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In October 2019, Assembly Bill (AB) 1400 was signed into law requiring the California
Department of Industrial Relations (DIR) Commission on Health and Safety and Worker’s
Compensation (CHSWC) to submit a study to the Legislature, the Occupational Safety and
Health Standards Board, and the Los Angeles County Board of Supervisors on the risk of
exposure to carcinogenic materials and incidence of occupational cancer in mechanics who
repair and clean firefighting vehicles. Specifically, AB 1400 required that the study

Introduction and Summary

include:

1.

The minimum scope of services, as stated in the request for proposal (RFP) #4479
“Assessment of Risk of Carcinogens Exposure and Incidents of Occupational Cancer
among Mechanics and Cleaners of Firefighting Vehicles”, further outlined the study

Site visits at a representative sample of facilities, including, but not limited to,
facilities in the County of Los Angeles, where firefighting equipment is cleaned
and repaired.

Interviews and surveys with current and former mechanics of firefighting
equipment in a sample of facilities regarding the frequency of exposure to
potential carcinogens, use and availability of safety equipment, and experience
or knowledge of cancer incidence among current or former mechanics who
cleaned or repaired firefighting equipment.

A measurement of the current levels of carcinogenic material exposure to
mechanics who repair and clean firefighting vehicles in the County of Los
Angeles and other facilities included in the study, in order to develop a baseline
of carcinogenic material exposure.

requirements, including:

1.

Conduct a thorough literature review of carcinogen exposures in fire stations
and for firefighting vehicle mechanics and cleaners.

Site visits at a representative sample of facilities, including, but not limited to,
facilities in the County of Los Angeles where firefighting equipment is cleaned
and repaired;

Interviews and surveys with current and former mechanics of firefighting
equipment in a sample of facilities regarding the frequency of exposure to
potential carcinogens, use and availability of safety equipment, and experience
or knowledge of cancer incidence among current or former mechanics who
cleaned or repaired firefighting equipment. In particular, a detailed
questionnaire administered in person to current and former mechanics and
cleaners of firefighter equipment combined with industrial hygiene surveys
should be employed as part of the study;

A measurement of the current levels of exposure to (unspecified) carcinogenic
material among mechanics who repair and clean firefighting vehicles in the
County of Los Angeles and other facilities included in the study, in order to
develop a baseline of carcinogenic material exposure;



5. Inaddition to conducting an assessment of the risk of carcinogens exposure and
incidents of occupational cancer among mechanics and cleaners of firefighting
vehicles, the vendor will respond to DIR requests for technical assistance on
legislative and/or regulatory issues related to the assessment of carcinogen
exposures to mechanics and cleaners of firefighting equipment.

ToxStrategies, Inc., (ToxStrategies) was contracted by CHSWC, to conduct the study as
outlined in AB 1400 and RFP #4479. This report summarizes the effort to complete the
study since June 2020.

1.1 Summary of Study Activities

The following activities were performed to implement this study to address the questions
raised in the legislation.

Task 1: Structured Literature Review of Potential Occupational Exposures and
Cancers among Mechanics Who Repair and Clean Firefighting Vehicles —
summary of available scientific literature on exposure to chemical carcinogens and
studies of cancer risk among fire mechanics

Task 2: Qualitative Exposure Assessment — site visits at representative facilities
Task 3: Epidemiology Feasibility Study — feasibility study of cohort enumeration

Task 4: Quantitative Exposure Assessment — measurement of current occupational
exposures to carcinogens

Task 5: Cancer Risk Assessment — calculation of theoretical excess cancer risks
from occupational exposure to carcinogens

The subsequent sections of this report summarize the information obtained and results and
conclusions developed for each of these tasks.

1.2 Summary of Overall Study Results

While epidemiologic studies of cancer risk among firefighters and mechanics have been
reported, no study to date has evaluated the risk of cancer among mechanics who repair
and clean firefighting vehicles. The number of fire mechanics in Los Angeles (LA) County
alone, with records dating back to 1975, is insufficient to evaluate the risk of cancer among
fire mechanics in an epidemiological study. However, such a study may be possible if the
potential cohort was expanded to include fire mechanics in other large counties in
California.

In addition to the epidemiology feasibility study and consistent with the RFP,
ToxStrategies performed a detailed qualitative (e.g., site visits, interviews and surveys with
current and former fire mechanics) and quantitative (e.g., measurements of carcinogenic
material) evaluation to assess LA County fire mechanics’ occupational exposure to



chemical carcinogens. In September 2020, site visits were conducted at a representative
sample of facilities in LA County, where firefighting equipment is cleaned and repaired:

1. Air Operations in Pacoima,

2. Breathing Apparatus Shop in Pacoima,

3. Eastern Fire Shop in Los Angeles, and

4. North County Fire Shop & Fire Station 129 in Lancaster

In November 2020, sampling of surface residues on fire equipment and personal breathing
zone (PBZ) air samples were collected over two days at Air Operations, the Breathing
Apparatus Shop, and the Eastern Fire Shop. Although the samples were collected on a
single day at each location, worst-case exposure conditions were sampled to the extent
possible (e.g., the most visibly contaminated surfaces were sampled). Toxicity criteria
developed by California regulators were used in the assessment to estimate the theoretical
increased cancer risk from the measured exposures.

Exposures to surface residues resulted in risks less than 1 in 10,000, which is the regulatory
benchmark set by the National Institute of Occupational Safety and Health (NIOSH). The
health risk assessment found that airborne exposures among fire mechanics in each of the
studied operations resulted in a theoretical increased cancer risk that exceeds the NIOSH
risk benchmark, and as such, improvements to working conditions in accordance with the
NIOSH hierarchy of controls to reduce chemical exposures is recommended.

2 Structured Literature Review of Potential Occupational
Exposures and Cancers among Mechanics Who Repair
and Clean Firefighting Vehicles (Task 1)

The purpose of Task 1, Structured Literature Review, was to identify and review relevant
published literature to understand the state of the science with respect to exposure to
chemical carcinogens associated with repairing and cleaning firefighting vehicles and
equipment, as well as studies of cancer risk among fire mechanics.

The objectives of the structured literature review were as follows:

1. Identify carcinogenic chemicals of potential concern (COPCs) for mechanics
who repair and clean firefighting vehicles and equipment

2. ldentify epidemiologic studies evaluating the risk of cancer among mechanics
who repair and clean firefighting vehicles and equipment.

For the first objective of identifying studies reporting carcinogenic exposures experienced
by fire mechanics, no occupational chemical exposure studies explicitly focused on fire
mechanics, fire equipment cleaners, or firefighting vehicle maintenance workers.
However, nine industrial hygiene studies presented data for fire stations and firefighting
vehicles and/or gear, which likely overlap with the occupational exposures of fire



mechanics who repair and clean firefighting vehicles. Figure 1 presents a flow diagram
showing the sequential search results of the literature search.
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Figure 1. Literature search flow diagram.

The chemical carcinogens evaluated in these studies, which were included in the
quantitative exposure assessment (Task 4), were benzene, diesel exhaust, polycyclic
aromatic hydrocarbons (PAHs), crystalline silica, ethylbenzene, polychlorinated biphenyls
(PCBs), acetaldehyde, formaldehyde, and styrene. A recent study, identified after the
literature search was completed, identified chlorinated dioxins/furans; thus, chlorinated
dioxins/furans were also included in the quantitative exposure assessment.

For the second objective of identifying studies of cancer risks or rates among fire
mechanics, no epidemiologic studies were identified. A supplemental literature search was
conducted to identify risk of cancer in the related occupations of firefighting and
automotive maintenance and repair. Though a more thorough systematic review is
necessary to fully characterize the risks in these occupations, our preliminary review of the
International Agency for Research on Cancer (IARC) monographs and the supplemental
literature demonstrated that certain cancers have been reported as increased in firefighters



and automotive mechanics as shown in Table 1. While the studies of firefighters and
automotive mechanics provide additional insight into the risks associated with these related
occupations, the results of these studies may not be generalizable to the experience of fire
mechanics.

Table 1. Reported cancer types potentially associated with occupation in firefighting
and automotive maintenance and repair

Secondary
Literature, Nordic Cohorts,
Cancer Site or Type Auto Mechanics Auto Mechanics TIARC, Firefighters

Bladder X

Lung

Mesothelioma

Non-Hodgkin’s Lymphoma

M| K|

Pancreas

Prostate X

Testicular X

Ureter and Urethra X

The findings from Task 1 structured literature review were informative with respect to
potential chemical exposures that were evaluated in the qualitative (Task 2) and
quantitative exposure assessments (Task 4).

The Task 1 report is attached as Appendix A.

3 Qualitative Exposure Assessment (Task 2)

The purpose of Task 2, Qualitative Exposure Assessment, was to determine similar
exposure groups (SEGs) among the fire mechanics and prioritize/define the scope of the
quantitative exposure assessment based on a risk ranking that incorporates the relative
magnitude of the exposure potential, specifically for carcinogens!. Each job task was
characterized in terms of relevant chemical product usage information and/or fire residues
encountered. The overall risk ranking was determined based on an exposure rating and
health effect rating of the product and/or residue encountered by fire mechanics, by job
task. Figure 2 shows the matrix that combines the exposure rating and health effect rating.

! AIHA (American Industrial Hygiene Association). 2015. A Strategy for Assessing and Managing

Occupational Exposures. 4th Edition. American Industrial Hygiene Association, Falls Church, VA.
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Health Effect Rating
Exposure Rating 0 1 2 3 4
4
3
2 Moderate
1 Low
0 Trivial

Figure 2. Risk ranking matrix

Task 2 was accomplished through site visits to representative facilities, interviews and
surveys with current and former fire mechanics, review of safety data sheets (SDSs) for
chemical products used by the fire mechanics and compilation of relevant toxicity data to
determine which chemical substances are considered carcinogens and the availability of
criteria to quantitatively evaluate the potential cancer risk from exposure to the substances.

Through email correspondence with the American Federation of State, County &
Municipal Employees (AFSCME) Local 119 representatives, ToxStrategies identified the
County of Los Angeles Fire Department mechanic classifications and three main sites of
operation. The fire mechanic classifications (SEGs) are (1) Equipment Maintenance
Worker, (2) Fire Equipment Mechanic (FEM), (3) Helicopter Mechanic, and (4) Helicopter
Maintenance Inspector. We also recognized a category of Field Mechanics, who work
across the county at local fire stations and at locations where fire equipment is dispatched,
including wildfires. These mechanics do not work at the main facilities but have similar
potential for exposure, because they contact the residue from fires that is on the surface of
the equipment.

ToxStrategies conducted site visits at the three main sites of operation, which included:

e Eastern Fire Shop, located at 1104 N Eastern Avenue, Los Angeles, 90063
e North County Fire Shop, located at 42110 6™ Street West, Lancaster, 93534

e Pacoima Air Operations & Breathing Apparatus (BA) Shop, located at 12605
Osborne Street, Pacoima 91331.

During the visits, ToxStrategies conducted 12 in-person interviews with current LA County
fire mechanics and fire mechanic supervisors. We met with mechanics from all job
classifications at all three locations to discuss their work activities and potential exposures.
Three virtual interviews were conducted with current and former LA County fire
mechanics and one virtual interview was conducted with a fire mechanic from the Menlo
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Park Fire Protection District in Northern California. Continued correspondence/data-
gathering occurred throughout the study period with AFSCME representatives.

The purpose of the site visits (walk-around surveys) and personnel interviews (in-person
and conference calls that occurred after the in-person site visits) was to gather information
regarding chemical exposures of fire mechanics by recording observations of potential
sources of exposures to chemical carcinogens at each location, as well as the manner in
which these exposures may occur. The survey approach included identifying chemical
agents in the workplace and discussing the overall job and specific work tasks conducted
by each of the fire mechanic classifications. The survey goals were to understand how and
when workers are exposed to the chemical agents, ascertain information regarding the
availability and use of exposure controls (personal protective equipment [PPE],
engineering/administrative controls, work practice controls), and discuss the evolution of
chemical usage and work practices over time.

ToxStrategies reviewed SDSs used at the Eastern Fire Shop and the North County Fire
Shop. However, SDSs for products used at the Pacoima Air Operations and the Breathing
Apparatus Shop were not available; therefore, chemical usage information was obtained
through the site visits and personnel interviews only.

The risk ranking matrix (Figure 2 above) was used to identify and prioritize high-risk
chemical exposures, which allowed ToxStrategies to target the DIR resources for Task 4
and focus on potential exposures with the highest potential chemical exposures to
carcinogens.

Some specific concerns identified by the fire mechanics, that were also prioritized as high-
risk chemical exposures, included:

e Diesel exhaust at the Eastern and North County Fire Shops

e Smoke and fire residue exposures at a wildfire base camp

e Fire residues on the underside and inside the mechanical compartments of the
fire truck, including fire equipment (e.g., fire hoses)

e Hexavalent chromium residue on aircraft engines and other aircraft parts at Air
Operations

e Fire residues on the aircraft at Air Operations
e Jet A fuel exhaust in the hangar at Air Operations

e Fire residues on the breathing apparatus and fire hoses at the Breathing
Apparatus Shop.

Further, ToxStrategies identified strong gasoline odors when entering the small engine
repair shop at the Breathing Apparatus Shop during one of the site visits. Therefore, this
area was prioritized for the quantitative exposure assessment (Task 4).

Job titles, locations, tasks and associated chemicals and qualitative exposure ranking are
presented in Table 2. The chemicals identified in Task 2 were reviewed and updated prior
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to collecting and analyzing samples in Task 4. Table 2 below shows the updated list as

included in Task 4.

Table 2. Job titles, tasks, and relevant chemical carcinogens identified for
quantitative analysis

at Breathing
Apparatus Shop
Location

Surface Wipe Sample
Job Titles/Location Tasks PBZ Sample Chemicals Chemicals
Very High Exposure Ranking
Fire Equipment Fire equipment repair | Acetaldehyde Arsenic
Mechanic at Wildfire | in the field Benzene Chlorinated dioxins/furans
Base Camp Ethylbenzene Lead
Formaldehyde PAHs
Polycyclic aromatic hydrocarbons | Pentachlorophenol
(PAHs) Polychlorinated biphenyls
Naphthalene (PCBs)
Diesel particulate
Helicopter Heavy maintenance on Crystalline Silica . Arsenic .
Mechanic/Helicopter | aircraft, including the Hexavalent chromium Hexayalent chrorplum
Maintenance task of oil-leak checks Chlorinated dioxins/furans
Inspector at Air Lead
Operations PAHs
PCBs
High Exposure Ranking
Equipment Repair and tune-up of | Acetaldehyde Arsenic
Maintenance Worker | power equipment and | Benzene Chlorinated dioxins/furans
at Breathing rescue tools Ethylbenzene PAHs
Apparatus Shop Formaldehyde PCBs
Location Naphthalene Pentachlorophenol
Styrene Lead
Moderate Exposure Ranking
Helicopter 1) painting/priming on | 4-Chlorobenzo-trifluoride
Mechanic/Helicopter the interior and Ethylbenzene
Maintenance exterior of the aircraft, | Hexavalent chromium
Inspector at Air (2) sanding helicopter | Methylene chloride
Operations blades,
(3) painting helicopter
blades, and
(4) painting using
aerosol paints and
epoxy primers
Helicopter Intermediate aircraft Hexavalent chromium Arsenic
Mechanic/Helicopter maintenance Naphthalene Chlorinated dioxins/furans
Maintenance Benzene Hexavalent chromium
Inspector at Air Ethylbenzene Lead
Operations PAHs
PCBs
Equipment Repair and test fire Arsenic
Maintenance Worker | hoses Lead
PAHs
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Surface Wipe Sample
Job Titles/Location Tasks PBZ Sample Chemicals Chemicals
Fire Equipment General maintenance | Benzene Arsenic
Mechanic at Eastern | and repair of the fire Diesel particulate Chlorinated dioxins/furans
Fire Shop or North apparatus Ethylbenzene PAHs
County Fire Shop or Naphthalene PCBs
in the field N,N-dimethyl-para-toluidine Pentachlorophenol
Tetrachloroethylene Lead
Welding fume metals (including Bulk sample of fiberglass
hexavalent chromium) strips for asbestos

The Task 2 report is attached as Appendix B.

4  Epidemiology Feasibility Study (Task 3)

The objective of Task 3 was to determine the feasibility of conducting an epidemiologic
evaluation of risk of cancer in fire mechanics. ToxStrategies staff interviewed LA County
fire equipment mechanics and a representative from LA County Fire human resources (HR)
to determine the availability of information needed to conduct an epidemiologic study. The
feasibility study consisted of four steps:

e Exposure verification (identify fire mechanics). Employees considered to be
fire mechanics could be selected using a list of specific job classification codes
obtained during a ToxStrategies site visit. Fire mechanics could be identified
using these codes through LA County personnel records, which date back to
1975.

e Outcome ascertainment (track fire mechanics for cancer). Fire mechanics could
be tracked for incidence cancer diagnoses using the California Cancer Registry,
from 1988 forward (1972 forward if diagnosed in LA County), or for death due
to cancer using the National Death Index, from 1979 forward. Employees could
be linked to these registries using their social security number and/or date of
birth, both of which are available in personnel records.

e (Cohort enumeration (determine size of cohort). Using two systems of personnel
records, LA County Fire HR determined there were 180 individual employees
considered to be fire mechanics from September 1975 to January 2021.

e Confounding variables (evaluate characteristics that may confound the
relationship between occupation and cancer). Fire mechanics complete a pre-
employment physical at an occupational health clinic, where records of
smoking history, alcohol consumption, and medical history are likely available.
These records would need to be obtained from the occupational health clinic
directly. Some variables may also be available in the registries.

While it would be feasible to assemble a cohort of fire mechanics in LA County and track
participants’ cancer diagnoses, the number of employees within this potential cohort would
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not likely be large enough to detect any significant increased risk of cancer. If the cancer
risk in fire mechanics was similar to that of firefighters, approximately 1,000 fire
mechanics, with an average of 10 years of follow-up each, would be necessary to detect a
statistically significant increased risk of cancer. Evaluating the potential of expanding the
cohort to fire mechanics throughout the State of California is recommended as a future
activity.

The Task 3 report is attached as Appendix C.

5 Quantitative Exposure Assessment (Task 4)

The purpose of Task 4, Quantitative Exposure Assessment, was to conduct exposure
monitoring of workers for airborne chemicals, as well as chemical analysis of surface
residues, based on the findings from Tasks 1 and 2. Samples from each SEG were selected
for PBZ air sampling and surface wipe sampling of equipment.

The chemical carcinogens identified during the literature review task (Task 1; Section 2
above) and selected for PBZ air sampling and/or surface wipe sampling were benzene,
diesel exhaust, PAHs, crystalline silica, ethylbenzene, PCBs, acetaldehyde, formaldehyde,
styrene, and chlorinated dioxins/furans.

The job tasks that were identified during the qualitative exposure assessment (Task 2;
Section 3 above) as ranking moderate, high, and very high were selected for PBZ air
sampling and/or surface wipe sampling. Further, ToxStrategies quantitatively assessed
each of the fire mechanics’ concerns listed in Section 3 above, with the exception of the
smoke and fire residue exposures at a wildfire base camp since there were no active fires
during the month of our sampling events and spray painting of aircraft because that activity
is infrequent and not scheduled for the days of the assessment.

ToxStrategies collected PBZ air samples and surface wipe samples on November 3, 2020
at Air Operations (Pacoima) and the Breathing Apparatus Shop (Pacoima), and November
4, 2020 at the Eastern Fire Shop (Los Angeles). Please note that ToxStrategies did not
conduct quantitative sampling at the North County Fire Shop (Lancaster) because fire
equipment mechanics perform similar job tasks at both sites, and the North County Fire
Shop is a much smaller facility than the Eastern Fire Shop. Therefore, the results obtained
at the Eastern Fire Shop were assumed to be representative of the North County Fire Shop.
To stay within the constraints of the budget and schedule and to minimize potential
exposures between sampling personnel and fire mechanics in light of the COVID-19 in the
fall 2020, sampling was conducted on one day at each of the locations.

Sampling was conducted with a focus on the highest exposure opportunities. For example,
a fire engine was running inside the Eastern Fire Shop adjacent to where an area PBZ air
sample was being collected; PBZ air samples were collected where gasoline odors were
observed at the small engine repair shop (at the Breathing Apparatus Shop); surfaces were
sampled where the highest amount of residue was observed; and surfaces were sampled on
aircraft and fire trucks that had recently been in a wildfire.
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Table 3 provides an overview of the PBZ sampling and analyses, and Table 4 provides an
overview of the surface wipe samples and analyses. The quantitative exposure results from
Task 4 were used subsequently in the cancer risk assessment (Task 5). In addition, four
bulk samples of vermiculite-coated fiberglass strips used to wrap the fire apparatus exhaust
were collected and analyzed for asbestos. Asbestos was not detected in any samples.

Table 3. Summary of Air Samples and Analyses! (PBZ? and Area Samples)

Diesel
Acetal- Formal- Partic- | Welding
Location Cr(VI) | Benzene dehyde dehyde PCE | ulates? Fumes* Chemicals Not Detected’
Air Operations — 0/6
Maintenance/Repair - 1/8 0/6 —* - - - — (ethylbenzene, naphthalene,
PBZ . o
crystalline silica)
Air Operations - Area 02 02
o o o o (ethylbenzene, naphthalene)
Breathing Apparatus 0/2
Shop - Small Engine _ 2/2 2/2 2/2 _ _ _ hvl hthal
Repair Shop - PBZ (ethylbenzene, naphthalene,
styrene)
Eastern Fire Shop - 0/6 0/5
Maintenance/Repair - thyl NN
PBZ — 0/6 — — 6/6 1/6 — (ethyl- . (NN-
benzene, dimethyl-para-
naphthalene) toluidine)
Eastern Fire Shop- 1/2
Welding - PBZ (cobalt) 0/2
0/2 I — - - - 22 (arsenic, beryllium, cadmium,
lead
(nickel) ead)
Eastern Fire Shop - 0/2
Aren — 0/2 — — — | o —
(ethylbenzene, naphthalene)
Total Samples 10 18 2 2 6 8 4 57
Notes:
1. Ratio indicates number of detections over total number of samples analyzed.
2. Each PBZ sample represents an 8-hour time-weighted average.
3. Diesel particulates measured as elemental carbon
4. Only carcinogenic welding fume chemicals are presented.
5. Chemicals not detected in any samples.
6. “—”indicates samples were not analyzed for this chemical.

Abbreviations:

Cr(VI) — hexavalent chromium, PCE — tetrachloroethylene.
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Table 4. Summary of Surface Samples and Analyses'

Dioxins/
Location PAHs Arsenic Lead Cr(VD) PCBs Furans PCP

Air
Operations —
Firehawk and
Bell412
aircraft
samples

0/12 0/12 10/12 —2 — — _

Air _
Operations —
Firehawk and
Bell412
aircraft
engine
samples

— 6/6 2/2 2/2 —

Air
Operations —
Mastinox- —_
coated area
on Bell412

— 22 — — —

Breathing
Apparatus
Shop - Air
packs

3/6° 0/6 6/6 — 2/2 2/2 0/2

Breathing
Apparatus
Shop - Fire
hoses

0/6 0/6 6/6 — — — —

Eastern Fire

Shop - Fire 6/6 0/6 6/6 — 6/6 6/6 0/6
Apparatus

Total Samples 30 30 30 8 10 10 8

Notes:
1. Ratio indicates number of detections over total number of samples analyzed.
2. “—”indicates samples were not analyzed for this chemical.
3. PAHs were only detected on training air packs.

Abbreviations:
PAHs — polycyclic aromatic hydrocarbons (16 chemicals including naphthalene), Cr(VI) — hexavalent chromium, PCBs —
polychlorinated biphenyls (162 congeners or congener groups), Dioxins/Furans — chlorinated dioxins and furans (17
congeners,) and PCP — pentachlorophenol

The Task 4 report is attached as Appendix D.

6 Cancer Risk Assessment (Task 5)

The Task 5 report provides a quantitative health risk assessment of potential increased
cancer risk associated with exposure to carcinogens in the workplace. This risk assessment
was prepared based on regulatory guidance used in the State of California for the purpose
of assessing exposure and risk. Site-specific information gathered as part of Task 2,
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qualitative exposure assessment, was used to refine the exposure assumptions used in the
risk assessment calculations.

The cancer risk assessment is an estimate of the theoretical increased risk of developing
cancer as a result of exposure to chemicals present in the workplace. This approach
involves varying degrees of conservatism and ensures that cancer risk is not underesti-
mated, which makes it probable that the estimated risk will be overestimated. It is important
to consider that these risks are theoretical because they are not measured directly among
fire mechanics, which could only be done through use of an epidemiology study (as
discussed in Task 3).

Consistent with regulatory guidance, the risk assessment was performed in a series of four
steps:

Hazard Identification

During Task 4 quantitative exposure assessment, ToxStrategies conducted exposure
monitoring of workers in each similar SEG for airborne chemicals, via PBZ air samples,
as well as chemical analysis of surface residues via surface wipe samples. Samples were
not collected for the field-assigned fire equipment mechanic at a wildfire base camp or for
the helicopter maintenance inspector conducting painting/priming /sanding of aircraft parts
because those activities were not on-going when sampling was performed.

Acetaldehyde, benzene, cobalt, formaldehyde, hexavalent chromium, nickel, and
tetrachloroethylene were detected in at least one PBZ air sample. Hexavalent chromium,
lead, PAHs, PCBs, and dioxins/furans were detected in at least one surface wipe sample.
These chemicals were all considered to potentially increase the risk of cancer and were
quantitatively evaluated in the risk assessment.

Exposure Assessment

In Task 2 qualitative exposure assessment, ToxStrategies provided an exposure ranking for
each SEG exposed to carcinogens identified in the workplace in order to focus the Task 4
quantitative exposure assessment to those exposures (job tasks) that may pose the highest
risk. Three primary scenarios were evaluated quantitatively in the risk assessment.

e Helicopter mechanic performing intermediate and heavy maintenance on the
aircraft at Air Operations;

e Equipment maintenance worker performing repair and tune-up of power
equipment at the small engine repair shop (Breathing Apparatus Shop); and

e FEM performing maintenance and repair of the fire apparatus at the Eastern
Fire Shop.

Four additional SEGs, based on specific activities or contact with potentially contaminated
materials were also included:

e Mastinox contact by the helicopter mechanic at Air Operations;
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e Welding/grinding/cutting activities by the FEM at the Eastern Fire Shop;
e Repair and tune-up of the air packs at the Breathing Apparatus Shop; and

e Fire hose repair by the equipment maintenance worker at the fire hose repair
shop (Breathing Apparatus Shop).

Exposure assumptions from regulatory guidance or based on site-specific information
obtained during interviews during Task 2 were assigned to each SEG for the purpose of
evaluating inhalation, dermal contact, and incidental ingestion exposures. Concentrations
at the point of exposure were developed from the Task 4 data using averages when multiple
samples were collected and maximum values when a few samples were collected. If an
analyte was not detected in any samples at a location, it was not considered further in the
risk assessment.

The air concentrations in each of these locations were below Permissible Exposure Limits
(PELs), legal limits below which workers are allowed to be exposed; however, PELs are
not always established to be protective of an increased cancer risk.

Toxicity Assessment

Toxicity criteria quantifying the relationship between chemical exposure and theoretical
increased cancer risk were identified from regulatory references. Preference was given to
criteria developed by a California regulatory agency or health agency. Other chemical-
specific factors such as an adjustment to toxicity criteria based on ingestion exposures were
made to quantify risk from dermal exposure. Some chemicals did not have regulatory
toxicity criteria and were evaluated qualitatively.

Risk Characterization

Risk characterization is the integration of the exposure assessment and toxicity assessment
to provide a quantitative estimate of theoretical risk. For the purpose of this risk
assessment, excess cancer risks calculated to be less than 1 in 10,000 (recently adopted by
the NIOSH) were considered de minimus.

Exposure via dermal contact and incidental ingestion exposure were much lower than
inhalation exposure for all SEGs, and lower than the target criteria set by NIOSH.
Theoretical excess cancer risks ranged from 0.0009 in 10,000 for fire hose repair to 0.2 in
10,000 for contact with Mastinox.

Based on the risk assessment process described herein, theoretical risks for inhalation
exposure for the primary SEGs were as follows, with the primary chemical noted in the
parentheses:

e 201n 10,000 (0.2%) at Air Operations (hexavalent chromium)

e 301n 10,000 (0.3%) at the Breathing Apparatus Shop, specifically measured at
the small engine repair shop (benzene)

e 400 1in 10,000 (4%) at the Eastern Fire Shop (tetrachloroethylene).
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It is noteworthy that these risk estimates are based on current sampling data and may not
be reflective of past exposures; however the assessment assumes that exposure occurs for
a working lifetime of 45 years. As worker safety and health practices typically improve
with time, it is reasonable to assume that exposures in the past may have been higher and
different than those quantified herein.

In any risk assessment, estimates of potential carcinogenic risk are based on assumptions
regarding exposure and toxicity, which have numerous associated uncertainties. Where
possible, conservative assumptions were used to address uncertainty such that risks
associated with the chemical exposures evaluated in this study are expected to be
overestimated.

It is also noteworthy that while the theoretical increased cancer risks calculated for
inhalation exposures exceed the current NIOSH benchmark of 1 in 10,000, these risks are
far lower than that measured among firefighters. Increased cancer risks among firefighters
have been documented in epidemiological studies. The IARC Working Group’s analysis
of firefighters found that the risk of testicular cancer was increased by ~50%, the risk of
prostate cancer by ~30% and the risk of non-Hodgkin’s lymphoma by ~20%?2. As discussed
in Task 1, similar studies of fire mechanics have not been performed, but the feasibility of
such was assessed in Task 3 of this project.

To reduce theoretical cancer risk for the exposures identified above, a variety of control
measures consistent with the NIOSH hierarchy of controls (eliminate, substitution,
engineering controls, administrative controls, and use of PPE) could be considered.
Examples include:

e Eliminate tetrachloroethylene-containing products, replacing them with prod-
ucts that do not contain carcinogens.

e Increase ventilation in the small engine repair shop to reduce benzene air con-
centrations.

e Identify work practices at Air Operations that increase the potential for airborne
hexavalent chromium releases, and modify practices/procedures to reduce the
release.

The Task 5 report is attached as Appendix E.

7 Technical Assistance to the DIR (Task 6)

Task 6 may include analyzing public comments, explaining the rationale for specific policy
recommendations, and disseminating the study findings to the Governor, Legislature,

IARC (International Agency for Research on Cancer). 2010. IARC Monographs on the evaluation of
carcinogenic risks to humans, Volume 98, Painting, firefighting, and shiftwork. Occupational Cancer
Research Centre, https://www.occupationalcancer.ca/2010/iarc-monographs-volume-98-painting-
firefighting-and-shiftwork/.
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Occupational Safety and Health Standards Board, Los Angeles County Board of Supervi-
sors, and stakeholders in the workers’ compensation system.
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1 Background and Rationale

The International Agency for Research on Cancer (IARC) and recent epidemiologic studies
have suggested that firefighters may be at increased risk for certain cancers due to their
occupational exposures to carcinogens found in fire gases and smoke (e.g., benzene,
polycyclic aromatic hydrocarbons [PAHs], cadmium, crystalline silica [IARC, 2010]) as
well as exposures to other agents (e.g., diesel exhaust [TARC, 2010]) (e.g., IARC, 2010;
Tsai et al., 2015; LeMasters et al., 2006). Since January 1, 2012, firefighters have been
included in the California Cancer Presumption for worker compensation purposes
(California Labor Code §3212.1). With these benefits, a firefighter who develops cancer
can be awarded compensation for medical treatment and disability benefits, if the
individual demonstrates that he or she was exposed to a carcinogen during the course of
their employment. In comparison, mechanics who repair and clean firefighting vehicles
and equipment are not covered by this worker compensation program. Repairing and
cleaning firefighting vehicles and equipment (trucks, helicopters, axes, hoses, etc.) at a fire
station or offsite at a fire event may expose the mechanics to fire-related carcinogens,
similar to those of the firefighters.! However, chemical data for fire mechanics are not
readily available, and their occupational exposures are not well characterized, limiting the
evaluation of their potential cancer risks.

As aresult, California Assembly Bill (AB) 1400 was created to define the fire mechanic’s
risk of exposures to carcinogens in the course of employment. Specifically, AB 1400,
Section 77.7, was added to the Labor Code on October 11, 2019, and requires the Com-
mission on Health and Safety and Workers” Compensation (CHSWC), in partnership with
the County of Los Angeles and relevant labor organizations, to submit a study to the
Legislature, the Occupational Safety and Health Standards Board, and the Los Angeles
County Board of Supervisors “on the risk of exposure to carcinogenic materials and inci-
dence? of occupational cancer in mechanics who repair and clean firefighting vehicles.”
The study components include:

e Site visits at representative facilities in Los Angeles County, California

e Interviews and surveys with current and former fire mechanics

California Legislative Information. 2019. AB-1400 Employment safety: Firefighting equipment:
Mechanics (2019-2020). Bill Analysis. Senate Committee on Labor, Public Employment and
Retirement. Hearing Date: July 10, 2019.

As discussed in Section 6, insufficient information currently exists to assess the incidence rate of cancer
among firefighting mechanics. For this project, we will evaluate the available information and assess
the feasibility of generating the data that could potentially be used in a future epidemiologic study.

California Legislative Information, 2019. AB-1400 Employment safety: Firefighting equipment:
Mechanics (2019-2020). Assembly Bill No. 1400, Chapter 717, An act to add and repeal Section 77.7
of the Labor Code, relating to employee safety. October 11.
https://leginfo.legislature.ca.gov/faces/bill TextClient.xhtml?bill_id=201920200AB1400.




e Occupational exposure measurements of carcinogens found in the workplace,
to evaluate potential exposure to carcinogenic materials

e (Quantitative health risk assessment of potential increased cancer risk associated
with exposure to carcinogens in the workplace.

ToxStrategies was contracted by the California Department of Industrial Relations (DIR),
CHSWC, to conduct the study as outlined in AB 1400. ToxStrategies’ approach to address
these study components includes six tasks (provided in our proposal submitted to the DIR
[ToxStrategies, Inc., 2020]):

e Task 1: Structured Literature Review— provided herein

e Task 2: Qualitative Exposure Assessment — site visits at representative facil-

ities
e Task 3: Epidemiologic assessment — feasibility study of cohort enumeration

e Task 4: Quantitative Exposure Assessment — measurement of current occu-
pational exposures to carcinogens

e Task 5: Cancer risk assessment — calculation of theoretical excess cancer risks
from occupational exposure to carcinogens

e Task 6: Technical assistance to the DIR.
The purpose of Task 1, Structured Literature Review, is to identify and review relevant
published literature to understand the state of the science with respect to exposure to

chemical carcinogens associated with repairing and cleaning firefighting vehicles and
equipment, as well as studies of cancer risk among fire mechanics.

The objectives, methods, results, and conclusions of Task 1, Structured Literature Review,
are provided below. The remaining study tasks are described in Section 6.

2 Objectives

The objectives of this structured literature review were as follows:

1. Identify carcinogenic chemicals of potential concern (COPCs) for mechanics
who repair and clean firefighting vehicles and equipment

2. ldentify epidemiologic studies evaluating the risk of cancer among mechanics
who repair and clean firefighting vehicles and equipment.

