









































































































































6.7 Experimental Studies

Two experimental studies were performed that report toxicity assessments of fire extinguishing water from
LIB tests. Bordes, et al [80] performed small-scale testing using modules consisting of between 16 and 45
cylindrical prismatic cells. Quant, et al. [81] performed testing from large-scale battery and EV fire tests. Of
importance in this documented test series are the tests where the battery alone was tested and thus the
emissions do not contain the non-battery materials associated with the full EV test.

For the small-scale battery tests [80], the modules were induced into TR using a gas burner that was switched
off, and overhead sprinklers were operated manually once TR was confirmed. The authors reported the
presence of heavy metals such as Ni, Mn, Co, Li, Al, and polycyclic aromatic hydrocarbons (PAH) in amounts
that could be potentially hazardous to the environment.

For the large-scale battery tests [81], one battery-only test was performed to compare the results of fire water
runoff for the battery only to the full EV test. Overhead sprinklers were allowed to operate to extinguish the
fire. Like the small-scale tests, the authors reported the presence of Ni, Mn, Co, and PAHs, but also noted the
elevated presence of polyfluoroalkyl substances (PFAS) in the runoff. The authors also noted that after the
battery test, the pack was opened and flushed with water, resulting in “a large increase of PFAS in the
extinguishing water”.

The EPRI 2024 White Paper [71] and other credible sources in the literature reference in particular the Quant,
et al. paper [81] as evidence of the potential for potential contamination in fire extinguishing water used to
fight battery fires. It is unclear whether the results of the noted experimental studies on contamination in
firefighting water runoff can be extrapolated to be applicable to a utility-scale BESS fire, except to note that the
presence of this concern would support the controlled burn philosophy to reduce the potential for water-borne
contamination.

It is worthy of note that the results from the limited small-scale testing can be potentially misused to
extrapolate very misleading results. One instance was found in the literature documenting an email transmittal
from a concerned citizen in the wake of the East Hampton, NY fire [82], wherein the Quant paper [81] was used
as the basis for an estimation that assumed rupture of all battery cells at the site and use of 2.2 million gallons
of fire-extinguishing water, that then asserted it might be possible to see “a flow into the aquifer carrying PFAS
24,800 times the concentration level proposed in the EPA’s National Primary Drinking Water Regulation.” This
would appear to be a gross overestimation and misuse of the available data.

7 Impact of Contaminant Spread

The BESS fire case studies described in Section 4.3 of this report were selected for discussion because they
serve as examples of the relative fire severity and size of the fire event (component, single container, multi-
container), but also (with one exception) were among the cases of the 35 U.S. BESS fires documented in the
EPRI database that had documented assessments of air, water, and soil impacts.

One exception was the one component BESS fire example, occurring on April 5, 2022 in Valley Center, CA, for
which a record of an environmental assessment was not found in the literature.

The summary of the environmental assessments performed for the BESS fire events described in the sections
that follow demonstrate the variability in the type and amount of environmental testing performed and the
time periods over which samples were collected.

7.1 East Hampton, NY - May 31, 2023

Subsequent to the East Hampton BESS fire event, surface wipe samples were taken from the interior of the
building in which the BESS equipment was housed to investigate deposition from potential airborne
contaminants from the fire [83]. Additionally, because the facility’s automatic sprinkler system was allowed to
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run for approximately 30 hours to make sure the fire was fully extinguished, soil samples were taken at the
exterior of the building to investigate the area where the sprinkler water run-off collected.

On June 14, a certified industrial hygienist took wipe samples from various interior items in the dedicated use
building. The results of this testing were deemed inconclusive since there were no unimpacted background
samples for comparison.

OnJuly 13, and again on October 14, soil samples were taken to sample for 26 metals. This investigation showed
no discernable difference in the concentration of the measured metals in the soil samples collected from the
sprinkler water discharge area when compared to remote site background samples. Based on these results, no
further remediation was required by the State of New York.

7.2  Surprise, AZ - April 19,2019

APS hired consultants to conduct an evaluation of both on-site and off-site environmental and health impacts
of the McMicken Battery Energy Storage System fire event [12]. The investigation involved collecting on-site
samples, including soil samples, and performing off-site air dispersion modeling to evaluate the potential for
off-site environmental impacts. Air monitoring during the event was part of the fire service’s response [12].

