWER VEHICLE TOTAL COST OF 

OWNERSHIP

✓ Light Duty Vehicles

✓ Excluding Charging Infrastructure

COMPLIANCE WITH CARBON 

NUTRALITY TARGETS

✓ Strategic Climate Action Plan Mandates

✓ ZEV Fleet by 2030? 

INFRASTUCTURE DEPLOYMENT 

TIMEFRAMES

✓ Project Planning

✓ Capital Budgeting

✓ Procurement

✓ Construction

PREPARE FOR NEW EV OPTIONS AND 

FUNDING

✓ Examples: Ford F-150 Lightning and 

E-Transit: 2022

✓ State, Federal, and Utility Grants and Rebate



LESSONS FROM 
EXPERIENCE



MIKE USEN, AICP

Electromobility and Resiliency Lead

mike.usen@dksassociates.com

Cities:
• S. San Francisco, CA
• Seattle, WA
• Fremont, CA
• Berkeley, CA
• Dublin, CA
• Albany, CA
• Hayward, CA
• Oakland, CA
• Walla Walla, WA
• Bellevue, WA
• Spokane, WA
• Tacoma, WA

Counties:
• King County, WA
• Alameda County, CA



PLANNING FLEET 
ELECTRIFICATION:

Lessons from recent projects

MIKE USEN, AICP

Electromobility and Resiliency Lead

mike.usen@dksassociates.com

1. Engage the correct project stakeholders
2. Scope the project carefully
3. Budget sufficient resources for projects
4. Compile the correct data the first time
5. Engage your local utility early
6. Evaluate alternative charging strategies
7. Consider both operating and capital costs
8. Seek potential revenue opportunities
9. Implement project phasing strategically
10.Be open to new ideas and technologies
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Lesson 1: Engage the correct project 
stakeholders

1. Resource Conservation Manager, ES OEPS

2. Sustainability Officer, ES Office of 
Environmental Policy and Sustainability

3. Fleet Manager for General Government Public 
Works

4. Energy Research & Development lead, 
Electrical Utility

5. Electrical Vehicle Charging services, Electrical 
Utility

6. Parking Services Manager, Public Works

1. City Manager Office representative 

2. Local Public Utilities, Fleet Manager 

3. GG Facility Management (PW) 

4. Public Venue Event, Operational Management 

5. Environmental Services, Solid Waste 
Operations 

6. Environmental Svcs. Wastewater Treatment, 
Operations & Maintenance Division Manager

7. Environmental Svcs. Facility Management, 
Center for Urban Waters 

8. Finance, Office of Budget and Management

9. Public Works, Street Operations

10. Fire Department, Finance & Planning

11. Police Department, Finance & Planning

12. Planning & Development Services, Code 
Inspections Supervisor

13. Local Public Utilities, Sustainable Action Team 
& Facilities Conservation

14. Local Public, Facility Management

15. Local Public, New Services

16. Environmental Svcs. Recovery & Transfer 
Center, Capital Projects Engineer

17. Environmental Svcs. Central Treatment Plant, 
Capital Projects Engineer

Project Team:

Stakeholders:



12

Lesson 2: Scope the project carefully

Typical fleet client questions:

• How do I replace my fleet with electric vehicles?

• What’s the most cost-effective way to charge an EV fleet?

• What are the best locations to install chargers?

• How much will it cost to install charging infrastructure? 

• How much will it cost to operate charging infrastructure? 

• How do I ensure that my EV fleet keeps charged?

• How do I implement fleet electrification?