The structured literature review results will be used to guide the activities of the latter tasks.



3 Methods

Standard guidelines to conduct structured literature reviews, the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, were followed in the
conduct of this review (Moher et al., 2009). A protocol was developed a priori before the
review was conducted to ensure clear documentation of methods and for transparency and
reproducibility of our work (Attachment 1).

3.1 Study Eligibility

The inclusion and exclusion criteria used to assess study eligibility are presented in Tables
1 and 2 for Objectives 1 and 2, respectively. English-language articles published as either
peer-reviewed journal articles or conference abstracts through the date of the search
(August 15, 2020), with no lower date limit, were included in the review.

Table 1.  Study eligibility criteria for Objective 1: Identify carcinogenic chemicals
of potential concern for mechanics who repair and clean firefighting
vehicles and equipment.

Inclusion Criteria Exclusion Criteria

Population Mechanics who repair and clean No exclusions
firefighting vehicles

Exposure Occupational exposures to potential Non-occupational exposures to
chemical carcinogens chemical carcinogens; occupational

exposure to non-carcinogens

Comparator General population, non-exposed worker | No exclusions
populations (e.g., office workers within
firefighting discipline), workers with
lower exposures

Outcome Any exposure measure or medical No exclusions
outcome

Study Design Industrial hygiene studies, exposure Opinion pieces, reviews
studies




Table 2.  Study eligibility criteria for Objective 2: Identify epidemiologic studies
evaluating the risk of cancer among mechanics who repair and clean
firefighting vehicles and equipment

Inclusion Criteria Exclusion Criteria
Population Mechanics who repair and clean No exclusions

firefighting vehicles
Exposure Occupational exposures to potential Non-occupational exposures to

chemical carcinogens chemical carcinogens
Comparator General population, non-exposed worker | No control group

populations (e.g., office workers within
firefighting discipline), workers with
lower exposures

Outcome Cancer (any) Non-cancer outcomes

Study Design Cohort, case-control, case studies or case | Opinion pieces, reviews
series

The bibliographies of relevant reviews and publications were hand-searched for additional
citations of interest.

3.2 Initial Literature Search

We conducted a primary literature search on June 30, 2020, in the PubMed and Embase
databases to 1) identify studies on occupational exposures of mechanics who repair and
clean firefighting vehicles and equipment to carcinogenic chemicals of potential concern
(COPCs) and 2) identify epidemiologic studies evaluating the risk of cancer among
mechanics who repair and clean firefighting vehicles and equipment, using the search
syntax presented in Table 3.

Table 3. Initial search syntax used for PubMed and Embase

Database Search Syntax

PubMed ("fire station" or "fire department” or "fire fighter*" or firefighter*) AND ("truck bay" or
garage or maintenance or mechanic or helicopter or vehicle or "fire truck” OR
“occupational exposure”’) AND (exposure OR cancer[MeSH Terms] OR cancer OR
carcinogen[MeSH Terms] or carcinogen®)

Embase ('fire station' OR 'fire department' OR 'fire fighter*' OR firefighter*) AND ('truck bay' OR
'garage'/exp OR garage OR 'maintenance'/exp OR maintenance OR 'mechanic'/exp OR
mechanic OR 'vehicle'/exp OR helicopter OR vehicle OR 'fire truck’ OR 'occupational
exposure'/exp OR 'occupational exposure') AND (‘exposure'/exp OR exposure OR
‘cancer'/exp OR cancer OR carcinogen*)




33 Initial Search Study Selection

Study selection was documented through DistillerSR, a specialized software program
designed for tracking and managing literature reviews, resulting in a fully auditable and
transparent review process. A PRISMA flow diagram is included in the results section,
detailing the flow of study inclusion and exclusion at each study level.

The review of studies began at the level of title and abstract. Two reviewers screened the
titles and abstracts of all de-duplicated studies resulting from the literature searches to
determine their relevance for this review using the eligibility criteria (Tables 1 and 2).

Articles designated as relevant from the title and abstract review proceeded to full-text
review, where two reviewers independently evaluated the full text of each article for
relevance using the eligibility criteria (100% quality control [QC]). All disputes regarding
study inclusion were resolved by consensus adjudication. The results were recorded,
maintained, and assessed using DistillerSR.

34 Initial Search Data Abstraction

Data were abstracted in DistillerSR for all studies deemed relevant to the review by both
reviewers in the full-text review stage.

Data abstraction elements were as follows:

¢ General information, including title, authors, and year of publication
e Study characteristics:
= By person (demographics, job, confounders)
= By place (geography, workplace/facility)
= By time (calendar years of conducted study and follow-up)
e Outcomes
— Objective 1: Occupational exposures (chemical, exposure levels)

— Objective 2: Cancer-related outcomes (numbers, incidence rate,
mortality rate, odds ratios, risk ratios, hazard ratios, standardized
incidence ratios, standardized mortality ratios).

35 Supplemental Literature Search for Cancer Outcomes

To ensure that relevant occupational studies were not missed using the original search
strings (Table 3), supplemental targeted literature searching was conducted. If the cancer
outcomes were not statistically significantly associated with fire mechanics, they may not
be captured in the abstract or keywords of the indexed publications and thus would not
have been picked up by the original searches. Given the specificity of the fire mechanics
occupation and previously established lack of research for these workers, we conducted
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additional searches to identify relevant literature that may not have been picked up by our
original searches.

First, we reviewed the International Agency for Research on Cancer (IARC) monographs
(2010) to identify cancers potentially associated with firefighting as an occupation. IARC
is the World Health Organization agency that conducts and coordinates research into
cancer. [ARC working groups regularly review the carcinogenicity of chemicals and
occupations using the available scientific literature and release monographs rating the
carcinogenicity of the exposure based on the panel’s scientific judgment. IARC published
a monograph reviewing the carcinogenicity of firefighting in 2010 which included a list of
cancers potentially associated with firefighting as an occupation (Non-Hodgkin’s
lymphoma, prostate cancer, and testicular cancer). Using this list of cancers, we expanded
our PubMed and Embase search to identify epidemiologic studies of associations between
these particular cancers and occupational groups to identify potentially missed research on
cancer risk among fire mechanics (Table 4, cancer cohorts search).

Second, because there is no published IARC monograph for mechanics (automotive or
other), and to provide additional context for potential cancers in the fire mechanic
population, we conducted a targeted search in PubMed and Embase for epidemiologic
studies of automotive mechanics and cancer (Table 4, mechanics and cancer search).

Finally, because Nordic registry-based cohort studies are known to provide robust analyses
of cancer by occupation and are known to have high validity and statistical power due to
large population size and complete follow-up, published literature from these cohorts was
searched for fire mechanics or related occupations. Specifically, we reviewed data from
Nordic cohort studies for elevated cancer risk among general mechanics, automotive
mechanics, and fire mechanics (Table 4, Nordic cohorts search).

Table 4. Supplemental search syntax for PubMed

Date Last Number of

Query Search Syntax Searched Abstracts
Cancer (Iymphoma OR prostate OR testicular) August 15, 668 (PubMed)
cohorts AND cancer AND "occupational 2020 1,193 (Embase)

exposure” AND (cohort or “case-control”)
Mechanics | /(automotive OR automobile OR truck OR | August 14, 157 (PubMed)
and cancer | motor vehicle OR bus OR helicopter OR 2020 44 (Embase)

garage) AND (maintenance OR repair OR

mechanic) AND (occupation OR exposure)

AND cancer]
Nordic (Nordic OR Scandinavian) AND cohort August 14, 75 (PubMed)
cohorts AND occupation AND cancer 2020 67 (Embase)




3.6 Supplemental Study Data Abstraction

Studies identified during our supplemental searches (as described in Section 3.5) were
reviewed for relevance at the title and abstract level; relevant full-text studies were
searched for data for fire mechanics. Due to the volume of studies found in the cancer
cohorts search (over 1,500), we used the Sciome Workbench for Interactive computer-
Facilitated Text-mining (SWIFT-Review) interactive text-mining tool to further narrow
these results by scanning titles, abstracts, keywords, MeSH annotations, and SWIFT-
generated tags for the following syntax: “occupational AND cohort AND cancer AND
occupations,” “fire AND (maintenance OR cleaning OR mechanic),” and “mechanic AND
cohort.”

Relevant studies from the supplemental search were summarized and cited within the
report but were not included in the data abstraction table, because while they provided
contextual information that will help inform future work, they did not provide data that is
specific to fire mechanics.

4 Results

The initial database search yielded 341 publications, and hand-searching of reviews and
studies included for abstraction yielded another four. After de-duplication and screening of
titles and abstracts, 20 papers were deemed relevant for full-text review. Upon full-text
review, nine studies were found to be relevant for abstraction of exposure data, as shown
in the PRISMA flow diagram (Figure 1).

This review was limited to peer-reviewed journal articles and conference abstracts pub-
lished in English. Information published in the grey literature was excluded. The results of
this review are generalizable only to the geographic areas and populations included in the
studies.
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4.1 Objective 1: Chemicals of Potential Concern (COPCs) for Fire
Mechanics

The literature was extremely limited regarding exposures of mechanics who repair and
clean firefighting vehicles and equipment (e.g., trucks, axes, hoses, etc.). No exposure stud-
ies explicitly mentioned fire mechanics, fire mechanic cleaners, or fire vehicle
maintenance. However, we were able to identify nine industrial hygiene studies that
presented data for exposures relating to fire stations and firefighting vehicles and/or gear,
which likely overlap with exposures that fire mechanics encounter (Chung et al., 2020;
Echt et al., 1995; Fent et al., 2015; Froines et al., 1987; Materna et al., 1992; Park et al.,
2015; Shen et al., 2015; Shen et al., 2012; Sparer et al., 2017). The industrial hygiene
studies are summarized in Table 5, including exposure findings related only to COPCs that
are carcinogenic*; full study details for the nine included papers are included as Attachment
2 (Data Abstraction File). Whether a COPC was classified as a carcinogen was determined
using Cal/OSHA’s Hazard Communication Standard, which compiles listings from the
following sources:®

e National Toxicology Program (NTP), “Report on Carcinogens” (NTP, 2016)

e International Agency for Research on Cancer (IARC) “Monographs on the
Evaluation of Carcinogenic Risks to Humans” (IARC, 2020)

e Substances subject to regulation under the Occupational Carcinogen Control
Act or that are regulated in Title 8, Article 110, Regulated Carcinogens (§5209,
Carcinogens)

e Substances that meet the definition of “select carcinogen” in Title 8, Section
5191

e Where OSHA has included cancer as a health hazard to be considered by
classifiers for a chemical covered by 29 CFR part 1910, Subpart Z.

4 A carcinogen is defined as “a substance or mixture of substances which induce cancer or increase its

incidence” (Appendix A to §1910.1200 — Health Hazard Criteria).
5 Title 8 CCR §5194, Hazard Communication



Table 5. Summary of industrial hygiene (IH) studies of potential exposures in the
fire mechanics occupation
Study Study Period Population Carcinogen Exposures

Firefighters’ Occupational Exposure Study (FOX) publications:

Shen et al., 2015

20102011

Fire stations (IH
sampling; N=20) in
California

Polycyclic aromatic hydrocarbons
(PAHSs); polychlorinated biphenyls
(PCBs)

Park et al., 2015

20102011

Firefighters in
southern California
(biomonitoring;
N=101)

PCBs; organochlorine pesticides (OCPs)

Shen et al., 2012

20102011

Fire stations (IH
sampling; N=20) in
California

PAHs; PCBs

Other publications:

Chung et al.,
2020

July 2016 and
February 2017

Fire stations (IH
sampling; N=12) in
Ontario, Canada

diesel engine exhaust

Sparer et al.,
2017

Spring 2016

Fire stations (IH
sampling; N=4) in
Boston and Arlington,
Massachusetts

PAHs; diesel exhaust

Fent et al., 2015

Not reported

Firefighters’ personal
protective equipment
(PPE) (IH sampling)
in Chicago, Illinois

benzene; 1,4-dichlorobenzene;
ethylbenzene; styrene

Echt et al., 1995

June 1992

Fire stations (IH
sampling; N=3),
locations not reported

diesel exhaust

Materna et al.,
1992

1987-1989

Wildland firefighters
(IH sampling during
active firefighting) in
Northern California

crystalline silica; acetaldehyde;
formaldehyde; PAHs; benzene

Froines et al.,
1987

Not reported

Fire stations (IH
sampling; N=10) in
New York, Boston,
and Los Angeles

diesel emissions
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Five studies were conducted in California:

The FOX study (Shen et al., 2015, 2012) collected surface dust samples from fire stations
in California between 2010 and 2011, and the authors reported the level of PAHs in fire
stations as being higher than those found in California homes, and the level of PCBs as
similar to California homes. In addition to surface dust samples, the FOX study also
measured levels of PCBs and OCPs in firefighter serum; the study authors reported that

Three studies used data collected from the Firefighter Occupational Exposures
(FOX) study (Park et al., 2015; Shen et al., 2015; Shen et al., 2012) which meas-
ured polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls
(PCBs), and organochlorine pesticides (OCPs)

One study conducted industrial hygiene sampling (crystalline silica, acetalde-
hyde, formaldehyde, PAHs, and benzene) among firefighters working at
northern California wildland fires between 1987 and 1989 (Materna et al., 1992)

One study measured total particulates as diesel emissions at three fire stations,
one of which was in southern California (Los Angeles; discussed below)
(Froines et al., 1987).

firefighting is not a significant source of exposure to PCBs and OCPs (Park et al., 2015).

The firefighter industrial hygiene samples collected during wildland firefighting
demonstrated potential for low-level exposures to carcinogens such as crystalline silica,

acetaldehyde, formaldehyde, PAHs, and benzene (Materna et al., 1992).

Four studies investigated diesel emissions in fire stations:

Froines et al. reported that fire vehicles were the major contributor of total
particulates from diesel emissions after measuring exposures in ten fire stations
in New York, Boston, and Los Angeles (1987). Further, firefighter exposure to
total particulates increased with the number of runs conducted during an 8-hour
period.

Echt et al. found that the highest levels of elemental carbon (as a proxy for
diesel exhaust) were measured in the fire station vehicle bays (maximum area
sample measured up to 683 pg/m? of elemental carbon), which can travel to
other areas of the fire station, such as the living quarters (1995).

Sparer et al. found levels of particulate matter (PMo s; proxy for diesel exhaust)
and PAHs in fire station truck bays to be higher than the outside measurements,
although the authors acknowledged that tobacco smoke was a confounding
factor on some days (2017).

Chung et al. reported that the majority of respirable elemental carbon con-
centrations (proxy for diesel engine exhaust) came from the vehicle bays; higher
concentrations were observed in the summer, potentially due to higher activity
levels (2020).
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Finally, Fent et al. (2015) measured off-gassing from firefighters’ personal protective
equipment (PPE) after being exposed to a controlled burn. The study results showed that
the air concentrations of benzene, 1,4-dichlorobenzene, ethylbenzene, and styrene meas-
ured from the used PPE were higher than the measured background levels. Interestingly,
brand new PPE had a higher measured off-gassing air concentration of 1,4-dichloroben-
zene than that of the used PPE that had been exposed to a controlled burn.

The identified carcinogens in the exposure studies above are described in more detail below
(Table 6). Each of the carcinogens is presented, along with the target cancer endpoint, and
the carcinogen-identifying authoritative body (IARC, 2020; NTP, 2016; 29 CFR part 1910,
Subpart Z [OSHA]). The evidence for chemical classification is based on a variety of
animal and/or human studies and is not specific to observations among fire mechanics.

Table 6.
literature review

Carcinogenic chemicals of potential concern (COPCs) identified in the

Carcinogen Identified in
Exposure Studies

Target Cancer Endpoints
(IARC, 2020; NTP, 2016)

Identifying Authoritative
Body

Polycyclic aromatic hydrocarbons

(PAHs):

Benzo[a]anthracene

Benign or malignant lung tumors
(adenoma or adenocarcinoma); liver
cancer (hepatocelluar carcinoma);
tumors at the site of administration

NTP-R, IARC-2B

Benzo[a]pyrene

Lung tumors; forestomach and
esophageal tumors, intestinal
tumors, and mammary-gland tumors

NTP-R, TARC-1

Benzo[b]fluoranthene

Skin tumors; lung cancer
(carcinoma)

NTP-R, IARC-2B

Benzo[k]fluoranthene

Lung cancer (squamous-cell
carcinoma)

NTP-R, IARC-2B

Chrysene

Liver tumors

IARC-2B

Dibenzo[a,h]anthracene

Cancer of the lung (adenomatosis or
alveologenic carcinoma) and
mammary gland (carcinoma), benign
or malignant tumors of the
forestomach (squamous-cell
papilloma or carcinoma), and tumors
of the blood vessels
(hemangioendothelioma)

NTP-R, IARC-2A

Indeno[1,2,3-c,d]pyrene

Benign and malignant skin tumors
(papilloma and carcinoma); lung
cancer (carcinoma)

NTP-R, IARC-2B
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Carcinogen Identified in
Exposure Studies

Target Cancer Endpoints
(IARC, 2020; NTP, 2016)

Identifying Authoritative
Body

Polychlorinated biphenyls (PCBs):

PCB-28; PCB-52; PCB-66; PCB- Hepatocellular adenoma or NTP-R, IARC-1

74; PCB-99; PCB-101; PCB-138; carcinoma

PCB-153; PCB-170; PCB-180;

PCB-183; PCB-187; PCB-194;

PCB-203

PCB-105; PCB-118; PCB-156 Malignant melanoma, non- IARC-1
Hodgkin’s lymphoma, breast cancer

Diesel exhaust:

Diesel exhaust (measured as Cancer of the lung; cancer of the NTP-R, IARC-1

particulate matter or elemental
carbon)

urinary bladder

Benzene:

Benzene

Myeloid leukemia/ acute
nonlymphocytic leukemia

NTP-K, TARC-1, OSHA
1910.1028

Organochlorine pesticides (OCPs):

4,4-DDT
(dichlorodiphenyltrichloroethane)

Cancers of the liver and testis, and
non-Hodgkin’s lymphoma

NTP-R, IARC-2A

Lindane, Hexachlorocyclohexane
(Technical Grade), and Other
Hexachlorocyclohexane Isomers
(e.g. B-BHC)

Non-Hodgkin’s lymphoma

NTP-R, IARC-1

Hexachlorobenzene

Liver-cell tumors, renal tubular
tumors; parathyroid adenomas,
adrenal phaeochromocytomas, liver
hemangioendotheliomas, thyroid
follicular-cell adenomas

NTP-R, IARC-2B

Chlordane: trans-nonachlor and
oxychlordane

Hepatocellular carcinomas

IARC-2B

Crystalline silica:

Crystalline silica

Lung cancer

NTP-K, TARC-1, OSHA
1910.1053

Aldehydes:
Acetaldehyde Adenocarcinomas and squamous- NTP-R, IARC-2B
cell carcinomas of the nasal mucosa;
laryngeal carcinomas;
hemolymphoreticular cancer; islet-
cell adenoma; osteosarcoma
Formaldehyde Cancer of the nasopharynx and NTP-K, IARC-1, OSHA

leukemia; sinonasal cancer;
lymphohematopoietic cancer

1910.1048
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Carcinogen Identified in Target Cancer Endpoints Identifying Authoritative
Exposure Studies (TARC, 2020; NTP, 2016) Body

Volatile organic compounds (VOCS):

1,4-Dichlorobenzene Liver tumors NTP-R, IARC-2B
Ethylbenzene Lung adenomas, liver adenomas, IARC-2B
renal tubule adenomas and
carcinomas
Styrene Lymphohaematopoietic NTP-R, IARC-2A
malignancies

Abbreviations: NTP = National Toxicology Program; NTP-K = known to be human carcinogens; NTP-R =
reasonably anticipated to be human carcinogens; IARC = International Agency for Research on Cancer; IARC-1
= carcinogenic to humans; IARC-2A = probably carcinogenic to humans; IARC-2B = possibly carcinogenic to
humans; OSHA = Occupational Safety and Health Administration

4.2 Objective 2: Epidemiologic Studies of Cancer Among Fire Mechanics

4.2.1 Initial Literature Search

The initial literature search did not identify any studies reporting on cancer risk, or rates of
prevalent or incident cancers among fire mechanics. It is possible that the lack of findings
is due to publication bias (i.e., groups without elevated or statistically significant results
are less likely to be reported); thus to further ensure that relevant data were not missed, we
conducted supplemental searches for related occupations (firefighters and auto mechanics)
and compiled information from other sources for firefighters to further search for
information specific to fire mechanics.

4.2.2  Supplemental Literature Search for Cancer Qutcomes

The supplemental search for specific cancer types and occupational cohorts yielded over
1,500 references in PubMed and Embase (cancer cohorts query, Table 4); however, text
mining in SWIFT-Review, as described in section 3.6, for related studies did not indicate
that any studies included data for fire mechanics. While we acknowledge that there is still
a small chance that this population has been mentioned in passing in a study with another
focus, which would not be indexed in any searchable capacity, our supplemental searching
and review of studies of related populations did not reveal any findings to support that
relevant data had been missed with our original search strategy. In short, no studies
quantifying cancer risk specifically among fire mechanics were identified even through the
supplemental search strategy.

After conducting a meta-analysis of 42 studies of cancer in firefighters (19 cohorts, 11
case-control studies, and 14 “other” studies), the IARC Working Group reported that only
testicular cancer, prostate cancer, and non-Hodgkin’s lymphoma showed significant
summary risk estimates (2010). The Working Group identified indirect measurements of
exposure (e.g., duration of employment) as a limitation of existing studies (IARC, 2010).
Based on their review, the overall evaluation of occupational exposure as a firefighter was
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possibly carcinogenic to humans (2B), based on limited evidence in humans and inadequate
evidence in experimental animals (IARC, 2010).

A systematic review of the literature of cancer risks associated with occupations in
firefighting and motor vehicle maintenance and repair is necessary to thoroughly
characterize the risk of cancer in these populations. Our preliminary review of the
secondary literature for epidemiologic studies of automotive mechanics and cancer
suggests occupational exposure may be associated with an increased risk for bladder
cancer, and is likely not associated with lung cancer or leukemia (Muscat et al., 1995;
Reulen et al., 2008).

Finally, our review of the Nordic cohort studies for general mechanics, automotive
mechanics, and fire mechanics, showed statistically significant associations between
mechanics® and several specific cancer types (e.g., bladder, cervix, colon, esophageal, etc.;
Pukkala et al., 2009). However, it is worth noting that the definition of mechanics used in
these studies was not specific to automotive mechanics and may include other occupations,
and therefore the Pukkala et al. cancer types were not included in Table 7 (2009). Prior to
that report, smaller Nordic studies of cohorts of automotive mechanics and bus garage
workers showed elevated risks of non-Hodgkin’s lymphoma, pancreatic cancer, urinary
cancer outside the bladder (ureter and urethra), pleural mesothelioma, and lung cancer
(Dryver et al., 2004; Hansen, 1989; Gustavsson et al., 1990). However, no results were
found for fire mechanics in these studies, and the exposures and risks of all mechanics
combined may not be generalizable to fire mechanics or automotive mechanics.

The various cancer sites and types reported in the primary literature for automotive
mechanics and in the Nordic cohort studies specific to automotive mechanics are presented
in Table 7. The cancer types associated with firefighters (as identified by the meta-analysis
presented in IARC, 2010) are provided for additional context as to potential cancers that
may have overlap with fire mechanics.

“Mechanics” was defined as “workers who make products of metal, and assemble and repair machines
and motors” (Pukkala, et al., 2009).
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Table 7. Reported cancer types potentially associated with occupation in
firefighting and automotive maintenance and repair

Secondary

Literature, Nordic Cohorts,
Cancer Site or Type Auto Mechanics Auto Mechanics TIARC, Firefighters
Bladder X
Lung X
Mesothelioma X
Non-Hodgkin’s Lymphoma X X
Pancreas X
Prostate X
Testicular X
Ureter and Urethra X

5 Discussion and Conclusions

This structured literature review illuminated the paucity of literature available for the
characterization of potential carcinogenic exposures and cancer risks of fire mechanics.
Occupation as a fire mechanic and risk of cancer has not been evaluated in the current
scientific literature.

For the first objective of identifying studies reporting carcinogenic exposures experienced
by fire mechanics, no occupational chemical exposure studies explicitly focused on fire
mechanics, fire mechanic cleaners, or firefighting vehicle maintenance workers. However,
nine industrial hygiene studies presented data for fire stations and firefighting vehicles
and/or gear, which likely overlap with the occupational exposures of fire mechanics who
repair and clean firefighting vehicles. The chemical carcinogens evaluated in these studies
included benzene, diesel exhaust, PAHs, PCBs, OCPs, acetaldehyde, formaldehyde,
crystalline silica, 1,4-dichlorobenzene, ethylbenzene, and styrene.

For the second objective of identifying studies of cancer risks or rates among fire
mechanics, no epidemiologic studies were identified. A supplemental search was
conducted to identify risk of cancer in the related occupations of firefighting and
automotive maintenance and repair. Though a more thorough systematic review is
necessary to fully characterize the risks in these occupations, our preliminary review of
IARC monographs and the supplemental literature demonstrated that a number of cancers
have been reported as increased in both firefighters and general or automotive mechanics.
While the studies of firefighters and automotive mechanics provide additional insight into
the risks associated with these related occupations, the results of these studies may not be
generalizable to the experience of fire mechanics.
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The findings from this literature are informative with respect to potential chemical expo-
sures to be evaluated in the qualitative and quantitative exposure assessments that
ToxStrategies will conduct (i.e., Tasks 2 and 4).

6 Next Steps

During the initial site visits, ToxStrategies will conduct a qualitative exposure assessment
(Task 2) to determine similar exposure groups (SEGs) among the workers and prioritize/
define the scope of the quantitative exposure assessment based on a risk ranking that
incorporates the relative magnitude of the exposure potential (AIHA, 2015). A walk-
around survey of the selected fire stations will be conducted, and observations will be made
of the potential sources of exposures to chemical carcinogens at each location, as well as
the manner in which those exposure may occur to characterize the exposures to fire
mechanics who repair and clean firefighting vehicles.

Based on the findings from the literature and facilities records review (Tasks 1 and 2),
employee records will be evaluated for completeness and suitability for a future cancer
epidemiologic study (Task 3). As identified in the proposed scope of work submitted by
ToxStrategies, due to the study timeline and scope, it is not feasible to calculate cancer
incidence in this study population of fire mechanics. Interviews with current and former
fire mechanics will provide observational information of cancer cases, but this information
is not sufficient to demonstrate associations with chemical exposure, nor a causal
relationship with the jobs of fire mechanic or firefighting vehicle cleaner.

The scope of the quantitative assessment (Task 4) will be determined from the results of
the qualitative assessment, but we anticipate that exposure monitoring of workers for air-
borne chemicals, as well as chemical analysis of surface residues, will be included. SEGs
will be assigned, and a representative number from each group will be selected for personal
breathing-zone (PBZ) air sampling and surface/dermal wipe sampling of equipment.

Task 5 will include calculating the theoretical excess cancer risk from exposure to
carcinogenic materials for each SEG determined from Tasks 2 and 4 and toxicity criteria
relevant for California risk assessments. The risk assessment will result in an estimate of
the probability of developing cancer as a result of exposure, expressed in terms of the
numbers of people out of one million. Varying degrees of conservatism will be added to
this approach to ensure that cancer risk is not underestimated, which makes it probable that
potential risk will be overestimated.

Task 6 may include analyzing public comments, explaining the rationale for specific policy
recommendations, and disseminating the study findings to the Governor, Legislature,
Occupational Safety and Health Standards Board, Los Angeles County Board of Supervi-
sors, and stakeholders in the workers’ compensation system.
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1 Background and Rationale

Cancer risks from occupational exposures associated with firefighting have been assessed
and described in the literature (IARC, 2010), and firefighters are included in the California
Cancer Presumption for worker compensation purposes (Labor Code §3212.1). In compar-
ison, for firefighting equipment mechanics and cleaners, there is limited information on
potential occupational exposures and cancers observed.

The purpose of Task 1 is to identify and review relevant published literature to understand
the state of the science with respect to exposure to chemical carcinogens associated with
repairing and cleaning firefighting vehicles and equipment, as well as studies of cancer risk
among fire mechanics.

2 Objectives

The objectives of this literature review are as follows:

1. Identify carcinogenic chemicals of potential concern (COPCs) for mechanics
who repair and clean firefighting vehicles and equipment

2. ldentify epidemiologic studies evaluating the risk of cancer among mechanics
who repair and clean firefighting vehicles and equipment.

The structured literature review results will be used to guide the activities of the latter tasks.

3 Methods for Data Collection

Standard guidelines to conduct structured literature reviews, the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, will be followed in the
conduct of this review (Moher et al., 2009). These guidelines are widely accepted as the
standard for conducting and reporting systematic literature reviews (SLRs). More than 170
journals in the health sciences endorse and require PRISMA for the reporting of SLRs and
meta-analyses.

3.1  Study Eligibility

Articles published through the date of the search with no lower date limit will be included
in the review. Studies published in English as either peer-reviewed journal articles or con-
ference abstracts will be eligible.

The following additional inclusion criteria will be employed to determine study eligibility
for Objective 1:
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e Population: Mechanics who repair and clean firefighting vehicles
e Exposure: Occupational exposures to potential chemical carcinogens

e Comparator: General population, non-exposed worker populations (e.g., office
workers within firefighting discipline), workers with lower exposures

e Outcome: Any exposure measure or medical outcome

e Study Design: Industrial hygiene studies, exposure studies
The exclusion criteria to determine study eligibility are as follows:

e Population: No exclusions

e Exposure: Non-occupational exposures to chemical carcinogens; occupational
exposure to non-carcinogens

e Comparator: No exclusions

e Outcome: No exclusions

e Study Design: Opinion pieces, reviews.
The following additional inclusion criteria will be employed to determine study eligibility
for Objective 2:

e Population: Mechanics who repair and clean firefighting vehicles

e Exposure: Occupational exposures to potential chemical carcinogens

e Comparator: General population, non-exposed worker populations (e.g., office
workers within firefighting discipline), workers with lower exposures

e Outcome: Cancer (any)

e Study Design: Cohort, case-control, case studies or case series
The exclusion criteria to determine study eligibility are as follows:

e Population: No exclusions

e Exposure: Non-occupational exposures to chemical carcinogens

e Comparator: No control group

e Outcome: Non-cancer outcomes

e Study Design: Opinion pieces, reviews.
The bibliographies of relevant reviews and publications will be hand-searched for addi-
tional citations of interest. If more than one article from the same study population was

published, data from the publication with the longest follow-up or most specifically rele-
vant population and/or outcomes will be extracted. For studies with overlapping data, those
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with the larger population size or specifically relevant population and/or outcomes will be
considered.

3.2 Literature Searches

Databases to be searched include PubMed and Embase. The search strategy will be adapted
to meet the search specifications of each included database. The search strategy includes
search terms, language specifications, and other suitable filters for each database searched,
and is designed such that outcomes of interest and possible stratification variables will be
captured in the scope of the literature review. These will be translated into indexed Medical
Subject Headings (MeSHs) and plain-language text-word terms using the National Library
of Medicine MeSH thesaurus. The selected terms will be compared to index terms of
related published studies to ensure that there are no gaps in the chosen search language.
Boolean operators will be used to combine the final list of search terms into a comprehen-
sive search strategy. As a final step, limit terms/filters will be added to the search strategy
(e.g., English language) to ensure that only the most relevant studies are included in the
final search yield. A draft search strategy is included as Section 3.3.

3.3  Search Strategy

Due to the extremely limited number of studies identified in a scoping search, the final
search strategy will employ a two-pronged approach:

Step 1. Conduct a primary literature search in PubMed and Embase to identify studies on
exposures in fire stations, as well as general firefighting exposures that have been linked
with cancer outcomes, in order to identify potential chemicals of concern for vehicle
mechanics, using the search syntax shown in Table A.
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Table A. Search Syntax for Step 1.

Database Search Syntax

("fire station" or "fire department" or "fire fighter*" or firefighter*®)
AND ("truck bay" or garage or maintenance or mechanic or
helicopter or vehicle or "fire truck” OR “occupational exposure”)
AND (exposure OR cancer[MeSH Terms] OR cancer OR
carcinogen[MeSH Terms] or carcinogen*®)

PubMed

Pilot search on 6/25 yielded 203 results.

('fire station' OR 'fire department' OR 'fire fighter*' OR firefighter*)
AND ('truck bay' OR 'garage'/exp OR garage OR 'maintenance'/exp
OR maintenance OR 'mechanic'/exp OR mechanic OR 'vehicle'/exp
OR helicopter OR vehicle OR 'fire truck’ OR 'occupational
exposure'/exp OR 'occupational exposure') AND ("exposure’/exp OR
exposure OR 'cancer'/exp OR cancer OR carcinogen™)

Embase

Pilot search on 6/25 yielded 148 results (138 potential duplicates from
Medline)

Step 2. Conduct a primary literature search in PubMed and Embase for epidemiological
studies of specific cancers identified in Step 1, evaluating all occupations, which may
include mechanics or other trades that could work on vehicles and/or in fire stations.

Typically, three types of epidemiologic studies are of interest for occupational cancer
reviews:

1. Cohorts of specific occupations that evaluate the incidence of all cancers
2. Case-control studies of specific cancers that evaluate all occupations

3. Large-scale studies that evaluate all occupations and all cancers.

Standard search strings (as we have specified in Step 1 above) will pull relevant studies in
the type 1 category. However, it is important to note that not all studies in the type 2
category would be identified from the search if the cancer outcome results for firefighting
mechanics are not significantly elevated and are reported only in the tables of the published
literature. Hence, for this project, we will include the additional strategy of identifying
specific cancers of interest and subsequently searching for studies that evaluate the risk of
these cancers by occupation (type 2 studies). Finally, we plan to evaluate the epidemiologic
literature from reports by IARC, NIOSH, and other agencies, as well as large-scale
occupational cohort studies from Nordic countries (type 3 studies). Search syntax for Step
2 are shown in Table B (pilot searching was not performed for these searches).
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Table B. Search Syntax for Step 2.

Query Search Syntax

Cancer cohorts (Iymphoma OR prostate OR testicular) AND cancer AND "occupational
exposure” AND (cohort or “case-control”)

Nordic cohorts (Nordic OR Scandinavian) AND cohort AND occupation AND cancer

3.4  Study Selection

Study selection will be documented through DistillerSR, a specialized software program
designed for tracking and managing literature reviews, resulting in a fully auditable and
transparent review process. A PRISMA flow diagram will be included in the study report
detailing the flow of study inclusion and exclusion at each study level, including reasons
for exclusion at the level of full-text review.

Review of studies will begin at the level of title and abstract. Reviewers will screen the
titles and abstracts of the studies produced by the literature searches (after de-duplication)
to determine their relevance for this review. Studies will be screened against the inclusion
and exclusion criteria for study population, interventions, outcomes, and study design for
each objective.

Articles designated as relevant from the title and abstract review will proceed to full-text
review, where researchers will evaluate the full text of the article for relevance. Studies
will again be screened against the inclusion and exclusion criteria, excluding case reports,
case series with <20 patients, opinion pieces, studies published in languages other than
English, and reviews. Relevant reviews will be identified during the full-text review, and
the bibliographies will be hand-searched for additional citations of interest. Each study will
be evaluated at the level of full-text review, by two reviewers independently, to determine
agreement on included articles (100% QC). All disputes will be resolved by consensus
adjudication. The results will be recorded, maintained, and assessed using DistillerSR.