On May 6-7, 2019, surface soil samples were collected from the ground around the BESS equipment and wipe
samples from surfaces within the BESS container. The sampling data showed low concentrations of hazardous
materials that were generally indistinguishable from background sampling data. The study concluded that no
contaminants in excess of levels that would require remediation were detected and that additional
groundwater or soil sampling was unnecessary.

Between May and September 2019, air dispersion modeling was conducted to determine if there was likely off-
site deposition of contaminants via airborne transmission. Detailed information on the modeling assumptions
was not found in the literature. The modeling concluded that particulate matter deposition via airborne
transmission was minimal and confined to on-site locations near to the BESS fire event. Modeled off-site
concentrations of contaminants were lower than federal and state guidelines and therefore additional off-site
environmental investigations were not recommended.

7.3 Escondido, CA - September 5, 2024

San Diego County Fire Rescue, along with independent consultants, issued separate air quality and water run-
off reports for the SDGE battery fire event [84, 85]. As documented in the air quality report [84], San Diego
County Hazmat personnel conducted air monitoring over a period of four hours commencing 90 minutes into
the event, at which time only normal products of combustion “consistent with a structure fire” were detected
and at levels considered well below NIOSH and OSHA thresholds. A consultant began air quality monitoring
later in the evening of September 5, concluding on September 7. These measurements consisted of measuring
oxygen levels, concluding that any decrease in percentage “would indicate that there was some unknown gas
in the atmosphere not able to be detected by monitoring equipment.” Fluoride reactive test strips were also
used to detect HF. At no time did oxygen deviate from normal levels nor was HF detected at any of the sampling
locations.

As documented in the water quality report [85], the Escondido Fire Department used a defensive strategy
focused on protecting adjacent structures by applying water to those structures during the fire event.
Firefighting water run-off samples were collected on the evening of September 5 and sent to a third-party
laboratory for analysis. The laboratory analysis found the pH of the water and metal concentrations was within
normal or acceptable ranges. Low levels of barium, copper, and zinc were found that were determined not to
pose significant environmental hazards and that there were no concerns with the run-off water entering the
environment.
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7.4 Chaumont (Lyme), NY - July 27,2023

Over the five-day BESS fire event at the Convergent Energy facility, the New York State Office of Fire Prevention
and Control (OFPC) performed air quality monitoring of nearby communities [83]. Additionally, due to the large
volume of water applied to the fire over the duration of the event during fire suppression and control actions,
a significant amount of fire fighting water run-off was noted and was a concern due to the presence of nearby
residential wells. Ground water samples were analyzed for a variety of contaminants including volatile organics
and metals. Additionally, samples were taken from 11 wells near the property that could be impacted by run-
off. No apparent fire contaminants were identified in any of the ground water samples and the State
Department of Health notified the potentially affected residents.

7.5 Melba, ID - October 2, 2023

Idaho Power contracted a consultant to provide air monitoring and sampling support in response to the Melba,
ID BESS fire event. This was done to augment air sampling efforts being performed prior to the consultant’s
arrival on site by Idaho Power’s industrial hygiene personnel.

Air monitoring was performed both during the multi-day fire event and consisted of real-time air monitoring
both on-site and in the surrounding community. The consultant’s report indicated that there were no
detections of hazardous contaminants that exceeded “health-based action levels” and there were no
contaminant detections observed by the air sampling, either by the consultant or Idaho Power staff, that would
represent a public health concern [86].

7.6 Warwick, NY - June 26 and 27, 2023

The Orange County, NY HAZMAT Response Team responded to two independent events occurring one day
apart in the town of Warwick, NY [83]. For each event they collected air samples to determine if hazardous
materials were present and if measures to mitigate public exposure were required. In both cases, no elevated
levels of toxic contaminants were reported to have been detected. Because no water was used to attempt to
extinguish the fire at either location, there was no firefighting water runoff, and therefore no soil samples were
taken due to the limited potential for off-site impacts.

8 Summary and Conclusions

This report provides an analysis of historical Li-Ion BESS fire incidents and their causes, a review of the types
of contaminants released, the extent of environmental impacts, and how advancements in safety regulations
and technology have mitigated risks.

In none of the reviewed cases of environmental sampling related to the BESS fire events were reported
contaminant concentrations found that posed a public health concern or necessitated further remediation. This
finding includes airborne contamination sampling conducted on-site, off-site, and within nearby communities,
as well as relevant sampling of water from firefighting activities, suppression system run-off, and groundwater
testing in specific instances.