• How do I pay for electrification?
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Lesson 2: Scope the project carefully
Task 1 Project Management

1.1 Prepare project workplan and Earned Value Analysis

1.2 Meetings and provide meeting minutes

1.3 Provide monthly invoices and progress reports

Task 2 Evaluate Vehicle Fleet for Electrification 

2.1 Right-sizing analysis

2.2 Review existing fleet utilization policy and vehicle replacement criteria and timeframe

2.3 Align recommendations with State mandates for consistency

2.4 Evaluate existing fleet inventory

2.5 Identify market-ready Evs

2.6 Evaluate fuel consumption, duty cycle, dwell time and other data

2.7 Provide case studies or recommendations

2.8 Prepare Conceptual Vehicle Replacement Timeframe

Task 3 Evaluate Facility Electrical Capacity

3.1 Review fleet garage electrical drawings

3.2 Review inventory of existing charging stations

3.3 Interview Fleet and Facility staff for vehicle usage, needs and plans for fleet and facility changes

3.4 Review utility bills

3.5 Recommend process for isolating EV electrical consumption from building energy use

3.6 Calculate available electrical capacity and estimate costs to upgrade

3.7 Assess reliability of grid and need for backup power

3.8 Identify potential alternative charging strategies

Task 4 Charging Station Options and Budget Estimates

4.1 Prepare recommendations addressing the most suitable alternative charging strategies

4.2 Identify quantity of EV chargers

4.3 Determine the most optimum locations for installing charging stations

4.4 Conduct field visits to inspect fleet facilities and vet conceptual recommendations

4.5 Estimate costs for multiple EV charging project components

4.6 Develop phasing strategy(s) for implementation of charging infrastructure

4.7 Estimate cost of infrastructure maintenance, replacement costs, and management of stations

Task 5 Prepare Report

5.1 Prepare Draft Report

5.2 Conduct presentation of preliminary findings

5.3 Prepare Final Report

5.4 Conduct presentation of final report and recommendations to agency management

SOURCE: City of Bellevue/DKS
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Lesson 3: Budget sufficient resources 
for projects

SOURCE: City of Bellevue/DKS
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Lesson 4: Compile the correct vehicle
data the first time

Fleet vehicle inventory questions:

• Inventory of vehicles by year, make, model, fuel type, VIN

• Current odometer readings

• Vehicle fuel consumption records

• Duty cycle data

• Planned vehicle replacement schedule and expected service life (miles 
and/or or years)

• Recent and anticipated fleet acquisitions by make & model

• Daily hours of use/Nightly vehicle dwell times

• Special travel behavior (Long trips, heavy or parasitic load) not shown in 
the fleet data spreadsheet.

• Existing and planned auxiliary equipment (parasitic electrical loads)

• Loaded hourly rate for parking facility (if available) to  move vehicles for 
shared chargers
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Lesson 4: Compile the correct vehicle
data the first time

More fleet vehicle inventory questions:

• Vehicle O&M cost data

• Specialized vehicle needs (eg. AWD or other special equipment)

• Seasonality (eg. Snow plows?) If so, provide data on usage.

• Operating days/year - (Assume 260?)

• Idling time of frequently or long-idling vehicles

• Any preferred EV makes (e.g Ford, Nissan, GM, Tesla)? 

• Preferred purchasing contract (e.g. state contract, Sourcewell, other?)

• Assigned parking location name and address

• Relevant City fleet policies, plans, or studies 

• Plans for phasing out/decommissioning/replacement of vehicles, including 
per site, current and potential (next 5 years).
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Lesson 4: Compile the correct 
facilities data the first time

Fleet facilities inventory questions:

• Number of parking stalls by fleet domicile parking lot or garage

• Existing electrical service: load data (data logging) and/or electric bills to 
determine available electrical capacity and peak load demand

• Relevant parking facility as-built drawings (electrical, civil, signing and 
architectural)

• Status of facility ownership: owned or leased (and duration of lease)

• Plans for major facility upgrades, closures or replacement that would 
impact electrical service

• Contacts, phone, and email for facility managers

• List of Electric Vehicle Supply Equipment (EVSE) installed or planned for 
near-term installation at each site. Include itemization of connector types, 
and user interfaces for payment.

• Any preferred charger Vendors? (Eg. ChargePoint, Greenlots and Siemens)
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Lesson 4: Compile the correct 
facilities data the first time

More fleet facilities inventory questions:

• Preferred purchasing contract for charger pricing (State contract or 
Sourcewell)  

• Utility bills that show both kWh and kW consumption for both facilities 

• Insurance (eg. Does  fleet have or need insurance policy that covers the 
potential vandalism of the charging equipment?)