3.5 Data Abstraction for Step 1 Search.

Data will be abstracted in DistillerSR for all studies from Step 1 (as described in Section
3.3) deemed relevant to the review in the full-text review stage. The abstraction form will
be reviewed prior to any data abstraction to ensure that all appropriate fields are captured,
and an initial small sample of articles will be extracted to determine whether the form
captures the appropriate information from the articles.

Anticipated data abstraction elements are as follows:

¢ General information, including title, authors, and year of publication

e Study characteristics:
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= By person (demographics, job, confounders)
= By place (geography, workplace/facility)
= By time (calendar years of conducted study and follow-up)
e Outcomes
— Objective 1: Occupational exposures (chemical, exposure levels)

— Objective 2: Cancer-related outcomes (numbers, incidence rate,
mortality rate, odds ratios, risk ratios, hazard ratios, standardized
incidence ratios, standardized mortality ratios).

3.6  Study Selection and Data Abstraction for Step 2 Search.

Studies identified during our supplemental searches (as described in Section 3.3, Step 2)
will be reviewed for relevance at the title and abstract level; relevant full-text studies will
be searched for data for fire mechanics. Due to the volume of studies anticipated for the
cancer cohorts search, we will use the Sciome Workbench for Interactive computer-
Facilitated Text-mining (SWIFT-Review) interactive text-mining tool to scan titles,
abstracts, keywords, MeSH annotations, and SWIFT-generated tags for the following
syntax: ‘“occupational AND cohort AND cancer AND occupations,” “fire AND
(maintenance OR cleaning OR mechanic),” and “mechanic AND cohort.”

Studies from the supplemental search that appear relevant but do not meet the objectives
inclusion criteria will be summarized and cited within the report but not included in the
data abstraction table.

3.7 Data Synthesis

A narrative summary of the review, including the methods and results for each outcome
identified in the literature review, will be developed.

Possible elements include:

e Identification of COPCs
e Work tasks associated with exposures to COPCs
e Characterization of important confounding factors and biases

e Significant cancer outcomes associated with occupational exposures among this
worker population

e Strengths and limitations of studies.
3.8 Limitations of Review

This review will be limited to peer-reviewed journal articles and conference abstracts pub-
lished in English. Information published in the grey literature will be excluded. The results
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of this review may be generalizable only to the geographic areas and populations included
in the studies.

3.9 Dissemination of Results

The results of this review will be submitted to the State of California Department of Indus-
trial Relations under Assembly Bill No. 1400. Specifically, the deliverables will include:

e EndNote library of the relevant publications
e Data abstraction file of included studies

e Written summary of the state of science.

The summary will include a list of COPCs and descriptions of work tasks that may result
in exposure to the substance(s), with citations to specific publications. Cancers reported in
this worker population will be also described. The results may also be submitted as a con-
ference abstract to a relevant conference.
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1 Background and Rationale

ToxStrategies was contracted by the California Department of Industrial Relations (DIR),
Commission on Health and Safety and Workers’ Compensation (CHSWC), to conduct the
study as outlined in California Assembly Bill (AB) 1400. AB 1400 was created to define
the fire mechanics’ risk of exposures to carcinogens in the course of employment. The
study components include:

e Site visits to representative facilities in Los Angeles County, California
e Interviews and surveys with current and former fire mechanics
e Feasibility study to assess cancer incidence among fire mechanics

e Occupational exposure measurements of carcinogens found in the workplace,
to evaluate potential exposure to carcinogenic materials

e (Quantitative health risk assessment of potential increased cancer risk associated
with exposure to carcinogens in the workplace.

ToxStrategies’ approach to address these study components includes six tasks (provided in
our proposal submitted to the DIR [ToxStrategies, Inc., 2020a]):

e Task 1: Structured literature review — submitted and summarized below;
ToxStrategies, Inc., 2020b

e Task 2: Qualitative exposure assessment — provided herein

e Task 3: Epidemiologic assessment — feasibility study of cohort enumeration
for future epidemiologic study design

e Task 4: Quantitative exposure assessment — measurement of current occu-
pational exposures to carcinogens

e Task 5: Cancer risk assessment — calculation of theoretical excess cancer risks
from occupational exposure to carcinogens

e Task 6: Technical assistance to the DIR.

The results from Task 1, Structured literature review, demonstrated the paucity of literature
available for -characterizing potential carcinogenic exposures and cancer risks
(epidemiologic studies) of fire mechanics. Occupation as a fire mechanic and risk of cancer
has not been evaluated in the current scientific literature. No occupational chemical
exposure studies explicitly focused on fire mechanics, fire mechanic cleaners, or fire-
fighting vehicle maintenance workers. However, nine industrial hygiene studies presented
data for fire stations and firefighting vehicles and/or gear, which likely overlap with the
occupational exposures of fire mechanics who repair and clean firefighting vehicles. The
chemical carcinogens evaluated in these studies included benzene, diesel exhaust,
polycyclic aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs),
organochlorine pesticides (OCPs), acetaldehyde, formaldehyde, crystalline silica, 1,4-
dichlorobenzene, ethylbenzene, and styrene.



The purpose of Task 2, Qualitative Exposure Assessment, was to determine similar
exposure groups (SEGs) among the fire mechanics and prioritize/define the scope of the
quantitative exposure assessment, based on a risk ranking that incorporates the relative
magnitude of the exposure potential, specifically for carcinogens (AIHA, 2015).

The objectives, methods, results, and conclusions of Task 2, Qualitative exposure
assessment, are provided below. The remaining study tasks are described in Section 6.

2 Objectives

The objectives of this qualitative exposure assessment were as follows:

1. Identify the fire mechanics’ main facilities of operation within the County of
Los Angeles Fire Department

2. Determine SEGs among the fire mechanics and determine representative
exposure parameters

3. Provide an exposure ranking for each SEG to carcinogens identified in the
facilities in order to prioritize the quantitative exposure assessment to those
exposures that may pose the highest risk.

3 Methods

ToxStrategies identified the County of Los Angeles Fire Department mechanics’
classifications and three main facilities of operation with the assistance of member leaders
from the American Federation of State, County & Municipal Employees (AFSCME) Local
119.! The member leaders of AFSCME Local 119 included Mr. Gary Hodge, President of
Union Local 119; Mr. Andreas Jung, President of Southern California District Council 36;
and Luis Del Cid, member of Union Local 119.

The three main facilities of operation include:

e FEastern Fire Shop, located at 1104 N Eastern Avenue, Los Angeles, 90063
e North County Fire Shop, located at 42110 6™ Street West, Lancaster, 93534

e Pacoima Air Operations/Breathing Apparatus (BA) Shop, located at 12605
Osborne Street, Pacoima 91331.

AFSCME Local 119 union members include Automotive/Helicopter Mechanics and Equipment
Maintenance Workers and Repairmen, employed by the County of Los Angeles
(http://www.afscme36.org/afscme-local-119).




The four fire mechanic classifications are (1) Equipment Maintenance Worker, (2) Fire
Equipment Mechanic (FEM), (3) Helicopter Mechanic, and (4) Helicopter Maintenance
Inspector.

3.1 Site Visits and Personnel Interviews

Site visits were conducted on September 15 and 16, 2020, by Ms. Deborah Proctor and Ms.
Stephanie Vivanco of ToxStrategies. The purpose of the site visits (walk-around surveys)
and personnel interviews (in-person and conference calls that occurred after the in-person
site visits) was to gather information regarding chemical exposures of fire mechanics by
recording observations of potential sources of exposures to chemical carcinogens at each
location, as well as the manner in which these exposures may occur. The survey approach
included identifying chemical agents in the workplace and discussing the overall job and
specific work tasks conducted by each of the fire mechanic classifications. The survey
goals were to understand how and when workers are exposed to the chemical agents,
ascertain information regarding the availability and use of exposure controls (personal
protective equipment [PPE], engineering/administrative controls, work practice controls),
and discuss the evolution of chemical usage and work practices over time.

On September 15, Ms. Proctor and Ms. Vivanco visited Pacoima Air Operations and the
Eastern Fire Shop. At Pacoima Air Operations, ToxStrategies, accompanied by Mr. Hodge,
Mr. Jung, and Mr. Del Cid of AFSCME, met with Mr. Dennis Blumenthal, Chief
Helicopter Maintenance of the Air Operations Section, who provided the facility tour and
information regarding the various job tasks of helicopter mechanics at Air Operations.
After the facility tour, ToxStrategies conducted in-person interviews with Mr. Tyrone
Mathis, Helicopter Mechanic, and Mr. Brian Uhl, Helicopter Maintenance Inspector. Both
Mr. Mathis and Mr. Uhl work at Pacoima Air Operations.

At the Eastern Fire Shop, ToxStrategies met with Deputy Fire Chief Thomas Ewald, Acting
Division Chief Chad Idol; and Mr. Hodge and Mr. Del Cid of AFSCME. Mr. Hodge and
Mr. Del Cid, both Fire Equipment Mechanics (shop-assigned at the Eastern Fire Shop),
provided the facility tour and qualitative information on the typical job tasks of a Fire
Equipment Mechanic. We also met with sheet metal assembly workers at the Eastern Shop.

On September 16, ToxStrategies visited the North County Fire Shop in Lancaster,
California, and BA Shop in Pacoima, California. At the North County Fire Shop,
ToxStrategies met with Mr. Mitch Connett, Assistant Chief of the Fire Fleet Services
Division, along with Mr. Phillip De La Tova, Acting Senior Fire Equipment Mechanic
(shop-assigned). Both Mr. Connett and Mr. De La Tova provided a facility tour, along with
qualitative information on the typical job tasks. After the facility tour, ToxStrategies
conducted an in-person interview with Mr. Neill Niblett, Fire Equipment Mechanic (field-
assigned), and Mr. Niblett provided a tour of the Fire Station located on the same property
as the North County Fire Shop in Lancaster (Fire Station 129).

At the BA Shop site visit, ToxStrategies met with Mr. Jared Snyder, Senior Equipment
Maintenance Worker, who provided a facility tour and information regarding the typical



job tasks of an Equipment Maintenance Worker. The BA Shop includes mechanics who
work on breathing apparatus and repair small engines and hoses.

On September 24, 2020, ToxStrategies conducted additional virtual interviews with the
following personnel:

e Harry Wong, Fire Equipment Mechanic (field-assigned)

e Grant DeRose (known as “Sonny,” now deceased), retired Fire Equipment
Mechanic (field-assigned)

e Luis Del Cid, Fire Equipment Mechanic (shop-assigned), Eastern Fire Shop.

3.2 Records Review

ToxStrategies was provided copies of Safety Data Sheets (SDSs) used by the Fire
Equipment Mechanics at the Eastern Fire Shop and the North County Fire Shop. However,
SDSs for products used at the Pacoima Air Operations and BA Shop were not available;
therefore, chemical usage information was obtained through the site visits and personnel
interviews only.

No documentation regarding chemical usage changes over time was available for our
review; however, anecdotal information was obtained through personnel interviews. The
fire mechanic personnel who were interviewed for this project also stated that written
process standards and operating procedures, health and safety programs, and employee
exposure monitoring records are limited, and none could be provided to ToxStrategies.
Therefore, our understanding of these issues is gleaned from personnel interviews.

3.3  Exposure Ranking for each SEG to Carcinogens

For jobs and tasks where potential exposure to a chemical carcinogen was identified, a
qualitative exposure assessment tool was used to prioritize potential exposures, allowing
ToxStrategies to target the DIR resources for Task 4 in the most cost-effective way. The
tool was developed in accordance with the qualitative exposure assessment guidance from
the National Institute for Occupational Safety and Health (NIOSH)?>* and the American
Industrial Hygiene Association (AIHA, 2015). Information gathered from the site visits
and personnel interviews was entered into a job task rating spreadsheet for each SEG
(Attachment 1).

Each job task was characterized in terms of relevant chemical product usage information
and/or fire residues encountered. The overall risk ranking was determined based on an
exposure rating and health effect rating of the product and/or residue encountered by fire

2 https://www.cdc.gov/niosh/topics/oeb/default.html

3 https://www.cdc.gov/niosh/topics/ctrlbanding/default.html



mechanics, by job task. Figure 1 shows the matrix that combines the exposure rating and
health effect rating.

Health Effect Rating
Exposure Rating 0 1 2 3 4
4
3
2 Moderate
1 Low
0 Trivial

Figure 1. Risk ranking matrix

Because carcinogen exposures were the focus of this assessment, only job tasks with
carcinogen exposures are discussed below. Attachment 1-B presents the job task ranking
spreadsheet for each SEG.

To calculate an overall risk rating, the following six steps were conducted:

1. The exposure rating was calculated by converting the job task frequency and
duration to a points system, based on the matrix presented in Table 1. A low job
task frequency and duration (e.g., >1/month and <15 minutes) yielded a lower point
score (e.g., 1) than a job task with a higher job task frequency and duration.
Columns B, C, and D of Attachment 1-B present the Task Duration, Task
Frequency, and Frequency/Duration Rating, respectively.

Table 1.  Job task frequency and duration
rating system

Frequency of Job Task
Job Task >daily/
Duration >1/month | <monthly daily
<15 min 1 1 1
15min—1 hr 1 2 2
1-2 hrs 1 2 3




24 hrs 1 3 4

>4 hrs 1 4 5

Abbreviations: hr(s) = hour(s); min = minutes

2. A dispersion rating, indicative of a chemical’s potential to be airborne, such that a
worker could be exposed via inhalation, was determined by evaluating the vapor
pressure of the individual carcinogens present in the product or identifying the
carcinogen’s dustiness factor (low, medium, or high, as described in Table 2).
A low vapor pressure or “dustiness” (<25 mmHg [millimeters of mercury] or “low
dustiness”) yielded a lower dispersion rating than a high vapor pressure or “high
dustiness,” as shown on Table 2. In Attachment 1-B, column G presents the
dispersion ratings for vapor pressure and dustiness for each job task.

Table 2.  Dispersion rating system

Dispersion
Chemical Vapor Pressure at 20°C or Dustiness Factor Rating
<25 mmHg or 33 mbar 1
25-100 mmHg or 33-133 mbar 2
100-250 mmHg or 133-333 mbar 3
>250 mmHg or >333 mbar 4
High Dustiness¥: fine, light powders 4
Medium Dustinesst: crystalline granular solids 2

Low Dustinesst: Pellet-like, non-friable solids

Abbreviations: mmHg = millimeters of mercury; mbar = millibar

+ WHO, 1999.

An exposure control rating was determined by evaluating the job task engineering
controls. Engineering controls are built into the workspace that protect the worker
from harmful chemicals or contaminants by minimizing or eliminating its hazard
(e.g., fume hood) (AIHA, 2015). For example, an open system with ineffective or
no exposure controls yielded the highest control rating of “4,” as shown on Table 3.

Step 3 is also presented in columns H and I in Attachment 1-B.
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Table 3. Level-of-control rating system

Level-of-
Control
Level of Control Rating
Closed system; minimal potential for release to work environment 0
Semi-closed system; release potential at identified points; effective engineering controls
in place at identified points 1
Open system; effective engineering controls in place to contain/remove airborne
contaminants; effective use of administrative and PPE controls 2
Open system; some degree of engineering controls 3
Open system; ineffective or no exposure controls 4

4. The ratings from Steps 1 through 3 were multiplied to obtain a job task exposure
rating (Column J of Attachment 1-B). Based on the range of the result, an overall
exposure rating was determined, as shown on Table 4 (Columns K and L of

Attachment 1-B).

Table 4. Exposure rating system

Multiplied’ Total Exposure Rating
<10 0
10-20 1
21-30 2
3140 3
>40 4

+ The multiplied total of the job task frequency/duration
rating, carcinogen dispersion rating, and the level of
control rating.

5. The health effect rating was determined by the Globally Harmonized System (GHS)
Health Hazard Category, typically found on an SDS. Carcinogens are assigned
either a Category 1 or 2 depending on the weight/strength of evidence, as
determined by an identifying authoritative body (United Nations, 2011). Whether
a chemical was classified as a carcinogen was determined using Cal/OSHA’s

11




Hazard Communication Standard, which compiles listings from the following
4
sources:

National Toxicology Program (NTP), “Report on Carcinogens” (NTP, 2016)

International Agency for Research on Cancer (IARC) “Monographs on the
Evaluation of Carcinogenic Risks to Humans” (IARC, 2020)

Substances subject to regulation under the Occupational Carcinogen Control Act
or that are regulated in Title 8, Article 110, Regulated Carcinogens (§5209,
Carcinogens)

Substances that meet the definition of “select carcinogen” in Title 8, Section 5191

Where OSHA has included cancer as a health hazard to be considered by
classifiers for a chemical covered by 29 CFR part 1910, Subpart Z.

The GHS category was converted to a health effect rating, as shown on Table 5 (and
in columns M and N of Attachment 1-B).

Table S.  Health effects rating

GHS Health Hazard Category¥t Health Effects Rating
Category 2 3
Category 1 4

1 Carcinogens only.

6. The exposure rating from Step 4 and health effects rating from Step 5 were
combined to yield an overall risk ranking, ranging from “trivial” to “very high.”
The risk ranking matrix is provided below in Table 6 (and in column O of
Attachment 1-B).

Table 6.  Risk ranking matrix

Health

Effects

Rating 0 1 2 3 4
Moderate Moderate
Moderate Moderate

Exposure Rating

4 Title 8 CCR §5194, Hazard Communication
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4 Results

4.1 Determination of Representative Facilities

ToxStrategies corresponded by email and held two primary phone calls with AFSCME
Local 119 representatives to determine which facilities would best represent the
environment in which fire mechanics work. Specifically, we discussed the job titles of the
personnel and the differences in the work tasks, as well as the physical locations where the
fire mechanics work. Based on this information, ToxStrategies identified three main
facilities of operation within the County of Los Angeles Fire Department as representative:
the Eastern Fire Shop, the North County Fire Shop, and the Pacoima Air
Operations/Breathing Apparatus (BA) Shop. Through interviews with mechanics and
managers at these locations, we also recognized the category of field mechanics, who work
across the county at local fire stations and at locations where fire equipment is dispatched,
including wildfires. These mechanics do not work at the main facilities but have similar
potential for exposure, because they contact the residue from fires that is on the surface of
the apparatuses and equipment.

4.2  Determination of Similar Exposure Groups (SEGs)

The four fire mechanic classifications are (1) Equipment Maintenance Worker, (2) Fire
Equipment Mechanic (FEM), (3) Helicopter Mechanic, and (4) Helicopter Maintenance
Inspector. In fire mechanic classifications 1, 2, and 3, there is a further designation as either
journey- or senior-level. The more experienced senior-level classification is the lead fire
mechanic and typically performs more complicated tasks, and is responsible for providing
technical guidance to the journey-level mechanics. However, we learned that journey- and
senior-level mechanics have similar potential for exposure to carcinogens in the work
environment. Approximately 72 mechanics are assigned to the Los Angeles Fire
Department in the four classifications. Figure 1 presents the four fire mechanic
classifications and their respective site locations. Of note, however, we recognize that there
are other locations where fire mechanics work, including fire stations throughout the
County, and these mechanics are designated as “field-assigned.”

13



County of Los
Angeles Fire

Mechanics
¥
| | | X 1
Equipment Fire . Helicopter
Maintenance Equipment l-l{/f(lelc(i?:flfﬁ:r Maintenance
Worker Mechanic Inspector
(FEM)
Shop- Field- . . . .
assigned assigned Shop- Field- Pacoima Air Ig;:;:;?o?llsr
. assigned assigned Operations
Breathing
Apparatus
Shop
East North
castern County Fire
Fire Shop Shop

Figure 2. County of Los Angeles Fire Mechanics’ four classifications and
respective site locations

4.2.1 Equipment Maintenance Worker

The Equipment Maintenance Worker classification has a total of seven workers (six
journey-level workers and one senior-level worker) with shop locations based in Pacoima
(same site location as Pacoima Air Operations). Shifts are 40 hours per week, with
overtime up to approximately 100 hours per year for each worker. Shop locations at
Pacoima include the Breathing Apparatus (BA) Shop, Small Engine Repair Shop, and Fire
Hose Repair Shop. These workers maintain and repair various types of equipment and tools
at the Pacoima shops or in the field (other shop [Eastern Fire Shop or North County Fire
Shop] or fire station locations). The Equipment Maintenance Workers will work in the field
approximately 50% of their time, and any equipment that cannot be fixed in the field is
sent to Pacoima.

Tasks include equipment examination and analysis of equipment malfunctions or
mechanical failure. Other jobs include tuning up equipment used by the County fire
stations, such as rescue tools, lawn mowers, vacuums, and generators, which can be
performed in the Small Engine Repair Shop or in the field. Additionally, the workers are
also responsible for repairing fire-truck hoses and completing the hose test, which takes
place in the Fire Hose Repair Shop. Equipment such as firefighter BAs will typically be
maintained and tested at the Pacoima BA Shop, while fit-testing of the BAs will typically
be conducted at the fire station. BAs used during fire training in simulated structure burns,
such as that conducted at the Los Angeles County Fire Department Fire Station 129 in
Lancaster, California, are maintained at the BA Pacoima shop. These BAs reportedly oft-
gas after use and appeared to have considerably more black fire residue than the BAs used
by firefighters in the normal line of duty.
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4.2.2 Fire Equipment Mechanic (FEM)

Among the FEM classification, there are currently 48 mechanics, including eight at the
senior level. The FEMs’ shifts are 40 hours per week, plus overtime; typical overtime can
sum to 200 hours over the course of one year for each FEM. Approximately half of the 48
mechanics are shop-assigned, and the other half are field-assigned: seven FEMs are
assigned to the Lancaster Shop, 17 FEMs are assigned to the Eastern Shop, and 24 FEMs
are assigned to the field. The mechanics that are shop-assigned work full time at either the
Eastern Fire Shop or the North County Fire Shop. The field-assigned mechanics do not
have an assigned work location, and their jobs can take place at any location, including a
Los Angeles County fire station, wildfire base camp, roadside, or even at a fire site (known
as the “red zone”). Because the field-assigned mechanics perform work wherever it is
needed, they can spend a considerable amount of time in the car, driving to various
locations.

Typically, field-assigned mechanics will work at a minimum of three fire stations but will
have a base fire station where they conduct administrative tasks such as paperwork. Field
duties typically include relatively minor repairs and service-scheduled items such as work
on lights, sirens, batteries, and tires. However, based on personnel interviews, we
understand that, recently, field-assigned mechanics have been assigned more major repairs,
such as leaf spring changes, small transmission changes, fabrication of plumbing for pumps
and supported equipment, seat change-outs, fluid changes, and water plumbing valve
change-outs. Shop-assigned FEMs typically work on the major repairs such as engine and
transmission changes, in-frame engine rebuilds, differential exchanges and rebuilds, major
pump repair, plumbing issues, and water tank removal, and they are required to do more
welding for significant parts repair and replacement. Additionally, field-assigned
mechanics and shop-assigned mechanics have mandatory after-hours shifts throughout the
year in which the field-assigned mechanic is the primary on-call mechanic and the shop-
assigned mechanic is the backup.

The FEMs are responsible for the County-owned fleet from 175 fire stations/22 Battalions.
The fleet consists of 217 total Engine Companies (Type I, Type III, and Type VI), 33 Truck
Companies (Light Forces and Quints), 112 Paramedic Units (Air Squads, Assessment
Engines, Assessment Quint/Light Force, Engines, and Squads), as well as reserve
equipment (58 Engines, 10 Trucks/Quints, 31 Squads, and 21 Battalion SUVs).

4.2.3 Helicopter Mechanic

There are fifteen Helicopter Mechanics, including three at the senior level, who are based
out of Pacoima Air Operations. All the Helicopter Mechanics are required to have an
airframe and power plant mechanic’s certificate issued by the Federal Aviation
Administration (FAA). Their shifts are typically 9-hour days with one day off every other
week (9/80) plus overtime up to 500 hours per year per mechanic. Similar to the FEM,
there may be required 24-hour shifts where the mechanic is on call during that time. Their
job role consists of mechanical maintenance, repairs, and alterations to airframes, engines,
and other components of helicopters owned and operated by the County. Heavier
maintenance includes disassembling and reassembling airframes, engines, and other
components and parts. Routine daily inspection and maintenance typically takes place
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outdoors on the flight line or in a covered area off the flight line, while major helicopter
repairs take place inside the hangar.

A Helicopter Mechanic may need to travel about once per month to the North County Fire
Shop, because that site has a helicopter landing area. Otherwise, all maintenance and
repairs are performed at Pacoima Air Operations. The Helicopter Mechanics are
responsible for ten County-owned helicopters (five Bell 412s and five Firehawks).

4.2.4 Helicopter Maintenance Inspector

At Pacoima Air Operations, two Helicopter Maintenance Inspectors, with an Inspection
Authorized Certificate issued by the FAA, work with the Helicopter Mechanics and
perform all the inspections of completed repairs and alterations to ensure compliance with
manufacturer’s directives and federal regulations. About 60% of a Helicopter Maintenance
Inspector’s time is spent inspecting completed repairs and alterations, which may include
airframes, power plant, propeller, or appliance, on both reciprocating and turbine-powered
helicopters. The balance of their time is spent completing administrative tasks, such as
ensuring that FAA-required reports and maintenance records are complete and in
compliance with directives. Helicopter Maintenance Inspectors have a schedule similar to
the Helicopter Mechanics (9/80) but may have more overtime hours than a helicopter
mechanic (up to 650 hours per inspector per year). In addition, due to his specialty, one of
the Helicopter Inspectors does most of the aircraft painting at the Pacoima Air Operations.

4.3 Exposure Ranking for Each SEG to Carcinogens

An overall risk ranking was calculated for each job task, for each SEG, as described in
Section 3.3. The job task rating results are provided in Attachment 1-B, along with the
Qualitative Summary in Attachment 1-A.

4.3.1 Equipment Maintenance Worker

The overall qualitative risk ranking for the Equipment Maintenance Worker ranged from
“trivial” to “high.” The highest risk ranking for the Equipment Maintenance Worker was
the job task of repair and tune-up of power equipment and rescue tools in the Engine Repair
Shop. During the site visit on September 16, ToxStrategies observed strong gasoline odors
when entering this shop location. According to communication with the Senior Equipment
Maintenance Worker, Mr. Snyder, one Equipment Maintenance Worker works at this
location full time, and three other Equipment Maintenance Workers work there part time.
Personal protective equipment (PPE) includes latex gloves and an apron. There is one door
that provides ventilation in this shop, but we were told that future plans include installing
additional ventilation. Based on SDS review, the gasoline used for the various power
equipment stored in the Engine Repair Shop is expected to contain three carcinogens—
benzene, ethylbenzene, and naphthalene—and if the engines are run in the shop, this
worker would also be exposed to gasoline engine exhaust.

The fire hose repair had an overall risk ranking of “moderate” based on the potential for
off-gassing of fire-related fumes and the potential presence of soot, which is considered
carcinogenic, as well as other unknown contaminants. One Equipment Maintenance
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Worker works at the Fire Hose Repair Shop part time (>4 hours per day). The Fire Hose
Repair Shop has a front door and additional roll-up doors that stay open during warm-
weather months. Personal protective equipment (PPE) includes latex gloves and an apron.

Equipment Maintenance Workers infrequently have to spray-paint equipment at their
shops. PPE includes latex gloves and an apron. Based on review of the SDSs, the spray
paints used by the workers may contain up to three carcinogens, depending on the specific
product used. The carcinogens identified in the evaluated products are ethylbenzene,
carbon black, and titanium dioxide. It should be noted that carbon black and titanium
dioxide are considered carcinogenic only if they are “airborne, unbound particles of
respirable size.” Given the presence of these substances in a paint matrix, neither carbon
black nor titanium dioxide would be present as unbound particles. Additionally, carbon
black and titanium dioxide have been shown to be carcinogenic in the lung only in rodent
bioassays and by a mechanism of pulmonary insoluble particulate overload, which is highly
unlikely from occasional use of spray paint (IARC, 2010a). Based on the short task
duration (approximately 30 minutes) and the low frequency of the task (three to five times
per month), the overall risk ranking for spray painting was “trivial.”

Table 7 includes the list the carcinogens identified as a potential exposure concern for the

Equipment Maintenance Worker.

Table 7.  Carcinogenic chemicals of potential concern (COPCs) identified in the
Equipment Maintenance Worker

Carcinogen Identified in Exposure Studies Identifying Authoritative Body
Carbon black IARC-2B

Titanium dioxide IARC-2B

Engine exhaust, gasoline IARC-2B

Benzene NTP-K, TARC-1, OSHA 1910.1028
Soot NTP-K; IARC-1

Ethylbenzene IARC-2B

Naphthalene NTP-R, IARC-2B

Abbreviations: NTP = National Toxicology Program; NTP-K = known to be human carcinogens; NTP-R =
reasonably anticipated to be human carcinogens; IARC = International Agency for Research on Cancer; [ARC-1
= carcinogenic to humans; IARC-2B = possibly carcinogenic to humans; OSHA = Occupational Safety and
Health Administration

4.3.2 Fire Equipment Mechanic (FEM)

The overall qualitative risk ranking for the FEM ranged from “trivial” to “very high,” as
presented in Attachment 1.

5 As clarified by the California Office of Environmental Health Hazard Assessment.
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The job task of repairing fire apparatus or other equipment at a wildfire base camp or fire
site resulted in the “very high” risk ranking. Depending on the number of wildfires that
occur each year, the field-assigned FEMs may get called to a wildfire base camp® for
approximately 2-week durations, 24 hours per day. During this time, the assigned FEMs
are required to stay onsite for the duration of the period and are responsible for repairing
any fire apparatus or fire equipment that is needed. Further, field-assigned FEMs may also
get called to a fire site. Although infrequent (occurring approximately once every three
years), the field-assigned FEM is responsible for needed fire apparatus repairs anywhere,
at any time. Therefore, there are no exposure bounds for this group of workers and the level
of PPE provided (work boots, work uniform, gloves, eye protection, N95 respirator) is less
than that provided to the firefighters. The carcinogenic exposures of this job task, not
including any carcinogenic exposures from chemical products used for the repair work,
include fire smoke in the air, off-gassing of fire-related fumes, soot/fire residue on the
apparatus and equipment, and other unknown contaminants. IARC reported concentrations
of chemicals during wildland firefighting operations to be acetaldehyde, benzene,
formaldehyde, and particulate matter (IARC, 2010b).” Based on the data gathered from the
County, and on professional judgment, ethylbenzene, naphthalene, PAHs, and diesel
exhaust are also likely carcinogens of concern.

The shop-assigned FEMs at either the Eastern Fire Shop or the North County Fire Shop
have facilities with roll-up doors and a diesel exhaust capture system that can be used when
the apparatus is running inside the building, but those systems are not operating when the
vehicles are moving in and out of the Shop. The Eastern Fire Shop also has side wall vents
that exhaust air out of the building. ToxStrategies applied minimal levels of control
assumptions (e.g., open system; some degree of engineering controls) when assessing an
overall risk ranking for the field-assigned FEM, because the field-assigned FEMs do not
have a standard maintenance work area, and the controls can be variable.

The highest risk ranking for the shop-assigned FEM of “moderate” was for daily
maintenance of the fire apparatus, which is a highly variable job task and encompasses a
wide range of products and tools. FEMs may use a combination of a face shield, gloves
(rubber or latex), N95 respirator, and work boots when performing their job task. The daily
maintenance of the fire apparatus occurs during the entire day, every day. The chemical
ingredients of each product’s SDS were evaluated for carcinogenicity and were included
in the overall risk ranking. The carcinogens identified in the evaluated products include
titanium dioxide, cumene, gasoline, benzene, ethylbenzene, naphthalene, carbon black,
methyl isobutyl ketone, formaldehyde, diethanolamine, tetrachloroethylene, and N,N-
dimethyl-p-toluidine. As discussed above, carbon black and titanium dioxide are not
present in a matrix that would classify them as carcinogenic.

As described in Section 4.2.1, the fire hose, as well as other components of the fire
apparatus, can have the potential for off-gassing of fire-related fumes and the potential

6 The outdoor base camps are a mobilization and staging area for firefighters and support personnel

during a large wildfire.

7 Particulate matter is not considered an occupational carcinogen and, thus, is not discussed further.
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presence of soot and other unknown contaminants. Diesel exhaust can also be a potential
source of exposure for the FEMs when the apparatus is running. Therefore, soot and diesel
exhaust were also included in the carcinogen list for this job task.

The other three job tasks with carcinogenic exposure yielded an overall risk ranking of
“trivial,” driven by the task duration and low vapor pressures/dustiness factors of the
identified carcinogenic chemicals. These job tasks were (1) light welding and fabrication
for the fire apparatus, (2) painting of fire apparatus components, and (3) wrapping the
exhaust of the fire apparatus with vermiculite-coated fiberglass strips.

Light welding of sheet metal (stainless steel and aluminum) by shop-assigned FEMs may
occur once per month for a maximum of one hour. PPE includes a welding helmet, welding
gloves, and an N95 respirator. Carcinogens in welding fumes have the potential to be an
exposure concern among FEMs, although, based on the short task duration and frequency,
this job task resulted in a “trivial” risk rating.

Painting of fire apparatus components by the shop- or field-assigned FEMs takes place
twice per month for a maximum of one hour total. PPE includes latex gloves, eye
protection, and an N95 respirator. The potential carcinogens of concern identified in
painting include titanium dioxide and methyl isobutyl ketone. However, as discussed
above, titanium dioxide is not present in a matrix that is considered carcinogenic.

The job task of wrapping the exhaust of a fire apparatus with vermiculite-coated fiberglass
strips may take up to one hour and may be performed every two weeks. The shop- or field-
assigned FEM’s PPE includes goggles (or other eye protection), latex gloves, and knee
pads. Historically, vermiculite had the potential to contain traces of asbestos, which is a
carcinogen. It is uncertain whether the vermiculite found in the currently used fiberglass
strips contains trace asbestos and whether it is a potential exposure concern for the FEMs.
Therefore, for the purposes of this risk ranking, it was conservatively assumed that the
vermiculite-coated fiberglass strips used historically, and perhaps even the strips in current
usage, contain trace asbestos. However, given the low dustiness of the fiberglass strips and
the minimal duration and frequency of usage, this job task’s overall risk ranking is
considered “trivial.”

Finally, exposure risk that was identified through the site visit and personnel interviews
but was not attributable to use of a specific product includes the potential for exposure to
diesel exhaust when the apparatuses enter or exit the shop, unknown potential for exposure
to chemicals in the soot that exists on the equipment (e.g., hoses, ladders), off-gas from
fire-contaminated equipment, and unknown contaminants on the underside and inside the
mechanical compartments of the apparatus. As discussed above, field-assigned FEMs may
be exposed to smoke at a fire, either by working at the wildfire base camp or at an actual
fire.

Table 8 lists the carcinogens identified as potential exposure concerns for the FEM (shop-
and field-assigned).
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Table 8.