In addition to the case studies summarized above, a large indoor BESS fire occurred on January 16, 2025
involving a 1,200 MWh system at Moss Landing, CA. As of the initial drafting of this report, the investigation
was ongoing, and the environmental impact was being monitored closely. Due to the timing of this event, it
was not formally considered in this study as no official environmental data had been released at the time of
publication.

A Phase 2 supplement to this study will be performed that utilizes plume modeling to look at the expected
contamination spread from representative BESS events consistent with the previous case study. This Phase 2
effort will look at both modeling performed commercially to support Community Risk Assessment (CRA)
studies and other recently performed industry studies to compare and contrast modeling results and the source
terms used.
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9 Appendix A - Incident Database

Table 14 lists the BESS failure incidents noted in the EPRI / UL databases that were considered in the analysis
presented in this report.

Table 14: 35 Incidents Included in Analysis

Location Date
Flagstaff, AZ 11/26/2012
Port Angeles, WA 7/3/2013
Franklin, WI 8/10/2016
Beavercreek, OH 3/1/2018
Denton, MD 5/1/2018
Indio, CA 5/9/2018
Tualatin, OR 4/11/2019
Surprise, AZ 4/19/2019
Standish, MI 4/19/2021
Morris, IL 6/29/2021
La Salle, IL 7/19/2021
Moss Landing, CA 9/4/2021
Moss Landing, CA 2/13/2022
Valley Center, CA 4/5/2022
Chandler, AZ 4/18/2022
West Thumb Geyser Basin, Yellowstone, WY 9/6/2022
Moss Landing, CA 9/20/2022
Baker, CA 1/1/2023
Millvale, PA 1/30/2023
Jacksonville, FL 4/25/2023
East Hampton, Long Island, NY 5/31/2023
Warwick, NY 6/26/2023
Warwick, NY 6/27/2023
Tampa, FL 7/20/2023
Lyme, NY 7/27/2023
Valley Center, CA 9/18/2023
Melba, ID 10/2/2023
Columbus, OH 4/18/2024
Otay Mesa, San Diego, CA 5/15/2024
Santa Ana, CA 7/17/2024
Baker, CA 7/26/2024
Escondido, CA 9/5/2024
Nye County, NV 9/17/2024
San Pedro, CA 9/26/2024
Fredericktown, MO 10/30/2024
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10 Appendix B - Moss Landing Fire Event

On January 16, 2025, a fire broke out in the 300 MW Vistra Moss Landing 300 facility in Monterey, CA, located
within a converted, historic, generator hall on-site. According to the US Environmental Protection Agency[87]
, the fire damaged about 55 percent of the battery units in the facility. The fire was contained by the following
day, although a less severe reignition occurred about a month later. The cause of the fire is still under
investigation.

The EPA conducted air monitoring during the event and reported on January 18, 2025 that it had “not detected
any risk to public health based on air monitoring data from stations near the Vistra Energy Battery Power Plant”
[88]. The EPA noted that on the day of the event it had immediately deployed nine air monitoring stations for
particulate matter and hydrogen fluoride. Post-incident environmental testing and monitoring information is
summarized on the County of Monterey website [89] and the County has established a dashboard of test results
[90]. The County has engaged independent environmental and toxicology consultants and is working towards
a comprehensive Human Health Risk Assessment (HHRA), relying on lab data over field screening results.

Itis worthy of note [91], that Moss Landing’s design was “unique, globally, as a facility,” given the design choice
to concentrate rows of battery racks totaling 300 MW of capacity indoors in a 1950 era building and the use of
nickel-manganese-cobalt (NMC chemistry) instead of the more common lithium-ion phosphate (LFP)
chemistry. As noted, nearly all grid batteries installed over the past several years involve outdoor installations
of modular containerized BESS designed with safety features to ensure that if a fire breaks out in one individual
container it won’t propagate to neighboring units.

In the soon-to-be-released 2026 edition [92] of NFPA 855, a new requirement for large-scale fire testing
addresses a worst-case fire scenario, in which a developed fire condition is established in one battery unit and
is not allowed to result in thermal runaway in adjacent units. Individual container sizes vary (typically 20-40
ft) with a capacity ranging from 1-5 MWh per container, as compared to the 300 MWh concentration of battery
racks at Moss Landing.
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