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Acting Director
DATE: February 14, 2025

SUBJECT: Screening Level Human Health Risk Assessment for a Residential
Exposure Scenario Based on Data from the Moss Landing Battery Fire:
An Analysis of the Department of Toxic Substances Control (DTSC) Soil
and Surface Water Data

Screening Level Human Health Risk Assessment for a Residential Exposure
Scenario Based on Data from the Moss Landing Battery Fire:

An Analysis of the Department of Toxic Substances Control (DTSC) Soil and
Surface Water Data

Overview

The Office of Environmental Health Hazard Assessment (OEHHA) as part of the Califor-
nia Environmental Protection Agency (CalEPA) Multi-Agency Coordination group
(MAC-g) conducted a screening level human health risk assessment for a residential
exposure scenario based on data from the Moss Landing Battery Fire. The Department
of Toxic Substances Control (DTSC) collected samples of surface soil and surface wa-
ter on January 24, 2025 directly north from the location of the Moss Landing Battery fire
and for areas surrounding Moss Landing, including residences, schools, and community
parks. Soil and surface water data were compared to available state and federal screen-
ing levels, which are designed to protect the most sensitive subpopulations, including
children, from cancer and non-cancer health risks. DTSC collected samples at nine
sites including eight surface soil, one sand, and nine surface water samples as shown
on the DTSC provided map (See Appendix A, Figure A-1) along with the sample identifi-
cation (ID) keys for the sampling sites (See Appendix A, Tables A-1, A-2).
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One limitation of this screening human health risk assessment was that only nine
samples were collected, with only one sample per location. Out of an abundance of
caution, OEHHA recommends additional sampling directly north of the site to further
evaluate some elevated concentrations of polycyclic aromatic hydrocarbons (PAHSs),
which may or may not be fire-related, and evaluation of background soil cobalt
concentrations, which will allow for deeper understanding of the potentially impacted
land.

Introduction

OEHHA performed a residential screening level human health risk assessment on
PAHs, metals, and other inorganic chemicals measured in surface soil and surface wa-
ter samples collected by the DTSC from Moss Landing as a part of the CalEPA MAC-g
for the Moss Landing Battery Response (Table 1). OEHHA used soil screening levels
for residential exposures from DTSC Human Health Risk Assessment Note 3 (DTSC,
2022) and United States Environmental Protection Agency (USEPA) Regional Screen-
ing Levels (USEPA, 2024) for PAH and inorganic chemical concentrations in soil (Table
2). Surace water concentrations were compared to available screening levels (40 CFR
§131.38; Table 3).

Results and Discussion

Soil Sampling

e Six of the eight soil sample locations showed residential cumulative cancer risk
and noncancer hazard below the point of departure of one in a million additional
lifetime risk (1E-06) and the Hazard Index (HI) of 1, respectively.

e Location ML0OQ9, had a cumulative noncancer hazard of 1.6, above the target of
1. Cobalt (concentration measured at 33 mg/kg) drove this hazard. According to
the United States Geographical Survey (USGS), background cobalt concentra-
tions reported in the greater Monterey/Santa Cruz/San Benito areas was a maxi-
mum of 20 mg/kg. If the elevated cobalt concentrations were fire-related, we
would expect to see elevated PAHSs in the same sample, which was not the case.
This sample location was in a Marsh area near the Moss Landing Battery Facility
(See Appendix A, Figure A-1 and Table A-1), which further supports that there
may be different background geological conditions than the surrounding residen-
tial areas. OEHHA recommends additional sampling in the general vicinity of this
location.

e Location ML0O04, showed a cumulative residential cancer risk of 4E-06, above the
point of departure of one in a million lifetime risk (1E-06) but at the low end of the
USEPA risk management range. This was due to dibenz(a,h)anthracene and
benzo(a)pyrene concentrations in the soil. When the estimated cancer risk ex-
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ceeds the point of departure, one in a million, further investigation may be war-
ranted to fully understand the potential impacts to human health. OEHHA recom-
mends additional soil sample collection in the residential area next to MLO04.