Carcinogenic chemicals of potential concern (COPCs) identified in the

FEM (shop- and field-assigned)

Carcinogen Identified in Exposure Studies

Identifying Authoritative Body

Carbon black IARC-2B
Cumene NTP-R, IARC-2B
Titanium dioxide IARC-2B

Engine exhaust, gasoline IARC-2B

Engine exhaust, diesel NTP-R, IARC-1

Benzene NTP-K, IARC-1, OSHA 1910.1028
Acetaldehyde NTP-R, IARC-2B
Soot NTP-K; IARC-1

Polycyclic aromatic hydrocarbons (PAHs)
(Benzo[a]anthracene, Benzo[a]pyrene,

NTP-R, IARC (1, 2A, or 2B) [classification
dependent on specific PAH compound]

Benzo[b]fluoranthene, Benzo[k]fluoranthene,
Chrysene, Dibenzo[a,h]anthracene, Indeno[1,2,3-

c,d]pyrene)

Ethylbenzene IARC-2B

Naphthalene NTP-R, IARC-2B

Methyl isobutyl ketone IARC-2B

Formaldehyde NTP-K, IARC-1, OSHA 1910.1048
Diethanolamine IARC-2B

Tetrachloroethylene NTP-R, IARC-2A
N,N-dimethyl-p-toluidine IARC-2B

Welding fumes IARC-1

Asbestos NTP-K, IARC-1, OSHA 1910.1001

Abbreviations: NTP = National Toxicology Program; NTP-K = known to be human carcinogens; NTP-R =
reasonably anticipated to be human carcinogens; IARC = International Agency for Research on Cancer; IARC-1
= carcinogenic to humans; IARC-2A = probably carcinogenic to humans; IARC-2B = possibly carcinogenic to
humans; OSHA = Occupational Safety and Health Administration

4.3.3 Helicopter Mechanic / Helicopter Maintenance Inspector

The overall relative risk ranking for the Helicopter Mechanic and Helicopter Maintenance
Inspector ranged from “trivial” to “very high.” The highest risk ranking out of the identified
job tasks for the Helicopter Mechanic was the heavy maintenance work on the aircraft,
which yielded a ranking of “very high.” Heavy maintenance of the aircraft typically takes
place inside the hangar, and the mechanics generally wear a uniform, work boots,
goggles/safety glasses, hearing protection, gloves (type dependent on task), and knee pads.
The carcinogens of potential exposure include hexavalent chromium and crystalline silica.
Hexavalent chromium dust/powder is reported to exist on the hot side of the engine. It was
recently announced (July 2020) that hexavalent chromium could be present on the engine

20



and that the engine should not be cleaned by blowing air on to the surface. Prior to the
announcement, the Helicopter Mechanic did not take special handling precautions when
working with this piece of the engine. Therefore, exposure to hexavalent chromium during
engine maintenance and repair may have been higher in the past. Based on the regularly
scheduled service of the helicopters, it is very likely that the mechanic could routinely
contact the dust on the engine, which might contain hexavalent chromium residues on a
regular basis.

An additional exposure concern during the heavy maintenance work on the aircraft
includes the talcum (talc) powder used on the surface of the fuel cells. The helicopter
mechanics use the talc powder as an “anti-chaff” barrier between the rubber components
and metal, such as in the case of the fuel cells. Talc is applied to a surface area of
approximately 50 square feet, and based on the regularly scheduled service of the
helicopters, the mechanics are exposed to fuel cells for approximately eight months of the
year. Historically, talc contained the carcinogen asbestos, but asbestos has since been
phased out. Currently, talc is known to contain 0.1% to 1% quartz, which is an exposure
concern for the carcinogen, crystalline silica, but the percent composition is low.

A second opportunity for exposure to the talc powder on the fuel cells is when the mechanic
has to check for oil leaks in the engine compartment, which requires the mechanic to crawl
inside the aircraft’s compartments where the deposited talc may be disturbed and become
airborne in the confined area where air may be stagnant. This task occurs at a frequency of
one hour (maximum), every three weeks. The PPE generally worn by the mechanic
includes work boots, work uniform, and latex gloves. This job task yielded a risk ranking
of “high,” based on the potential for exposure to crystalline silica in the talc.

Several job tasks of the Helicopter Mechanic yielded a risk ranking of “moderate.” These
include the following: intermediate maintenance on the aircraft, painting/priming the
interior/exterior of the aircraft, sanding and painting helicopter blades, and painting using
aerosol paints and/or epoxy primers.

Intermediate maintenance on the aircraft takes place on a daily basis and can take
approximately an hour to complete. This job is usually conducted outdoors on the flight
line, and PPE includes work boots, work uniform, goggles/safety glasses, hearing
protection, gloves (dependent on task), and knee pads. During the intermediate
maintenance, a mechanic may potentially be exposed to carcinogens present in the various
products used (e.g., Mastinox, Jet A fuel, Gunk Carburetor Cleaner, Bonderite
Maintenance Cleaner), and could also be exposed to carcinogenic exhaust fumes and
residues such as Jet A fuel exhaust and hexavalent chromium powder on the aircraft engine
(discussed above). Soot and other residues are likely present on the aircraft exterior,
especially during wildfire season, which can create an exposure concern for the helicopter
mechanic. The carcinogenic chemicals of concern for this job task include hexavalent
chromium, naphthalene, benzene, ethylbenzene, diethanolamine, and soot.

Painting, priming, and sanding of aircraft components can take place in the paint booth,
inside the hangar, or outside in the open air, depending on the aircraft component. The
mechanic may use a variety of different paints, paint strippers, primers, and enamels that
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contain the carcinogens methylene chloride, hexavalent chromium, carbon black, titanium
dioxide, 4-chlorobenzotrifluoride, and ethylbenzene. Depending on the paint job, it could
take 30 minutes or less and be performed once per week, or it could take 10 hours a week
and be performed for 40 hours a month. For the major paint jobs, the Helicopter
Maintenance Inspector is the primary painter. His work typically takes place in the paint
booth, with installed exhaust filters, with the use of an airline respirator.

Other tasks that mechanics perform that ranked as “trivial” include metal etching of small
components and metal grinding on stainless steel, aluminum, or titanium metal parts. Metal
etching requires the use of Alodine, which contains the carcinogen hexavalent chromium.
Hexavalent chromium is a respiratory carcinogen, and there is very limited opportunity for
it to be airborne as a result of the use of Alodine in this process. This task typically takes
place in the Composite/Sheet Metal Room inside the hangar, or could take place on the
aircraft itself. The job task frequency and duration is approximately 30 minutes, every three
days. PPE generally worn for this task includes work boots, work uniform, and latex
gloves. Metal grinding is also considered a low-frequency and low-duration task, because
it typically takes five minutes to complete on a daily basis. PPE includes work boots, work
uniform, latex gloves, hearing protection, and an N95 respirator. The metal grinding may
produce dust that contains carcinogens, including hexavalent chromium, nickel, and
titanium dioxide; however, these exposures are expected to be of low concentration and
infrequent.

Finally, exposures to carcinogens that were identified through the site visit and personnel
interviews, but were not attributable to use of a specific product, include helicopter engine
exhaust (Jet A fuel exhaust), unknown chemicals in the soot residue, and off-gassing
volatile chemicals from wildfire residuals on the equipment and surface of the aircraft. One
helicopter mechanic stated during the site visit that the indoor hangar frequently gets filled
with helicopter exhaust during landing and takeoff, due to its proximity to the helipad. All
helicopters return to Air Operations each day for their 24-hour inspection; therefore, the
Helicopter Mechanic (or Helicopter Maintenance Inspector) has frequent opportunities to
be exposed to these contaminants, because they have to climb onto the aircraft at various
locations and inspect exterior surfaces, usually without the use of PPE.

Table 9 includes the list of carcinogens identified as potential exposure concerns for the
Helicopter Mechanics and Helicopter Maintenance Inspectors.
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Table 9.

Carcinogenic chemicals of potential concern (COPCs) identified in the

Helicopter Mechanics and Helicopter Maintenance Inspectors

Carcinogen Identified in Exposure Studies

Identifying Authoritative Body

Hexavalent chromium

NTP-K, TARC-1

Naphthalene NTP-R, IARC-2B

Benzene NTP-K, IARC-1, OSHA 1910.1028
Ethylbenzene IARC-2B

Diethanolamine IARC-2B

Methylene chloride NTP-R, IARC-2A, OSHA 1910.1052
Tetrahydrofuran IARC-2B

Crystalline silica NTP-K, IARC-1, OSHA 1910.1053
4-Chlorobenzotrifluoride IARC-2B

Carbon black IARC-2B

Soot NTP-K, TARC-1

Abbreviations: NTP = National Toxicology Program; NTP-K = known to be human carcinogens; NTP-R =
reasonably anticipated to be human carcinogens; IARC = International Agency for Research on Cancer; IARC-1
= carcinogenic to humans; IARC-2A = probably carcinogenic to humans; IARC-2B = possibly carcinogenic to
humans; OSHA = Occupational Safety and Health Administration

5 Conclusions

The qualitative assessment identified four SEGs: (1) Equipment Maintenance Worker, (2)
Fire Equipment Mechanic (FEM), (3) Helicopter Mechanic, and (4) Helicopter
Maintenance Inspector. Several carcinogenic chemicals were identified in the products
used by the various SEGs, and in the vehicle and aircraft exhaust emissions. Additionally,
findings from Task 1, Structured Literature Review, indicated that PAHs in surface dust at
fire stations and diesel emissions in fire-station vehicle bays could be elevated (Shen et al.,
2012, 2015, Chung et al., 2020, Sparer et al., 2017, Echt et al., 1995, Froines et al., 1987)
and off-gassing of benzene, ethylbenzene, 1,4-dichlorobenzene, and styrene have been
measured in PPE that had been exposed to a fire (Fent et al., 2015). Finally, firefighter
industrial hygiene samples collected during wildland firefighting demonstrated potential
for low-level exposures to carcinogens such as crystalline silica, acetaldehyde,
formaldehyde, PAHs, and benzene (Materna et al., 1992). Therefore, carcinogens may be
present in the surface residuals on various fire equipment vehicles, PPE, and the surfaces
of the shops themselves, as well as in the field when working near or at a wildland fire.

To determine whether the theoretical cancer health risk is elevated among this group of
workers, the magnitude of the fire mechanics’ exposures must be determined. This
qualitative exposure assessment was the first step in characterizing the potential exposures.
Based on the outcome of the risk ranking, ToxStrategies recommends conducting
quantitative exposure assessments (i.e., measurements) of crystalline silica and hexavalent
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chromium in personal breathing zone (pbz) air samples of the Helicopter Mechanics when
(1) conducting heavy maintenance on the aircraft and (2) checking for oil leaks, which
tasks received overall risk rankings of “very high” and ‘“high,” respectively. When the
helicopter mechanics perform intermediate daily aircraft maintenance, ToxStrategies plans
to collect pbz air samples to be analyzed for hexavalent chromium, naphthalene, benzene,
and ethylbenzene. Although diethanolamine and tetrahydrofuran were also considered
potential carcinogens of concern for this job task, these compounds will not be measured
quantitatively, because they do not have published cancer potency measures. Thus, the
cancer risk assessments for these chemicals will be qualitative. In addition to pbz air
samples, surface samples will also be collected and analyzed for soot compounds for all
three helicopter mechanic job tasks described above, as well as hexavalent chromium,
when conducting intermediate daily aircraft maintenance.

For the Helicopter Mechanic/Helicopter Maintenance Inspector job tasks of
(1) painting/priming on the interior and exterior of the aircraft, (2) sanding helicopter
blades, (3) painting helicopter blades, and (4) painting using aerosol paints and epoxy
primers, ToxStrategies plans to collect pbz air samples to be analyzed for hexavalent
chromium, methylene chloride, 4-chlorobenzotrifluoride, and ethylbenzene. In addition to
pbz samples, surface samples will also be collected during painting/priming on the interior
and exterior of the aircraft and analyzed for hexavalent chromium. These four job tasks
received an overall risk ranking of “moderate.”

At the Engine Repair Shop located at the Breathing Apparatus Shop location, ToxStrategies
plans to measure naphthalene, benzene, and ethylbenzene through pbz air samples, and
soot compounds through surface samples. The Engine Repair Shop is where the equipment
maintenance workers repair and tune up power equipment and rescue tools (e.g., weed
trimmers, generators, and vacuums). This job task received an overall risk ranking of
“high.”

The Fire Hose Shop is also located at the Breathing Apparatus Shop location and is where
the workers repair and complete the firefighting hose test. This job task received an overall
risk ranking of “moderate.” The plan is to collect surface samples at the Fire Hose Shop to
be analyzed for soot compounds.

When the shop-assigned Fire Equipment Mechanic conducts general maintenance of the
fire apparatus (overall risk ranking of “moderate”), ToxStrategies plans to collect pbz air
samples of benzene, ethylbenzene, naphthalene, N,N-dimethyl-para-toluidine,
tetrachloroethylene, diesel exhaust particulates, and welding fumes. Cumene and methyl
isobutyl ketone were also considered potential carcinogens of concern for this job task;
however, these compounds will not be measured quantitatively, because they do not have
published cancer potency measures. Thus, their cancer risk assessment will be qualitative
only. Surface samples will be collected and analyzed for soot compounds, and a bulk
sample of the vermiculite-coated fiberglass strips will be analyzed for asbestos.

If possible, ToxStrategies also plans to collect pbz air samples from the field-assigned Fire
Equipment Mechanics at a wildfire base camp, measuring acetaldehyde, benzene,
ethylbenzene, formaldehyde, PAHs, naphthalene, and diesel exhaust particulates. Surface
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samples will also be collected and analyzed for soot compounds. This job task received an

overall risk ranking of “very high.”

Table 10 is a summary of the measurement strategy for use in quantifying exposures
incurred by the Fire Mechanics. As shown, the strategy includes measurements of air
concentrations and surface levels of the identified carcinogens.

Table 10. Quantitative assessment strategy by SEG and job task

Site Location

Job Task Description

Job Title

Exposure Media and Chemicals

Job Task Name

SEG

Air

Surface Residue

Air Operations,
Pacoima

Heavy maintenance on aircraft
(Cr[VI] on hot engine, talc
powder on the surface of fuel
cells)

Helicopter Mechanic/ Helicopter
Maintenance Inspector

Crystalline silica,
Cr(VI)

Cr(VI), soot

Air Operations,
Pacoima

Intermediate maintenance on
aircraft (Cr[VI] on hot engine;
Mastinox on bolts/metal)

Helicopter Mechanic/ Helicopter
Maintenance Inspector

Cr(VD),
naphthalene,
benzene,
ethylbenzene,

Cr(VI), soot

Air Operations, Check for oil leaks (exposure to Helicopter Mechanic/ Helicopter Crystalline silica | Soot
Pacoima talc powder) Maintenance Inspector
Air Operations, Painting / priming on the interior | Helicopter Mechanic/ Helicopter Methylene Cr(VI)
Pacoima and exterior of the aircraft Maintenance Inspector chloride, Cr(VI)
Air Operations, Sanding helicopter blades Helicopter Mechanic/ Helicopter Cr(VI)
Pacoima Maintenance Inspector
Air Operations, Painting helicopter blades Helicopter Mechanic/ Helicopter 4-Chlorobenzo-
Pacoima Maintenance Inspector trifluoride,

methylene

chloride, Cr(VI)
Air Operations, Painting using aerosol paints, Helicopter Mechanic/ Helicopter Ethylbenzene,
Pacoima epoxy primers Maintenance Inspector methylene

chloride, Cr(VI)
Breathing Repair and tune-up of power Equipment Maintenance Worker Naphthalene, Soot
Apparatus Shop, | equipment and rescue tools (e.g., benzene,
Pacoima weed trimmers, generators, ethylbenzene

vacuums)
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Job Task Description Job Title Exposure Media and Chemicals
Site Location Job Task Name SEG Air Surface Residue
Breathing Fire hose repair Equipment Maintenance Worker Soot
Apparatus Shop,
Pacoima
Eastern Fire Maintenance of fire apparatus Shop/Field Fire Equipment Benzene, Soot, bulk
Shop, Los Mechanic ethylbenzene sample of

Angeles; North
County Fire
Shop, Lancaster

naphthalene, N,N-
dimethyl-para-
toluidine,

fiberglass strips
for asbestos

tetrachloroethyl-
ene, diesel
exhaust, welding
fumes

Wildfire base Soot

camp or fire site

Acetaldehyde,
benzene,
ethylbenzene,
formaldehyde,
polycyclic
aromatic
hydrocarbons
(PAHs),
naphthalene,
diesel exhaust

Repair of fire apparatus or other
equipment

Field Fire Equipment Mechanic

6  Next Steps

Task 4 will use the results of this study (Task 2) to conduct exposure monitoring of workers
for airborne chemicals, as well as chemical analysis of surface residues, as summarized in
Section 5 above. Samples from each SEG will be selected for personal breathing-zone air
sampling and surface/dermal wipe sampling of equipment. Due to limitations of budget
and schedule, sampling will focus on collecting data for the highest ranking possible
exposure conditions.

Task 5 will use the results of Task 4 and will include calculating the theoretical excess
cancer risk from exposure to carcinogenic materials for each SEG determined from Task 2
and toxicity criteria relevant for California risk assessments. The risk assessment will result
in an estimate of the probability of developing cancer as a result of exposure, expressed in
terms of the numbers of people out of one million. Varying degrees of conservatism will
be added to this approach to ensure that cancer risk is not underestimated, which makes it
probable that potential risk will be overestimated.

For Task 3, Epidemiologic assessment, employee records are being evaluated for
completeness and suitability for a future cancer epidemiologic study.
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Task 6 may include analyzing public comments, explaining the rationale for specific policy
recommendations, and disseminating the study findings to the governor, state legislature,
Occupational Safety and Health Standards Board, Los Angeles County Board of Supervi-
sors, and stakeholders in the workers’ compensation system.
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1 Background and Rationale

The International Agency for Research on Cancer (IARC) and recent epidemiologic studies
have suggested that firefighters may be at increased risk for certain cancers due to their
occupational exposures to carcinogens found in fire gases and smoke (e.g., benzene,
polycyclic aromatic hydrocarbons [PAHs], cadmium, crystalline silica), as well as
exposures to other agents (e.g., diesel exhaust) (IARC, 2010; LeMasters et al., 2006; Tsai
et al., 2015). Since January 1, 2012, firefighters have been included in the California
Cancer Presumption for worker compensation purposes (California Labor Code §3212.1).
With these benefits, a firefighter who develops cancer can be awarded compensation for
medical treatment and disability benefits, if the individual demonstrates that he or she was
exposed to a carcinogen during the course of their employment. In comparison, mechanics
who repair and clean firefighting vehicles and equipment are not covered by this worker
compensation program. Repairing and cleaning firefighting vehicles and equipment
(trucks, helicopters, axes, hoses, etc.) at a fire station or offsite at a fire event may expose
the mechanics to fire-related carcinogens, similar to those experienced by the firefighters.

As aresult, California Assembly Bill (AB) 1400 was created to define the fire mechanic’s
risk of exposures to carcinogens in the course of employment (AB 1400, 2019).
Specifically, AB 1400, Section 77.7, was added to the Labor Code on October 11, 2019,
and requires the Commission on Health and Safety and Workers” Compensation
(CHSWCQ), in partnership with the County of Los Angeles (LA County) and relevant labor
organizations, to submit a study to the Legislature, the Occupational Safety and Health
Standards Board, and the Los Angeles County Board of Supervisors “on the risk of
exposure to carcinogenic materials and incidence of occupational cancer in mechanics who
repair and clean firefighting vehicles” (Labor Code, 2019). The study components include:

e Site visits at representative facilities in Los Angeles County, California

e Interviews and surveys with current and former fire mechanics to assess
potential exposures to carcinogens

e Occupational exposure measurements of carcinogens identified as potentially
present in the workplace, to evaluate potential exposure to carcinogens

e (Quantitative health risk assessment of potential increased cancer risk associated
with exposure to carcinogens in the workplace.

ToxStrategies was contracted by the California Department of Industrial Relations (DIR),
CHSWC, to conduct the study as outlined in AB 1400. ToxStrategies’ approach to address
these study components includes six tasks:

e Task 1: Structured Literature Review — summary of available scientific
literature on exposure to chemical carcinogens and studies of cancer risk among
fire mechanics

e Task 2: Qualitative Exposure Assessment — site visits at representative facil-
ities



e Task 3: Epidemiologic assessment — feasibility study of cohort enumeration

e Task 4: Quantitative Exposure Assessment — measurement of current occu-
pational exposures to carcinogens

e Task 5: Cancer risk assessment — calculation of theoretical excess cancer risks
from occupational exposure to carcinogens

e Task 6: Technical assistance to the DIR.

The purpose of Task 3 (epidemiologic assessment) is to determine the feasibility of
conducting an epidemiology study to assess the risk of cancer in fire mechanics. A
feasibility study helps to determine whether a full epidemiologic study is warranted based
on availability of data and potential number of participants. Conducting an epidemiologic
study without this first step would likely waste limited resources and may not provide
meaningful results. This report summarizes the objectives, methods, and results of the
epidemiologic feasibility study and discusses recommendations for next steps.

2 Objectives

The objectives of Task 3 were as follows:

1. Evaluate employee records for completeness and suitability for a cancer study.

2. Ascertain availability of information in employee records for assessing disease
confounders (e.g., smoking).

3. Develop recommendation for the appropriate epidemiology design.

3 Methods

Evaluating a potential risk of cancer for a specific occupation is most commonly conducted
using a cohort study, which is an epidemiologic study design in which populations are
assembled based on a common factor (e.g., employment as a fire mechanic), observed over
time, evaluated for risk factors, and followed for a particular outcome. Cohort studies can
be either prospective, where exposure to risk factors is evaluated as part of the study, and
participants are followed forward in time, or retrospective, where exposures occurring in
the past are used to define cohorts, and the outcomes have already occurred.

To assess the feasibility of assembling a retrospective cohort of fire mechanics in LA
County to evaluate the risk of cancer, the following steps were taken:

1. Determine that occupation as an LA County fire mechanic can be ascertained
and verified, typically through employment records (exposure verification).

2. Ensure that the outcome of cancer can be ascertained and verified through a
relevant cancer registry or medical records that can be linked to cohort
participants (outcome ascertainment).



3. Evaluate the size of the potential cohort by determining the number of people
who ever held the occupation of interest (fire mechanics) during a specific
timeframe (cohort enumeration).

4. Determine the availability of demographic and socioeconomic characteristics
and medical history factors that may confound the relationship between
occupation and cancer (confounding variables).

If a retrospective cohort of fire mechanics can be assembled and tracked for cancer
outcomes, the incidence or mortality rates for certain cancers can be calculated within the
cohorts and subsequently compared to the cancer rates of a comparable population to
determine whether this occupation has higher (or lower) than expected rates of cancer.

ToxStrategies evaluated the feasibility of constructing a cohort of fire mechanics at LA
County Fire and following them for cancer outcomes. ToxStrategies first conducted
qualitative interviews with relevant LA County Fire personnel, including three fire
equipment mechanics, the president of the American Federation of State, County and
Municipal Employees (AFSCME) union local 119, and a representative from LA County
Fire human resources (HR), to gauge the scope of available information needed for cohort
assembly (Table 1). During the interviews, ToxStrategies staff members inquired as to the
type of information captured in employee records, including personal identifying
information and variables that may potentially confound the relationship between
occupation and cancer, such as smoking and body mass index (BMI).

Table 1.  Description of qualitative interviews

Interviewee Position Date of Interview

Luis del Cid Fire equipment mechanic 9/24/2020

Grant “Sonny” DeRose Fire equipment mechanic 9/24/2020

Harry Wong Fire equipment mechanic 9/24/2020

Gary Hodge President of the AFSCME union local; fire 9/29/2020
equipment mechanic

Julia Kim LA County Fire HR Chief Risk Manager 10/15/2020

After the interviews were completed, ToxStrategies worked with LA County Fire HR to
obtain additional information needed for the feasibility study. Notably, the HR department
was initially difficult to reach, and responses were often delayed for weeks due to the
COVID-19 pandemic. On December 14, 2020, a letter was sent to the department on behalf
of ToxStrategies from Assemblywoman Sydney Kamlager’s office, one of the co-sponsors
of the AB 1400 bill, to encourage response. If an epidemiologic study is pursued, a point
person at the County HR will need to be identified to ensure timely response and



participation as the County HR keeps the records necessary to conduct the study for LA
County fire mechanics.

4 Results

4.1 Exposure Verification

LA County Fire employees are categorized by occupation using job classification codes.
During one of ToxStrategies’ site visits to LA County Fire, ToxStrategies was provided
with a list of job classification codes for employees who would be considered fire
mechanics, including equipment maintenance workers, fire equipment mechanics,
helicopter mechanics, and helicopter maintenance inspectors (Table 2). Employees
working in senior positions for these job titles conduct the same work as non-senior
employees but they perform additional supervisory roles. All employees ever holding one
of these job classification codes would be considered as part of the fire mechanic cohort.

Table 2. Job classification codes of fire mechanics

Job Classification Code Description
6610 Equipment Maintenance Worker
7472 Fire Equipment Mechanic
7492 Helicopter Mechanic
7496 Helicopter Maintenance Inspector
6613 Senior Equipment Maintenance Worker
7473 Senior Fire Equipment Mechanic
7494 Senior Helicopter Mechanic

The job classification codes are included in various types of county records, including time
sheets, personnel files, and union records. Each of these records could serve as a source for
identifying participants in the cohort of fire mechanics, as well as determining the length
of time employees held a particular position. LA County Fire keeps physical, original
copies of official personnel files, as well as electronic records in the eHR system, a county-
wide system of electronic personnel records. While personnel records are retained at the
County for only five years after an employee’s termination (voluntary or involuntary), a
listing of employees by job classification code is available through the eHR system, which
began in 2012, and the County-Wide Timekeeping and Payroll/Personnel System
(CWTAPPS) system, which holds records from 1975 through 2012.



4.2 Outcome Ascertainment

The California Cancer Registry (CCR) is a comprehensive statewide cancer surveillance
program that captures diagnoses of cancer in the state of California since 1988. Cancer
reporting is required by state law. Approximately 5.8 million cancer cases are available for
research in the CCR, and nearly 200,000 additional cases are added annually. The CCR
has achieved gold certification from the North American Association of Central Cancer
Registries, the highest achievable standard, requiring case ascertainment of >95%
completeness (California Cancer Registry, 2018).

The LA County Cancer Surveillance Program, which reports data to the CCR, has
population-based cancer data available beginning in 1972 (USC, 2020) Cancer cases that
occurred in LA County specifically could be traced back to 1972, while cases occurring
outside the county could be traced back to 1988.

Cancer mortality can be evaluated using the National Death Index (NDI), a comprehensive
database of all deaths occurring in the US from 1979 through 2019 (latest available data).
Multiple causes of death are recorded in NDI records, and deaths due to cancer can be
identified (CDC, 2021).

Employees at LA County Fire can be linked to the CCR and/or the NDI using their social
security number and/or their date of birth, both of which are available in employee official
personnel files, as well as through the eHR system. Thus, fire mechanics can be tracked
reliably for cancer diagnoses and/or cancer-related death, provided that the cancer was
diagnosed within the state of California. Because social security number and date of birth
are sensitive personal identifying information, any epidemiologic study would require an
ethical evaluation and approval from an institutional review board (IRB). A project
proposal would need to be approved by the CCR to receive individual-level data.

4.3 Cohort Enumeration

Using the CWTAPPS system (1975-2012 personnel records), as well as the eHR records
(2012-2021), LA County Fire HR was able to provide the number of employees at LA
County Fire who held the position of fire mechanic from September 1, 1975, through
January 2021 (Table 3). September 1, 1975 was the earliest date available in the
CWTAPPS system in order to identify employees holding one of these codes. Senior
positions are often promoted internally, such that a single employee can have multiple job
codes of interest. After removing duplicate listings of employees holding multiple job
codes, a total of 180 individual employees were identified as having one of the fire
mechanic classification codes. This is a preliminary estimate; employees holding the
position for a short period of time (e.g., <90 days) may not be eligible for inclusion in the
cohort.



Table 3. Number of LA County fire mechanics, 1975-2021

Job Classification Code | Description Number of Employees
6610, 6613 Equipment Maintenance Worker, including 20
promotion to Senior position
7472, 7473 Fire Equipment Mechanic, including 126
promotion to Senior position
7492, 7494, 7496 Helicopter Mechanic, including promotion 34
to Senior position; Helicopter Maintenance
Inspector
Total 180

4.4 Confounding Variables

Prior to beginning employment at LA County Fire, fire equipment mechanics, equipment
maintenance workers, helicopter mechanics and helicopter maintenance inspectors must
complete a medical clearance evaluation. Employees undergo a physical evaluation at a
separate occupational health clinic. These records are not typically included in employee
personnel files, but they could potentially be obtained through the clinic. It is likely that
potential confounding variables would be captured during the pre-employment physical,
including smoking history, alcohol consumption, BMI, and personal and family medical
history.

Confounding variables are also available from linkage with the California Cancer Registry,
including tobacco use, comorbidities, patient height and weight, race, and socioeconomic
indicators. While some of these variables have been evaluated since the registry’s inception
in 1988 (comorbidities, race, socioeconomic variables), others are available only for cases
diagnosed in 2011 and later (height, weight, tobacco use). Thus, these variables can be used
only to validate available data from the pre-employment physical records. Additionally,
age, sex, and race may be available using the National Death Index.

4.5 Potential Comparison Populations

As a first step, the cancer incidence rates in the fire mechanic cohort could be compared to
the age- and sex-standardized cancer incidence and/or mortality rates in the state of
California. An incidence rate is calculated by taking the number of newly diagnosed cancer
cases over a period of time and dividing by the at-risk population during that time frame.
This is usually calculated as a rate per person-time available, such as 10 per 100,000
person-years of cohort follow-up. The ratio of the observed cancer incidence to the
expected incidence based on state rates (standardized incidence ratio, or SIR) would
identify any differences in cancer rates between fire mechanics and California residents.
While these types of studies are useful in identifying potential associations between



occupational groups and cancer, they are often confounded by underlying factors, such as
different rates of smoking between the cohort and the general population.

An ideal comparison population to evaluate the risk of cancer in fire mechanics would
comprise a demographically similar population. A group of workers with similar
distributions of age, sex, race, smoking history, and socioeconomic status would control
for potentially confounding variables and isolate the risk factor of working as a fire
mechanic. One potential comparison group could be other mechanics in LA County outside
of the Fire Department. These employees would likely have demographics similar to those
of the fire mechanics, without exposure to firefighting equipment and vehicles. The
comparison group could be identified with job classification codes in the eHR system and
linked to the CCR. However, it is unclear how many persons would make up a cohort of
general mechanics and whether the sample would be large enough to detect statistically
significant risks.

4.6 Additional Considerations

A theoretical calculation was conducted to estimate whether the potential cohort size
(n=180) would be large enough to detect a significant risk of cancer compared to the
general population. The CCR online analysis tool (CAL*Explorer) was used to determine
the incidence rate of all cancers among residents of LA County (386.3 per 100,000). The
risk of cancer among fire mechanics was assumed to be the same as the highest risk of a
specific cancer site observed among firefighters (50% increased risk of testicular cancer,
[TARC 2010], as no summary of the risk of all cancers was available). A power calculation
was conducted and determined that approximately 10,000 person-years of time would be
required. Assuming an average of 10 years of follow-up (time from beginning occupation
as a fire mechanic to latest date cancer data is available), approximately 1000 fire
mechanics would be needed to detect a significantly increased risk of cancer.

5 Conclusions and Recommendations

The epidemiologic feasibility study determined that a cohort of fire mechanics in LA
County could be assembled, identifying employees holding relevant occupational positions
since 1975 and linked to the California Cancer Registry and/or NDI for cancer outcomes.
However, the size of the potential cohort would be relatively small (preliminary estimate
of 180 employees from 1975-2021), limiting the ability to detect any risk of cancer in this
population. Conducting an epidemiologic study in this potential cohort would not produce
meaningful results. If the cancer risk in fire mechanics was similar to that of firefighters,
at least 1000 fire mechanics would be needed to determine a significant increased risk of
cancer.

5.1 Recommendation

Evaluate potential of expanding the cohort to fire mechanics throughout the state of
California.

10



The cohort of fire mechanics could be reliably constructed using job classification codes
and personnel records in LA County and could be tracked for cancer outcomes using the
CCR and/or NDI. To increase statistical power and precision, the feasibility of expanding
the cohort to fire mechanics throughout California could be explored. If other counties use
the same personnel records system and job classification codes, including all fire
mechanics in the State of California in the cohort, it would be straightforward. Cancer
incidence and mortality rates could be calculated for the cohort and compared to rates in
LA County and the State of California after standardizing the rates by age, sex, and race.
A larger cohort size would increase the statistical ability to detect any significant cancer
risk in these workers. Further, if an increased risk of one or more cancer sites is detected
within the cohort, nested case-control studies can be conducted to evaluate specific risk
factors within the cohort for these cancer types (e.g., certain job tasks, exposures, or
demographic factors).

11
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1 Background

ToxStrategies was contracted by the California Department of Industrial Relations (DIR),
Commission on Health and Safety and Workers’ Compensation (CHSWC), to conduct the
study as outlined in California Assembly Bill (AB) 1400. AB 1400 was created to define
the fire mechanics’ risk of exposures to carcinogens in the course of employment.

The study components include:

e Site visits to representative facilities in Los Angeles County, California
e Interviews and surveys with current and former fire mechanics
e Feasibility study to assess cancer incidence among fire mechanics

e Occupational exposure measurements of carcinogens found in the workplace,
to evaluate potential exposure to carcinogenic materials

e (Quantitative health risk assessment of potential increased cancer risk associated
with exposure to carcinogens in the workplace.

ToxStrategies’ approach to address these study components includes six tasks (provided in
our proposal submitted to the DIR [ToxStrategies, Inc., 2020a]):

e Task 1: Structured literature review — submitted; ToxStrategies, Inc. (2020b)

e Task 2: Qualitative exposure assessment — submitted; ToxStrategies, Inc.
(2020c¢)

e Task 3: Epidemiologic assessment — feasibility study of cohort enumeration
for future epidemiologic study design — ongoing

e Task 4: Quantitative exposure assessment — measurement of current occupa-
tional exposures to carcinogens; provided herein

e Task 5: Cancer risk assessment — calculation of theoretical excess cancer risks
from occupational exposure to carcinogens

e Task 6: Technical assistance to the DIR.

The purpose of Task 4, Quantitative Exposure Assessment, was to conduct exposure mon-
itoring of workers for airborne chemicals, as well as chemical analysis of surface residues,
based on the findings from Tasks 1 and 2. Samples from each similar exposure group (SEG)
were selected for personal breathing-zone (PBZ) air sampling and surface wipe sampling
of equipment. The quantitative exposure results from Task 4 will be used subsequently in
the cancer risk assessment (Task 5). The objectives, methods, results, and conclusions of
Task 4 are provided herein. The remaining study tasks are described in Section 7.



2 Objectives

The objectives of this quantitative exposure assessment were as follows:

1. Prepare a quantitative exposure assessment work plan.

2. Collect PBZ air samples and surface wipe samples for analysis at an American
Industrial Hygiene Association (AIHA)-accredited laboratory.

3. Present the analytical sample results (measurements) for each of the prioritized
job tasks.

3 Methods of Selecting Carcinogens

The identification and selection of chemicals for analytical sampling, for each of the prior-
itized job tasks, included the evaluation of findings from Task 1, Task 2, and other sources,
as summarized below.

