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MEMORANDUM

TO: Ric Encarnacion, MPH, REHS
Director of Environmental Health, Bureau Chief
Environmental Health Bureau
Monterey County Health Department

FROM: Amanda Palumbo, Ph.D.
Staff Toxicologist
Air and Site Assessment and Climate Indicators Branch
Office of Environmental Health Hazard Assessment

DATE: July 21, 2026

SUBJECT: REVIEW OF REVISED CHARACTERIZATION AND SCREENING-LEVEL
RISK EVALUATION REPORT, VICINITY OF MOSS LANDING POWER
PLANT, MOSS LANDING, CALIFORNIA, DATED JUNE 27, 2026

Summary

This memo outlines the Office of Environmental Health Hazard Assessment (OEHHA)
feedback on the revised characterization and screening level risk evaluation by
Terraphase relating to the Moss Landing battery fire that took place in early 2025.

OEHHA is providing the following comments:

e OEHHA disagrees with the conclusion that the sediment nickel concentrations
were consistent with the background data set used in the Mosquito Abatement
Observation Area (MAOA). At minimum the observation of elevated nickel
concentrations in the MAOA should have been listed as an uncertainty in the
Revised Report (details in Comment 3 below).

e OEHHA previously pointed out limitations in the sampling, such as the four-
month delay in sampling (detailed below). While this issue may be impossible to
correct, this is a significant limitation of the revised report that should have been
specifically listed in the uncertainties section of the report, to be considered along
with other evidence. Instead, the revised report concludes that there were no
significant data gaps or uncertainties.
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e Because of the uncertainty on background nickel concentrations, exceedance of
the nickel screening level, observed loss of aquatic life, and delay in monitoring,
OEHHA does not believe the revised report’s conclusion of no ecological risks
can be stated as strongly (Comments 3, 4 and 6 below).

e OEHHA recommends further investigation of aquatic life invertebrates in the
Mosquito Abatement Observation Area (MAOA). The MAOA is the area where
impacts were observed on aquatic life and where the sediment nickel
concentration was above background and above the ecological screening level
(Comments 3 and 6 below). More specifically, OEHHA recommends asking the
Monterey County Mosquito Abatement District if they performed routine surveys
of aquatic life since the fire and if their data indicates recovery or a normal
composition of aquatic life in the Mosquito Abatement Observation Area (MAOA).
If not, OEHHA recommends conducting such surveys or funding the local marine
laboratory or university to do such work in the MAOA and the nearby Hester
Marsh that is undergoing restoration.

Details of these comments and additional minor comments are provided below.

Documents reviewed

Characterization and Screening-Level Risk Evaluation Report, Vicinity of Moss Landing
Power Plant, Moss Landing, California, prepared by Terraphase Engineering, dated
June 22, 2026

e OEHHA refers to this document at the “Revised Report”

Characterization and Screening-Level Risk Evaluation Report, Vicinity of Moss Landing
Power Plant, Moss Landing, California, prepared by Terraphase Engineering, dated
February 27, 2026

e OEHHA refers to this document as the “Report”

Background

On January 16, 2025, a lithium-ion battery fire occurred at the 300-megawatt battery
energy storage facility (ML300) at the Moss Landing Power Plant. Major components of
the batteries were lithium, nickel, manganese, and cobalt. These metals may have been
present in the particulates generated during the fire and transported in the smoke
plume. Air monitoring began that day for particulate matter and hydrofluoric acid.

The County of Monterey Environmental Health Bureau requested that the Report be
prepared according to the Preliminary Endangerment Assessment Guidance Manual
(PEA Manual) (DTSC 2015). Later, the Revised Report was prepared in response to
comments from multiple agencies. The Revised Report evaluated “potential off-site
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environmental and health impacts associated with the January 16, 2025, lithium-ion
battery fire.” Also, the Revised Report evaluated “whether releases associated with the
fire event pose a potential threat to human health or the environment and whether
additional investigation or response actions are warranted.”

To collect data for the Report, Terraphase conducted Phase | soil sampling in May and
June 2025, collecting surface and shallow subsurface soil samples from 27 locations
within a 10-mile radius of ML300. Phase Il sampling was conducted in September 2025,
in which Terraphase collected sediment, surface-water, and pore water samples.