Surface Water Sampling

PAHs and inorganics were measured in surface water. The only chemicals detected
were barium, chromium, cobalt, nickel, vanadium, and zinc (Table 3). Barium and nickel
were below the limit for human consumption of water and organisms in the California
Toxics Rule (40 CFR §131.38). Chromium, cobalt, vanadium, and zinc are not limited in
this regulation. We do not have screening levels for recreational exposures to these
chemicals. Also, of the nine available water samples, only two were known to be fresh-
water samples. OEHHA does not have any recommendations regarding the surface wa-
ter results.
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Table 1. Residential Cancer Risk and Noncancer Hazard Based on Surface Soil Collected from Moss Landing*®

ML001 ML002 ML003t
Hazard
Cancer Quotient Cancer Cancer

Chemical mg/kg Risk (HQ) mg/kg Risk HQ mg/kg Risk HQ
Inorganics
Barium 59 -- 0.004 62 -- 0.004 nd
Chromium (total) 30 -- 0.0004 16 -- 0.0002 20 -- 0.0002
Cobalt nd Nd 13 3E-08 0.6
Copper nd 29 -- 0.009 nd
Lead™ nd 21 -- X nd
Molybdenum nd Nd nd
Nickel 13 9E-10 0.02 21 1E-09 0.03 38 3E-09 0.05
Vanadium 24 - 0.06 19 - 0.05 15 - 0.04
Zinc 23 -- 0.001 88 -- 0.004 12 -- 0.001
PAHSs
Acenaphthene nd 0.004 -- 1E-06 nd
Anthracene 0.003 -- 2E-07 0.007 -- 4E-07 nd
Benzo(a)anthracene 0.004 3E-09 - 0.006 5E-09 - nd
Benzo(a)pyrene 0.004 4E-08 0.0002 0.009 8E-08 0.0005 nd
Benzo(b)fluoranthene 0.01 1E-08 -- 0.03 3E-08 -- nd
Benzo(k)fluoranthene 0.004 3E-10 -- 0.01 9E-10 -- nd
Chrysene 0.01 9E-11 -- 0.03 3E-10 -- nd
Dibenz(a,h)anthracene nd Nd nd
Fluoranthene ** 0.01 - 4E-06 0.05 - 2E-05 | 0.006 - 2E-06
Fluorene nd 0.009 -- 4E-06 nd
Indeno( 1,2,3-c,d)pyrene 0.007 6E-09 -- 0.01 9E-09 - nd
Naphthalene nd 0.006 3E-09 4E-05 nd
Pyrene 0.007 -- 4E-06 0.04 -- 2E-05 nd

Cumulative 6E-08 0.08 1E-07 0.1 3E-08 0.66
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Table 1 (cont.). Residential Cancer Risk and Noncancer Hazard Based on Surface Soil Collected from Moss Landing*

ML004* MLO005 ML006
Chemical mg/kg Risk HQ mg/kg Risk HQ mg/kg Risk HQ
Inorganics
Barium 61 -- 0.004 53 - 0.004 63 - 0.004
Chromium (total) nd 26 - 0.0003 22 - 0.0003
Cobalt nd 11 3E-08 0.5 10 2E-08 0.5
Copper 22 -- 0.007 nd nd
Lead™ nd 11 -- x> nd
Molybdenum nd nd nd
Nickel 14 9E-10 0.02 21 1E-09 0.03 19 1E-09 0.02
Vanadium 24 -- 0.06 19 - 0.05 22 - 0.06
Zinc 70 -- 0.003 22 -- 0.001 32 - 0.001
PAHSs
Acenaphthene nd nd nd
Anthracene nd nd nd
Benzo(a)anthracene 0.05 5E-08 -- nd nd
Benzo(a)pyrene 0.1 1E-06 0.006 nd nd
Benzo(b)fluoranthene 0.2 2E-07 -- nd nd
Benzo(k)fluoranthene 0.02 2E-09 -- nd nd
Chrysene 0.4 4E-09 -- 0.003 2E-11 -- nd
Dibenz(a,h)anthracene 0.06 2E-06 -- nd nd
Fluoranthene ** 0.02 -- 8E-06 0.003 -- 1E-06 nd
Fluorene nd nd nd
Indeno(1,2,3-c,d)pyrene 0.04 4E-08 -- nd nd
Naphthalene nd nd nd
Pyrene 0.09 -- 5E-05 nd nd

Cumulative 4E-06* 0.10 3E-08 0.59 3E-08 0.54
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Table 1 (cont.). Residential Cancer Risk and Noncancer Hazard Based on Surface Soil
Collected from Moss Landing*

