Cost of Charging for Alexandria Residents Without Off-Street Parking
Scenario Analysis for Residential EV Charging Access Policy
Executive Summary
This short analysis compares three ways an Alexandria resident without off-street parking might charge an electric vehicle: 1) home charging through a permitted sidewalk crossing with an approved cable ramp; 2) routine Supercharging/DC fast charging; and 3) publicly accessible curbside Level 2 charging under Alexandria's curbside charging program.
The central result is that the cost difference is driven less by electricity and more by time. Using the base assumptions, home charging costs about $1,128 per year, including electricity, annualized charger and ramp costs, and an estimated annual insurance cost. Routine Supercharging costs about $6,637 per year, and public curbside Level 2 charging costs about $16,018 per year under the base case.
Even under a deliberately conservative stress test, home charging remains less expensive. If public Level 2 charging is assumed to be always available and all charging time is productive, it costs about $3,201 per year. If home charging is evaluated using the upper insurance estimate of $500 per year, it costs about $1,328 per year. The least-cost public-charging case is still about $1,873 more per year than the worst-cost home-charging case.
Base-Case Comparison
	Scenario
	Electricity / yr
	Capital / yr
	Insurance / yr
	Time cost / yr
	Total / yr
	5-year cost
	Cost / mile

	Home charger + ramp
	$468
	$360
	$300
	$0
	$1,128
	$5,640
	$0.09/mi

	Supercharger / DC fast charging
	$1,080
	$0
	$0
	$5,557
	$6,637
	$33,185
	$0.55/mi

	Public curbside Level 2 charging
	$720
	$0
	$0
	$15,298
	$16,018
	$80,090
	$1.33/mi


Model Inputs
	Input
	Base value
	Reason / source

	Ownership period
	5 years
	Comparison period used for amortized capital costs

	Annual driving
	12,000 miles
	Round-number assumption for household EV use

	EV energy use
	0.30 kWh/mile
	Illustrative wall-to-wheels assumption for real-world Tesla use

	Annual electricity use
	3,600 kWh
	12,000 miles x 0.30 kWh/mile

	Value of time
	$59.54/hour
	Alexandria median household income of $123,840 divided by 2,080 work hours

	Home electricity price
	$0.13/kWh
	Dominion bill estimated current cost

	Supercharger price
	$0.30/kWh
	Estimated from web data 

	Public curbside L2 price
	$0.20/kWh
	Estimated from Seattle cost

	Installed home charger cost
	$1,500
	Amortized over five years (no discount rate)

	Cable ramp cost
	$300
	Added to capital cost and amortized over five years (no discount rate)

	Annualized home capital cost
	$360
	($1,500 charger + $300 ramp) / 5 years

	Annual insurance estimate
	$300 base; $500 upper case
	Assumed cost for $1,000,000 personal liability or umbrella coverage, depending on City requirements



Scenario Definitions
Scenario 1: Home Charger with Sidewalk Crossing Ramp
The home scenario assumes a resident can charge from private electrical service using a home charger and an approved sidewalk crossing ramp or other approved cable-management device. The capital cost includes $1,500 for the installed charger and $300 for the ramp, amortized over five years. The base case also includes $300 per year for insurance. The upper home-cost case uses $500 per year for insurance.
Scenario 2: Supercharger / DC Fast Charging
The Supercharger scenario assumes a routine 20 percent to 80 percent charging cycle of about 45 kWh. Each session requires about 20 minutes of travel each way plus 30 minutes of charging, or 70 minutes per session. At 3,600 kWh per year, this requires about 80 sessions per year.
Scenario 3: Public Curbside Level 2 Charging
The public curbside Level 2 scenario assumes a 50 amp circuit delivering about 9.6 kW and a 3-hour charging session, or 28.8 kWh per session. At 3,600 kWh per year, this requires about 125 sessions per year. The base case assumes 10 minutes of travel each way, 50 percent productive charging time, and a 25 percent unavailability rate.


	Metric
	Home charger + ramp
	Supercharger
	Public curbside L2

	Sessions per year
	Not modeled
	80
	125

	Energy per session
	As needed
	45 kWh
	28.8 kWh

	Nonproductive hours per year
	0
	93.3
	256.9

	Time cost per year
	$0
	$5,557
	$15,298

	Electricity price
	$0.13/kWh
	$0.30/kWh
	$0.20/kWh

	Capital and insurance
	$360 capital + $300 insurance
	$0
	$0



Home-Charging Insurance Sensitivity
The home-charging scenario is not very sensitive to the assumed insurance premium. Even if the annual insurance cost rises to the upper estimate of $500 per year, the total annual cost remains far below the public-charging scenarios.
	Insurance / yr
	Electricity / yr
	Capital / yr
	Total / yr
	5-year cost
	Cost / mile

