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Outline

. Background: risk, toxicity, and - Antecedentes: riesgo, toxicidad, y
exposure exposicion

. How OEHHA determines toxicity - Como OEHHA determina la toxicidad

. Factors that influence toxicity - Factores que influyen la toxicidad

. Health concerns associated with - Preocupaciones de salud asociadas con
some air contaminants algunos de los quimicos que se miden

. How risk is determined from air - ¢Como se determina el riesgo usando los
monitoring data datos de monitoreo del aire?




Health Guidance Values

Valores de
Orientacion de Salud

ExXposure

Does chemical or enter our body?

contacto o entra en
nuestro cuerpo?

Air monitoring data

Datos de
monitoreo del aire
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How do we determine

the toxicity of chemicals?  Keiisliele[¥aterye[V]{apl(cerTy

OEHHA develops benchmarks for
toxicity called Health Guidance
Values:

Noncancer: Reference Exposure
Levels (RELs)

The amount of chemical in the air
that is not likely to cause
noncancer health effects (like
asthma) even in sensitive
populations like children and
pregnant women

Cancer: Unit risks or cancer potency
factors

Describe increase in cancer risk
per unit of exposure

determinamos la toxiciaac

OEHHA desarrolla puntos de referencia para
la toxicidad [lamados Valores de Orientacion
de Salud:

No canceroso: Niveles de exposicion de
referencia (REL, por sus siglas en inglés)

La cantidad del quimico en el aire que no es
probable que cause efectos a la salud no
relacionados con el cancer (como el asma)
incluso en poblaciones sensibles como niflos
y mujeres embarazadas

Cancer: Unidad de riesgos o factores de
potencia del cancer

Describir el aumento del riesgo de cancer por
unidad de exposicion

http://clipart-library.com/clipart/163895.htm 5
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Characterize the types of effects that they cause like cancer and asthma


What influences ¢Queé influye en la
toxicity? toxicidad?

s Amount o ° 0

[

*Length of exposure (time)

Duracion de la exposicion (tiempo)

' t..u\tﬂ ﬂ M

https://www.meadindoor.com/for-physic
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 People differ – some are more sensitive than others (like children and pregnant women)
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Toxicity depends on the amount La toxicidad depende de la cantidad de
of time someone is exposed to a tiempo que una persona esté expuesta a un
chemical quimico
OEHHA develops Reference OEHHA desarrolla niveles de
Exposure Levels for specific exposicion de referencia
amounts of time para cantidades especificas
- Brief exposure (acute): de tiempo
occasional 1-hour exposures o Breve exposicion (aguda):
o Moderate exposure: repeated exposiciones ocasionales de 1 hora
8-hour exposures over a Exposicion moderada : exposiciones
significant fraction of a repetidas de 8 horas durante una
lifetime fraccidn significativa de la vida
- Constant exposure (chronic): Exposicidon constante (crénica):
continuous exposures from 1 exposiciones continuas desde 1 afio JE¥Ee 4
ear to a lifetime hasta toda la vida. b
Y \é 8

https://www.deere.com/en/mowers/lawn-tractors/x700-series/x758-lawn-tractor/; https://www.latimes.com/local/california/la-me-freeway-pollution-what-you-can-do-20171230-htmlistory.html A2aro
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8-hour: For assessing impacts to offsite workers or, children in schools, etc

Chronic: For assessing exposure in residential neighborhoods.



Toxicity depends on the amount La toxicidad depende de la cantidad de
of time someone is exposed to a tiempo que una persona esté expuesta a un

chemical quimico

Example: exposure to diesel exhaust Ejemplo: exposicién a gases de escape diesel

Acute: Mowing the lawn for 1 hour

Agudo: Cortar el pasto por 1 hora

Chronic: Living next to a freeway
Cronico: Vivir al lado de una autopista
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8-hour: For assessing impacts to offsite workers or, children in schools, etc

Chronic: For assessing exposure in residential neighborhoods.



Particulate Matter (PM)

Particulas de Materia (PM)

€©PM2s

€PM, 5
Particulas de combustidn,
Combustion particles, organic CABELLO HUMANG compuesios organicos, metales, etc.
‘ HUMAN HAIR compounds, metals, etc. DE 50 a 70 um =2,2 UM (micrones) de diametoo
A 50-70um <2.5um (microns)in diameter (micrones) de diameiro
N (microns) in diameter

o PM10

Dust, pollen, mold, etc.

