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Important Considerations for Safety Service Patrol Response to Incidents Involving Electric Vehicles 
I. Background
Safety Service Patrol Programs
Safety service patrol (SSP) programs are important components of many States’ Traffic Incident Management (TIM) programs, as they improve safety and support reliable operations in their designated service areas, primarily by removing stranded motorists and their vehicles from the roadway. At least forty states have SSPs and in some cases, their roles go significantly beyond assisting stranded motorists. 
Today’s SSPs are often first on the scene of an incident and may provide critical services, such as: emergency traffic management around an incident site; emergency medical assistance; debris removal and spill clean-up, sometimes including hazardous materials; communication coordination between other responders and the traffic management center (TMC); and more. Incidents on the roadway are known to cause delays and interruptions in traffic flow that can lead to secondary crashes; the early and effective traffic management and incident clearance provided by SSP programs can mitigate or prevent congestion, limiting or eliminating these secondary consequences. SSP programs are a proven solution for improving reliability along a corridor because they minimize each incident’s impact on the roadway, helping maintain safe and effective traffic operations.
Electric Vehicles
The emergence of electric vehicles (EVs) presents distinctive challenges for SSP responders in the field. There are four types of electric vehicles: 
· A hybrid electric vehicle (HEV) is a vehicle with both an internal combustion engine and an electric battery. When the battery runs out of charge, the engine takes over and the vehicle begins to run on fuel.
· A plug-in hybrid electric vehicle (PHEV) has all of the same features as the HEV, but the battery can be charged with a plug-in.
· A battery electric vehicle (BEV) is a fully electric vehicle. When people conceive of an electric vehicle, this is usually the vehicle they imagine.
· An extended range electric vehicle (EREV) is an electric vehicle that operates on electric motors and contains a combustion generator that charges the vehicle battery. EREVs can give drivers between 600 and 800 miles of travel. 
Identifying the vehicle type is crucial to choosing the appropriate response. According to observations made by industry professionals, EV manufacturers have made their vehicles indistinguishable from internal combustion vehicles in appearance. Signifiers that allow onlookers to identify the type of vehicle (i.e., blue streaks or blue emblems on an electric vehicle) are being phased out, which emphasizes the importance of EV education in the SSP field. However, this does not mean that these vehicles are impossible to identify. SSP operators can check for a missing tailpipe or exhaust system, orange colored voltage cables, and a charging port receptacle where a gas cap is normally located.  
These vehicles present different challenges from internal combustion engines during roadway incidents. As the body of knowledge related to EV incident response develops SSP program managers have expressed interest in consolidating knowledge, tools, and practices to enable operators to address incidents.
II. Considerations for SSPs Responding to Incidents Involving EVs
SSP program managers have identified three significant concerns regarding incidents involving EVs: 
· EV fires can be more dangerous and difficult to extinguish than other vehicle fires.
· Moving a disabled EV is complicated by its heavier weight and design, which increases the potential to damage the vehicle and void its warranty.  
· SSPs need specialized equipment to assist EVs that run out of power on roadways.
Consideration #1: EV fires can be more dangerous and difficult to extinguish than other vehicle fires.
EVs are at greater risk for fires and when fires do occur, they pose dangers that require different responses than fires from internal combustion engine (ICE) vehicles.  Earlier models of electric vehicles, and most hybrid vehicles, do not pose the same risks due to the use of nickel metal hydride batteries which are relatively stable. The power in nickel metal hydride batteries drain when not in use; and they are also prone to a temporary reduction in capacity or “the memory effect.” This resulted in a shift to the use of lithium-ion batteries, which offer more power density, lower self-discharge rates, faster charging capabilities, and longer cycles. 
Lithium-ion batteries have a heightened fire risk and are prone to overheating and combustion under certain conditions. Damage to a battery can potentially lead to thermal runaway – a process where the battery enters an uncontrollable, self-heating state.[footnoteRef:2] This reaction is difficult to stop and often continues until there is a fire and/or explosion.[footnoteRef:3] These EV battery fires burn at a higher heat than conventional ICE vehicles, typically 5,000 degrees Fahrenheit as opposed to 1,500 degrees Fahrenheit. This heat can prevent first responders from safely getting close to the vehicle, even when wearing turnout gear. It can also compromise the integrity of the vehicle, melting brakes and potentially resulting in the vehicle rolling away from the site.  [2:  (August 2021) UL Research Institutes.  What Is Thermal Runaway?  https://ul.org/research/electrochemical-safety/getting-started-electrochemical-safety/what-thermal-runaway ]  [3:  PC Mag Encyclopedia. Definition of “Thermal Runaway”.  https://www.pcmag.com/encyclopedia/term/thermal-runaway 
3 (May 9, 2023).  CBS News.  Caught on camera: Tesla catches fire on Highway 99.  https://www.cbsnews.com/sacramento/news/caught-on-camera-tesla-catches-fire-on-highway-99/] 