	$150
	$468
	$360
	$978
	$4,890
	$0.08/mi

	$300
	$468
	$360
	$1,128
	$5,640
	$0.09/mi

	$500
	$468
	$360
	$1,328
	$6,640
	$0.11/mi



Sensitivity Analysis: Public Curbside Level 2 Charging
Public Level 2 charging is most sensitive to how much charging time can be used productively and how often the charger is unavailable. The model uses the following formula:
Annual time cost = Sessions x [Travel time + Charging time x (1 - Productive fraction) + Failed-attempt time x Unavailability / (1 - Unavailability)] x Value of time
	Productive charging time
	0% unavailable
	10% unavailable
	25% unavailable
	40% unavailable

	0%
	$25,528
	$26,079
	$27,182
	$28,835

	25%
	$19,946
	$20,497
	$21,600
	$23,254

	50%
	$14,364
	$14,916
	$16,018
	$17,672

	75%
	$8,782
	$9,334
	$10,436
	$12,090

	100%
	$3,201
	$3,752
	$4,855
	$6,508



	Productive charging time
	0% unavailable
	10% unavailable
	25% unavailable
	40% unavailable

	0%
	417 hrs
	426 hrs
	444 hrs
	472 hrs

	25%
	323 hrs
	332 hrs
	351 hrs
	378 hrs

	50%
	229 hrs
	238 hrs
	257 hrs
	285 hrs

	75%
	135 hrs
	145 hrs
	163 hrs
	191 hrs

	100%
	42 hrs
	51 hrs
	69 hrs
	97 hrs



Direct Stress Test: Best Public Case vs. Worst Home Case
The following comparison intentionally favors public charging and disfavors home charging. The public case assumes the charger is never unavailable and that 100 percent of the 3-hour Level 2 charging session can be used productively. The home case assumes the upper insurance estimate of $500 per year.
	Case
	Electricity / yr
	Capital + insurance / yr
	Time cost / yr
	Total / yr
	5-year cost
	Cost / mile

	Best public Level 2 case
	$720
	$0
	$2,481
	$3,201
	$16,004
	$0.27/mi

	Worst home case
	$468
	$360 + $500 insurance
	$0
	$1,328
	$6,640
	$0.11/mi

	Difference: public over home
	$252
	
	$2,481
	$1,873
	$9,364
	$0.16/mi



Result: Even under this public-favorable stress test, the least-cost public charging case costs about $1,873 more per year, or about $9,364 more over five years, than the worst-cost home charging case modeled here.
Interpretation for Policy
The model illustrates why public charging should be treated as a complement to home charging, not a complete substitute. Public curbside charging is valuable for residents, visitors, renters, and locations where private charging is not feasible. But for residents who can safely charge from private electrical service, public charging can impose large recurring time costs.
The home sidewalk-crossing scenario has the lowest cost because it uses residential electricity and avoids repeated trip time. Adding a $300 cable ramp, a $300 annual insurance estimate, and the full installed charger cost still leaves home charging at about $1,128 per year in the base case.
The Supercharger scenario is much faster than public Level 2 charging, but it still imposes substantial time costs because it requires repeated trips away from home. In the base case, the time cost alone is about $5,557 per year.
The public curbside Level 2 scenario is especially sensitive to whether charging time is productive. If the resident can use all charging time productively and the charger is always available, annual cost falls to about $3,201. But under the base case of 50 percent productive time and 25 percent unavailability, the annual cost is about $16,018.
A residential EV sidewalk-crossing permit therefore has a clear economic rationale. It does not replace public curbside charging. It fills a distinct gap for residents who have access to private electrical service but lack off-street parking.
Policy Conclusion
A limited residential EV sidewalk-crossing permit program would allow Alexandria to preserve pedestrian safety while reducing the economic penalty faced by residents without off-street parking. The annual cost of home charging remains low even after including the capital cost of a charger, the cost of a cable ramp, and a reasonable annual insurance premium. Public charging remains essential, but it is not an economic substitute for residential charging access where a safe permitted crossing is feasible.
Sources and Notes
[1] FHWA Highway Statistics 2024, Table VM-1. The table reports 2024 average miles traveled per vehicle for all motor vehicles as 11,071. This analysis uses 12,000 miles as a round-number household driving assumption.
[2] Federal Reserve Bank of St. Louis / Census SAIPE, Estimate of Median Household Income for Alexandria City, VA. The 2024 estimate is $123,840. This analysis divides that amount by 2,080 work hours to estimate the hourly value of time.
[3] City of Alexandria, Electric Vehicles in Alexandria. The City states that Council approved a curbside EV charging program on February 21, 2026 to bring publicly accessible EV chargers to neighborhood streets at no cost to the City.
[4] A variety of assumptions that may need refining in this draft include: $0.13/kWh home electricity, $0.30/kWh Supercharger price, $0.20/kWh public Level 2 price, $1,500 installed home charger cost, $300 cable ramp cost, and the charging/travel/productive-time assumptions used in the scenarios.
[5] Insurance assumptions are illustrative. The base case uses $300 per year and the upper case uses $500 per year for personal liability or umbrella coverage, depending on what the City accepts. A requirement for commercial general liability or naming the City as an additional insured could produce different costs or availability constraints.