W PM,,
Polvo, polen, moho, etc.
<10 ym (micrones) de didmetro
. N—~<10um (microns)in diameter @
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90 UM (microns) in diameter
FINE BEACH SAND

80 pm {micrones) de didmetro
ARENA FINA DE PLAYA

https://www.epa.gov/pm-pollution/particulate-matter-pm-basics 4 3
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Respirable particles (PM10) are those with a mass mean aerodynamic diameter of 10 micrometers or less, and pose a health concern due to their ability to pass through the nose and throat and into the deeper portions of the respiratory system. Fine particles (PM2.5) are those with a diameter of 2.5 micrometers or smaller and are considered to be a significant health risk due to their ability to travel into deep areas of the lungs and smaller ultrafine particles (generally less than 100 nanometers) may even enter the bloodstream.


Health Concerns: PM, .

* Can reach deep into the lung

* Short-term exposure: ‘T respiratory irritation,
asthma attacks, irregular heartbeat,
respiratory symptoms, ' lung function

* Short- and long-term exposure: premature
death, cardiovascular mortality and
hospitalizations, respiratory and asthma
hospitalizations, neurological outcomes

* Additional sensitive populations
> Elderly
> Infants/children (T respiratory illnesses, | lung
function)
» Pregnant women (\ birth weight, preterm birth,
stillbirth)

https://www.masters.tw/wp-content/uploads/2015/07/pm2_52.jpg
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Sensitive population: Those with emphysema, asthma, chronic heart/lung disease

Respiratory symptoms like coughing, wheezing, shortness of breath

Inhalation of fine particles can be harmful to the heart and blood vessels, and may increase risk of heart attack, stroke, cardiac arrest, and/or congestive heart failure. 

Fine particulate matter, or PM2.5, encompasses any airborne liquids or solids less than 2.5um in diameter.  Airborne particles of this size are troublesome because they can penetrate deep into the lungs, sometimes entering the bloodstream and causing systemic impacts.  These generally form through combustion processes.  Main sources of emission include gas- and diesel-fueled vehicles, power plants, fireplaces and other biomass burning sources, and combustion and other process emissions from industrial sources.  Health effects of PM2.5 are wide-ranging, with strong links to all-cause mortality, cardiovascular mortality and hospitalizations, and respiratory and asthma hospitalizations.  Impacts on health have been observed within hours or days of exposure, but chronic exposure impacts have also been seen for a number of endpoints.  Similarly, PM2.5 exposures over pregnancy periods have been associated with birth outcomes, like reduced birth weight and preterm birth. 

Because children's lungs and respiratory systems are still developing, they are also more susceptible than healthy adults to fine particles. 

https://www.ajmc.com/view/air-pollution-linked-to-lung-infections-especially-in-young-children
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7064735/
https://www.lung.org/clean-air/outdoors/who-is-at-risk/children-and-air-pollution
https://www.nature.com/articles/s41370-020-00267-4.pdf


Diesel Exhaust Particulates

Solid primary elemental
carbon particle
(10 - BO nm)

Adsorped hydrocarbons

O

») Condensed
hydrocarbons
Organic compound
_-.anr.:l sulfur acid o Sulfate (SO,)
In gas phase O

Metals

Myung and Park 2012

Particulas de escape diesel

Currently no real-time instruments to directly
measure them

= Black carbon (BC) is a major component that
can be measured in real-time

»Therefore, BC is measured as a surrogate for
diesel particulate matter (DPM)

»1gram BC= 1.3 gram DPM

Actualmente no hay instrumentos en
tiempo real para medirlos directamente

= E| carbono negro (BC) es un componente
|mp|ortante que se puede medir en tiempo
rea

» Por lo tanto, BC se mide como un sustituto

del material particulado diesel (DPM)
» 1 gramo BC = 1,3 gramos DPM
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Black carbon is composed essentially of elemental carbon (IARC)

Black carbon can form from the incomplete combustion of any carbonaceous fuel; diesel fuel, gasoline fuel, wood, forest fires, coal, etc.

DRAFT CERP: 
“Additionally, the District has historically monitored for emissions of toxic air contaminants, including metals and Volatile Organic Compounds (VOCs) in the Portside Community at its stations at Perkins Elementary and Sherman Elementary, as well as other locations in San Diego County. As part of AB 617, the APCD has installed and is operating new, real-time (i.e. continuous) black carbon (a surrogate for diesel particulate matter) analyzers at several locations in the Portside Community. These include the Tenth Avenue Marine Terminal (immediately adjacent to the Bay), Chicano Park (central Barrio Logan), Sherman Elementary School (in Sherman Heights), and at Oceanview Blvd. (Oceanview Blvd. at I-15, roughly 1.7 miles east of Perkins Elementary School).”