Phase Il included five sampling areas within approximately 1.5 miles of ML300 including
three areas within Hester Marsh, one area designated by the County as the MAOA, and
a shoreline area north of the power plant.

The Revised Report Executive Summary concluded that “concentrations of COls
[chemicals of interest] in off-site soil, sediment, and surface water do not indicate
conditions that would represent an unacceptable risk to human or ecological
receptors... As a result, no further human health or ecological risk evaluation related to
the ML300 fire is warranted. The limited number of nickel concentrations in sediment
exceeding ecological screening-levels identified in Hester Marsh and the MAOA is most
appropriately attributed to natural variability, rather than to sustained or spatially
coherent fire-related impacts. The spatial distribution of these concentrations, the
absence of a deposition-related pattern, and the broader dataset collectively do not
support attribution to fire-related impacts.”

Limitations of review

OEHHA'’s reviews of the initial Report and the Revised Report were limited by the short
timeline, and the scope was limited to the information presented in the reports. Many
pertinent details of data collection were included in previous reports. OEHHA is not
aware of all activities performed to characterize the impacts of the fire. OEHHA is
providing this technical memo for the County to consider in context with all information
on the site.

OEHHA'’s detailed comments on the original Report and whether comments were
addressed in the Revised Report

1. COMMENT ON ORIGINAL REPORT: The Report needs to include a more
detailed explanation of the damage from the fire, describing the types of items
that were burned and the composition of those materials. A description of the
general nature of the damage to the batteries needs to be included, describing if
only the exterior of the batteries burned, or if the batteries were partly or mostly
disintegrated. Details should include the main components of the batteries by
mass. This information should be used to estimate what types of chemicals were
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released and the amount of chemicals released. If buildings were burned, the
description should include the general composition. The PEA Manual calls for a
site inspection which would be used to collect this information (DTSC 2015).
There is no description of a site inspection being performed to support the risk
assessment.

a. COMMENT ON REVISED REPORT: The Revised Report mostly
addressed this comment with a better description of the batteries, the
building, and the extent of the fire damage. A notable omission was that
the composition and mass of major components of the batteries was not
estimated. This should have been included in the Revised Report.

2. COMMENT ON ORIGINAL REPORT: One of the objectives in Section 1.1 of the
Report was to determine whether a release or threatened release of a hazardous
substance or chemicals of interest had occurred. The Report does not clearly
resolve whether a release of hazardous substances occurred, despite multiple
lines of evidence suggesting that a release took place. A release of metals and
ash was indicated by the wipe sample results (Section 1.5.1.2 and Appendix B of
the Report), the study by Aiello et al. 2025, and observations of ash debris by
California Department of Fish and Wildlife and community members (County of
Monterey Health Department 2025).

a. COMMENT ON REVISED REPORT: This was not directly addressed in
the Revised Report. The Revised Report provides and ambiguous
conclusion, stating “The IMAAC soot deposition model and the visual
observations of a smoke plume indicate that particulate matter generated
during the fire event may have been released and transported to off-site
areas.” As stated in the original comment, OEHHA suggests concluding
that there was a release of metals as indicated by the wipe sample results,
the study by Aiello et al. 2025, and observations of ash debris that were
found to contain the same metals.

3. COMMENT ON ORIGINAL REPORT: The Report relies on the use of a single
study (Central Coast Harbors study, Sigala et al. 2007) to characterize sediment
background nickel concentrations, despite the availability of multiple studies
summarized in Table 2. This reliance on only one of the five studies on
background concentrations introduces a large uncertainty in this risk
assessment. Table 2 includes five studies with background concentrations of
metals, four of which indicate that the natural nickel concentrations are below the
maximum detected in the off-site sediment sampling (150 mg/kg), whereas the
Central Coast Harbors study had much higher values, 14 to 458 mg/kg (Table 2).
The Central Coast Harbors study includes developed harbors like Santa Cruz
Harbor where other chemicals, such as DDT and PCBs exceeded sediment



Ric Encarnac
July 21, 2026
Page 5

quality
impact

ion, MPH, REHS

guidelines (Sigala et al. 2007), indicating that the sediments have been
ed by human activities. The Central Coast Harbors study should be

reviewed in further detail to determine if these concentrations accurately
represent an appropriate background for the sampling locations with nickel
concentrations that exceeded ecological screening levels in the Report.

a.