3.1 Task 1 Findings

ToxStrategies identified chemicals in Task 1 (Structured Literature Review; ToxStrategies,
Inc., 2020b) for consideration in the quantitative exposure assessment, and additional
chemicals were added to the analysis plan following Task 2 (Qualitative Exposure Assess-
ment). In Task 1, ToxStrategies found no occupational chemical exposure studies that
explicitly focused on fire mechanics. However, nine industrial hygiene studies presented
data for fire stations and firefighting vehicles and/or gear, which could overlap with occu-
pational exposures of fire mechanics. The chemical carcinogens evaluated in those studies,
or considered subsequently for inclusion, are benzene, diesel exhaust, polycyclic aromatic
hydrocarbons (PAHs), crystalline silica, ethylbenzene, polychlorinated biphenyls (PCBs),
organochlorine pesticides (OCPs), acetaldehyde, formaldehyde, 1,4-dichlorobenzene, and
styrene. Benzene, diesel exhaust, PAHs, crystalline silica, and ethylbenzene were identi-
fied in Task 2 for inclusion in the quantitative assessment. OCPs and 1,4-dichlorobenzene
were not included in the analyses for Task 4, for the following reasons:

e OCPs were excluded from incorporation into the sampling plan, based on the
results of the study by Park et al. (2015) and the findings presented in IARC
(2010). Park et al. found that firefighting was not a significant source of expo-
sure to OCPs. Further, IARC did not report OCPs in their list of chemicals
measured during various firefighting operations (wildland, municipal, training,
or arson investigation).

e 1,4-Dichlorobenzene was excluded from consideration in the sampling plan,
because Fent et al. (2015) reported that firefighters’ brand new personal protec-
tive equipment (PPE) had a higher measured off-gassing air concentration of
1,4-dichlorobenzene than that of the used PPE that had been exposed to a
controlled burn. Therefore, off-gassing of 1,4-dichlorobenzene was not associ-



ated with the burn, but presumably, was associated with the chemicals used in
manufacturing the PPE.

PCBs, styrene, acetaldehyde, and formaldehyde were included in the Task 4 investigation,
for the following reasons:

e PCBs were not found to be a significant source of exposure among firefighters,
when measured in firefighter serum in the study by Park et al. (2015). However,
IARC (2010) reported PCBs in their list of chemicals measured during munic-
ipal firefighting operations. Therefore, PCBs were included in the sampling
plan for surface wipe analysis.

e Styrene was reported to have higher measured off-gassing in used firefighters’
PPE that had been exposed to a controlled burn than the measured background
levels (Fent et al., 2015). Therefore, styrene was added to the air sampling plan
for the SEG of equipment maintenance workers.

e Acetaldehyde and formaldehyde were measured at low levels during wildland
firefighting by Materna et al. (1992); therefore, these aldehydes were both
included in the PBZ air sampling plan for the SEG of equipment maintenance
workers.

3.2 Task 2 Findings

ToxStrategies relied primarily on the findings from Task 2, Qualitative Exposure Assess-
ment (ToxStrategies, Inc., 2020c¢), to prioritize the chemicals included in the PBZ air
samples and surface wipe samples. A qualitative exposure assessment tool was used to
rank potential exposures associated with jobs and tasks to carcinogens identified in the
workplace. This tool allowed ToxStrategies to target the DIR resources for Task 4 most
cost-effectively. Based on the outcome of the risk ranking results for all four SEGs, Tox-
Strategies prioritized the job tasks listed in Table 1 for the quantitative exposure
assessment.

ToxStrategies identified the surface residue, soot, as a priority carcinogen to measure
during the quantitative exposure assessment. Soot, ash, and char are considered fire
residues and have the potential to pose an occupational exposure concern for fire mechanics
who frequently contact fire apparatuses and equipment that have been exposed to a fire.
The chemicals that make up this residue may include “heavy metals, PAHs, dioxins and
furans” (ATHA, 2018). PAHs, dioxins, and furans were thus added to the sampling plan for
surface sampling of fire residues. With regard to the heavy metals, ToxStrategies included
arsenic and lead, because both have published cancer potency measures for the oral route,
which can be evaluated for cancer risk through a surface wipe sample. ToxStrategies
excluded cadmium, beryllium, nickel, and cobalt from the surface wipe sampling plan,
because these chemicals are carcinogenic only by inhalation and do not have published
cancer potency measures for other routes of exposure. Therefore, they were not evaluated
in surface wipe samples.



Table 1.

Job tasks prioritized for the quantitative exposure assessment

Job Task

Similar Exposure Group

Location

Heavy maintenance on aircraft,
including the task of oil leak
checks

Helicopter mechanic

Air Operations, Pacoima

Intermediate maintenance on
aircraft

Helicopter mechanic

Air Operations, Pacoima

Painting/priming/sanding aircraft
parts

Helicopter maintenance
inspector

Air Operations, Pacoima

Repair and tune-up of power
equipment and rescue tools

Equipment maintenance
worker

Breathing Apparatus Shop, Pacoima

Fire hose repair

Equipment maintenance
worker

Breathing Apparatus Shop, Pacoima

Maintenance and repair on fire
apparatus

Shop-assigned fire
equipment mechanic

Eastern Fire Shop, Los Angeles, &
North County Fire Shop, Lancaster

Repair of fire apparatus or other

Field-assigned FEM

Wildfire base camp

equipment at a wildfire base camp

33 Other Findings

A recent study by Fent et al. (2020) reported detections of the carcinogenic flame retardant,
tetrabromobisphenol-A, and chlorinated and brominated dioxins/furans in wipe samples of
firefighters> PPE subsequent to exposure to a simulated residential fire.
Tetrabromobisphenol-A and chlorinated and brominated dioxins/furans were also detected
in air samples collected during the active fire period of the simulated residential fire.
Because tetrabromobisphenol-A does not have published cancer potency measures, it
cannot be evaluated quantitatively, and therefore, it was not included in the sampling plan
for wipe analysis. However, chlorinated dioxins and furans were added to the sampling
plan for wipe analysis for all five SEGs based on the findings of this study.

ToxStrategies added the carcinogen pentachlorophenol to the sampling plan based on the
data reported in IARC (2010). Pentachlorophenol was detected in air samples measured in
municipal fires; thus, this chemical was suspected to be a fire residue in fire equipment and
apparatuses. Therefore, pentachlorophenol was added to the sampling plan for wipe
analysis for the SEGs of fire equipment mechanic and equipment maintenance workers.
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4

Sampling Plan

The final sampling plan is summarized below for each SEG and job task (Table 2). Execu-
tion of the sampling plan for each job task is described in more detail below.

Table 2.

Quantitative assessment plan by SEG and job task

Site Location

Job Task Description

Job Title

Exposure Media and Chemicals

Job Task Name

SEG

Air

Surface Residue

Air Operations,
Pacoima

Heavy maintenance on
aircraft, including the task
of oil-leak checks

Helicopter Mechanic/
Helicopter Maintenance
Inspector

Crystalline silica,
Cr(VI)

Cr(VI), PAHs, arsenic,
lead

Air Operations,
Pacoima

Intermediate maintenance
on aircraft

Helicopter Mechanic/
Helicopter Maintenance
Inspector

Benzene, ethylbenzene,
naphthalene, Cr(VI)

Cr(VI), chlorinated
dioxins/furans, PCBs,
PAHs, arsenic, lead

Air Operations,

Painting/priming/sanding

Helicopter Mechanic/

Ethylbenzene, Cr(VI),

Pacoima aircraft parts Helicopter Maintenance 4-chlorobenzo-
Inspector trifluoride, methylene

chloride
Breathing Repair and tune-up of Equipment Maintenance Acetaldehyde, PAHs, chlorinated
Apparatus Shop, | power equipment and Worker formaldehyde, benzene, | dioxins/furans, PCBs,
Pacoima rescue tools ethylbenzene, pentachlorophenol,

naphthalene, styrene arsenic, lead
Breathing Fire hose repair Equipment Maintenance PAHs, arsenic, lead
Apparatus Shop, Worker
Pacoima

Eastern Fire
Shop, Los
Angeles; North
County Fire
Shop, Lancaster

Maintenance and repair on
fire apparatus

Shop/Field Fire Equipment

Mechanic

Benzene, ethylbenzene
naphthalene, diesel
particulate, N,N-
dimethyl-para-
toluidine,
tetrachloroethylene,
welding fume metals
(including Cr(VI))

PAHs, chlorinated
dioxins/furans, PCBs,
pentachlorophenol,
arsenic, lead, bulk
sample of fiberglass
strips for asbestos

Wildfire base
camp or fire site

Repair of fire apparatus or
other equipment

Field Fire Equipment
Mechanic

Acetaldehyde, benzene,
ethylbenzene,
naphthalene, diesel
particulate,
formaldehyde, PAHs

PAHs, chlorinated
dioxins/furans, PCBs,
pentachlorophenol,
arsenic, lead

Abbreviations: Cr(VI) = hexavalent chromium; PAHs = polycyclic aromatic hydrocarbons; PCBs = polychlorinated biphenyls
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4.1 Air Operations, Pacoima

4.1.1  Heavy maintenance on aircraft, including the task of oil-leak checks

Heavy maintenance on the aircraft by helicopter mechanics typically takes place inside the
hangar, and includes disassembling and reassembling airframes, engines, and other com-
ponents and parts. The mechanics generally wear a uniform, work boots, goggles/safety
glasses, hearing protection, gloves (type dependent on task), and knee pads.

Personal breathing zone air samples were collected from six helicopter mechanics and
analyzed for the following chemicals:

e C(rystalline silica by NIOSH 7500 (modified [Mod.]) and 0600 using a 5-um
(micrometer) polyvinyl chloride (PVC) membrane and tared 5-um PVC mem-
brane in a three-piece cassette with aluminum cyclone

e Hexavalent chromium by OSHA ID-215 (version 2) using a 5-um PVC mem-
brane in a 37-mm (millimeter) cassette.

Wipe samples of the helicopter surfaces were collected in accordance with NIOSH Method
9100 (NIOSH, 1996) using a 10- x 10-centimeter (cm) square template. One template and
a new pair of gloves were used for each wipe sample. Six surfaces were sampled for the
following chemicals:

e PAHs by NIOSH 5528 using hexane-extracted gauze
e Arsenic and lead by NIOSH 9102 Mod. using Ghost Wipes.

Two surfaces were sampled for hexavalent chromium by OSHA ID-215 using a 37-mm
sodium hydroxide—coated binderless quartz (NaOHqz) fiber filter wipe.

The chemicals, sample identifiers (IDs), sampling locations, and observations/notes are
summarized in Table 3 for the wipe samples collected on various surfaces of the aircrafts
stationed in the hangar for heavy maintenance on November 3, 2020.

Table 3. Wipe samples collected on aircrafts in hangar

Observations /

Chemicals Sample ID Sampling Location Notes

PAHs N190LA-01 Intermediate gear box of | Fire residues/ dust
Firehawk

PAHs N14LA-03 Right stabilator of Fire residues/ dust
Bell412

PAHs NI14LA-02 Right tailbone of Fire residues/ dust
Bell412

12



Observations /

Chemicals Sample ID Sampling Location Notes

PAHs NI14LA-01 Right side of nose of Fire residues/ dust
Bell412

PAHs N190LA-02 Upper aft blade antenna, | Fire residues/ dust
left side, of Firehawk

PAHs N190LA-03 Transition access door, Fire residues/ dust
underside, of Firehawk

Arsenic and lead NI190LA-01-A Intermediate gear box of | Fire residues/ dust
Firehawk

Arsenic and lead N190LA-02-A Upper aft blade antenna, | Fire residues/ dust
left side, of Firehawk

Arsenic and lead N14LA-02-A Right tailbone of Fire residues/ dust
Bell412

Arsenic and lead NI14LA-01-A Right side of nose of Fire residues/ dust
Bell412

Arsenic and lead N190LA-03-A Transition access door, Fire residues/ dust
underside, of Firehawk

Arsenic and lead N14LA-03-A Right stabilator of Fire residues/ dust
Bell412

Hexavalent chromium N14LA-05 Skid on right side of Mastinox visible
Bell412

Hexavalent chromium N14LA-06 Mating surface of Mastinox visible
combining gear box
trimount of Bell412

One field blank per analyte was collected for quality assurance.

4.1.2  Intermediate maintenance on aircraft

Intermediate maintenance includes routine daily inspection and maintenance on the aircraft
by helicopter mechanics. This task is approximately an hour in duration and typically takes
place outdoors on the flight line or in a covered area off the flight line. PPE includes work
boots, work uniform, goggles/safety glasses, hearing protection, gloves (depending on
task), and knee pads. Intermediate maintenance is performed at the start of the work shift.
After the intermediate maintenance is completed each day, the helicopter mechanics return
to the hangar and conduct heavy maintenance on the aircraft. The intermediate maintenance
helicopter mechanics were measured during their entire work shift; therefore, the occupa-
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tional exposure samples capture both intermediate maintenance and heavy maintenance on
the aircraft, with the latter task constituting the bulk of the measurements.

PBZ air sampling was measured among six helicopter mechanics for the following chem-
icals:

e Benzene, ethylbenzene, and naphthalene using a 3M 3500/3520 organic vapor
monitor

e Hexavalent chromium by OSHA ID-215 (version 2) using a 5-uym PVC mem-
brane in a 37-mm cassette.

Wipe samples of the helicopter surfaces were collected in accordance with NIOSH Method
9100 (NIOSH, 1996) using a 10- x 10-cm square template. One template and a new pair of
gloves were used for each wipe sample.

Six surfaces were sampled for the following chemicals:

e Polycyclic aromatic hydrocarbons (PAHs) by NIOSH 5528 using hexane-
extracted gauze
e Arsenic and lead by NIOSH 9102 Mod. using Ghost Wipes

e Hexavalent chromium by OSHA ID-215 using a 37-mm NaOHgqz fiber filter.
Two surfaces were sampled for the following chemicals:

e Chlorinated dioxins/furans by EPA 1613B and PCBs by EPA 1668C using
swabs soaked in hexane.

The chemicals, sample IDs, sampling locations, and observations/notes are summarized in
Table 4 for the wipe samples collected on various surfaces of the aircrafts parked on the
flight line for intermediate maintenance on November 3, 2020.

14



Table 4.

Wipe samples collected on aircraft on the flight line

Chemical Sample ID Sampling Location Observations/ Notes

PAHs N822LA-01 Right engine exhaust cowling | Firehawk had been to a recent wildfire
of Firehawk (October 2020)

PAHs NI120LA-01 Tail of Bell412 Bell412 had not been cleaned since

usage in wildfire
PAHs N120LA-02 Blade antenna of Bell412 Bell412 had not been cleaned since
usage in wildfire

PAHs N822LA-03 Horizontal stabilator of Firehawk had been to a recent wildfire
Firehawk (October 2020)

PAHs N822LA-02 Forward cowling, right side, Firehawk had been to a recent wildfire
of Firehawk (October 2020)

PAHs N120LA-03 Glass "sun roof"/"greenhouse" | Bell412 had not been cleaned since
of Bell412 usage in wildfire

Arsenic and | N120LA-03- | Glass "sun roof"/"greenhouse" | Bell412 had not been cleaned since

lead A of Bell412 usage in wildfire

Arsenic and | N822LA-03- | Horizontal stabilator of Firehawk had been to a recent wildfire

lead A Firehawk (October 2020)

Arsenic and | N120LA-01- | Tail of Bell412 Bell412 had not been cleaned since

lead A usage in wildfire

Arsenic and | N120LA-02- | Blade antenna of Bell412 Bell412 had not been cleaned since

lead A usage in wildfire

Arsenic and | N822LA-01- | Right engine exhaust cowling | Firehawk had been to a recent wildfire

lead A of Firechawk (October 2020)

Arsenic and | N822LA-02- | Forward cowling, right side, Firehawk had been to a recent wildfire

lead A of Firechawk (October 2020)

Hexavalent | N18LA-01 Hot part of left engine (seam)

Chromium of Bell412

Hexavalent | N17LA-04 Hot part of left engine (seam)

Chromium of Bell412

Hexavalent | N18LA-02 Hot part of right engine (seam)

Chromium of Bell412

Hexavalent | N120LA-01 Hot part of right engine (seam)

Chromium of Bell412
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Chemical Sample ID Sampling Location Observations/ Notes

Hexavalent | N120LA-02 Hot part of left engine (seam)
Chromium of Bell412

Hexavalent | N17LA-03 Hot part of left engine (seam)
Chromium of Bell412

Chlorinated | 356-4 Horizontal stabilator of
dioxins/ Bell412

furans &
PCBs

Chlorinated | 356-5 Chin bubble of Bell412
dioxins/
furans &
PCBs

Field blanks were collected for quality assurance, as applicable.

Although diethanolamine and tetrahydrofuran were also considered potential carcinogens
of concern for this job task, these compounds were not measured quantitatively, because
they do not have published cancer potency measures. Thus, the cancer risk assessments
conducted in Task 5 for these chemicals will be qualitative.

4.1.3  Painting/priming/sanding aircraft parts

For the helicopter maintenance inspector job task of painting/priming on the interior and
exterior of the aircraft, sanding helicopter blades, painting helicopter blades, and painting
using aerosol paints and epoxy primers, ToxStrategies planned to measure one helicopter
maintenance inspector for the following chemicals through PBZ air sampling:

e Ethylbenzene using a 3M 3500/3520 organic vapor monitor

e Hexavalent chromium by OSHA ID-215 (version 2) using a 5-um PVC
membrane in a 37-mm cassette

e Methylene chloride using a 3M 3520 two-stage organic vapor monitor
e 4-Chlorobenzotrifluoride by NIOSH 1026 using a coconut shell charcoal

sorbent tube.

However, ToxStrategies was informed by Air Operations shortly before the scheduled
sampling event that this job task would not be performed and therefore could not be
measured, because no paint jobs were needed at the time. Therefore, the cancer risk
assessment (Task 5) for these chemicals in this job task will be qualitative.
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4.1.4  Area samples

ToxStrategies collected two area PBZ air samples to be analyzed for the following
chemicals:

e Benzene, ethylbenzene, and naphthalene using a 3M 3500/3520 organic vapor
monitor.

Because a field blank had already been collected for each of these chemicals, no additional
field blanks were collected.

4.2 Breathing Apparatus Shop, Pacoima

4.2.1 Repair and tune-up of power equipment and rescue tools

Shop locations at Pacoima include the Breathing Apparatus (BA) Shop, Small Engine
Repair Shop, and Fire Hose Repair Shop. At the Small Engine Repair Shop, worker tasks
include equipment examination and analysis of equipment malfunctions or mechanical
failure. Other tasks include tuning up equipment used by the County fire stations, such as
rescue tools, lawn mowers, vacuums, and generators. At the Fire Hose Repair Shop, the
workers are responsible for repairing fire-truck hoses and completing the hose test.
Equipment, such as firefighter BAs, is maintained and tested at the Pacoima BA Shop. BAs
used during fire training in simulated structure burns, such as that conducted at the Los
Angeles County Fire Department Fire Station 129 in Lancaster, are maintained at the BA
Pacoima shop. The workers’ PPE includes latex gloves and an apron.

At the Engine Repair Shop, PBZ air samples were collected among two equipment
maintenance workers for the following chemicals:

e Benzene, ethylbenzene, naphthalene, and styrene using a 3M 3500/3520
organic vapor monitor

e Acetaldehyde and formaldehyde by EPA TO-11A using an SKC 500-100,
UMEZx 100 passive sampler.

Wipe samples of the air packs (exterior surfaces) were collected in accordance with NIOSH
Method 9100 (NIOSH, 1996) using a 10- x 10-cm square template. One template and a
new pair of gloves were used for each wipe sample. Six air packs were sampled for the
following chemicals:

e PAHs by NIOSH 5528 using hexane-extracted gauze

e Arsenic and lead by NIOSH 9102 Mod. using Ghost Wipes.
Two air packs (exterior surfaces) were sampled for the following chemicals:

e Chlorinated dioxins/furans by EPA 1613B and PCBs by EPA 1668C using
swabs soaked in hexane.
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e Pentachlorophenol by OSHA 39 using sterile cotton gauze soaked in deionized

(DI) water.

The chemicals, sample IDs, sampling locations, and observations/notes are summarized in
Table 5 for the wipe samples collected on the field and training air packs in the BA shop

on November 3, 2020.

Table 5. Wipe samples collected on air packs

Chemical Sample ID Sampling Location Observations/ Notes

PAHs A49996 Where air pump sits, Field air pack
northern location

PAHs A50421 ENG-21-4 Where air pump sits, Field air pack
northern location

PAHs A5014 Q-24-5 Where air pump sits, Field air pack
northern location

PAHs ECTC-T-8 Where air pump sits, Training air pack
northern location

PAHs ECTC-T-38 Where air pump sits, Training air pack
northern location

PAHs NCSO-04 Where air pump sits, Training air pack
northern location

Arsenic and lead ECTC-T-8-A Where pump sits, Training air pack
southern location

Arsenic and lead ECTC-T-38-A Where pump sits, Training air pack

southern location

Arsenic and lead A49996-QUT-185-4-A | Where pump sits, Field air pack
southern location
Arsenic and lead A50143-Q-24-5-A Where pump sits, Field air pack

southern location

Arsenic and lead

NC50-4-A

Where pump sits,
southern location

Training air pack

Arsenic and lead AS0421-ENG-21-4-A | Where pump sits, Field air pack
southern location
Chlorinated dioxins/ furans | BA-1 Where pump sits, middle | Field air pack;

& PCBs

portion

AS0421-Eng-21-4
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Chemical Sample ID Sampling Location Observations/ Notes

Chlorinated dioxins/ furans | BA-2 Where pump sits, middle | Training air pack;

& PCBs portion ECTC-T-42

Pentachlorophenol A50143-Q-24-5 Where pump sits, middle | Field air pack
portion

Pentachlorophenol ECTC-T-7 Where pump sits, middle | Training air pack
portion

Field blanks were collected for quality assurance, as applicable.

4.2.2  Fire hose repair

Wipe samples of used fire hoses (exterior surfaces) were collected in accordance with
NIOSH Method 9100 (NIOSH, 1996) using a 10- x 10-cm square template. One template
and a new pair of gloves were used for each wipe sample. Six fire hoses were sampled for
the following chemicals:

e PAHs by NIOSH 5528 using hexane-extracted gauze
e Arsenic and lead by NIOSH 9102 Mod. using Ghost Wipes.

The chemicals, sample IDs, sampling locations, and observations/notes are summarized in
Table 6 for the wipe samples collected on the fire hoses on November 3, 2020.

Table 6. Wipe samples collected on fire hoses

Chemical Sample ID Sampling Location Observations/ Notes
PAHs H-01 Exterior of hose Fire hose, very dirty
PAHs H-02 Exterior of hose Fire hose

PAHs H-03 Exterior of hose Fire hose

PAHs H-04 Exterior of hose Fire hose, very dirty
PAHs H-05 Exterior of hose Fire hose, very dirty
PAHs H-06 Exterior of hose Fire hose

Arsenic and lead H-01-A Exterior of hose Fire hose

Arsenic and lead H-02-A Exterior of hose Fire hose

Arsenic and lead H-03-A Exterior of hose Fire hose
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Chemical Sample ID Sampling Location Observations/ Notes

Arsenic and lead H-04-A Exterior of hose Fire hose
Arsenic and lead H-05-A Exterior of hose Fire hose
Arsenic and lead H-06-A Exterior of hose Fire hose

Field blanks were collected for quality assurance, as applicable.

4.3 Eastern Fire Shop, Los Angeles

4.3.1 Maintenance and repair on fire apparatus

Shop-assigned Fire Equipment Mechanics (FEMs) typically work on the major repairs such
as engine and transmission changes, in-frame engine rebuilds, differential exchanges and
rebuilds, major pump repair, plumbing issues, and water tank removal, and they are
required to do more welding for significant parts repair and replacement. PPE among the
FEMs varies depending on task. For example, during welding, PPE includes a welding
helmet, welding gloves, and an N95 respirator; when painting, PPE includes latex gloves,
eye protection, and an N95 respirator. Goggles (or other eye protection), latex gloves, and
knee pads are used for other FEM tasks.

PBZ air samples were collected among six FEMs for the following chemicals:

e Benzene, ethylbenzene, and naphthalene using a 3M 3500/3520 organic vapor
monitor

e Diesel particulate (as elemental carbon) by NIOSH 5040 using a quartz-fiber
filter in a three-piece 37-mm cassette

e Welding fume metals by NIOSH 7300 Mod. using 0.8-um mixed cellulose ester
membrane in a two-piece 37-mm cassette

e Hexavalent chromium (in welding fume) by OSHA ID-215 (version 2) using a
5-um PVC membrane in a 37-mm cassette

e N,N-Dimethyl-para-toluidine by NIOSH 2002 (Issue 2) using an SKC 226-98,
XAD-7 (phosphoric acid) sorbent tube

e Tetrachloroethylene by NIOSH 1003 using an SKC 226-01, charcoal tube
(100/50 mg).

Wipe samples on the fire trucks were collected in accordance with NIOSH Method 9100
(NIOSH, 1996) using a 10- x 10-cm square template. One template and a new pair of gloves
were used for each wipe sample. Six locations on the fire truck were sampled for the
following chemicals:
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e PAHs by NIOSH 5528 using hexane-extracted gauze
e Arsenic and lead by NIOSH 9102 Mod. using Ghost Wipes

e Pentachlorophenol by OSHA 39 using sterile cotton gauze soaked in DI water

e Chlorinated dioxins/furans by EPA 1613B and PCBs by EPA 1668C using
swabs soaked in hexane.

The chemicals, sample IDs, sampling locations, and observations/notes are summarized in
Table 7 for the wipe samples collected on various surfaces of the fire trucks at the Eastern
Fire Shop on November 4, 2020.

Table 7. Wipe sample collected on fire trucks

the stainless-steel water
tank

Chemical Sample ID Sampling Location Observations/ Notes
PAHs ENG-558-PAH-01 Under captain's chair Engine 558; 1998;
F0561; very dusty
PAHs ENG-159-PAH-01 Plumbing compartment Engine 159; F2174;
very dirty on piping
PAHs ENG-583-PAH-02 Truck bed where the Engine 583; 1998;
hoses sit F0581; used in Bobcat
fire; some ashy debris
PAHs ENG-583-PAH-01 Left rear frame at Engine 583; 1998;
differential F0581; used in Bobcat
fire; very dirty
PAHs ENG-558-PAH-02 Foam pump Engine 558; 1998;
compartment F0561; dusty/dirty
PAHs ENG-168-PAH-01 Fuel cell directly beneath | Engine 168; F1567;

dusty/dirty

Chlorinated dioxins/ furans | ENG-558-DFP-02 Foam pump Engine 558; 1998;
& PCBs compartment F0561; dusty/dirty
Chlorinated dioxins/ furans | ENG-583-DFP-02 Truck bed where the Engine 583; 1998;
& PCBs hoses sit F0581; used in Bobcat

fire; some ashy debris

Chlorinated dioxins/ furans
& PCBs

ENG-168-DFP-01

Fuel cell directly beneath
the stainless-steel water
tank

Engine 168; F1567;
dusty/dirty

Chlorinated dioxins/ furans
& PCBs

ENG-159-DFP-1

Plumbing compartment

Engine 159; F2174;
very dirty on piping
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Chemical

Sample ID

Sampling Location

Observations/ Notes

Chlorinated dioxins/ furans
& PCBs

ENG-583-DFP-01

Left rear frame at
differential

Engine 583; 1998;
F0581; used in Bobcat
fire; very dirty

Chlorinated dioxins/ furans
& PCBs

ENG-558-DFP-01

Under captain's chair

Engine 558; 1998;
F0561; very dusty

Pentachlorophenol ENG-168-PENTA-01 | Fuel cell directly beneath | Engine 168; F1567;
the stainless-steel water | dusty/dirty
tank
Pentachlorophenol ENG-583-PENTA-01 | Left rear frame at Engine 583; 1998;
differential F0581; used in Bobcat
fire; very dirty
Pentachlorophenol ENG-558-PENTA-01 | Under captain's chair Engine 558; 1998;
F0561; very dusty
Pentachlorophenol ENG-583-PENTA-02 | Truck bed where the Engine 583; 1998;
hoses sit F0581; used in Bobcat
fire; some ashy debris
Pentachlorophenol ENG159-PENTA-1 Plumbing compartment | Engine 159; F2174;
very dirty on piping
Pentachlorophenol ENG-558-PENTA-02 | Foam pump Engine 558; 1998;
compartment F0561; dusty/dirty
Arsenic and lead ENG583-A-1 Left rear frame at Engine 583; 1998;
differential F0581; used in Bobcat
fire; very dirty
Arsenic and lead ENG-558-A-01 Captain’s kick panel Engine 558; 1998;
F0561; very dusty
Arsenic and lead ENG159-A-1 Plumbing compartment | Engine 159; F2174;
very dirty on piping
Arsenic and lead ENG-583-A-02 Truck bed where the Engine 583; 1998;
hoses sit F0581; used in Bobcat
fire; some ashy debris
Arsenic and lead ENG-168-A-01 Fuel cell directly beneath | Engine 168; F1567;
the stainless-steel water | dusty/dirty
tank
Arsenic and lead ENG-558-A-02 Foam pump Engine 558; 1998;
compartment F0561; dusty/dirty
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In addition, four bulk samples of the vermiculite-coated fiberglass strips were analyzed for
asbestos.

One field blank was collected from each of the analyses listed above, except for the bulk
samples.

4.3.2  Area samples

ToxStrategies collected two area PBZ air samples to be analyzed for the following
chemicals:

e Benzene, ethylbenzene, and naphthalene using a 3M 3500/3520 organic vapor
monitor

e Diesel particulate (as elemental carbon) by NIOSH 5040 using a quartz-fiber
filter in a three-piece 37-mm cassette.

Because a field blank was collected for each of these chemicals, as described in Section
4.3.1, no additional field blanks were collected.

Cumene, tetrabromobisphenol-A, and methyl isobutyl ketone were also considered
potential carcinogens of concern for the job task at the Eastern Fire Shop; however, these
compounds were not measured quantitatively, because they do not have published cancer
potency measures. Thus, their cancer risk assessment (Task 5) will be qualitative only.

4.4 Wildfire Base Camp, Los Angeles County

4.4.1 Repair of fire apparatus or other equipment

For the field-assigned FEM, the job task of repairing fire apparatuses or other equipment
at a wildfire base camp ranked very high and was thus considered a high priority for Task 4.
ToxStrategies planned to conduct PBZ air sampling among three field FEMs for the
following chemicals:

e Acetaldehyde and formaldehyde by EPA TO-11A using an SKC 500-100,
UMEx 100 passive sampler

e Benzene, ethylbenzene, and naphthalene using a 3M 3500/3520 organic vapor
monitor

e Diesel particulates (as elemental carbon) by NIOSH 5040 using a quartz-fiber
filter in a three-piece 37-mm cassette

e PAHs by NIOSH 5528 (draft) using a SKC 226-57, OSHA versatile sampler
(XAD-7, glass fiber filter) tube.
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Wipe samples on fire trucks and other field equipment that a field FEM would contact were
planned to be collected for the following chemicals:

e PAHs by NIOSH 5528 using hexane-extracted gauze
e Arsenic and lead by NIOSH 9102 Mod. using Ghost Wipes
e Pentachlorophenol by OSHA 39 using sterile cotton gauze soaked in DI water

e Chlorinated dioxins/furans by EPA 1613B and PCBs by EPA 1668C using
swabs soaked in hexane.

However, at the time of the study, there were no active fires in Los Angeles County;
therefore, this job task will be assessed using the scientific literature for the cancer risk
assessment in Task 5.

4.5 Calibration of PBZ Air Samples

Personal air sampling pumps were calibrated using a primary or secondary calibration
device, with the tubing and sampling cassette connected in-line. Pre- and post-flow rates
were measured directly before and after the PBZ air sample was collected; flow rates that
had a difference of greater than 5% were identified as estimated. Each analytical method
defines the recommended flow rates.

4.6 Laboratory Analysis

Most samples were analyzed by ALS Environmental, an AIHA-accredited laboratory, in
Salt Lake City, Utah, under a standard turnaround time. The exception was the dioxins,
furans, and PCB samples, which were shipped to ALS Environmental in Burlington,
Ontario.

5 Results

The analytical results for the submitted samples are presented below for each SEG and job
task, and the laboratory reports are included in Attachment 1.

5.1 Air Operations, Pacoima (November 3, 2020)

5.1.1 PBZ air samples

Hexavalent chromium was measured in one sample collected among helicopter mechanics
performing intermediate and heavy maintenance on the aircraft. One sample from each of
these job tasks had a personal sampling air pump that failed during the sampling event;
therefore, these samples were discarded and not analyzed. The analytical results are
provided in Table 8.
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Respirable crystalline silica as quartz, cristobalite, and tridymite were sampled among
helicopter mechanics performing heavy maintenance on the aircraft. The analytical results
are provided in Table 9. Respirable crystalline silica as quartz, cristobalite, and tridymite
were not measured in any sample (Table 9).

Benzene, ethylbenzene, and naphthalene were analyzed in samples collected among
helicopter mechanics performing intermediate maintenance on the aircraft. Two area
samples were also measured in the hanger. One area sample was collected along the
southwest wall, and one sample was collected in the work area. The analytical results are
provided in Table 10; benzene, ethylbenzene, and naphthalene were not detected in any
sample (Table 10).

Table 8. Hexavalent chromium personal breathing zone (PBZ) air sampling results
analyzed by OSHA ID-215

Sample Air Hexavalent

Sampling Employee Sample | Duration | Volume | Chromium

Date Name Job Task ID (minutes) | (Liters) (mg/m?)

11/3/2020 Anthony Intermediate & heavy HM- 438 876 <0.000068
Velletto maintenance on aircraft | 1103-01

11/3/2020 Alexander | Intermediate & heavy HM- 465 930 <0.000065
Gonzalez maintenance on aircraft | 1103-02

11/3/2020 Ruben Intermediate & heavy HM- 454 908 <0.000066
Perez maintenance on aircraft | 1103-04

11/3/2020 Tyrone Intermediate & heavy HM- 426 852 <0.000070
Mathis maintenance on aircraft | 1103-08

11/3/2020 Jose Heavy maintenance on | HM- 385 770 <0.000078
Murillo aircraft 1103-10

11/3/2020 Kevin Intermediate & heavy HM- 416 832 <0.000072
McDougall | maintenance on aircraft | 1103-11

11/3/2020 | James Ring | Heavy maintenance on | HM- 314 628 <0.000096

aircraft 1103-12

11/3/2020 Terry Heavy maintenance on | HM- 372 744 0.000084
Apodaca aircraft 1103-13

Cal/OSHA 8-hr TWA PEL' 0.005

Cal/OSHA 8-hr TWA action level 0.0025

T8 CCR§5206

Abbreviations: <= not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR =
California Code of Regulations; hr = hour; PEL = permissible exposure limit; mg/m? = milligrams per cubic meter of
air; TWA = time-weighted average

Bold indicates detected result.
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Table 9. Respirable crystalline silica personal breathing zone (PBZ) air sampling
results analyzed by NIOSH 7500 Mod

Quartz;
Sample Air cristobalite;
Sampling Sample Duration Volume | tridymite
Date Employee Name | Job Task ID (minutes) (Liters) (mg/m?)
11/3/2020 Tyrone Mathis Heavy 40203 422 1,055 <0.0047; <0.0047;
maintenance <0.019
on aircraft
11/3/2020 Adam Parra Heavy 40204 417 1,042.5 <0.0048; <0.0048;
maintenance <0.019
on aircraft
11/3/2020 Jose Murillo Heavy 40174 393 982.5 <0.0051; <0.0051;
maintenance <0.020
on aircraft
11/3/2020 Kevin McDougall | Heavy 40173 379%* 947.5 <0.0053; <0.0053;
maintenance <0.021
on aircraft
11/3/2020 James Ring Heavy 40193 314 785 <0.0064; <0.0064;
maintenance <0.025
on aircraft
11/3/2020 Terry Apodaca Heavy 40163 374 935 <0.0053; <0.0053;
maintenance <0.021
on aircraft
Cal/OSHA 8-hr TWA PEL' 0.050
Cal/OSHA 8-hr TWA action level 0.025

T8 CCR§1532.3 for respirable crystalline silica (quartz, cristobalite, and/or tridymite)

* Sample duration is uncertain; personal sampling air pump faulted between the times of 1:30pm and 3:15pm. Sample
duration is based on an estimated sample end time of 2:30pm. The results may be biased high, but they were all non-
detect.