• Quanity, makes and models of existing and/or planned EV chargers

• Parking/charging access (limited to fleet vehicles, employers, members of 
the public)

• Fee structure of expanding electrical service per kWh

• Known fixed costs in supplying additional electrical service if projected 
loads from new chargers exceed capacity.

• Contacts, phone, and email for utility
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Lesson 5: Engage your local utility 
early

SOURCE: KC Metro Transit/DKS
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Lesson 6: Evaluate alternative 
charging strategies

1. Dedicated Level 1 & Level 2 chargers

2. Dedicated & Level 2 chargers with load management

3. Shared Level 2 chargers with load management

4. Shared DC Fast Chargers

5. Mobile chargers
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Lesson 7: Consider both operating 
and capital costs

SOURCE: King County Facilities Management Division/DKS
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Lesson 7: Consider both operating 
and capital costs

SOURCE: Alameda County/DKS
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Lesson 8: Seek potential revenue 
opportunities

• Grants and rebates

• Charging fees from other charger 
users

• LCFS credit sales

• Grid services
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Lesson 9: Implement project phasing 
strategically

• Delay replacement of M-D & H-D vehicles
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Lesson 9: Implement project phasing 
strategically

• Phase-in charging infrastructure over time and if possible as part of other 
electrification projects

SOURCE: King County Facilities Management Division/DKS
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Lesson 9: Implement project phasing 
strategically

• Plan for flexibility and capacity expansion

SOURCE: City of Berkeley/DKS
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Lesson 10: Be open to new ideas and 
technologies

• Fleet right-sizing

• Shared chargers

• Infrastructure-as-a-Service

• Bidirectional charging

• Automated charging



FLEET ELECTRIFICATION 
PLANNING



EVSE INFRASTRUCTURE PLANNING 
PROCESS
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Fleet analysis

Energy needs assessment

Fleet Electrification & EVSE 

Implementation Plan

❏ Policy considerations

❏ Cost evaluation

❏ Prioritization and project 

implementation phasing

❏ Funding considerations

Site Evaluation

Charging strategies



CONCEPTUAL SCOPE OF WORK
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Roadmap for planning electrified fleet and charging facilities:

Task 1 / Project Management

Task 2 / Evaluate Existing Fleet for Vehicle Electrification

Task 3 / Evaluate Facility Electrical Capacity 

Task 4 / Charging Station Options and Budget Estimates

Task 5 / Compile Recommendations & Prepare Report



Task 1 / 
Project Management
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Keep the project focused, on-schedule, within budget and high quality

1.1 Prepare project workplan and Earned Value Analysis

1.2 Meetings and provide meeting minutes

1.3 Provide monthly invoices and progress reports



Task 2/ 
Evaluate Vehicle Fleet for 
Electrification 
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Estimate EV fleet’s peak energy requirements during charging

2.1 Perform fleet right-sizing analysis

2.2 Review existing fleet utilization policy and vehicle replacement 

criteria and timeframe

2.3 Align recommendations with regulatory mandates for consistency

2.4 Evaluate existing fleet inventory

2.5 Identify market-ready EVs

2.6 Evaluate fuel consumption, duty cycle, dwell time and other data
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FLEET RIGHT SIZING ANALYSIS

Optimize fleet by vehicle utilization

SOURCE: City of Bellevue/DKS

Task 2 / Evaluate Existing Fleet for Vehicle Electrification
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POLICY & FUNDING 
CONSIDERATIONS

MANY JURISDICTIONS 
ARE ADOPTING CLIMATE 
ACTION PLANS AND/OR 
POLICIES TO REDUCE 
GHG EMISSIONS

AVAILABILITY OF 
FUNDING ALSO DRIVES 
STAGING AND 
IMPLEMENTATION

• Advanced Clean Truck Rule increases 
ZEV sales by vehicle class through 
2035.  

• City of Seattle - 100% fossil free by 
2030.

• City of Berkeley - Council directive to 
prepare electrification Action Plan by 
June 2020.

• City of Dublin - Climate Action Plan 
and Green Fleet Policy.