COMMENT ON REVISED REPORT: In the Revised Report the Central
Coast Harbors study is no longer the main evidence used to support that
the sediment nickel concentrations in the MAOA are within the range of
natural background concentrations. Instead, US Geological Survey data
from nine sampling locations were used to calculate a background
threshold value (BTV). According to the ProUCL Technical Guide, “an
onsite observation in exceedance of a BTV estimate may be considered
as not coming from the background population; such a site observation
may be considered as exhibiting some evidence of contamination due to
site-related activities” (US EPA 2022 Section 3.1).

Terraphase’s BTV for nickel in sediment was 124 mg/kg. The maximum
measured value in the MAOA was 150 mg/kg. Given that the BTV is a
statistically derived “not-to-exceed” value, the BTV indicated the measured
value of 150 mg/kg was not within background concentrations. Yet
Terraphase concluded it was background. However, given the very small
data sets (nine data used to calculate the BTV and three measurements in
the MAOA) the analysis is not definitive.

OEHHA does not agree with the conclusions. At minimum, a conclusion
should not be made that the sediment nickel concentrations in the MAOA
are within background. Instead, this should be considered as an
uncertainty in the “Data Gaps” Section of the Report (Section 9.2).
Additionally, more sediments samples could be collected to better
characterize nickel concentrations in the MAOA and background
concentrations.

Nickel concentrations in the MAOA were also above an ecological
screening level at which harmful effects were observed on aquatic life
(low-effect level). OEHHA recommends monitoring the aquatic
invertebrates in the MAOA because of the elevated nickel concentrations
there and because the MAOA is also where impacts to aquatic
invertebrates were observed in field surveys (see Comment 6).

4. COMMENT ON ORIGINAL REPORT: The delay in sampling may have missed
elevated concentrations of metals in various media deposited after the fire.
Sampling was conducted four to nine months after the occurrence of the fire. In
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that time, wind and rain may have transported deposited metals away. Higher
metal concentrations may have been present just after the fire, which could have
created short-term human health and ecological risks.

a. COMMENT ON REVISED REPORT: The Revised Report did not address
this comment. This information should be included as an uncertainty in the
“‘Data Gaps” Section of the Report (Section 9.2).

5. COMMENT ON ORIGINAL REPORT: The number of soil samples taken in the
town of Moss Landing (unincorporated community between Highway 1 and the
Pacific Ocean) is not sufficient. Only four or five out of the 27 sample locations
were in Moss Landing. This is a small number of samples considering the
modeled soot plume went northwest, towards Moss Landing, partially
overlapping the town. More of the soil samples were located east of the fire site,
up to 10 miles away. The lack of samples collected in locations where soot
deposition was anticipated adds to the uncertainty of the risk assessment and
determination of whether there is no risk to human health or the environment.

a. COMMENT ON REVISED REPORT: The Revised Report did not address
this comment. This should also be included as an uncertainty in the “Data
Gaps” Section of the Report (Section 9.2).

6. COMMENT ON ORIGINAL REPORT: The County of Monterey Health
Department letter (2025) documents “significant changes in aquatic life within
water impoundments near Elkhorn Slough. The report noted a significant decline
in typical aquatic organisms, such as dragonfly larvae, daphnia, and
backswimmers, following the fire. Field surveys conducted in late January and
the week of February 20, 2025, indicated that aquatic ecosystems remained
largely devoid of life.” These significant impacts were not mentioned in the
Report and should be included for completeness.

a. COMMENT ON REVISED REPORT: In the Revised Report, the noted
information on aquatic invertebrates was not included. In ecological risk
assessments for sediments, other lines of evidence are often used in
combination with chemical thresholds to evaluate potential ecological
impacts. This is because sediment toxicity is very complex, in part
because contaminants can bind to sediment which affects bioavailability.
Other lines of evidence in ecological risk assessments may include tests
using living aquatic benthic invertebrates (such as insect larvae) and
surveys of the invertebrates present in the sediment. Accordingly, the
information on damage to aquatic life organisms in the mosquito
abatement area (and any potential information on their recovery in 2026)
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would have been a valuable additional line of evidence for the ecological
risk assessment.