Abbreviations: <= not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR =
California Code of Regulations; hr = hour; mg/m® = milligrams per cubic meter of air; TWA = time-weighted average
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Table 10. Benzene, ethylbenzene, and naphthalene personal breathing zone (PBZ) air

sampling results analyzed by 3M 3500/3520 POVM

Sample Ethyl- Naph-
Sampling Sample Duration | Benzene | benzene | thalene
Date Employee Name | Job Task 1D (minutes) | (mg/m®) | (mg/m% | (mg/m)
11/3/2020 Anthony Velletto | Intermediate EL0042 | 546 <0.052 | <0.67 <0.74
maintenance
on aircraft
11/3/2020 Alexander Intermediate EL0122 547 <0.051 <0.67 <0.74
Gonzalez maintenance
on aircraft
11/3/2020 Joseph Martinez Intermediate ELO0053 547 <0.051 <0.67 <0.74
maintenance
on aircraft
11/3/2020 Ruben Perez Intermediate EL0089 542 <0.052 <0.68 <0.75
maintenance
on aircraft
11/3/2020 Kevin McDougall | Intermediate EL0134 | 467 <0.060 | <0.78 <0.87
maintenance
on aircraft
11/3/2020 Tyrone Mathis Intermediate ELO146 | 461 <0.061 <0.79 <0.88
maintenance
on aircraft
11/3/2020 Area Sample #1 in | General work | ELO086 | 487 <0.058 | <0.75 <0.83
Hangar in Hangar
(southwest wall in
Hangar)
11/3/2020 Area Sample #2 in | General work | EL0132 486 <0.058 <0.75 <0.84
Hangar (Work in Hangar
Area)
Cal/OSHA 8-hr TWA PEL' 3.19 22 0.5
Cal/OSHA 8-hr TWA action level 1.60 NA NA

T8 CCR§5218 for benzene (converted ppm units to mg/m? using molar volume in liters at normal temperature and pressure [0 °C,
760 mmHg]), Title 8, Table AC-1 for ethylbenzene and naphthalene

Abbreviations: <= not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR = California
Code of Regulations; hr = hour; TWA = time-weighted average; mg/m* = milligrams per cubic meter of air; PEL = permissible
exposure limit; ppm = parts per million by volume; NA = not available
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5.1.2

Surface wipe samples (November 3, 2020)

A Firehawk and a Bell412 were parked inside the hangar for heavy maintenance. PAHs,
arsenic, lead, and hexavalent chromium were analyzed for in wipe samples from various
locations of these aircraft. The analytical results are provided in Table 11. Only hexavalent
chromium and lead were measurable in any sample; no other chemicals were detected

(Table 11).
Table 11. Wipe sample results on aircrafts in hangar
Sample Sampling Observations

Chemical | Method | ID Location / Notes Result (ug/em?)
PAHs NIOSH | N190LA- | Intermediate | Fire residues/ | Naphthalene: <0.0050
5528 01 gear box of | dust * Acenaphthylene: <0.0050
Firehawk * Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | N14LA- Right Fire residues/ | Naphthalene: <0.0050
5528 03 stabilator of | dust * Acenaphthylene: <0.0050
Bell412 * Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sample Sampling Observations

Chemical | Method | ID Location / Notes Result (ug/em?)
PAHs NIOSH | N14LA- Right Fire residues/ | Naphthalene: <0.0050
5528 02 tailbone of | dust * Acenaphthylene: <0.0050
Bell412 * Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | N14LA- Right side Fire residues/ | Naphthalene: <0.0050
5528 01 of nose of dust * Acenaphthylene: <0.0050
Bell412 * Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | N190LA- | Upper aft Fire residues/ | Naphthalene: <0.0050
5528 02 blade dust * Acenaphthylene: <0.0050
antenna, left * Acenaphthene: <0.0050
side, of *Fluorene: <0.0050
Firehawk *Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sample Sampling Observations
Chemical | Method | ID Location / Notes Result (ug/em?)
PAHs NIOSH | N190LA- | Transition Fire residues/ | Naphthalene: <0.0050
5528 03 access door, | dust * Acenaphthylene: <0.0050
underside, * Acenaphthene: <0.0050
of Firechawk *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
Arsenic / NIOSH | N190LA- | Intermediate | Fire residues/ | Arsenic: <0.063 Lead: 0.019
Lead 9102 01-A gear box of | dust
Mod Firchawk
Arsenic / NIOSH | N190LA- | Upper aft Fire residues/ | Arsenic: <0.063 Lead: <0.0050
Lead 9102 02-A blade dust
Mod antenna, left
side, of
Firchawk
Arsenic / NIOSH | N14LA- Right Fire residues/ | Arsenic: <0.063 Lead: 0.023
Lead 9102 02-A tailbone of | dust
Mod Bell412
Arsenic / NIOSH | N14LA- Right side Fire residues/ | Arsenic: <0.063 Lead: 0.028
Lead 9102 01-A of nose of dust
Mod Bell412
Arsenic / NIOSH | N190LA- | Transition Fire residues/ | Arsenic: <0.063 Lead: 0.023
Lead 9102 03-A access door, | dust
Mod underside,
of Firechawk
Arsenic / NIOSH | NI14LA- Right Fire residues/ | Arsenic: <0.063 Lead: 0.033
Lead 9102 03-A stabilator of | dust
Mod Bell412

30




Sample Sampling Observations

Chemical | Method | ID Location / Notes Result (ug/em?)
Hexavalent | OSHA | N14LA- Skid on Mastinox 0.080
chromium | ID-215 | 05 right side of | visible

Bell412
Hexavalent | OSHA | N14LA- Mating Mastinox 0.54
chromium | ID-215 | 06 surface of visible

combining

gear box

trimount of

Bell412

Abbreviations: < = not detected; pg/cm? = micrograms per square centimeter; * = not considered a carcinogen

Bold indicates detected result.

A combination of Firehawks and Bell412s were parked outside on the flight line. PAHs,
arsenic, lead, hexavalent chromium, chlorinated dioxins/furans, and PCBs were analyzed
for in wipe samples from various locations of the aircraft. The analytical results are
provided in Table 12. The analytical results for chlorinated dioxins/furans and PCBs were
converted to a 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxic equivalence (TEQ)
concentration. Note that there are only 12 PCB congeners with published congener-specific
toxicity equivalency factors (TEFs) (DTSC HERO, 2017; USEPA, 2010; van den Berg et al.,
2006 [WHO report]). The TEQ is calculated by multiplying the TEF, which is an estimate of
the congener-specific toxicity/potency relative to the toxicity/potency of TCDD (TEF value of
1), by the detected concentration of the dioxin or dioxin-like congener (DTSC HERO, 2017;
USEPA, 2010; van den Berg et al., 2006 [WHO report]). The individual TEQ concentrations
are then summed to yield the total TEQ concentration for that sample. Therefore, the
calculated TEQs are presented for chlorinated dioxins/furans and PCBs, where applicable.
The non-TEQ PCBs total is also presented for each sample, which is calculated by
summing the individual congeners without a TEF. Congeners that were non-detects were
assigned values equal to 50% of the reporting limit for calculating the dioxin/furan/PCB
TEQ and non-TEQ PCB totals for each sample. The laboratory reports found in Attachment
1 present the analytical results for each congener. Attachment 2 contains the analytical
results by PCB and dioxin/furan congener (ug/cm?), TEFs applied, and TEQ calculations
by Sample ID. PAHs and arsenic were not measured in any sample.
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Table 12. Wipe sample results on aircrafts on flight line

Sampling Observations/

Chemical Method | Sample ID | Location Notes Result (pg/cm?)
PAHs NIOSH | N822LA- Right engine | Firehawk had Naphthalene: <0.0050
5528 01 exhaust been to a recent * Acenaphthylene: <0.0050
cowling of wildfire (October | *Acenaphthene: <0.0050
Firehawk 2020) *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | N120LA- Tail of Bell412 had not Naphthalene: <0.0050
5528 01 Bell412 been cleaned * Acenaphthylene: <0.0050
since usage in * Acenaphthene: <0.0050
wildfire *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sampling Observations/

Chemical Method | Sample ID | Location Notes Result (pg/cm?)
PAHs NIOSH | N120LA- Blade Bell412 had not Naphthalene: <0.0050
5528 02 antenna of been cleaned * Acenaphthylene: <0.0050
Bell412 since usage in * Acenaphthene: <0.0050
wildfire *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | N822LA- Horizontal Firehawk had Naphthalene: <0.0050
5528 03 stabilator of | been to a recent * Acenaphthylene: <0.0050
Firehawk wildfire (October | *Acenaphthene: <0.0050
2020) *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | N822LA- Forward Firehawk had Naphthalene: <0.0050
5528 02 cowling, right | been to a recent * Acenaphthylene: <0.0050
side, of wildfire (October | *Acenaphthene: <0.0050
Firehawk 2020) *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050

33




Sampling Observations/
Chemical Method | Sample ID | Location Notes Result (ug/cm?)
PAHs NIOSH | N120LA- Glass "sun Bell412 had not Naphthalene: <0.0050
5528 03 roof"/"greenh | been cleaned * Acenaphthylene: <0.0050
ouse" of since usage in * Acenaphthene: <0.0050
Bell412 wildfire *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
Arsenic / Lead | NIOSH | N120LA- Glass "sun Bell412 had not Arsenic: <0.063 | Lead: 0.016
9102 03-A roof"/"greenh | been cleaned
Mod ouse" of since usage in
Bell412 wildfire
Arsenic / Lead | NIOSH | N822LA- Horizontal Firechawk had Arsenic: <0.063 | Lead: 0.0091
9102 03-A stabilator of | been to a recent
Mod Firchawk wildfire (October
2020)
Arsenic / Lead | NIOSH | N120LA- Tail of Bell412 had not Arsenic: <0.063 | Lead: 0.0082
9102 01-A Bell412 been cleaned
Mod since usage in
wildfire
Arsenic / Lead | NIOSH | N120LA- Blade Bell412 had not Arsenic: <0.063 | Lead: 0.016
9102 02-A antenna of been cleaned
Mod Bell412 since usage in
wildfire
Arsenic / Lead | NIOSH | N822LA- Right engine | Firehawk had Arsenic: <0.063 | Lead: <0.0050
9102 01-A exhaust been to a recent
Mod cowling of wildfire (October
Firehawk 2020)
Arsenic / Lead | NIOSH | N822LA- Forward Firechawk had Arsenic: <0.063 | Lead: 0.0085
9102 02-A cowling, right | been to a recent
Mod side, of wildfire (October
Firehawk 2020)

34




Sampling Observations/
Chemical Method | Sample ID | Location Notes Result (ug/cm?)
Hexavalent OSHA N18LA-01 | Hot part of 0.0014
Chromium ID-215 left engine

(seam) of

Bell412
Hexavalent OSHA N17LA-04 | Hot part of 0.00076
Chromium ID-215 left engine

(seam) of

Bell412
Hexavalent OSHA NI18LA-02 | Hot part of 0.0022
Chromium ID-215 right engine

(seam) of

Bell412
Hexavalent OSHA NI120LA- Hot part of 0.0019
Chromium ID-215 | 01 right engine

(seam) of

Bell412
Hexavalent OSHA NI120LA- Hot part of 0.0013
Chromium ID-215 | 02 left engine

(seam) of

Bell412
Hexavalent OSHA N17LA-03 | Hot part of 0.0011
Chromium ID-215 left engine

(seam) of

Bell412
PCBs EPA 356-4 Horizontal PCB TEQ f: 8.6x1071°

1668C stabilator of Non-TEQ PCB 7: 2.9x10-¢

Bell412
Chlorinated EPA 356-4 Horizontal TEQ t: 1.3x10®
dioxins/furans | 1613B stabilator of

Bell412
PCBs EPA 356-5 Chin bubble PCB TEQ 7: 1.2x10°

1668C of Bell412 Non-TEQ PCB +: 2.9x10¢

Chlorinated EPA 356-5 Chin bubble TEQ t: 1.5x108
dioxins/furans | 1613B of Bell412

Abbreviations: < = not detected; pug/cm? = micrograms per square centimeter; TEQ = 2,3,7,8-tetrachlorodibenzo-p-dioxin

(TCDD) toxic equivalence; TEQ concentrations are calculated by multiplying the toxic equivalency factor (TEF) by the detected

concentration of the dioxin or dioxin-like congener (dioxin/furan/PCB); * = not considered a carcinogen

T Congeners that were non-detects were assigned values equal to 50% of the detection limit.

Bold indicates detected result.




5.2

5.2.1

Breathing Apparatus Shop, Pacoima (November 3, 2020)

PBZ air samples

Benzene, ethylbenzene, naphthalene, styrene, acetaldehyde, and formaldehyde were
analyzed in PBZ air samples collected among equipment maintenance workers in the
small-engine repair shop. The analytical results are provided in Table 13 for benzene,
ethylbenzene, naphthalene, and styrene, and in Table 14 results for acetaldehyde and

formaldehyde are presented. Benzene, acetaldehyde, and formaldehyde were detected.

Table 13. Benzene, ethylbenzene, naphthalene, and styrene personal breathing zone (PBZ) air

sampling results analyzed by 3M 3500/3520 POVM

Sample Ethyl- Naph-

Sampling Employee Sample | Duration | Benzene benzene | thalene Styrene
Date Name Job Task 1D (minutes) | (mg/m?) (mg/m®) | (mg/m®) | (mg/m3)
11/3/2020 | Ariel Orozco Small engine

repair shop

equipment EL0064 | 349 0.68 <1.0 <1.2 <0.99

maintenance

worker
11/3/2020 | Pedro Zuniga Small engine

repair shop

equipment ELO0139 | 349 0.30 <1.0 <1.2 <0.99

maintenance

worker
Cal/OSHA 8-hr TWA PEL' 3.19 22 0.5 215
Cal/OSHA 8-hr TWA action level 1.60 NA NA NA

1 8 CCR§5218 for benzene (converted ppm units to mg/m? using molar volume in liters at normal temperature and pressure [0 °C,
760 mmHg]), Title 8, Table AC-1 for ethylbenzene, naphthalene, and styrene

Bold indicates detected result.

Abbreviations: < = not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR = California
Code of Regulations; hr = hour; TWA = time-weighted average; mg/m* = milligrams per cubic meter of air; ppm = parts per
million by volume; NA = not available
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Table 14. Acetaldehyde and formaldehyde personal breathing zone (PBZ) air sampling
results analyzed by EPA TO-11A

Sample | Acetalde- | Formalde-
Sampling Employee Duration hyde hyde
Date Name Job Task Sample ID | (minutes) | (mg/m’) (mg/m?)
11/3/2020 Ariel Sma}ll engine repair shop A295581 347 0.027 0.026
Orozco equipment maintenance worker
11/3/2020 Pedr.o Sma}ll engine repair shop A295575 347 0.027 0.028
Zuniga equipment maintenance worker
Cal/OSHA 8-hr TWA PEL' 45 0.92
Cal/OSHA 8-hr TWA action level NA 0.61

1 8 CCR§5217 for formaldehyde (converted ppm units to mg/m® using molar volume in liters at normal temperature and pressure
[0 °C, 760 mmHg]), Title 8, Table AC-1 for acetaldehyde

Bold indicates detected result.

Abbreviations: < = not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR = California
Code of Regulations; hr = hour; TWA = time-weighted average; mg/m* = milligrams per cubic meter of air; PEL = permissible

exposure limit; ppm = parts per million by volume; NA = not available

5.2.2

Surface wipe samples

PAHs, arsenic, lead, chlorinated dioxins/furans, PCBs, and pentachlorophenol were
analyzed in wipe samples collected from training and field air packs. PAHs, lead,
chlorinated dioxins/furans, and PCBs were detected. The analytical results are provided in
Table 15. Chlorinated dioxin/furan and PCB TEQ and non-TEQ totals, where applicable,
are presented below; the analytical results for each congener are presented in the laboratory
reports (Attachment 1). Congeners that were non-detects were assigned values equal to
50% of the reporting limit for calculating the dioxin/furan/PCB TEQ and non-TEQ PCB
totals for each sample. Attachment 2 contains the analytical results by PCB and
dioxin/furan congener (ng/cm?), TEFs applied, and TEQ calculations by Sample ID.
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Table 15. Wipe sample results on air packs

Sample Sampling Observations/ Result

Chemical Method ID Location Notes (ng/cm?)
PAHs NIOSH A49996 Where air Field air pack Naphthalene: <0.0050
5528 pump sits, * Acenaphthylene: <0.0050
northern * Acenaphthene: <0.0050
location *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH A50421 Where air Field air pack Naphthalene: <0.0050
5528 ENG-21- | pump sits, * Acenaphthylene: <0.0050
4 northern * Acenaphthene: <0.0050
location *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sample Sampling Observations/ Result
Chemical Method ID Location Notes (ng/cm?)
PAHs NIOSH A5014 Q- | Where air Field air pack Naphthalene: <0.0050
5528 24-5 pump sits, * Acenaphthylene: <0.0050
northern * Acenaphthene: <0.0050
location *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH ECTC-T- | Where air Training air Naphthalene: 0.018
5528 8 pump sits, pack * Acenaphthylene: 0.056
northern * Acenaphthene: <0.0050
location *Fluorene: 0.020
*Phenanthrene: 0.14
* Anthracene: 0.030
*Fluoranthene: 0.12
*Pyrene: 0.090
Benzo(a)anthracene: 0.048
Chrysene: 0.050
Benzo(b)fluoranthene: 0.10
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: 0.045
Indeno(1,2,3-cd)pyrene: 0.035
Dibenzo(a,h)anthracene: 0.0071
*Benzo(g,h,i)perylene: 0.038
PAHs NIOSH ECTC-T- | Where air Training air Naphthalene: <0.0050
5528 38 pump sits, pack * Acenaphthylene: <0.0050
northern * Acenaphthene: <0.0050
location *Fluorene: <0.0050
*Phenanthrene: 0.015
* Anthracene: <0.0050
*Fluoranthene: 0.018
*Pyrene: 0.015
Benzo(a)anthracene: 0.0098
Chrysene: 0.013
Benzo(b)fluoranthene: 0.020
Benzo(k)fluoranthene: 0.0070
Benzo(a)pyrene: 0.0083
Indeno(1,2,3-cd)pyrene: 0.0091
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: 0.010
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Sample Sampling Observations/ Result
Chemical Method ID Location Notes (ng/cm?)
PAHs NIOSH NCSO-04 | Where air Training air Naphthalene: <0.0050
5528 pump sits, pack * Acenaphthylene: 0.013
northern * Acenaphthene: <0.0050
location *Fluorene: <0.0050
*Phenanthrene: 0.055
* Anthracene: 0.010
*Fluoranthene: 0.078
*Pyrene: 0.061
Benzo(a)anthracene: 0.034
Chrysene: 0.035
Benzo(b)fluoranthene: 0.048
Benzo(k)fluoranthene: 0.016
Benzo(a)pyrene: 0.030
Indeno(1,2,3-cd)pyrene: 0.020
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: 0.022
Arsenic / Lead NIOSH ECTC-T- | Where pump | Training air Arsenic: <0.063 Lead: 0.017
9102 Mod 8-A sits, southern | pack
location
Arsenic / Lead NIOSH ECTC-T- | Where pump | Training air Arsenic: <0.063 Lead: 0.016
9102 Mod 38-A sits, southern | pack
location
Arsenic / Lead NIOSH A49996- | Where pump | Field air pack Arsenic: <0.063 Lead: 0.014
9102 Mod QUT- sits, southern
185-4-A location
Arsenic / Lead NIOSH A50143- | Where pump | Field air pack Arsenic: <0.063 Lead: 0.013
9102 Mod Q-24-5-A | sits, southern
location
Arsenic / Lead NIOSH NC50-4- | Where pump | Training air Arsenic: <0.063 Lead: 0.027
9102 Mod A sits, southern | pack
location
Arsenic / Lead NIOSH AS0421- | Where pump | Field air pack Arsenic: <0.063 Lead: 0.048
9102 Mod ENG-21- | sits, southern
4-A location
Pentachlorophenol OSHA 39 A50143- | Where pump | Field air pack <0.0050
Q-24-5 sits, middle
portion
Pentachlorophenol OSHA 39 ECTC-T- | Where pump | Training air <0.0050
7 sits, middle pack
portion
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Sample Sampling Observations/ Result

Chemical Method ID Location Notes (ng/cm?)
PCBs EPA 1668C | BA-1 Where pump | Field air pack; PCB TEQ 7: 1.1x10”

sits, middle AS0421-Eng- . "

portion 21-4 Non-TEQ PCB +: 2.1x10
Chlorinated EPA 1613B | BA-1 Where pump | Field air pack; TEQ t: 1.7x108
dioxins/furans sits, middle AS0421-Eng-

portion 21-4
PCBs EPA 1668C | BA-2 Where pump | Training air PCB TEQ 7: 1.8x10°

sits, middle pack; ECTC-T- ) =

portion o Non-TEQ PCB +: 1.7x10
Chlorinated EPA 1613B | BA-2 Where pump | Training air TEQ 7: 3.0x10®
dioxins/furans sits, middle pack; ECTC-T-

portion 42

Abbreviations: < = not detected; pg/cm? = micrograms per square centimeter; TEQ = 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD)
toxic equivalence; TEQ concentrations are calculated by multiplying the toxic equivalency factor (TEF) by the detected
concentration of the dioxin or dioxin-like congener (dioxin/furan/PCB); * = not considered a carcinogen

1 Congeners that were non-detects were assigned values equal to 50% of the detection limit.

Bold indicates detected result.

PAHs, arsenic, and lead were analyzed in wipe samples on exterior locations of the fire
hose. Lead was detected in each of the six surface wipes collected; PAHs and arsenic were
not detected in any of the samples. The analytical results are provided in Table 16 below.
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Table 16.

Wipe sample results on fire hoses

Sample | Sampling Observations/ Result

Chemical Method ID Location Notes (ng/cm?)
PAHs NIOSH H-01 Exterior of | Fire hose, Naphthalene: <0.0050
5528 hose very dirty * Acenaphthylene: <0.0050
* Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH H-02 Exterior of | Fire hose Naphthalene: <0.0050
5528 hose * Acenaphthylene: <0.0050
* Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sample | Sampling Observations/ Result

Chemical Method ID Location Notes (ng/cm?)
PAHs NIOSH H-03 Exterior of | Fire hose Naphthalene: <0.0050
5528 hose * Acenaphthylene: <0.0050
* Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH H-04 Exterior of | Fire hose, Naphthalene: <0.0050
5528 hose very dirty * Acenaphthylene: <0.0050
* Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH H-05 Exterior of Fire hose, Naphthalene: <0.0050
5528 hose very dirty * Acenaphthylene: <0.0050
* Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sample | Sampling Observations/ Result
Chemical Method ID Location Notes (ug/cm?)
PAHs NIOSH H-06 Exterior of | Fire hose Naphthalene: <0.0050
5528 hose * Acenaphthylene: <0.0050

* Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050

Arsenic / NIOSH H-01-A | Exterior of Fire hose Arsenic: <0.063 Lead: 0.0088

Lead 9102 Mod hose

Arsenic / NIOSH H-02-A | Exterior of Fire hose Arsenic: <0.063 Lead: 0.0095

Lead 9102 Mod hose

Arsenic / NIOSH H-03-A | Exterior of Fire hose Arsenic: <0.063 Lead: 0.0076

Lead 9102 Mod hose

Arsenic / NIOSH H-04-A | Exterior of Fire hose Arsenic: <0.063 Lead: 0.025

Lead 9102 Mod hose

Arsenic / NIOSH H-05-A | Exterior of Fire hose Arsenic: <0.063 Lead: 0.13

Lead 9102 Mod hose

Arsenic / NIOSH H-06-A | Exterior of Fire hose Arsenic: <0.063 Lead: 0.056

Lead 9102 Mod hose

Abbreviations: < = not detected; pug/cm? = micrograms per square centimeter; * = not considered a carcinogen;

Bold indicates detected result.

5.3

5.3.1

Eastern Fire Shop, Los Angeles (November 4, 2020)

PBZ air samples

Benzene, ethylbenzene, naphthalene, and diesel particulate as elemental carbon were
analyzed in PBZ air samples among fire equipment mechanics performing maintenance on
the fire apparatus. Two area samples were also analyzed for each of these chemicals in the
Eastern Fire Shop. One area sample was collected in the center third aisle column (from
the south entrance), and one sample was collected in the third bay along the west side (on
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the workbench) of the Eastern Fire Shop. The analytical results are provided in Table 17
for benzene, ethylbenzene, and naphthalene, and in Table 18 for diesel particulate matter
as elemental carbon. Benzene, ethylbenzene, and naphthalene were not measured in any
sample; diesel particulate matter as elemental carbon was detected in one sample.

Table 17. Benzene, ethylbenzene, and naphthalene personal breathing zone (PBZ) air
sampling results analyzed by 3M 3500/3520 POVM

Sample Ethyl- Naph-
Sampling | Employee Sample Duration Benzene benzene | thalene
Date Name Job Task 1D (minutes) (mg/m?) (mg/m®) | (mg/m?)
11/4/2020 Rafael Flores | Maintenance on | EL0128 422 <0.067 <0.87 <0.96
fire apparatus
11/4/2020 | Gary Hodge | Maintenance on | ELO110 433 <0.065 <0.85 <0.94
fire apparatus
11/4/2020 | Jairo Tapia Maintenance on | EL0102 440 <0.064 <0.83 <0.92
fire apparatus
11/4/2020 | James Maintenance on | EL0135 436 <0.065 <0.84 <0.93
Stolper fire apparatus
11/4/2020 | Luis Del Cid | Maintenance on | EL0129 427 <0.066 <0.86 <0.95
fire apparatus
11/4/2020 | Alfredo Maintenance on | EL0107 396 <0.071 <0.93 <1.0
Sanchez fire apparatus
11/4/2020 | Area Sample | General work EL0232 430 <0.066 <0.85 <0.95
#1; Aisle 3rd | in Eastern Fire
Column Shop
11/4/2020 | Area Sample | General work EL0060 427 <0.066 <0.86 <0.95
#2; West in Eastern Fire
Side 3rd Bay | Shop
Cal/OSHA 8-hr TWA PEL' 3.19 22 0.5
Cal/OSHA 8-hr TWA action level 1.60 NA NA

T8 CCR§5218 for benzene (converted ppm units to mg/m? using molar volume in liters at normal temperature and pressure [0 °C,
760 mmHg]), Title 8, Table AC-1 for ethylbenzene and naphthalene

Abbreviations: < = not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR = California
Code of Regulations; hr = hour; TWA = time-weighted average; mg/m* = milligrams per cubic meter of air; PEL = permissible
exposure limit; ppm = parts per million by volume; NA = not available
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Table 18. Diesel particulate as elemental carbon personal breathing zone (PBZ) air
sampling results analyzed by NIOSH 5040

Sample Air Elemental
Sampling | Employee Sample | Duration Volume Carbon
Date Name Job Task ID (minutes) (liters) (mg/m?)
11/4/2020 Rafael Maintenance on 11401 397 754.3 <0.0024
Flores fire apparatus
11/4/2020 | Gary Hodge | Maintenance on 11402 408 816 <0.0022
fire apparatus
11/4/2020 | Jairo Tapia | Maintenance on 11403 416 832 <0.0022
fire apparatus
11/4/2020 James Maintenance on 11404 403 806 <0.0022
Stolper fire apparatus
11/4/2020 Luis Del Maintenance on 11405 393 786 0.180
Cid fire apparatus
11/4/2020 Alfredo Maintenance on 11406 359 718 <0.0025
Sanchez fire apparatus
11/4/2020 | Area General work in 11407 429 858 <0.0021
Sample #1; | Eastern Fire Shop
Aisle 3rd
Column
11/4/2020 Area General work in 11408 426 852 <0.0021
Sample #2; | Eastern Fire Shop
West Side
3rd Bay
Cal/OSHA 8-hr TWA PEL' NA

T No Cal/OSHA PEL established
Bold indicates detected result.

Abbreviations: <= not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR =
California Code of Regulations; hr = hour; TWA = time-weighted average; mg/m® = milligrams per cubic meter of air;
PEL = permissible exposure limit; ppm = parts per million by volume; NA = not available

PBZ air samples for two fire equipment mechanics were analyzed for welding-fume metals,
including hexavalent chromium. During the welding activity, the fire equipment mechanics
wore a half-face P-100 respirator with a face shield. The total welding time was
approximately 30 to 45 minutes, and the grinding/cutting time was approximately 4 hours.
Both fire equipment mechanics performed MIG (metal inert gas) welding. Only cobalt and
nickel were detected. The welding-fume metals and hexavalent chromium exposure results
are presented in Tables 19 and 20, respectively.

46



Table 19. Welding-fume metals personal breathing zone (PBZ) air sampling results analyzed

by NIOSH 7300 Mod
Sample
Sampling | Employee Sample | Duration | Arsenic | Beryllium | Cadmium Cobalt Lead Nickel
Date Name Job Task 1D (minutes) | (mg/m’) (mg/m?) (mg/m?) (mg/m>) (mg/m’) | (mg/m’)
11/4/2020 | Luis del Maintenance | METO1 391 <0.0032 | <0.000016 | <0.000096 0.00018 <0.00064 0.0019
Cid on fire

apparatus
11/4/2020 | Paul Patao | Maintenance | METO02 294 <0.0043 | <0.000021 <0.00013 <0.00013 | <0.00085 | 0.00052

on fire

apparatus
Cal/OSHA 8-hr TWA PELY 0.01 0.0002 0.005 0.020 0.05 0.5
Cal/OSHA 8-hr TWA action level® 0.005 0.0001 0.0025 NA 0.03 NA

1 8 CCR§5214 for arsenic, 8 CCR§5205 for beryllium, 8 CCR§5207 for cadmium, 8 CCR§5198 for lead, Title 8, Table AC-1 for cobalt and
nickel

Bold indicates detected result.

Abbreviations: < = not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR = California Code of
Regulations; hr = hour; TWA = time-weighted average; mg/m’® = milligrams per cubic meter of air; PEL = permissible exposure limit; NA =
not available

Table 20. Hexavalent chromium in welding personal breathing zone (PBZ) air
sampling results analyzed by OSHA ID-215

Sample Air Hexavalent

Sampling Employee Sample Duration Volume chromium
Date Name Job Task ID (minutes) (Liters) (mg/m?)
11/4/2020 Luis del Cid Maintenance FM-002 389 778 <0.000077

on fire

apparatus
11/4/2020 Paul Patao Maintenance FM-001 293 586 <0.00010

on fire

apparatus
Cal/OSHA 8-hr TWA PEL' 0.005
Cal/OSHA 8-hr TWA action level 0.0025

8 CCR§5206

Abbreviations: <= not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR =
California Code of Regulations; hr = hour; PEL = permissible exposure limit; TWA = time-weighted average; mg/m® =
milligrams per cubic meter of air
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N,N-dimethyl-para-toluidine was analyzed in the PBZ air among six fire equipment
mechanics performing maintenance on the fire apparatus; however, one personal sampling
air pump failed during the sampling event; therefore, this sample was discarded and not
analyzed. Sample ID 01875 had a measured pre- and post-flow rate that was different by
approximately 13%; therefore, the reporting limit in the table is an estimate. The true
reporting limit is between 0.00047 and 0.00055 mg/m?, assuming the pre-flow rate
(minimum reporting limit value of <0.00047 mg/m®) and the post-flow rate (maximum
reporting limit value of <0.00055 mg/m?) as the average flow rates used to calculate
exposure. The analytical results for the remaining five samples are provided in Table 21
below; no samples were detected above the reporting limit.

Table 21. N,N-dimethyl-para-toluidine personal breathing zone (PBZ) air sampling
results analyzed by IH by GC-MS Scan

Sample Air N,N-Dimethyl-
Sampling Employee Sample Duration Volume | Para-Toluidine
Date Name Job Task ID (minutes) (Liters) (mg/m?)
11/4/2020 Rafael Flores | Maintenance 01872 346 124.56 <0.00040
on fire
apparatus
11/4/2020 Jairo Tapia Maintenance 01392 372 133.73 <0.00037
on fire
apparatus
11/4/2020 James Stolper | Maintenance 01871 331 117.51 <0.00043
on fire
apparatus
11/4/2020 Paul Patao Maintenance 01875 308 98.41 <0.00051*
on fire
apparatus
11/4/2020 Alfredo Maintenance 01823 301 107.76 <0.00046
Sanchez on fire
apparatus
Cal/OSHA 8-hr TWA PEL' NA

f No Cal/OSHA PEL established

* The pre- and post- flow rate was different by approximately 13%; therefore, this reporting limit is an estimate (the
true reporting limit is between 0.00047 and 0.00055 mg/m?).

Abbreviations: <= not detected; Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR =
California Code of Regulations; hr = hour; mg/m® = millograms per cubic meter of air; PEL = permissible exposure
limit; TWA = time-weighted average
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Tetrachloroethylene was analyzed and detected in the PBZ air among six fire equipment
mechanics performing maintenance on the fire apparatus on November 4, 2020. Three
samples had a pre- and post-flow rate difference of greater than 5%. The samples and their
estimated values are described below:

e Sample ID 72775 had a measured pre- and post-flow rate that was different by
approximately 11%; therefore, the result in the table is an estimate. The true
result is between 15 and 17 mg/m?, assuming the pre-flow rate (minimum value
of 15 mg/m?) and the post-flow rate (maximum value of 17 mg/m®) as the
average flow rates used to calculate exposure.

e Sample ID 72780 had a measured pre- and post-flow rate that was different by
approximately 8%; therefore, the result in the table is an estimate. The true
result is between 17 and 18 mg/m?, assuming the pre-flow rate (minimum value
of 17 mg/m?) and the post-flow rate (maximum value of 18 mg/m®) as the
average flow rates used to calculate exposure.

e Sample ID 72779 had a measured pre- and post-flow rate that was different by
approximately 28%; therefore, the result in the table is an estimate. The true
result is between 64 and 90 mg/m?, assuming the pre-flow rate (minimum value
of 64 mg/m®) and the post-flow rate (maximum value of 90 mg/m?) as the
average flow rates used to calculate exposure.

The exposure results for all six samples are provided in Table 22.
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Table 22.