• Major EVSE infrastructure incentives 
likely from California Energy 
Commission for FY 2021-2024.

Task 2 / Evaluate Existing Fleet for Vehicle Electrification
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FLEET VEHICLE ANALYSIS: 
DATA SOURCES

• Main Data Sources

• Fuel records

• Maintenance records

• Fleet asset inventory

• Interviews with fleet managers

• Supplementary Data Sources

• Auxiliary equipment data

• Fuel purchase reports

• Cost and quantity reports

• Telematics data

• Vehicle Purchase incentives

• Interviews with fleet and facilities staff

Task 2 / Evaluate Existing Fleet for Vehicle Electrification
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SAMPLE VEHICLE DATABASE

SOURCE: City of Fremont/DKS

Task 2 / Evaluate Existing Fleet for Vehicle Electrification
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FLEET VEHICLE CHARGING ANALYSIS

SOURCE: City of Berkeley/DKS

Task 2 / Evaluate Existing Fleet for Vehicle Electrification
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VEHICLE DATA ANALYSIS

Task 2 / Evaluate Existing Fleet for Vehicle Electrification



Task 3/ 
Evaluate Facility Electrical Capacity
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Determine facility upgrades needed for fleet charging

3.1 Review fleet facility electrical drawings

3.2 Review inventory of existing charging stations

3.3 Interview Fleet and Facility staff for vehicle usage, needs and plans 

for fleet and facility changes

3.4 Review utility bills

3.5 Recommend process for isolating EV electrical consumption from 

building energy use

3.6 Calculate available electrical capacity and estimate costs to upgrade

3.7 Assess reliability of grid and need for backup power

3.8 Identify potential alternative charging strategies
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CHARGING FACILITIES PLANNING: 
DATA SOURCES

• Main Data Sources

• As-built drawings 

• Utility (electric) bills

• Data logging

• Interviews with facilities managers

• Supplementary Data Sources

• Google Earth

• Local utilities

• Purchase records

• Vendors

Task 3/ Evaluate Facility Electrical Capacity



41

CHARGING FACILITIES PLANNING: 
DATA SOURCES

• As-built drawings 

Task 3/ Evaluate Facility Electrical Capacity
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CHARGING FACILITIES PLANNING: 
DATA SOURCES

• Utility (electric) bills

SOURCE: City of Spokane/DKS

Task 3/ Evaluate Facility Electrical Capacity
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CHARGING ANALYSIS

Cost Drivers for 
charger installation:

• Charger installation 
design, soft costs, 
and contingency

• Electrical service 
upgrades

• Charger purchase

SOURCE: City of Seattle/DKS

Task 3/ Evaluate Facility Electrical Capacity
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CHARGING ANALYSIS

Resiliency options:

• DER (Solar Panels & Storage Batteries)

• Generators

On-Site Generators

On-site Distributed Energy 
Resources
Solar-Powered chargers

Battery Energy Storage

Task 3/ Evaluate Facility Electrical Capacity
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CHARGING INFRASTRUCTURE COST 
ANALYSIS

SOURCE: City of Seattle/DKS

Task 3/ Evaluate Facility Electrical Capacity



Task 4/ 
Charging Station Options and Budget 
Estimates
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Finalize analysis and prepare recommendations

4.1 Prepare recommendations addressing the most suitable alternative 

charging strategies

4.2 Identify quantity of EV chargers

4.3 Determine the most optimum locations for installing charging 

stations

4.4 Conduct field visits to inspect fleet facilities and vet conceptual 

recommendations

4.5 Estimate costs for multiple EV charging project components

4.6 Develop phasing strategy(s) for implementation of charging 

infrastructure

4.7 Estimate cost of infrastructure maintenance, replacement costs, and 

management of stations
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CHARGING ANALYSIS
Calculating power 
consumption:

• Vehicle dwell time

• EV energy requirement based 
on fuel usage (kWh/day)

• Miles driven (daily)

• Operational realities

Week Sunday Monday Tuesday Wednesday Thursday Friday Saturday

0

1

2

3

4

5

Week Sunday Monday Tuesday Wednesday Thursday Friday Saturday

0

1

2

3

4

5

40 kWh Battery 

(125mi range)