ML008 ML009*

Chemical mg/kg Risk HQ mg/kg Risk HQ
Inorganics
Barium 52 -- 0.003 86 - 0.01
Chromium (total) 23 -- 0.0003 45 -- 0.001
Cobalt 18 4E-08 0.8 33 8E-08 1.4
Copper 45 -- 0.01 26 -- 0.01
Lead™ nd 14 -- X
Molybdenum nd nd
Nickel 47 3E-09 0.06 116 8E-09 0.1
Vanadium 22 -- 0.06 45 -- 0.1
Zinc 48 -- 0.002 75 - 0.003
PAHs
Acenaphthene nd nd
Anthracene nd nd
Benzo(a)anthracene 0.02 2E-08 -- 0.006 5E-09 --
Benzo(a)pyrene 0.03 3E-07 0.002 0.008 7E-08 0.0004
Benzo(b)fluoranthene 0.06 5E-08 -- 0.02 2E-08 --
Benzo(k)fluoranthene 0.02 2E-09 -- 0.007 6E-10 --
Chrysene 0.03 3E-10 -- 0.01 1E-10 --
Dibenz(a,h)anthracene 0.008 3E-07 -- nd
Fluoranthene ** 0.02 -- 7E-06 0.01 -- 6E-06
Fluorene nd nd
Indeno(1,2,3-c,d)pyrene 0.03 3E-08 -- 0.009 9E-09 --
Naphthalene nd 0.003 2E-09 2E-05
Pyrene 19 -- 1E-05 0.01 -- 7E-06

Cumulative 7E-07 0.90 2E-07 1.6%

* Soil samples were collected by DTSC on January 24, 2025.
Cancer Risk: Lifetime excess cancer risk, residential point of departure is one in one million (1E-06)
HQ: Hazard quotient; greater than 1 indicates that adverse noncancer effects may occur
Cumulative Cancer Risk: is the lifetime excess cancer risk due to all chemicals that a person will be
exposed to in the risk assessment (i.e., at a sample location).
HI Hazard Index or Cumulative Hazard is the noncancer hazard due to all chemicals that a person
will be exposed to in the risk assessment (i.e., at a sample location).
T Sample for inorganics contained sand instead of soil
* Above the cumulative risk or hazard threshold of 1E-06 or 1, respectively.
nd:  The chemical was not detected. The reporting level was below the screening level. Antimony, ar-
senic, beryllium, cadmium, selenium, silver, and thallium were not detected.
XX The detected concentration for lead is below the screening level which is set at an incremental
blood lead increase of 1 ug/dL.
**  All fluoranthene results flagged due to detections in the method blank
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Table 2. Soil Residential Screening Levels for Chemicals and Background Levels near
Moss Landing**

Background
Soil Screening Level® Concentrations*
Chemical Cancer (mg/kg) Noncancer (mg/kg) | 0 -5 cm (mg/kg)
Inorganics Maximum
Barium -- 15000 1450
Chromium (total) -- 85000 81
Cobalt 420 23 20
Copper -- 3100 25
Lead - 80 21
Molybdenum -- 390 12
Nickel 15000 820 59
Vanadium - 390 143
Zinc - 23000 133
PAHs
Acenaphthene -- 3300
Anthracene -- 17000
Benzo(a)anthracene 1 --
Benzo(a)pyrene 0.1 18
Benzo(b)fluoranthene 1 -
Benzo(k)fluoranthene 11 -
Chrysene 110 --
Dibenz(a,h)anthracene 0.03 --
Fluoranthene * -- 2400
Fluorene -- 2300
Indeno(1,2,3-c,d)pyrene 1 -
Naphthalene 2 130
Pyrene -- 1800
Notes:

¥ Screening levels (SLs) taken first from DTSC (2022) and then USEPA (2024)

XX The detected concentration for lead is below the screening level which is set at an incremental

blood lead increase of 1 ug/dL.

USGS background concentrations in the top 0 — 5 centimeters of soil from Monterey, San Benito,
and Santa Cruz.

No toxicity criteria were available for acenaphthylene, benzo(g,h,i)perylene, or phenanthrene *
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Table 3. Chemicals Measured in Surface Water Samples: Residential Risk of Con-
sumption of Water and Organisms Screening Level on Surface Water Samples Col-
lected from Moss Landing on January 24, 2025 by DTSC

Maximum Concentra- | Consumption of Water and
tion Organisms Screening Level®
Chemical (mg/L) (mg/L)
Barium 0.6 1
Chromium (total) 30
Cobalt 0.3
Nickel 04 0.6
Vanadium 0.4
Zinc 04

Notes:
T Recreational limit from 40 CFR §131.38

Limitations and Conclusions
Limitations in this assessment include:

e The assumptions used in a residential screening level human health risk assess-
ment are conservative using default exposure assumptions that represent the
reasonable maximum exposure conditions for chronic/long-term exposure.

e The estimated noncancer hazard for sample location MLOO9 is based on a resi-
dential scenario, the most health protection evaluation. However, MLOO9 is lo-
cated the marsh area where it is unlikely that a receptor would live. It may be
more appropriate to evaluate this sample location under a recreational exposure
scenario.

e This assessment was based on having one soil sample per location. A single
sample may or may not represent site conditions.