Tetrachloroethylene personal breathing zone (PBZ) air sampling results
analyzed by NIOSH 1003

Sample Air Tetrachloro-
Sampling Employee Sample Duration Volume ethylene
Date Name Job Task ID (minutes) (liters) (mg/m?)
11/4/2020 Paul Patao Maintenance
on fire 72773 310 38.44 67
apparatus
11/4/2020 Gary Hodge Maintenance
on fire 72775 331 42.20 16*
apparatus
11/4/2020 James Stolper | Maintenance
on fire 72776 332 49.30 12
apparatus
11/4/2020 Alfredo Maintenance
Sanchez on fire 72780 298 45.30 17%*
apparatus
11/4/2020 Dennis Farrell | Maintenance
on fire 72781 306 47.58 27
apparatus
11/4/2020 Rafael Flores | Maintenance
on fire 72779 298 38.59 TSHE*
apparatus
Cal/OSHA 8-hr TWA PEL' 170

T Title 8, Table AC-1

* The pre- and post- flow rate was different by approximately 11%; therefore, this result is an estimate (the true result
is between 15 and 17 mg/m?).

** The pre- and post- flow rate was different by approximately 8%; therefore, this result is an estimate (the true result
is between 17 and 18 mg/m?).

**% The pre- and post- flow rate was different by approximately 28%; therefore, this result is an estimate (the true

result is between 64 and 90 mg/m?).

Bold indicates detected result.

Abbreviations: Cal/OSHA = California Division of Occupational Safety and Health (DOSH); CCR = California Code
of Regulations; hr = hour; PEL = permissible exposure limit; TWA = time-weighted average; mg/m?® = millograms per

cubic meter of air
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5.3.2

Surface wipe samples

PAHs, pentachlorophenol, lead, arsenic, chlorinated dioxins/furans and PCBs were
analyzed in wipe samples from various locations on the fire truck. Only lead, chlorinated
dioxins/furans, and PCBs were detected. The analytical results are provided in Table 23.
Chlorinated dioxin/furan and PCB TEQ and non-TEQ totals, where applicable, are
presented below; the analytical results for each congener are presented in the laboratory
reports (Attachment 1). Congeners that were non-detects were assigned values equal to
50% of the reporting limit for calculating the dioxin/furan/PCB TEQ and non-TEQ PCB
totals for each sample. Attachment 2 contains the analytical results by PCB and
dioxin/furan congener (ng/cm?), TEFs applied, and TEQ calculations by Sample ID.

Table 23. Wipe sample results on fire trucks

Sample Sampling Observations/

Chemical Method | ID Location Notes Result (pg/cm?)
PAHs NIOSH | ENG- Under Engine 558; Naphthalene: <0.0050
5528 558- captain's 1998; F0561; * Acenaphthylene: <0.0050
PAH-01 chair very dusty * Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | ENG- Plumbing Engine 159; Naphthalene: <0.0050
5528 159- compartment | F2174; very * Acenaphthylene: <0.0050
PAH-01 dirty on piping | *Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sample Sampling Observations/

Chemical Method | ID Location Notes Result (pg/cm?)
PAHs NIOSH | ENG- Truck bed Engine 583; Naphthalene: <0.0050
5528 583- where the 1998; F0581; * Acenaphthylene: <0.0050
PAH-02 hoses sit used in Bobcat * Acenaphthene: <0.0050
fire; some ashy | *Fluorene: <0.0050
debris *Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | ENG- Left rear Engine 583; Naphthalene: <0.0050
5528 583- frame at 1998; F0581; * Acenaphthylene: <0.0050
PAH-01 differential used in Bobcat * Acenaphthene: <0.0050
fire; very dirty *Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
PAHs NIOSH | ENG- Foam pump | Engine 558; Naphthalene: <0.0050
5528 558- compartment | 1998; FO561; * Acenaphthylene: <0.0050
PAH-02 dusty/dirty * Acenaphthene: <0.0050
*Fluorene: <0.0050
*Phenanthrene: <0.0050
* Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
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Sample Sampling Observations/
Chemical Method | ID Location Notes Result (ug/cm?)
PAHs NIOSH | ENG- Fuel cell Engine 168; Naphthalene: <0.0050
5528 168- directly F1567; * Acenaphthylene: <0.0050
PAH-01 underneath dusty/dirty * Acenaphthene: <0.0050
the stainless *Fluorene: <0.0050
steel water *Phenanthrene: <0.0050
tank * Anthracene: <0.0050
*Fluoranthene: <0.0050
*Pyrene: <0.0050
Benzo(a)anthracene: <0.0050
Chrysene: <0.0050
Benzo(b)fluoranthene: <0.0050
Benzo(k)fluoranthene: <0.0050
Benzo(a)pyrene: <0.0050
Indeno(1,2,3-cd)pyrene: <0.0050
Dibenzo(a,h)anthracene: <0.0050
*Benzo(g,h,i)perylene: <0.0050
Pentachlorophenol | OSHA ENG- Fuel cell Engine 168; <0.0050
39 168- directly F1567;
PENTA- | underneath dusty/dirty
01 the stainless
steel water
tank
Pentachlorophenol | OSHA ENG- Left rear Engine 583; <0.0050
39 583- frame at 1998; F0581;
PENTA- | differential used in Bobcat
01 fire; very dirty
Pentachlorophenol | OSHA ENG- Under Engine 558; <0.0050
39 558- captain's 1998; F0561;
PENTA- | chair very dusty
01
Pentachlorophenol | OSHA ENG- Truck bed Engine 583; <0.0050
39 583- where the 1998; F0581;
PENTA- | hoses sit used in Bobcat
02 fire; some ashy
debris
Pentachlorophenol | OSHA ENG159- | Plumbing Engine 159; <0.0050
39 PENTA-1 | compartment | F2174; very
dirty on piping
Pentachlorophenol | OSHA ENG- Foam pump | Engine 558; <0.0050
39 558- compartment | 1998; F0561;
PENTA- dusty/dirty
02
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Sample Sampling Observations/
Chemical Method | ID Location Notes Result (ug/cm?)
Arsenic / Lead NIOSH | ENGS583- | Left rear Engine 583; Arsenic: <0.063 | Lead: 0.54
9102 A-1 frame at 1998; F0581;
Mod differential used in Bobcat
fire; very dirty
Arsenic / Lead NIOSH | ENG- Captain’s Engine 558; Arsenic: <0.063 | Lead: 0.059
9102 558-A-01 | kick panel 1998; F0561;
Mod very dusty
Arsenic / Lead NIOSH | ENG159- | Plumbing Engine 159; Arsenic: <0.063 | Lead: 0.25
9102 A-1 compartment | F2174; very
Mod dirty on piping
Arsenic / Lead NIOSH | ENG- Truck bed Engine 583; Arsenic: <0.063 | Lead: 0.035
9102 583-A-02 | where the 1998; F0581;
Mod hoses sit used in Bobcat
fire; some ashy
debris
Arsenic / Lead NIOSH | ENG- Fuel cell Engine 168; Arsenic: <0.063 | Lead: 0.046
9102 168-A-01 | directly F1567;
Mod underneath dusty/dirty
the stainless
steel water
tank
Arsenic / Lead NIOSH | ENG- Foam pump | Engine 558; Arsenic: <0.063 | Lead: 0.030
9102 558-A-02 | compartment | 1998; F0561;
Mod dusty/dirty
PCBs EPA ENG- Foam pump | Engine 558; PCB TEQ 7: 1.2x10°
1668C 558-DFP- | compartment | 1998; F0561; Non-TEQ PCB 7: 2.9x105
02 dusty/dirty
Chlorinated EPA ENG- Foam pump | Engine 558; TEQ 7: 1.8x10®
dioxins/furans 1613B 558-DFP- | compartment | 1998; F0561;
02 dusty/dirty
PCBs EPA ENG- Truck bed Engine 583; PCB TEQ ft: 1.6x10°°
1668C 583-DFP- | where the 1998; F0581; Non-TEQ PCB 7: 3.6x105
02 hoses sit used in Bobcat
fire; some ashy
debris
Chlorinated EPA ENG- Truck bed Engine 583; TEQ t: 1.6x10®
dioxins/furans 1613B 583-DFP- | where the 1998; F0581;
02 hoses sit used in Bobcat

fire; some ashy
debris
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Sample Sampling Observations/
Chemical Method | ID Location Notes Result (ug/cm?)
PCBs EPA ENG- Fuel cell Engine 168; PCB TEQ ft: 1.5x10°°
1668C 168-DFP- | directly F1567; Non-TEQ PCB 7: 3.3x105
01 underneath dusty/dirty
the stainless
steel water
tank
Chlorinated EPA ENG- Fuel cell Engine 168; TEQ 7: 2.0x10®
dioxins/furans 1613B 168-DFP- | directly F1567;
01 underneath dusty/dirty
the stainless
steel water
tank
PCBs EPA ENG- Plumbing Engine 159; PCB TEQ 7: 4.4x10”
1668C 159-DFP- | compartment | F2174; very Non-TEQ PCB 7: 2.3x10°5
1 dirty on piping
Chlorinated EPA ENG- Plumbing Engine 159; TEQ t: 2.2x10°8
dioxins/furans 1613B 159-DFP- | compartment | F2174; very
1 dirty on piping
PCBs EPA ENG- Left rear Engine 583; PCB TEQ ft: 5.1x10°°
1668C 583-DFP- | frame at 1998; F0581; Non-TEQ PCB 7: 9.4x1075
01 differential used in Bobcat
fire; very dirty
Chlorinated EPA ENG- Left rear Engine 583; TEQ t: 3.0x10®
dioxins/furans 1613B 583-DFP- | frame at 1998; F0581;
01 differential used in Bobcat
fire; very dirty
PCBs EPA ENG- Under Engine 558; PCB TEQ 7: 3.2x10”
1668C 558-DFP- | captain's 1998; F0561; Non-TEQ PCB 7: 3.0x105
01 chair very dusty
Chlorinated EPA ENG- Under Engine 558; TEQ t: 2.1x10°®
dioxins/furans 1613B 558-DFP- | captain's 1998; F0561;
01 chair very dusty

Abbreviations: < = not detected; pig/cm? = micrograms per square centimeter; TEQ = 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxic
equivalence; TEQ concentrations are calculated by multiplying the toxic equivalency factor (TEF) by the detected concentration of the
dioxin or dioxin-like congener (dioxin/furan/PCB); * = not considered a carcinogen

1 Congeners that were non-detects were assigned values equal to 50% of the detection limit.

Bold indicates detected result.
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5.3.3  Asbestos bulk samples

Four bulk samples of the vermiculite-coated fiberglass strips used to wrap the exhaust of a
fire apparatus were analyzed for asbestos (chrysotile, amosite, crocidolite, actinolite/
tremolite, and anthophyllite). Historically, vermiculite had the potential to contain traces
of asbestos, which is a carcinogen. Based on the results from the four samples, presented
in Table 24, no asbestos was detected. The wrap samples were taken from a brand new roll,
as well as from a 1998, a 2006, and a 1995 fire truck.

Table 24. Asbestos bulk sample results of vermiculite-coated fiberglass strips
analyzed by NIOSH 9002 Mod

Chemical Sample ID | Sample Description Result (%)
Asbestos #1 New roll Chrysotile <1.0
Amosite <1.0
Crocidolite <1.0
Actinolite/ Tremolite <1.0
Anthophyllite <1.0
Asbestos #2 Truck 532A (1998) Chrysotile <1.0
Amosite <1.0
Crocidolite <1.0
Actinolite/ Tremolite <1.0
Anthophyllite <1.0
Asbestos #3 Truck (Emergency Fire Chrysotile <1.0
Service) F1484 (2006) Amosite <1.0
Crocidolite <1.0
Actinolite/ Tremolite <1.0
Anthophyllite <1.0
Asbestos #4 Truck 5166 FO181 (1995) | Chrysotile <1.0
Amosite <1.0
Crocidolite <1.0
Actinolite/ Tremolite <1.0
Anthophyllite <1.0

Abbreviations: <= not detected; % = percent
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6

Conclusions

Of the samples collected at Air Operations, hexavalent chromium, lead, PCBs, and
chlorinated dioxins/furans were measured in the following samples:

Hexavalent chromium was detected in the PBZ air sample from a helicopter
mechanic performing heavy aircraft maintenance in the hangar (sample ID HM-
1103-13); the exposure result was one order of magnitude below the Ca/lOSHA
action level and permissible exposure limit (PEL).

Hexavalent chromium was detected in the two wipe samples collected from
Mastinox-coated surfaces on the Bell412 aircraft located inside the hangar; the
results were 0.080 pg/cm? for sample ID N14LA-05 and 0.54 pg/cm? for sample
ID N14LA-06.

Hexavalent chromium was detected in all six surface wipe samples collected on
the hot part of the Bell412 engines parked on the flight line' (sample IDs
N18LA-01, N17LA-04, N18LA-02, N120LA-01, N120LA-02, N17LA-03).
The results ranged between 0.00076 and 0.0022 pg/cm?.

Lead was detected in five of six surface wipe samples collected on various
locations of the aircraft parked on the flight line (sample IDs N120LA-03-A,
N822LA-03-A, N120LA-01-A, N120LA-02-A, N822LA-02-A). The detected
results ranged between 0.0082 and 0.016 pg/cm?.

Lead was detected in five of six surface wipe samples collected on various
locations of the aircraft parked in the hangar (sample IDs N190LA-01-A,
N14LA-02-A, N14LA-01-A, N190LA-03-A, N14LA-03-A). The detected
results ranged between 0.019 and 0.033 pg/cm?.

PCBs and chlorinated dioxins/furans were detected in the surface wipe samples
collected on the horizontal stabilator (sample ID 356-4) and the chin bubble
(sample ID 356-5) of the Bell412 parked on the flight line. The PCB TEQ
maximum result was 1.2x10? pg/cm?, the non-TEQ PCB maximum result was
4.2x10 pg/cm?, and the chlorinated dioxin/furan TEQ maximum result was
1.5x10°% pg/cm?.

In the samples collected at the Breathing Apparatus Shop in Pacoima, benzene,
acetaldehyde, formaldehyde, PAHs, lead, PCBs, and chlorinated dioxins/furans were
detected:

Benzene was detected in the PBZ air samples collected from both equipment
maintenance workers working in the small-engine repair shop (0.68 mg/m? in

present on the engine, and that the engine should not be cleaned by blowing air onto the surface.

Recent communication (July 2020) from Pratt Whitney stated that hexavalent chromium could be
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sample ID EL0064 and 0.30 mg/m? in sample ID EL0139); the exposures were
below the Cal/OSHA action level and PEL.

e Acetaldehyde and formaldehyde were detected in the PBZ air samples collected
from both equipment maintenance workers working in the small engine repair
shop (sample IDs A295581 and A295575). Acetaldehyde detected results
(0.027 mg/m?) were three orders of magnitude below the Cal/lOSHA PEL, and
formaldehyde detected results (0.026 and 0.028 mg/m? for sample IDs A295581
and A295575, respectively) were one order of magnitude below the Cal/lOSHA
PEL.

e PAHs were detected in the surface wipe samples from the training air packs
(sample IDs ECTC-T-8, ECTC-T-38, NCSO-04), but not from the field air
packs.

e PCBs and chlorinated dioxins/furans were detected in the surface wipe samples
from the field and training air packs (sample IDs BA-1 and BA-2, respectively).
The PCB TEQ maximum result was 1.8x10° pg/cm? (training air pack), the
non-TEQ PCB maximum result was 2.1x10 pg/cm? (field air pack), and the
chlorinated dioxin/furan TEQ maximum result was 3.0x10® pg/cm? (training
air pack).

e [ead was detected on all six surface wipe samples from the training and field
air packs (sample IDs ECTC-T-8-A, ECTC-T-38-A, A49996-QUT-185-4-A,
A50143-Q-24-5-A, NC50-4-A, AS0421-ENG-21-4-A). The results ranged
between 0.013 and 0.048 pg/cm?. On the fire hoses, lead was detected on all six
surface wipe samples (sample IDs H-01-A, H-02-A, H-03-A, H-04-A, H-05-A,
H-06-A). The results ranged between 0.0076 and 0.13 pg/cm?.

In the surface wipe samples collected at the Eastern Fire Shop, lead, PCBs, and chlorinated
dioxins/furans were detected:

e [ead was detected on all six surface wipe samples collected on various
locations of the fire apparatus (sample IDs ENG583-A-1, ENG-558-A-01,
ENG159-A-1, ENG-583-A-02, ENG-168-A-01, ENG-558-A-02). The results
ranged between 0.030 and 0.54 pg/cm?.

e PCBs and chlorinated dioxins/furans were detected in the surface wipe samples
collected on various locations of the fire apparatus (sample IDs ENG-558-DFP-
02, ENG-583-DFP-02, ENG-168-DFP-01, ENG-159-DFP-1, ENG-583-DFP-
01, ENG-558-DFP-01). The PCB TEQ maximum result was 5.1x10” pg/cm?,
the non-TEQ PCB maximum result was 9.4x10” pg/cm?, and the chlorinated
dioxin/furan TEQ maximum result was 3.0x10® pg/cm?, all from sample 1D
ENG-583-DFP-01 (sampling location: left rear frame at differential).
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Of the PBZ air samples collected at the Eastern Fire Shop, the detections included the
following:

e Tetrachloroethylene was detected in all six PBZ air samples collected from the
fire equipment mechanics, results ranging between 12 and 75 mg/m?. All of the
measurements were below the Cal/lOSHA PEL.

e (Cobalt and nickel in welding fumes were detected between two and three orders
of magnitude below the Cal/lOSHA PEL.

e Diesel particulate as elemental carbon was detected in one PBZ air sample
(0.180 mg/m?; sample ID 11405); however, Cal/OSHA has not published a PEL
for diesel particulate matter.

The detection of diesel particulate as elemental carbon was the only measured analyte in
the eight samples analyzed (six employee PBZ and two area PBZ air samples). Elemental
carbon is considered a conservative measure of diesel particulate matter. This result was
two orders of magnitude greater than the other sample results. Because elemental carbon
is a surrogate for diesel particulate, it is uncertain whether the exposure was caused by
diesel emissions or another source of elemental carbon.

Chemicals were not measured in the field blanks above the detection limit or minimum
level of quantitation, as applicable to PCBs. The data validation of the analytical data is
provided in Attachment 3.

7 Next Steps

Task 5 will build on the results of Task 4 and will include calculating the theoretical excess
cancer risk from exposure to carcinogenic materials for each SEG determined from Task 2
and toxicity criteria relevant to California risk assessments. The risk assessment will result
in an estimate of the increased risk of developing cancer as a result of exposure. This
approach involves varying degrees of conservatism, ensuring that cancer risk is not
underestimated, which makes it probable that the estimated risk will be overestimated.

For Task 3, Epidemiologic Assessment, employee records are being evaluated for
completeness and suitability for a future cancer epidemiology study.

Task 6 may include analyzing public comments, explaining the rationale for specific policy
recommendations, and disseminating the study findings to the governor, state legislature,
Occupational Safety and Health Standards Board, Los Angeles County Board of Supervi-
sors, and stakeholders in the workers’ compensation system.
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ATTACHMENT 1

Laboratory Reports



Stephanie Vivanco
ToxStragies

27001 La Paz Road, Suite 260

Mission Viejo, CA 92691

Analytical Results

ANALYTICAL REPORT

Report Date: November 09, 2020

Phone: 949-382-1534

E-mail: s.vivanco@toxstragies.com

Workorder:| 34-2031166

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: HM-1103-07
Lab ID: 2031166001

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume Not Provided

Instrument: |IC08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/m?3) RL (ug/sample)

Hexavalent Chromium

<0.060 NA 0.060

Sample ID: HM-1103-04
Lab ID: 2031166002

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 908 L

Instrument: |[C08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/m?3) RL (ug/sample)

Hexavalent Chromium

<0.060 <0.066 0.060

Sample ID: HM-1103-11
Lab ID: 2031166003

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 832 L

Instrument: |C08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/m?3) RL (ug/sample)

Hexavalent Chromium

<0.060 <0.072 0.060

Sample ID: HM-1103-10
Lab ID: 2031166004

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 770 L

Instrument: 1C08
Analyzed: 11/06/2020 (271074)

Result
Analyte (ug/sample) Result (ug/m3) RL (ug/sample)
Hexavalent Chromium <0.060 <0.078 0.060

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA | PHONE +1 801 266 7700

ALS GROUP USA, CORP. An ALS Limited Company

FAX +1 801 268 9992

www.alsglobal.com

AIGHT SOLUTIONS

Page 1 of 3

Mon, 11/09/20 12:16 PM

IHREP-V12.7




Analytical Results

ANALYTICAL REPORT

Workorder:| 34-2031166

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: HM-1103-02
Lab ID: 2031166005

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 930 L

Instrument: |1C08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/m3) RL (ug/sample)

Hexavalent Chromium

<0.060 <0.065 0.060

Sample ID: HM-1103-12
Lab ID: 2031166006

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 628 L

Instrument: |[C08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/ms3) RL (ug/sample)

Hexavalent Chromium

<0.060 <0.096 0.060

Sample ID: HM-1103-13
Lab ID: 2031166007

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 744 L

Instrument: |[C08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/m3) RL (ug/sample)

Hexavalent Chromium

0.062 0.084 0.060

Sample ID: HM-1103-08
Lab ID: 2031166008

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 852 L

Instrument: |IC08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/m3) RL (ug/sample)

Hexavalent Chromium

<0.060 <0.070 0.060

Sample ID: HM-1103-01
Lab ID: 2031166009

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 876 L

Instrument: 1C08
Analyzed: 11/06/2020 (271074)

Analyte

Result
(ug/sample) Result (ug/ms3) RL (ug/sample)

Hexavalent Chromium

<0.060 <0.068 0.060

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst

Peer Review

OSHA ID-215

/S/ Daryka Gress
11/09/2020 10:26

/S/ Christopher Winter
11/09/2020 12:07

Page 2 of 3

Mon, 11/09/20 12:16 PM

IHREP-V12.7



ALS ANALYTICAL REPORT

Workorder:| 34-2031166

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Laboratory Contact Information

ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alslt.lab@ALSGlobal.com
Salt Lake City, Utah 84123 Web: www.alsslc.com

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

The following was provided by the client: Sample ID, Collection Date, Sampling Location, Media Type, Sampling Parameter.
Collection Date, Media Type, and Sampling Parameter can potentially affect the validity of the results.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Accreditation Body Certificate

Testing Sector (Standard) Number Website
Environmental PJLA (DoD ELAP) L20-57 http://www.pjlabs.com
PJLA (ISO 17025) L20-58 http://www.pjlabs.com
Utah (TNI) UT00953 http:/lams.nelac-institute.org/search
Industrial Hygiene AlIHA (ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
AIHA IHLAP)
DOECAP-AP L20-59 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Dietary Supplements  PJLA (ISO 17025) L17-507-R1 http://www.pjlabs.com

Definitions
LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.
ND = Not Detected, Testing result not detected above the LOD or LOQ.
NA = Not Applicable.
** No result could be reported, see sample comments for details.
< Means this testing result is less than the numerical value.
(') This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.

Page 3 of 3 Mon, 11/09/20 12:16 PM IHREP-V12.7



QU

ANALYTICAL REQUEST FORM

1. @REGULAR Status Q/b %\ \Lé)\r/)

DRUSH Status Requested - ADDITIONAL CHARGE
RESULTS REQUIRED BY

DATE
A L S CONTACT ALS SALT LAKE PRIOR TO SENDING SAMPLES

2. Date \\Z 6! zazgurchase Order No. 4. Quote No. ’
3. Company Name : Y §WOL Qﬂ) \P§ M ALS Project Manager: 'ﬂ:("S’g\‘Cﬁ& H‘ﬁ’/{ l A V"!C[

Address: 2.7 DO\ LA Pa 2 QD(IC/L, Suite 26O 5. Sample Collection

M SS\Gﬂ \/\ f’\b (/ﬁ qz-'(?q ' Sampling Site L«ﬁ 'C’lm
Person to Contact: "’OA\’C/\’)\/\MV“ c V W O Industrial Process:

Telephone (M6l 2472 142\ Date of Collection __ \\ &y ’?)/ 10710
Fax Telephone ( ) , Time Collected

E-mail Address: S VIV (IO (@ XS A\ ES . (A YY) pate of shipment

Billing Address (if different from above;v; Chain of Custody No.:

6. How did you first learn about ALS?

7. REQUEST FOR ANALYSES

Client Sample Number Matrix* Sample/Area Volume | ANALYSES REQUESTED - Use method number if known Units™ Lab Comments
U0t |PVe | — GRA D215 (Wex TnvomY | 1
BM-1103-04 [0V [F0B L g i =
BM W03 -1 jpVE @D 2 L W T S
KM -Wo3-1o [We |70 L 3 u 5
WM- W3- [Pve |30 L X T 5
HM-wod-12 [pve (626 L G y =
B™M-1103 42 |VC |44 L u X <
HM- 110708 [Pve | gez L W o S
HM-1e3 -0\ | PVC | ek L " X =

*

Specify: Solid sorbent tube, e.g. Charcoal; Filter type; Impinger solution; Bulk sample; Blood; Urine; Tissue; Soil; Water; Other
**1, ug/sample 2. mg/m® 3.ppm 4.% 5. pg/m® 6. (other) Please indicate one or more units in the column entitled Units**

Comments

Possible Contamination and/or Chemical Hazards

7. Chain of Custody (Optional)

Relinquished by \SIEAMWWA\ Date/Time \\’/ Og/ 2020 )% 00

Received by A NI Cﬁm patermine __[[. o - 72027 09/D

Relinquished by Date/Time
Received by Date/Time
960 West LeVoy Drive / Salt Lake City, UT 84123 800-356-9135 or 801-266-7700 / FAX: 801-268-9992

ALS Environmental



Stephanie Vivanco
ToxStrategies

27001 La Paz Road, Suite 260

Mission Viejo, CA 92691

Analytical Results

ANALYTICAL REPORT

Report Date: November 12, 2020

Phone: 949-382-1534

E-mail: svivanco@toxstrategies.com

Workorder:| 34-2031169

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: N18LA-01
Lab ID: 2031169001

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215 Media: Wipe Instrument: IC08
Sampling Parameter: Volume Not Provided Analyzed: 11/11/2020 (271154)
Result
Analyte (ug/sample) RL (ug/sample)
Hexavalent Chromium 0.14 0.060

Sample ID: N17LA-04
Lab ID: 2031169002

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: |[C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) RL (ug/sample)

Hexavalent Chromium

0.076 0.060

Sample ID: N18LA-02
Lab ID: 2031169003

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: |[C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) RL (ug/sample)

Hexavalent Chromium

0.22 0.060

Sample ID: N120LA-01
Lab ID: 2031169004

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: |1C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) RL (ug/sample)

Hexavalent Chromium

0.19 0.060

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA

ALS GROUP USA, CORP. An ALS Limited Company

AIGHT SOLUTIONS

PHONE +1 801 266 7700

FAX +1 801 268 9992

www.alsglobal.com

Page 1 of 3

Thu, 11/12/20 2:55 PM

IHREP-V12.7




Analytical Results

ANALYTICAL REPORT

Workorder:| 34-2031169

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: N14LA-05
Lab ID: 2031169005

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: |C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) RL (ug/sample)

Hexavalent Chromium

8.0 0.060

Sample ID: N120LA-02
Lab ID: 2031169006

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: |[C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) RL (ug/sample)

Hexavalent Chromium

0.13 0.060

Sample ID: N17LA-03
Lab ID: 2031169007

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: |[C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) RL (ug/sample)

Hexavalent Chromium

0.11 0.060

Sample ID: N14LA-06
Lab ID: 2031169008

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: |IC08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) RL (ug/sample)

Hexavalent Chromium

54 0.060

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst Peer Review

OSHA ID-215

/S/ Daryka Gress /S/ Thomas Bosch
11/12/2020 12:10 11/12/2020 14:52

Laboratory Contact Information

ALS Environmental
960 W Levoy Drive

Salt Lake City, Utah 84123

Phone: (801) 266-7700
Email: alslt.lab@ALSGlobal.com
Web: www.alsslc.com

Page 2 of 3

Thu, 11/12/20 2:55 PM IHREP-V12.7



ALS ANALYTICAL REPORT

Workorder:| 34-2031169

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

The following was provided by the client: Sample ID, Collection Date, Sampling Location, Media Type, Sampling Parameter.
Collection Date, Media Type, and Sampling Parameter can potentially affect the validity of the results.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Accreditation Body Certificate

Testing Sector (Standard) Number Website
Environmental PJLA (DoD ELAP) L20-57 http://www.pjlabs.com
PJLA (ISO 17025) L20-58 http://www.pjlabs.com
Utah (TNI) UT00953 http:/lams.nelac-institute.org/search
Industrial Hygiene AIHA (1ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
AIHA IHLAP)
DOECAP-AP L20-59 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Dietary Supplements  PJLA (ISO 17025) L17-507-R1 http://www.pjlabs.com

Definitions
LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.
ND = Not Detected, Testing result not detected above the LOD or LOQ.
NA = Not Applicable.
** No result could be reported, see sample comments for details.
< Means this testing result is less than the numerical value.
() This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.

Page 3 of 3 Thu, 11/12/20 2:55 PM IHREP-V12.7



u Iil\llllﬂﬂlﬂl!ll!ll!lﬂlllll| ANALYTICAL REQUEST FORM

1. [XIREGULAR status % l l (0&?

DRUSH Status Requested - ADDITIONAL CHARGE
RESULTS REQUIRED BY

A L S DATE

CONTACT ALS SALT LAKE PRIOR TO SENDING SAMPLES

2. Date \ Z 5 l 2420 Purchase Order No. 4. Quote No.

3. Company Name : TDK Cf\“fﬂ'(’*t)(h (Y v ALS Project Manager: ngg( Canr Hﬂ!d{ V\d
Address: L1000\ La Pﬁ"&j’ \6{3{ - SO ‘e 260 5. Sample Collection
M S on \/\ € XO‘) CA 4L ‘ Sampling Site L A "(;k\V%@
Person to Contact: %\"@D\/\(} 4 \V(j \/WVan (O Industrial Process:
Telephone ((1 V‘)&i 3¢ ?-'L -1 &5 ! Date of Collection \\ ’/ ?)’/ LO0

Fax Telephone () Time Collected

E-mail Address: \C;,\[(\/(/uq o (B NX‘\W:WQN&& LYY ) Dae of Shipment

Billing Address (if different from above) Chain of Custody No.:

6. How did you first learn about ALS?

7. REQUEST FOR ANALYSES

Client Sample Number Matrix* Sample/Area Volume | ANALYSES REQUESTED - Use method number if known | Units** Lab Comments
gs%m -0 |%ChHeel —  [osiP D 216 (HeX Chvom) L

\FLp- 04 [ — X u 1
MiBLA -07 \ — ) a 4
MI20LA-0Y |V — " “ 1
N }\,l LP‘ =0 C:) \ e t te ‘ :L
N{Z2ZDLA-D L W e U u 1
MITLA-03 | ¢ — v “ 1
MIMLA-QL | © — v . A

*

Specify: Solid sorbent tube, e.g. Charcoal; Filter type; Impinger solution; Bulk sample; Blood; Urine; Tissue; Soil; Water; Other

**1{, ug/sample 2. mg/m® 3.ppm 4.% 5. pg/m® 6. (other) Please indicate one or more units in the column entitled Units**
Comments -

Possible Contamination and/or Chemical Hazards

7. Chain of Custody (Optional)

Relinquished by ﬂﬂf)’b&ﬂfa\/\; W Date/Time \ \/() (::/ 2@ 20 (S: 00

v

Received by [P s S paterrime __|[- b~ 2020 6910
YA

Relinquished by

Date/Time
Received by Date/Time
960 West LeVoy Drive / Salt Lake City, UT 84123 800-356-9135 or 801-266-7700 / FAX: 801-268-9992

ALS Environmental



Stephanie Vivanco
ToxStrategies

27001 La Paz Road, Suite 260

Mission Viejo, CA 92691

Analytical Results

ANALYTICAL REPORT

Report Date: November 13, 2020

Phone: 949-382-1534

E-mail: svivanco@toxstrategies.com

Workorder:| 34-2031177

Client Project ID: La Fire 110420

Purchase Order: NA

Project Manager: Jessica Helland

Sample ID: FM-002
Lab ID: 2031177001

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 778 L

Instrument: |IC08
Analyzed: 11/11/2020 (271154)

Result
Analyte (ug/sample) Result (ug/m?3) RL (ug/sample)
Hexavalent Chromium <0.060 <0.077 0.060

Sample ID: FM-003
Lab ID: 2031177002

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume Not Provided

Instrument: |[C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) Result (ug/m?3) RL (ug/sample)

Hexavalent Chromium

<0.060 NA 0.060

Sample ID: FM-001
Lab ID: 2031177003

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: OSHA ID-215

Media: PVC Filter
Sampling Parameter: Air Volume 586 L

Instrument: |C08
Analyzed: 11/11/2020 (271154)

Analyte

Result
(ug/sample) Result (ug/m?3) RL (ug/sample)

Hexavalent Chromium

<0.060 <0.10 0.060

Sample ID: METO1
Lab ID: 2031177004

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 7300 Mod., MCE

Media: MCE Filter
Sampling Parameter: Air Volume 782 L

Instrument: ICP12
Prepared: 11/09/2020 (271134)
Analyzed: 11/11/2020 (271312)

Result
Analyte (ug/sample) Result (mg/m?) RL (ug/sample)
Aluminum 24 0.031 5.0

Results Continued on Next Page

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA

PHONE +1 801 266 7700
ALS GROUP USA, CORP. An ALS Limited Company

FAX +1 801 268 9992

www.alsglobal.com

AIGHT SOLUTIONS

Page 1 of 6

Fri, 11/13/20 3:26 PM

IHREP-V12.7




Analytical Results

ANALYTICAL REPORT

Workorder:| 34-2031177

Client Project ID: La Fire 110420

Purchase Order: NA

Project Manager: Jessica Helland

Sample ID: METO1
Lab ID: 2031177004

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 7300 Mod., MCE

Media: MCE Filter
Sampling Parameter: Air Volume 782 L

Instrument: ICP12
Prepared: 11/09/2020 (271134)
Analyzed: 11/11/2020 (271312)

Result
Analyte (ug/sample) Result (mg/m3) RL (ug/sample)
Arsenic <2.5 <0.0032 2.5
Barium 50 0.064 0.25
Beryllium <0.013 <0.000016 0.013
Cadmium <0.075 <0.000096 0.075
Calcium 71 0.091 15
Chromium <1.3 <0.0016 1.3
Cobalt 0.14 0.00018 0.075
Copper 12 0.015 0.50
Iron 770 0.98 5.0
Lead <0.50 <0.00064 0.50
Lithium <1.0 <0.0013 1.0
Magnesium 9.2 0.012 1.3
Manganese 13 0.017 0.13
Molybdenum <0.38 <0.00048 0.38
Nickel 15 0.0019 0.13
Phosphorus <5.0 <0.0064 5.0
Selenium <2.5 <0.0032 2.5
Silver <0.25 <0.00032 0.25
Sodium 28 0.036 3.8
Tellurium <1.3 <0.0016 1.3
Thallium <1.3 <0.0016 1.3
Titanium 1.1 0.0014 0.075
Vanadium <0.075 <0.000096 0.075
Yttrium <0.075 <0.000096 0.075
Zinc 5.1 0.0065 0.50
Zirconium <0.50 <0.00064 0.50

Sample ID: MET02
Lab ID: 2031177005

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 7300 Mod., MCE

Media: MCE Filter
Sampling Parameter: Air Volume 588 L

Instrument: ICP12
Prepared: 11/09/2020 (271134)
Analyzed: 11/11/2020 (271312)

Result
Analyte (ug/sample) Result (mg/m?3) RL (ug/sample)
Aluminum 40 0.068 5.0
Arsenic <2.5 <0.0043 2.5
Barium 1.6 0.0027 0.25
Beryllium <0.013 <0.000021 0.013

Results Continued on Next Page

Page 2 of 6

Fri, 11/13/20 3:26 PM

IHREP-V12.7




Analytical Results

ANALYTICAL REPORT

Workorder:| 34-2031177

Client Project ID: La Fire 110420

Purchase Order: NA

Project Manager: Jessica Helland

Sample ID: MET02
Lab ID: 2031177005

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 7300 Mod., MCE

Media: MCE Filter
Sampling Parameter: Air Volume 588 L

Instrument: ICP12
Prepared: 11/09/2020 (271134)
Analyzed: 11/11/2020 (271312)

Result
Analyte (ug/sample) Result (mg/m3) RL (ug/sample)
Cadmium <0.075 <0.00013 0.075
Calcium <15 <0.026 15
Chromium <1.3 <0.0021 1.3
Cobalt <0.075 <0.00013 0.075
Copper 1.4 0.0025 0.50
Iron 130 0.23 5.0
Lead <0.50 <0.00085 0.50
Lithium <1.0 <0.0017 1.0
Magnesium 2.2 0.0038 1.3
Manganese 9.2 0.016 0.13
Molybdenum <0.38 <0.00064 0.38
Nickel 0.30 0.00052 0.13
Phosphorus <5.0 <0.0085 5.0
Selenium <2.5 <0.0043 2.5
Silver <0.25 <0.00043 0.25
Sodium 18 0.031 3.8
Tellurium <13 <0.0021 1.3
Thallium <1.3 <0.0021 1.3
Titanium 2.0 0.0034 0.075
Vanadium <0.075 <0.00013 0.075
Yttrium <0.075 <0.00013 0.075
Zinc 150 0.25 0.50
Zirconium <0.50 <0.00085 0.50

Sample ID: MET03
Lab ID: 2031177006

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 7300 Mod., MCE

Media: MCE Filter
Sampling Parameter: Air Volume Not Provided

Instrument: ICP12
Prepared: 11/09/2020 (271134)
Analyzed: 11/11/2020 (271312)

Result
Analyte (ug/sample) Result (mg/m3) RL (ug/sample)
Aluminum <5.0 NA 5.0
Arsenic <2.5 NA 2.5
Barium <0.25 NA 0.25
Beryllium <0.013 NA 0.013
Cadmium <0.075 NA 0.075
Calcium <15 NA 15
Chromium <1.3 NA 1.3

Results Continued on Next Page

Page 3 of 6

Fri, 11/13/20 3:26 PM

IHREP-V12.7




Analytical Results

ANALYTICAL REPORT

Workorder:| 34-2031177

Client Project ID: La Fire 110420

Purchase Order: NA

Project Manager: Jessica Helland

Sample ID: MET03
Lab ID: 2031177006

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 7300 Mod., MCE

Media: MCE Filter
Sampling Parameter: Air Volume Not Provided

Instrument: ICP12
Prepared: 11/09/2020 (271134)
Analyzed: 11/11/2020 (271312)

Result
Analyte (ug/sample) Result (mg/m3) RL (ug/sample)
Cobalt <0.075 NA 0.075
Copper <0.50 NA 0.50
Iron <5.0 NA 5.0
Lead <0.50 NA 0.50
Lithium <1.0 NA 1.0
Magnesium <1.3 NA 1.3
Manganese <0.13 NA 0.13
Molybdenum <0.38 NA 0.38
Nickel <0.13 NA 0.13
Phosphorus <5.0 NA 5.0
Selenium <2.5 NA 2.5
Silver <0.25 NA 0.25
Sodium <3.8 NA 3.8
Tellurium <13 NA 1.3
Thallium <13 NA 1.3
Titanium <0.075 NA 0.075
Vanadium <0.075 NA 0.075
Yttrium <0.075 NA 0.075
Zinc <0.50 NA 0.50
Zirconium <0.50 NA 0.50
Sample ID: #1 Collected: 11/04/2020

Lab ID: 2031177007

Sampling Location: La Fire

Received: 11/06/2020

Method: NIOSH 9002 Mod. Media: Bulk Instrument: MSCP04
Sampling Parameter: Volume Not Provided Analyzed: 11/13/2020 (271373)
Analyte Result (%) RL (%)
Chrysotile ND 1.0
Amosite ND 1.0
Crocidolite ND 1.0
Actinolite/Tremolite ND 1.0
Anthophyllite ND 1.0
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Analytical Results

ANALYTICAL REPORT

Workorder:| 34-2031177

Client Project ID: La Fire 110420
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: #2
Lab ID: 2031177008

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 9002 Mod.