OEHHA recommends contacting Monterey County Mosquito Abatement
District to ask if they performed routine surveys since the fire and if their
data indicates recovery or a normal composition of aquatic life in the
MAOA. If not, OEHHA recommends conducting such surveys or funding
the local marine laboratory or university to do such work in the MAOA and
the nearby Hester Marsh that is undergoing restoration.

7. COMMENT ON ORIGINAL REPORT: Combining data into a 95th percentile
upper confidence limit on the mean (95 UCLM) for ecological receptors (Section
5.4.3) is not appropriate without information on species habitat ranges, etc. It is
more appropriate to use the maximum concentrations for preliminary
assessments, as was done in this Report. From Table 7, the UCLM was used
only once for nickel in sediment in the “Hester area”. The Hester Marsh is over
100 acres in area. Combining data throughout the whole of Hester Marsh into a
UCLM is unlikely to be protective of many organisms, including aquatic life such
as insects and other invertebrates which were reported to be affected by the fire
(please see comment 6 above). Also, the Report does not state how many data
points were used to calculate this UCLM. Generally, 8 to 10 data points should
be used at minimum from the standpoint of obtaining a reasonable representative
value from a relatively small data set.

a. COMMENT ON REVISED REPORT: The Revised Report did not make

changes in response to this issue. The use of the UCLM is still unjustified,
since no information was provided to indicate that the geographic area
represented by the UCLM accurately represents the exposure area of the
species, which is maximally the home range of the species. Changing the
value from UCLM to a maximum would show an additional exceedance of
a screening level (Table 8). However, this change will not alter the final
conclusions since the nickel concentrations in the Hester area were within
the range of background data provided.

8. COMMENT ON ORIGINAL REPORT: The published investigation using X-ray
fluorescence by Aiello et al. 2025 (Report, Appendix C) should not be entirely
dismissed. The Aiello et al. paper was published in a reputable journal by
scientific experts in the local area. Furthermore, the surface wipe sampling
results (Report, Appendix B) clearly support the transient increases in nickel,
cobalt, and manganese seen by Aiello et al.

a. COMMENT ON REVISED REPORT: This was addressed in the Revised

Report.
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9.

COMMENT ON ORIGINAL REPORT: Overall, the Report ignores short-term
effects such as the impacts on aquatic life populations, and the transient
increases in metal concentrations found in the wipe sample results and the Aiello
et al. 2025 study. While these specific impacts may not require cleanup, the
effects are significant. They indicate the release of chemicals by the fire. There
may be related impacts that are longer lasting. For example, the nickel
exceedances of the ecological screening level after comparison to relevant
background concentrations. Furthermore, the temporary loss of the aquatic life
community may have longer lasting effects on other parts of the ecosystem such
as consumers of aquatic insects. Such indirect effects cannot be investigated if
not acknowledged in the first place.

a. COMMENT ON REVISED REPORT: See related Comment 6.

10. COMMENT ON ORIGINAL REPORT: Figure 6 identifies “fire related airborne

11.

matter” as a potentially complete past exposure for humans but not ecological
receptors. Ecological receptors should be included. In addition, Note #1 for
Figure 6 needs to be clarified with an explanation, citation, or section reference to
the Report.

a. COMMENT ON REVISED REPORT: This was addressed in the Revised
Report.

COMMENT ON ORIGINAL REPORT: Limited details of the air monitoring data
are included, however this is an anticipated impact. The air monitoring data is
highlighted in the summary of the Report (Section 6.1) as part of the “multiple
lines of evidence” approach to the evaluation, but little data is shown. For
example, data should have been provided showing the exceedances of US
EPA's 24-hour PM 2.5 air quality standard on two days. The values of the
exceedances were not provided, nor were the monitoring locations with the
exceedances provided in the Report.

a. COMMENT ON REVISED REPORT: This was addressed in the Revised
Report.

12.COMMENT ON ORIGINAL REPORT: Laboratory data sheets with the raw

sampling analysis information are not included in the risk assessment and should
be provided to support the data presented.

a. COMMENT ON REVISED REPORT: The Revised Report did not address
this comment. The laboratory data sheets should have been included in
the Revised Report.
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Contact

Please contact Amanda Palumbo at amanda.palumbo@oehha.ca.gov with any
questions regarding this memo.
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