OEHHA, DTSC, and the CalEPA MAC-g already recommended that additional sampling
is needed to Monterey County Environmental Health Bureau and Vistra. Sampling
should be conducted throughout the community with a focus on schools and community
parks. The conclusions of this screening level risk assessment further support the rec-
ommendation to have additional sampling conducted around sampling locations ML004
and MLOO09 to further evaluate the elevated concentrations of PAHs and cobalt, respec-
tively, which may or may not be fire-related, and evaluation of background soil cobalt
concentrations.
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APPENDIX A
Locations for DTSC Soil and Surface Water Sampling

24,2025

Figure A-1. DTSC Soil and Surface Water Sampling Locations January "2
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1Source: Preliminary review of the XRF soil screening data by the California EPA multi-agency group

2 The XRF sampling results are not included in this report. See above Source for information on XRF re-
sults.
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Table A-1. DTSC Sampling Identification (ID) Locations for Surface Soil/Sand

Approximately 36.808517, -
121.782853 Marsh Area near
Facility, Moss Landing 95039

Lab ID Field ID | Location Matrix

BIAO1461-A | MLOO1 | Site 2 Soil, dry, exposed and
Moss Landing Mobile Home away from homes but
Park, 1900 CA-1 Moss Land- | nearby
ing 95039

BIA01462-A | MLO02 | Site 3 Soil, exposed and
Moss Landing Community nearby to play struc-
Park, 7881 Sandholdt Road ture
Moss Landing 95039

BIA0O1463-A | MLOO3 | Site 4 Sand near frequently
Island Beach, Moss Landing used walkway
95039

BIAO1464-A | MLO0O4 | Site 5 Soil, dry, exposed and
Monte Del Lago Mobile Home | away but nearby to en-
Park, 13100 Monte Del Lago trance of park
Castroville 95012

BIA0O1465-A | MLOO5 | Site 6 Soil, coarse, dry, ex-
Elkhorn Elementary School, posed, along street
2235 Elkhorn Road Castroville | and away from school
95012 structure

BIA0O1466-A | MLO0O6 | Site 7 Soil, along frequently
Elkhorn Slough Visitor Center, | used pathways
1700 Elkhorn Road Wat-
sonville 95076

BIA01468-A | MLO0O8 | Site 8 Soil, possible ash
Approximately 36.808517, - flakes
121.782853 Private Road near
Facility, Moss Landing 95039

BIA01469-A | MLO09 | Site 8 Soil, ash flakes

(DTSC, 2025)
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Table A-2. DTSC Sampling Identification (ID) Locations for Surface Water

Lab ID

Field ID

Location

Matrix

BIA0O1467-A/B

MLOO7A/B

Site 7

Elkhorn Slough Visi-
tor Center, 1700
Elkhorn Road Wat-
sonville 95076

Multiphasic, duck-
weed present

BIA01470-B

MLOO10A/B

Site 8

Approximately
36.908517, -
121.782853 Marsh
Area near Facility,
Moss Landing 95039

Aqueous Liquid,
unknown film on
top layer

BIAO1471-A

CAT

Site 7

Elkhorn Slough Visi-
tor Center, 1700
Elkhorn Road Wat-
sonville 95076

Aqueous Liquid

BIA01472-A

ROK

Site 7

Elkhorn Slough Visi-
tor Center, 1700
Elkhorn Road Wat-
sonville 95076

Aqueous Liquid

BIAO1473-A

HESTER
POND (HP)

Site 7

Elkhorn Slough Visi-
tor Center, 1700
Elkhorn Road Wat-
sonville 95076

Aqueous Liquid

BIA01474-C

SP p3

Site 7

Elkhorn Slough Visi-
tor Center, 1700
Elkhorn Road Wat-
sonville 95076

Aqueous Liquid

BIA01475-C

MCS

Site 7

Elkhorn Slough Visi-
tor Center, 1700
Elkhorn Road Wat-
sonville 95076

Aqueous Liquid

BIA01476-C

MLWA

Site 7

Elkhorn Slough Visi-
tor Center, 1700
Elkhorn Road Wat-
sonville 95076

Aqueous Liquid

(DTSC, 2025)
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