Media: Bulk

Sampling Parameter: Volume Not Provided

Instrument: MSCP04
Analyzed: 11/13/2020 (271373)

Analyte Result (%) RL (%)
Chrysotile ND 1.0
Amosite ND 1.0
Crocidolite ND 1.0
Actinolite/Tremolite ND 1.0
Anthophyllite ND 1.0

Sample ID: #3
Lab ID: 2031177009

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 9002 Mod.

Media: Bulk

Sampling Parameter: Volume Not Provided

Instrument: MSCP04
Analyzed: 11/13/2020 (271373)

Analyte Result (%) RL (%)
Chrysotile ND 1.0
Amosite ND 1.0
Crocidolite ND 1.0
Actinolite/Tremolite ND 1.0
Anthophyllite ND 1.0

Sample ID: #4
Lab ID: 2031177010

Sampling Location: La Fire

Collected: 11/04/2020
Received: 11/06/2020

Method: NIOSH 9002 Mod.

Media: Bulk

Sampling Parameter: Volume Not Provided

Instrument: MSCP04
Analyzed: 11/13/2020 (271373)

Analyte Result (%) RL (%)
Chrysotile ND 1.0
Amosite ND 1.0
Crocidolite ND 1.0
Actinolite/Tremolite ND 1.0
Anthophyllite ND 1.0

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst

Peer Review

NIOSH 7300 Mod., MCE

/S/ Joanna C. Sanchez
11/11/2020 16:05

/S/ Kristie F. Bitner
11/12/2020 10:10

/S/ Chandler Griffith /S/ Peter P. Steen
NIOSH 9002 Mod. 11/13/2020 15:03 11/13/2020 15:12
/S/ Daryka Gress /S/ Thomas Bosch

OSHA ID-215

11/12/2020 12:10

11/12/2020 14:52
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ALS ANALYTICAL REPORT

Workorder:| 34-2031177

Client Project ID: La Fire 110420
Purchase Order: NA
Project Manager: Jessica Helland

Laboratory Contact Information

ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alslt.lab@ALSGlobal.com
Salt Lake City, Utah 84123 Web: www.alsslc.com

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

The following was provided by the client: Sample ID, Collection Date, Sampling Location, Media Type, Sampling Parameter.
Collection Date, Media Type, and Sampling Parameter can potentially affect the validity of the results.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Accreditation Body Certificate

Testing Sector (Standard) Number Website
Environmental PJLA (DoD ELAP) L20-57 http://www.pjlabs.com
PJLA (ISO 17025) L20-58 http://www.pjlabs.com
Utah (TNI) UT00953 http:/lams.nelac-institute.org/search
Industrial Hygiene AlIHA (ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
AIHA IHLAP)
DOECAP-AP L20-59 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Dietary Supplements  PJLA (ISO 17025) L17-507-R1 http://www.pjlabs.com

Definitions
LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.
ND = Not Detected, Testing result not detected above the LOD or LOQ.
NA = Not Applicable.
** No result could be reported, see sample comments for details.
< Means this testing result is less than the numerical value.
(') This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.
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ALS

2. Date || /OS2 0 VP

Purchase Order No.

ANALYTICAL REQUEST FORM

1. 'ZI REGULAR Status

n’"> ,/? i o, i
v ot
(JuV «

RESULTS REQUIRED BY

I:IRUSH Status Requested - ADDITIONAL CHARGE

DATE
CONTACT ALS SALT LAKE PRIOR TO SENDING SAMPLES

4. Quote No.

3. Company Name : TQYQWAV@d e

2570@

Address:

L& Paz Fd SOHR 24,0

ALS Project Manager: T H*'Uq ain d

5. Sample Collection

M S6IeN \/\cm CA 4109 |

Sampling Site

Person to Contact:

L,f?l/\cmt@ Vivand

Lt

=

Industrial Process:

Telephone ([w ‘ﬁ’

Z»%fz/w)e%b{

Date of Collection

Fax Telephone ( )

U/u /2520

Time Collected

E-mail Address: VIV Y2 (LD @“}%ﬁ%ﬁ/\'ﬁﬁfi}; €4, (b ) Date of Shipment

Billing Address (if different from above)

Chain of Custody No.:

6. How did you first learn about ALS?

7. REQUEST FOR ANALYSES

Client Sample Number

Matrix*

Sample/Area Volume | ANALYSES REQUESTED - Use method number if known | Units** Lab Comments
EM- O0 % ¢ pve | T77% L | OSHRAID 215 - HeX chiowml 5
EM-00% ¢ fve | — OSHA 1D 215 - Hex chvomel 4
Fr- ol VO |58  [OSHA 1 DLS-Hex (e | &
METOL o McE |79 L |N(OSH 7500/7%03 W‘%i,.mfvms
M ETO L ! MLE | 58 8L NIOSH 72007208 | =
MET O™ « MOE | —— NIOCH 7300/7203 1
4 - ol - NiocH 90072 - Aspestas | L
42 bt | = NlosH G007 - Atlperue | L
w D boie- | — NIOSH 4odZ - Pupectos | L
# Y bl | — MNLoCHE 9002 - Bslpess | L

R RS <

*  Specify: Solid sorbent tube, e.g. Charcoal; Filter type; Impinger solution; Bulk sample; Blood; Urine; Tissue; Soil; Water; Other

** 1, uglsample 2. mg/m®

Comments

3.ppm 4.%

5. ug/m® 6.

(other)

Please indicate one or more units in the column entitled Units**

Possible Contamination and/or Chemical Hazards
7. Chain of CustodyLOptlonal)

Relinuished by paerime {1 /0 S/ 122 (400
Received by WW Date/Time l( | Uiy 00 8. 7" (0
Relinquished by Date/Time

Received by Date/Time

960 West LeVoy Drive / Salt Lake City, UT 84123

800-356-9135 or 801-266-7700 / FAX: 801-268-9992

ALS Environmental



Stephanie Vivanco
ToxStrategies

27001 La Paz Road, Suite 260
Mission Viejo, CA 92691

Analytical Results

ANALYTICAL REPORT
Amended-20201216

Report Date: December 16, 2020

Phone: 949-382-1534

E-mail: svivanco@toxstrategies.com

Workorder:

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: N120LA-03-A
Lab ID: 2031255001

Collected: 11/03/2020

Sampling Location: LA Fire Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Media: Wipe
Sampling Parameter: Volume Not Provided

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 1.6 0.50

Sample ID: N190LA-01-A
Lab ID: 2031255002

Collected: 11/03/2020

Sampling Location: LA Fire

Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 1.9 0.50

Sample ID: N822LA-03-A

Lab ID: 2031255003 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 0.91 0.50

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA | PHONE +1 801 266 7700

ALS GROUP USA, CORP. An ALS Limited Company

FAX +1 801 268 9992

www.alsglobal.com

AIGHT SOLUTIONS
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ANALYTICAL REPORT
Amended-20201216

Workorder:

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Analytical Results

Sample ID: N120LA-01-A

Lab ID: 2031255004 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 0.82 0.50

Sample ID: N120LA-02-A

Lab ID: 2031255005 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 1.6 0.50

Sample ID: HM-Blank-Arsenic

Lab ID: 2031255006 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Applicable

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead <0.50 0.50

Sample ID: N822LA-01-A

Lab ID: 2031255007 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead <0.50 0.50

Page 2 of 5 Wed, 12/16/20 11:40 AM
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ANALYTICAL REPORT
Amended-20201216

Workorder:

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Analytical Results

Sample ID: N190LA-02-A

Lab ID: 2031255008 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead <0.50 0.50

Sample ID: N14LA-02-A

Lab ID: 2031255009 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 2.3 0.50

Sample ID: N14LA-01-A

Lab ID: 2031255010 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 2.8 0.50

Sample ID: N822LA-02-A

Lab ID: 2031255011 Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 0.85 0.50

Page 3 of 5 Wed, 12/16/20 11:40 AM
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Analytical Results

ANALYTICAL REPORT
Amended-20201216

Workorder:

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: N190LA-03-A
Lab ID: 2031255012

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 2.3 0.50

Sample ID: N14LA-03-A
Lab ID: 2031255013

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Wipe

Sampling Parameter: Volume Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 3.3 0.50
Comments

| Workorder: 2031255

Amended(12/16/2020): Report amended to include lead data per client request.

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst

Peer Review

NIOSH 9102 Mod, Ghost Wipe

/S/ Peter P. Steen
12/16/2020 09:27

/S/ Rex Bagley
11/11/2020 15:17

Laboratory Contact Information
ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone: (801) 266-7700
Email: alslt.lab@ALSGlobal.com
Web: www.alsslc.com

Page 4 of 5

Wed, 12/16/20 11:40 AM

IHREP-V12.7



ALS ANALYTICAL REPORT
Amended-20201216

Workorder:

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

The following was provided by the client: Sample ID, Collection Date, Sampling Location, Media Type, Sampling Parameter.
Collection Date, Media Type, and Sampling Parameter can potentially affect the validity of the results.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Accreditation Body Certificate

Testing Sector (Standard) Number Website
Environmental PJLA (DoD ELAP) L20-57 http://www.pjlabs.com
PJLA (ISO 17025) L20-58 http://www.pjlabs.com
Industrial Hygiene AIHA (1ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
AIHA IHLAP)
DOECAP-AP L20-59 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Dietary Supplements  PJLA (ISO 17025) L20-58 http://www.pjlabs.com

Definitions
LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.
ND = Not Detected, Testing result not detected above the LOD or LOQ.
NA = Not Applicable.
** No result could be reported, see sample comments for details.
< Means this testing result is less than the numerical value.
() This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.
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T

ANALYTICAL REQUEST FORM \
1. ﬁREGULAR Status : ?/05\)'56

[:]RUSH Status Requested - ADDITIONAL CHARGE
RESULTS REQUIRED BY

A L S CONTACT ALS SALT LAKE PRIOR ngE'IE\JDlNG SAMPLES
2. Date \ Z 5/ 9 2Chyrchase Order No. 4. Quote No.
3. Company Name : “ToL Sw‘\‘m\ ey . ALS Project Manager: J-'(’S(,\ COA H‘(’J \am (}1
Address: 2T OO\ La pﬁ ?S:I M SOike 240 Sample Collection ‘
\V\\ SQ‘\ (\Y4) \}\QS O h [/’ 24°) | Sampling Site L/PT '6 V=,
Person to Contact:  “—5x¢"AD ‘(\CKV) LQ,\,/ AN LD industrial Process:
Telephone (({‘VM) .3 B2 - \%3 L’ Date of Collection \\ / % /}OZ/@
Fax Telephone { ) Time Collected
E-mail Address: 5\ thfk’Y\ Q,J:)(A‘:’; {OX QWC{“\T’Q\ €<y (0¥ pate of Shipment
Billing Address (if different from above) ; Chain of Custody No.:

6. How did you first learn about ALS?

7. REQUEST FOR ANALYSES

Client Sample Number Matrix* Sample/Area Volume | ANALYSES REQUESTED - Use method number if known | Units** Lab Comments
Nizock —o3-A st wlipe — | MoSH 4(OL-wgenc i
NgoLA-0i-R [+ | — \

NR2LLE ~0F -A|¢ —
NIZOLR -O- A —
NlZoLA-82 - fu —
M- Blank -anic » —
fge B2 -0 a—
NIqAOLA-62 = | —
MiHip-02 - —
Ny LAOI- A& | e
Fozais o2-p | —
NG OLA 03~ i\ \ — |
NIVLA -03 Py L e
RS- JIS o Y
*  Specify: Solid sorbent tube, e.g. Charcoal; Filter type; Impinger solution; Bulk sample; Blood; Urine; Tissue; Soll; Water; Other
*1, ug/sample 2. mg/m® 3.ppm 4.% 5. pg/m® 6. (other) Please indicate one or more units in the column entitled Units™
Comments

Possible Contamination and/or Chemical Hazards

7. Chain of Custody (Optional)
< -

Relinquished by W A Date/Time \ \ /()g/ww \S } UD

Received by — {/1/21/ Z/M Date/Time [ { %" 27) (3/‘/ ()

Relinquished by Date/Time
Received by Date/Time
960 West LeVoy Drive / Salf Lake City, UT 84123 800-356-9135 or 801-266-7700 / FAX: 801-268-9992

ALS Environmental



Stephanie Vivanco
ToxStrategies

27001 La Paz Road, Suite 260
Mission Viejo, CA 92691

Analytical Results

ANALYTICAL REPORT
Amended-20201216

Report Date: December 16, 2020

Phone: 949-382-1534

E-mail: svivanco@toxstrategies.com

Workorder:| 34-2031257

Client Project ID: La Fire 110320
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: ECTC-T-8-A
Lab ID: 2031257001

Collected: 11/03/2020

Sampling Location: La Fire Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Media: Ghost Wipe
Sampling Parameter: Area Not Provided

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 1.7 0.50

Sample ID: ECTC-T-38-A
Lab ID: 2031257002

Collected: 11/03/2020

Sampling Location: La Fire

Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 1.6 0.50

Sample ID: A49996-QUT-185-4-A

Lab ID: 2031257003 Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 1.4 0.50

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA | PHONE +1 801 266 7700
ALS GROUP USA, CORP. An ALS Limited Company

FAX +1 801 268 9992

www.alsglobal.com

AIGHT SOLUTIONS
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Analytical Results

ANALYTICAL REPORT
Amended-20201216

Workorder:| 34-2031257

Client Project ID: La Fire 110320
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: A50143-Q-24-5-A
Lab ID: 2031257004

Collected: 11/03/2020

Sampling Location: La Fire Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe
Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 1.3 0.50

Sample ID: NC50-4-A
Lab ID: 2031257005

Collected: 11/03/2020

Sampling Location: La Fire Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe
Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 2.7 0.50

Sample ID: AS0421-ENG-21-4-A
Lab ID: 2031257006

Collected: 11/03/2020

Sampling Location: La Fire Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe
Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 4.8 0.50

Sample ID: A-BLANK
Lab ID: 2031257007

Collected: 11/03/2020

Sampling Location: La Fire Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe
Sampling Parameter: Area Not Applicable

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead <0.50 0.50

Page 2 of 5

Wed, 12/16/20 11:41 AM IHREP-V12.7



Analytical Results

ANALYTICAL REPORT
Amended-20201216

Workorder:| 34-2031257

Client Project ID: La Fire 110320
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: H-01-A
Lab ID: 2031257008

Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 0.88 0.50

Sample ID: H-02-A
Lab ID: 2031257009

Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 0.95 0.50

Sample ID: H-03-A
Lab ID: 2031257010

Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 0.76 0.50

Sample ID: H-04-A
Lab ID: 2031257011

Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 2.5 0.50
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Analytical Results

ANALYTICAL REPORT
Amended-20201216

Workorder:| 34-2031257

Client Project ID: La Fire 110320
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: H-05-A
Lab ID: 2031257012

Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 13 0.50

Sample ID: H-06-A
Lab ID: 2031257013

Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: NIOSH 9102 Mod, Ghost Wipe

Media: Ghost Wipe

Sampling Parameter: Area Not Provided

Instrument: ICP13
Prepared: 11/09/2020 (271142)
Analyzed: 11/11/2020 (271304)

Result
Analyte (ug/sample) RL (ug/sample)
Arsenic <6.3 6.3
Lead 5.6 0.50
Comments

| Workorder: 2031257

Amended(12/16/2020): Report amended to include lead data per client request.

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method

Analyst

Peer Review

NIOSH 9102 Mod, Ghost Wipe

/S/ Peter P. Steen
12/16/2020 09:27

/S/ Rex Bagley
11/11/2020 15:17

Laboratory Contact Information
ALS Environmental
960 W Levoy Drive
Salt Lake City, Utah 84123

Phone: (801) 266-7700
Email: alslt.lab@ALSGlobal.com
Web: www.alsslc.com
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ALS ANALYTICAL REPORT
Amended-20201216

Workorder:| 34-2031257

Client Project ID: La Fire 110320
Purchase Order: NA
Project Manager: Jessica Helland

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

The following was provided by the client: Sample ID, Collection Date, Sampling Location, Media Type, Sampling Parameter.
Collection Date, Media Type, and Sampling Parameter can potentially affect the validity of the results.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Accreditation Body Certificate

Testing Sector (Standard) Number Website
Environmental PJLA (DoD ELAP) L20-57 http://www.pjlabs.com
PJLA (ISO 17025) L20-58 http://www.pjlabs.com
Industrial Hygiene AIHA (1ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
AIHA IHLAP)
DOECAP-AP L20-59 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Dietary Supplements  PJLA (ISO 17025) L20-58 http://www.pjlabs.com

Definitions
LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.
ND = Not Detected, Testing result not detected above the LOD or LOQ.
NA = Not Applicable.
** No result could be reported, see sample comments for details.
< Means this testing result is less than the numerical value.
() This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.
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31257

ALS
2. Date “ Z%l"zfo‘/wpurchase Order No.

ANALYTICAL REQUEST FORM

1. TYIREGULAR Status

I__—]RUSH Status Requested - ADDITIONAL CHARGE
RESULTS REQUIRED BY

DATE

CONTACT ALS SALT LAKE PRIOR TO SENDING SAMPLES

4, Quote No.

3. Company Name : ‘FJX(;’\"Y?/V\'(CM es -

Address:

27001 LA A2 RD St LLD

Missiond viead, (A

42649 |

Person to Contact:

Syephanie Y WVan co

Telephone ﬂ(’w 3 %Z - \93 \"/I

Date of Collection

Fax Telephone ( )

Time Collected

E-mail Address: %\/\ VAo @“'(07&5*‘ VA ‘k‘ﬁ l' €0, (A a6 of Shipment

Billing Address (if different from above)

ALS Project Manager:

Sampling Site

gl ek

Hedland

5. Sample Collection

LA Gre

Industrial Process:

/2] 2070

Chain of Custody No.:

6. How did you first learn about ALS?

7. REQUEST FOR ANALYSES

Client Sample Number Matrix* Sample/Area Volume | ANALYSES REQUESTED - Use method number if known | Units** Lab Comments
CCTC-T-Q-A [Jnoswipe  — [NOSH 41072 -Pgec | 4
6(; T(_ p"\’ _’33,,}0( q i e
chw(ﬁ?OT"e(; “Liu.A ’ \ e
PHO\AR- QM-S N * -

NCSO-f = P ¢ " - \

ASe{-ENEZ) 4 o N - \

A-BLANK g e \

W o-01- (AN " —

Hv ~02-bB u -

W-03 - B N —

\"”\."’OH - A W -

p-0c- 0 | — l
H -0G-A » W /__, PR B PR

** 1. ug/sample

Comments

5. pg/m® 6.

(other)

Specify: Solid sorbent tube, e.g. Charcoal; Filter type; Impinger solution; Bulk sample; Blood; Urine; Tissue; Soil; Water; Other
2.mg/m® 3.ppm 4. %

Please indicate one or more units in the column entitled Units**

Possible Contamination and/or Chemical Hazards

7. Chain of Custody (Optional) |

Relinquished by ¢ ‘ Date/Time \\// ng 2020 : | S 00
Received by ‘ WW Date/Time /] [ 4)/@ - 9@ (// K( / &
Relinquished by Date/Time

Received by Date/Time

960 West LeVoy Drive / Salt Lake City, UT 84123

800-356-9135 or 801-266-7700 / FAX: 801-268-9992
ALS Environmental




Stephanie Vivanco
ToxStrategies

27001 La Paz Road, Suite 260

Mission Viejo, CA 92691

Analytical Results

ANALYTICAL REPORT

Report Date: November 13, 2020

Phone: 949-382-1534

E-mail: svivanco@toxstrategies.com

Workorder:| 34-2031258

Client Project ID: LA Fire

Purchase Order: NA

Project Manager: Jessica Helland

Sample ID: Pent-Blank
Lab ID: 2031258001

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39 Media: Wipe Instrument: HPLC14
Sampling Parameter: Volume Not Applicable Analyzed: 11/12/2020 (271358)
Result
Analyte (ug/sample) RL (ug/sample)
Pentachlorophenol <0.50 0.50

Sample ID: A50143-Q-24-5
Lab ID: 2031258002

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

Sample ID: ECTC-T-7
Lab ID: 2031258003

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

Sample ID: ENG-168-Penta-01
Lab ID: 2031258004

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA

ALS GROUP USA, CORP. An ALS Limited Company

PHONE +1 801 266 7700

FAX +1 801 268 9992

www.alsglobal.com

AIGHT SOLUTIONS
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Analytical Results

ANALYTICAL REPORT

Workorder:| 34-2031258

Client Project ID: LA Fire

Purchase Order: NA

Project Manager: Jessica Helland

Sample ID: ENG-583-Penta-01
Lab ID: 2031258005

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

Sample ID: ENG-558-Penta-01
Lab ID: 2031258006

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

Sample ID: ENG-583-Penta-02
Lab ID: 2031258007

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

Sample ID: ENG159-Penta-1
Lab ID: 2031258008

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe
Sampling Parameter: Volume Not Provided

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

Sample ID: Penta-Blank
Lab ID: 2031258009

Sampling Location: LA Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: OSHA 39

Media: Wipe

Sampling Parameter: Volume Not Applicable

Instrument: HPLC14
Analyzed: 11/12/2020 (271358)

Analyte

Result
(ug/sample) RL (ug/sample)

Pentachlorophenol

<0.50 0.50

Page 2 of 4
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ALS ANALYTICAL REPORT

Workorder:| 34-2031258

Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland

Analytical Results

Sample ID: ENG-558-Penta-02 Collected: 11/03/2020
Lab ID: 2031258010 Sampling Location: LA Fire Received: 11/06/2020
Method: OSHA 39 Media: Wipe Instrument: HPLC14
Sampling Parameter: Volume Not Provided Analyzed: 11/12/2020 (271358)
Result
Analyte (ug/sample) RL (ug/sample)
Pentachlorophenol <0.50 0.50

Report Authorization (/S/is an electronic signature that complies with 21 CFR Part 11)

Method Analyst Peer Review
/S/ Thomas Bosch /S/ Christopher Winter
OSHA 39 11/13/2020 11:50 11/13/2020 14:04

Laboratory Contact Information

ALS Environmental Phone: (801) 266-7700
960 W Levoy Drive Email: alslt.lab@ALSGlobal.com
Salt Lake City, Utah 84123 Web: www.alsslc.com

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted.

The following was provided by the client: Sample ID, Collection Date, Sampling Location, Media Type, Sampling Parameter.
Collection Date, Media Type, and Sampling Parameter can potentially affect the validity of the results.

Samples have not been blank corrected unless otherwise noted.

This test report shall not be reproduced, except in full, without written approval of ALS.

ALS provides professional analytical services for all samples submitted. ALS is not in a position to interpret the data and
assumes no responsibility for the quality of the samples submitted.

All quality control samples processed with the samples in this report yielded acceptable results unless otherwise noted.

ALS is accredited for specific fields of testing (scopes) in the following testing sectors. The quality system implemented at ALS
conforms to accreditation requirements and is applied to all analytical testing performed by ALS. The following table lists testing
sector, accreditation body, accreditation number and website. Please contact these accrediting bodies or your ALS project
manager for the current scope of accreditation that applies to your analytical testing.

Accreditation Body Certificate

Testing Sector (Standard) Number Website
Environmental PJLA (DoD ELAP) L20-57 http://www.pjlabs.com
PJLA (ISO 17025) L20-58 http://www.pjlabs.com
Utah (TNI) UT00953 http://lams.nelac-institute.org/search
Industrial Hygiene AIHA (1ISO 17025 & 101574 http://www.aihaaccreditedlabs.org
AIHA [HLAP)
DOECAP-AP L20-59 http://www.pjlabs.com
Washington C596 https://ecology.wa.gov/Regulations-Permits/Permits-certifications/Lab

oratory-Accreditation

Dietary Supplements  PJLA (ISO 17025) L17-507-R1 http://www.pjlabs.com

Page 3 of 4 Fri, 11/13/20 2:12 PM IHREP-V12.7




ANALYTICAL REPORT

ALS
Workorder:| 34-2031258
Client Project ID: LA Fire
Purchase Order: NA
Project Manager: Jessica Helland
Definitions

LOD = Limit of Detection = MDL = Method Detection Limit, A statistical estimate of method/media/instrument sensitivity.
LOQ = Limit of Quantitation = RL = Reporting Limit, A verified value of method/media/instrument sensitivity.

ND = Not Detected, Testing result not detected above the LOD or LOQ.

NA = Not Applicable.

** No result could be reported, see sample comments for details.

< Means this testing result is less than the numerical value.

() This testing result is between the LOD and LOQ and has higher analytical uncertainty than values at or above the LOQ.
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Qi

ANALYTICAL REQUEST FORM

1. mREGULAR Status %5{29%

I.___JRUSH Status Requested - ADDITIONAL CHARGE
RESULTS REQUIRED BY

DATE
A L s CONTACT ALS SALT LAKE PRIOR TO SENDING SAMPLES
2. Date \| /O ‘;3/ 74 LfBrchase Order No. 4. Quote No. ,
3. Company Name : "‘\’DXQ Wayxeael ALS Project Manager: 3 Hﬂ |()W’)O(

Address: 27001 wa pt’l}" @A %Q\ e DApQ 5, Sample Collection .
W\ \ c("\ ‘Jﬂ \/l 6\Q Cﬁ ()' 1(0‘/7 ‘ Sampling Site L/{'\V 6 f‘e

Person to Contact: ;)‘\‘60\/\ oy) LQ \/ l\/mﬂ (@ Industrial Process:

Telephone (1"’{7 2 @ 7;- -{¢ \“’{ Date of Collection \\/ ?)/ LOTO -\ U } 120
Fax Telephone ( ) Time Collected , , I

E-mail Address: {D\/(W O @ '“3‘)(‘ 9%@\@ A VP Bte of Shipment

Billing Address (if different from above) K Chain of Custody No.:

6. How did you first learn about ALS?

7. REQUEST FOR ANALYSES
Client Sample Number Matrix* Sample/Area Volume | ANALYSES REQUESTED - Use method number if known | Units** Lab Comments

Pent-planle 9T —— | oskhfr 24~ Pertachlorophen] 1

hooiY D @ -24-9] - i
eie- -+ ¢ _
ENG L2 -Yenda-0) —
ENEr - 98D PenmDl —_—
EXG- 658 -Penya-of o—
ENG-9493 - Pepta- OL » R
Bhawi-gn\a-4 ¢ —
PENTA - PLAN K- | U \ —
En- 958 ezl v _— —

*  Specify: Solid sorbent tube, e.g. Charcoal; Filter type; Impinger solution; Bulk sample; Blood; Urine; Tissue; Soil; Water; Other
** 1 pg/sample 2.mg/m® 3.ppm 4.% 5. ug/m® 6. (other) Please indicate one or more units in the column entitled Units**

Comments

Possible Contamination and/or Chemical Hazards
7. Chain of Custody (Optional)

Relinquished by %/\m\ paterTime |\ //cg / IO VS C0
Received by W@WM Date/Time /*’f "9/0 q /D

4

Relinquished by Date/Time
Received by Date/Time
960 West LeVoy Drive / Salt Lake City, UT 84123 800-356-9135 or 801-266-7700 / FAX: 801-268-9992

ALS Environmental



Stephanie Vivanco
ToxStrategies

27001 La Paz Road, Suite 260
Mission Viejo, CA 92691

Analytical Results

ANALYTICAL REPORT

Report Date: November 12, 2020

Phone: 949-382-1534

E-mail: svivanco@toxstrategies.com

Workorder:

Client Project ID: La Fire 110320
Purchase Order: NA
Project Manager: Jessica Helland

Sample ID: EL0O000 Collected: 11/03/2020
Lab ID: 2031261001 Sampling Location: La Fire Received: 11/06/2020
Method: 3M 3500/3520 POVM Media: 3M 3500 ORGANIC POVM Instrument: GCI37
Sampling Parameter: Exposure Not Provided Analyzed: 11/12/2020 (271369)
Result
Analyte (mg/sample) Result (mg/m?3) Result (ppm) RL (mg/sample)
Benzene <0.0010 NA NA 0.0010
Ethyl benzene <0.010 NA NA 0.010
Naphthalene <0.010 NA NA 0.010
Styrene <0.010 NA NA 0.010
Sample ID: EL0064 Collected: 11/03/2020
Lab ID: 2031261002 Sampling Location: La Fire Received: 11/06/2020
Method: 3M 3500/3520 POVM Media: 3M 3500 ORGANIC POVM Instrument: GCI37
Sampling Parameter: Exposure 349 Minutes Analyzed: 11/12/2020 (271369)
Result
Analyte (mg/sample) Result (mg/m?3) Result (ppm) RL (mg/sample)
Benzene 0.0084 0.68 0.21 0.0010
Ethyl benzene <0.010 <1.0 <0.24 0.010
Naphthalene <0.010 <1.2 <0.22 0.010
Styrene <0.010 <0.99 <0.23 0.010
Sample ID: EL0139 Collected: 11/03/2020
Lab ID: 2031261003 Sampling Location: La Fire Received: 11/06/2020
Method: 3M 3500/3520 POVM Media: 3M 3500 ORGANIC POVM Instrument: GCI37
Sampling Parameter: Exposure 349 Minutes Analyzed: 11/12/2020 (271369)
Result
Analyte (mg/sample) Result (mg/m3) Result (ppm) RL (mg/sample)
Benzene 0.0037 0.30 0.093 0.0010
Ethyl benzene <0.010 <1.0 <0.24 0.010
Naphthalene <0.010 <1.2 <0.22 0.010
Styrene <0.010 <0.99 <0.23 0.010

ADDRESS 960 West LeVoy Drive, Salt Lake City, Utah, 84123 USA | PHONE +1 801 266 7700 | FAX +1 801 268 9992

ALS GROUP USA, CORP. An ALS Limited Company

www.alsglobal.com

AIGHT SOLUTIONS
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Analytical Results

ANALYTICAL REPORT

Workorder:

Client Project ID: La Fire 110320

Purchase Order: NA

Project Manager: Jessica Helland

Sample ID: EL0207
Lab ID: 2031261004

Sampling Location: La Fire

Collected: 11/03/2020
Received: 11/06/2020

Method: 3M 3500/3520 POVM

Media: 3M 3500 ORGANIC POVM
Sampling Parameter: Exposure Not Provided

Instrument: GCI37

Analyzed: 11/12/2020 (271369)

Result

Analyte (mg/sample) Result (mg/m?3) Result (ppm) RL (mg/sample)
Benzene <0.