60 kWh Battery 

(225mi range)
SOURCE: City of Seattle/DKS

Task 4 / Charging Station Options and Budget Estimates
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EV CHARGING SPEEDS

SOURCE: Nissan, Ford, Tesla, GM/DKS

Task 4 / Charging Station Options and Budget Estimates



49

FLEET CHARGING STRATEGY OPTIONS

SOURCE: DKS

Task 4 / Charging Station Options and Budget Estimates
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FLEET FACILITIES CHARGING 
ALTERNATIVES

SOURCE: City of Berkeley/DKS

Task 4 / Charging Station Options and Budget Estimates
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SITE ASSESSMENT

SOURCE: King County Facilities Management Division/DKS

Task 4 / Charging Station Options and Budget Estimates
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IMPLEMENTATION PRIORITIZATION

SSF Facility

# of chargers 

Potential Primary  
Funding Source

Priority PhaseSSF Vehicles & 
Employees

General Public

A. SSF City Hall Annex, 400 Grand Ave 1 SSF High 1

B. Public Works Corp Yard, 550 N Canal St.
1 SSF High 1

23 8 PG&E High 2

C. City Hall Parking lot, 400 Grand Ave 12 PG&E High 2

D. Miller Ave Parking Garage, 329 Miller Ave
10

4 HPC
PG&E and EVgo High

2

E. Fire Station #61, 480 N Canal St. 4 SSF or EA Medium 3

F. Fire Station #62, 249 Harbor Way 2 SSF Low 3

G. Fire Station #64, 2350 Galway Dr. 2 SSF Low 3

H. Fire Station #65, 1151 South San Francisco Dr. 2 SSF Low 3

I. Water Quality Control Plant, 195 Belle Aire Rd 2 SSF Low 3

J. Fernekes Recreation Building at Orange Park, 781 Tennis Dr. 3-6 BAAQMD or EA Low 3

K. Other City facilities: libraries; parks; senior & community centers. 1-2 per BAAQMD Low 3

L. Brentwood Parking Lot on El Camino Real at Hazelwood Ave 2-6 BAAQMD Low 3

Planned Future SSF Facility (2022 implementation)

M.
Future Community Civic Center Campus at Antoinette Ln at 

Chestnut Ave 
10 10

2-4 DCFC?
PG&E, SSF
and/or EA

Medium

3

N. Future Police Station at Antoinette Ln at Chestnut Ave 4 + 2 DCFC? SSF Medium 3

O. Future Fire Station #63 at Arroyo and Camaritas 2-4? SSF Medium 3

P. Future Garage #2 (location to be determined)
50

50 DCFC
BAAQMD or EA and 

EVgo

Medium
3

Note: All numbers are Level 2 unless High Power Charger (HPC) or Direct Current Fast Charger (DCFC)

SOURCE: City of S. San Francisco/DKS

Task 4 / Charging Station Options and Budget Estimates
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IMPLEMENTATION STRATEGY

Baseline Scenario

• One L2 charger per vehicle

• One DCFC + generator at fuel 
tank sites

• Hub of fast chargers at key sites

Recommended Approach

• Strategic load management 

• Charger sharing

• Align fire station infrastructure 
with fleet behavior

$151M$227M

SOURCE: City of Seattle/DKS

Task 4 / Charging Station Options and Budget Estimates
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IMPLEMENTATION PHASING

SOURCE: City of Seattle/DKS



Task 5/ 
Prepare Report
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Finalize analysis and prepare recommendations

5.1 Prepare Draft Report

5.2 Conduct presentation of preliminary findings & client review

5.3 Prepare Final Report

5.4 Conduct presentation of final report and recommendations to agency 

management



Compile recommendations into report
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SOURCE: DKS Associates, Makers Architecture, Frontier Energy, Optony, Center for Transportation and the Environment

Task 5/ Prepare report



PLANNING FLEET 
ELECTRIFICATION:

Questions?

MIKE USEN, AICP

Electromobility and Resiliency Lead

mike.usen@dksassociates.com
206.288.3174
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