Thermal runaway is not an instantaneous process, and an EV fire can start hours after a crash. Because of this, damaged EVs cannot be stored alongside other crashed vehicles. Some SSP programs require crashed EVs to be stored in a different lot or location than other crashed vehicles – sometimes for days – until the risk of an EV fire has diminished. A common response technique is to check the EV for signs of severe physical damage, smoke, hissing, popping, strange odors that indicate off-gassing (sweet, burnt smell), and other potential red flags. 
Thermal runaway can also occur in the absence of a collision—meaning the potential for an EV fire to occur is not limited to incidents involving EV crashes. For example, in May 2023, a Tesla caught on fire on Highway 99 in Elk Grove, Florida; the vehicle was not involved in any crashes, and was only traveling at 20 miles per hour at the time of the incident.  Firefighters were forced to let the fire burn out on its own.
Smoke from EV battery fires can contain toxins, carcinogens, and heavy metals that are harmful (or fatal) if inhaled. In August 2024, a Tesla semi-truck caught fire resulting in the closure of California’s I-80 in both directions.[footnoteRef:4],[footnoteRef:5] Responders created a half-mile buffer zone around the fire to prevent the toxic fumes from injuring bystanders. It took six hours for firefighters to reduce the fire to a smolder. A similar crash in July 2024 involving a semitruck carrying lithium-ion batteries prompted some California lawmakers to call on Governor Gavin Newsom to strategize on EV fire response, including development of a plan to protect communities from pollutants due to EV fires.[footnoteRef:6],[footnoteRef:7] In January 2023, an EV that caught fire on Highway 50 required approximately 6,000 gallons of water to extinguish.[footnoteRef:8] EV fires also pose a greater potential to damage infrastructure. The high heat and extended duration can melt pavement and surrounding assets.  [4:  (August 2024) CBS News. Tesla semi-truck fire prompts I-80 closure in California as hazmat response halts Sierra Nevada freeway traffic. https://www.cbsnews.com/sacramento/news/i80-sierra-big-rig-fire-closure-emigrant-gap/ ]  [5:  (August 2024) The Sacramento Bee. NTSB investigating fiery Tesla Semi EV crash on Interstate 80 in Northern California.  https://www.sacbee.com/news/local/article291296605.html ]  [6:  (August 2024) National Review. California GOP Lawmakers Call on Newsom to Delay EV Truck Mandate after Battery Fires.  https://www.nationalreview.com/news/california-gop-lawmakers-call-on-newsom-to-delay-ev-truck-mandate-after-battery-fires/ ]  [7:  (May 9, 2023).  CBS News.  Caught on camera: Tesla catches fire on Highway 99.  https://www.cbsnews.com/sacramento/news/caught-on-camera-tesla-catches-fire-on-highway-99/ ]  [8:  https://fox40.com/news/local-news/sacramento/tesla-fire-on-highway-50-shows-how-difficult-electric-vehicle-fires-can-be/] 

EV fires are challenging to extinguish. The traditional approach of using water usually requires a copious amount, takes several hours, and does not eliminate the risk of reignition. It is generally recommended that operators let the extinguish itself or “burn out” to ensure that the battery has released all stored energy remaining in the cell. Despite this, the circumstances of the fire and surrounding environment (i.e., tunnel, parking garage) may necessitate an offensive approach. In these cases, the following responses may be helpful: using a fire blanket to smother the vehicle, packing wet sand under the vehicle to reduce the temperature of the battery, or submerging the vehicle in water. Thermal gas meters and thermal imaging cameras can also be used as a helpful response tool to monitor the temperature of the battery.
Consideration #2: Moving a disabled EV is complicated by its heavier weight and design, which increases the potential to damage the vehicle and void its warranty.  
EVs often weigh more than gasoline powered cars, due to their heavy batteries. Dollies may work for moving smaller EVs, but larger EVs are more difficult and sometimes impossible to move using standard-sized automobile towing dollies. For example, a GoJak 6000® with an operational capacity of 6000lbs is rated for use on most 2024 Ford F-150® trucks, since these trucks have a base curb weight between 4,021 and 4,690lbs; however, the same GoJak® is not rated for use on a 2024 Ford F-150 Lightning® (EV), since all Lightnings have a base curb weight greater than 6,015lbs.[footnoteRef:9]  SSP trucks equipped with a GoJak 6000® may need to upgrade their equipment to accommodate for the added weight.  Other upgraded and specialized equipment may be required for SSPs to move EVs.  [9:  (Last accessed June 2024) 2024 Ford F-150 and Ford F-150 Lightning. https://www.ford.com/trucks/f150/; https://www.ford.com/trucks/f150/f150-lightning/models/f150-lariat/] 

EVs do not have traditional transmissions, and some cannot be towed like other vehicles. When a tow truck driver cannot find the tow point on an ICE vehicle, they often use the rear axle; most EVs don’t have rear axles, and instead some have dedicated tow points. EVs can be severely damaged if pulled from the wrong spot or if moved without disengaging the drivetrain. In addition, some electric vehicles may require the tow truck driver to activate or deactivate certain software settings or engage with other towing features specific to the make and model of the vehicle.[footnoteRef:10] Towing EVs without following the original equipment manufacturer’s specified processes could result in vehicle damage not covered by the warranty, and in some cases, could potentially void the warranty.[footnoteRef:11]  [10:  (Last accessed: September 2024).  Tesla Model 3 Owner’s Manual.  Instructions for Transporters. https://www.tesla.com/ownersmanual/model3/en_jo/GUID-FA9E3DC9-805C-45BD-A64D-C4B3F491B8C0.html ]  [11: (Last accessed: September 2024).  Tesla New Vehicle Limited Warranty for North America https://www.tesla.com/sites/default/files/blog_attachments/ms_vehicle_warranty.pdf ] 

There are towing companies and contractors with expertise in handling electric vehicles, suggesting that there is significant potential for practitioners to gain valuable insights from the experiences and practices within the private sector. Some of this knowledge is already being used for various response techniques when towing, including using vehicle positioning and traffic management to establish a safe work zone, approaching the vehicle from an off angle to ensure that the gear is in park, and stabilizing the vehicle wheels with chocks to prevent rolling away.
Consideration #3: SSPs need specialized equipment to assist EVs that run out of power on roadways. 
When an internal combustion vehicle runs out of fuel on the road, SSP operators can respond and provide enough fuel for them to reach the next fueling station. Similar to how internal combustion vehicles can run out of fuel, EV batteries can run out of charge while on the roadway. Recharging EV batteries in the field is a new challenge for SSP operators. 
EV drivers might be unaware of some of the factors that could contribute to running out of battery power, such as conditions that can diminish battery performance. Hilly terrain can draw more power from batteries, causing the vehicle’s range to drop below what was originally expected. EVs that are parked for prolonged periods can experience slow discharge. Cold weather can reduce battery performance, reducing a vehicle’s range. During winter months, turning on the heater (for example, to thaw a windshield) consumes additional battery power, further reducing the vehicle’s range. Under these conditions, the probability of a stranded EV can increase.
Recharging EVs that run out of power on the roadway requires specialized, expensive equipment and the training to use it. Similar to providing fuel for internal combustion engines, some SSPs are beginning to carry devices that can charge EV batteries at least enough to clear the roadway. Even then, SSPs can face complexities when recharging batteries. For example, lower temperatures not only reduce battery performance but also significantly extend the time required to charge EV batteries. Moreover, practitioners have encountered difficulties reactivating electric power in hybrid vehicles, further complicating the assistance process. 
Although many programs currently report low demand for recharging EVs that run out of power on the roadway, demand is expected to rise as the number of EVs on the road continues to increase. Similarly, there is an increasing demand for mobile EV charging units that can charge EVs with depleted batteries. These developments underscore the need for SSP programs to evolve in tandem with the rising prevalence of electric vehicles. 

III.   Conclusion
As transportation technology changes, SSPs need to keep pace by developing policies and techniques appropriate for responding to new types of incidents. With the increasing numbers of EVs on the road, SSP programs are anticipating increasing numbers of incidents involving them and are preparing for the unique challenges involved. As SSP program managers work to prepare their programs (including their fleet vehicles and workforce) for this shift, identifying appropriate safety protocols and providing SSP operators with the necessary training and resources to effectively respond to EV incidents is a crucial first step. Training resources responding to many of the challenges noted in this whitepaper, including identifying, extinguishing, and towing EVs are available online.[footnoteRef:12] [12:  https://afdc.energy.gov/vehicles/electric-responders
] 

Components of an SSP strategy to prepare operators for responding to incidents involving EVs might include development of training specific to EV-related hazards, identification and acquisition of specialized equipment, and documentation of best practices and lessons learned from SSPs as they acquire more experience in this area. 
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