“Initial data from some of these stations shows that black carbon concentrations are highest in the morning hours, corresponding to morning commutes and other activities involving diesel engines. “ 




Health Concerns: Diesel [dglele8[eFIolo]alstY e[S

Exhaust salud: escape de diesel
Noncancer No Canceroso
Respiratory irritation, cough, allergies, Irritacion respiratoria, tos, alergias,
lung inflammation inflamacion de los pulmones
M hospitalizations, ER visits, asthma I Hospitalizaciones, visitas a
attacks, premature deaths urgencias, ataques de asma,
Sensitive populations muertes prematuras
o Those with respiratory/cardiovascular Poblaciones sensibles
conditions o Aquellos con condiciones
o Children respiratorias y cardiovasculares

o) Elderly oNinos
oPersonas de tercera edad
Cancer
Aumento del riesgo de cancer
~70% del promedio de riesgo de
céncer en California debido 3 |a https://commons.wikimedia.org/wiki/File:Diesel-smoke.jpg
contaminacion del aire (CARB)

Cancer
Increased cancer risk

~70% of average Californian’s cancer
risk from air pollution (CARB)
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Complex mixture of thousands of gases and fine particles

More than 40 toxic air contaminants, including many known or suspected carcinogens (benzene, arsenic, formaldehyde, etc.)

Soot (black carbon)
Organic compounds
Metals
Nitrogen oxides (react with other pollutants to form ozone, a major component of smog)

Rural or urban setting. However, people living and working in urban and industrial areas are more likely to be exposed to this pollutant. Those spending time on or near roads and freeways, truck loading and unloading operations, operating diesel-powered machinery or working near diesel equipment face exposure to higher levels of diesel exhaust and face higher health risks.

Polycyclic aromatic hydrocarbons, benzene, formaldehyde, acetaldehyde, acrolein, and 1,3-butadiene. Diesel exhaust also contains gaseous pollutants, including volatile organic compounds and oxides of nitrogen (NOx). NOx emissions from diesel engines are important because they can undergo chemical reactions in the atmosphere leading to formation of PM2.5 and ozone.

Headaches, lightheadedness and nausea. In studies with human volunteers, diesel exhaust particles made people with allergies more susceptible to the materials to which they are allergic, such as dust and pollen. Exposure to diesel exhaust also causes inflammation in the lungs, which may aggravate chronic respiratory symptoms and increase the frequency or intensity of asthma attacks.

Long-term occupational exposure increases lung cancer risk

Children (increased frequency of childhood illnesses, reduced lung function)



Health Guidance Values for Valores orientativos de

Diesel Exhaust nara el escape diesel
Non-cancer No-canceroso
Chronic REL: 5.0 pg/m3 REL Cronico : 5.0 pg/m?3
Effect: Changes in structure of rat lung Efecto: Cambios en pulmones de ratas

Cancer
Unit risk: 0.0003 per ug/m?3
Inhalation Cancer Potency Factor: 1.1 (mg/kg-day)?
Effect: Lung tumors in workers
1 in a million risk = 0.0033 ug/m?

Cancer

Riesgo Unitario: 0.0003 por pg/m3

Factor de potencia del cancer de inhalacion: 1.1
(mg/kg-day)™

Efecto: Tumores pulmonares en trabajadores

1 in a million risk = 0.0033 ug/m?
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https://ww2.arb.ca.gov/resources/overview-diesel-exhaust-and-health
Inhalation cancer potency factors are expressed as units of inverse dose [i.e., (mg/kg-day)-1].  They were derived from unit risk factors [units = (ug/m3)-1] by assuming that a receptor weighs 70 kilograms and breathes 20 cubic meters of air per day. 

OEHHA Chronic REL adopted in SRP document is the same as US EPA’s RfC for diesel exhaust (Findings of the Scientific Review Panel on THE REPORT ON DIESEL EXHAUST as adopted at the Panel’s April 22, 1998, Meeting; https://ww2.arb.ca.gov/sites/default/files/classic//toxics/dieseltac/de-fnds.pdf)

IRIS RfC based on following endpoint observed in chronic rat study: shortened and absent cilia in the tracheal and bronchial epithelium, marked hyperplasia of the bronchiolar epithelium, and swelling of the Type II cellular epithelium. 


Similar Health Effects for Black Carbon (BC) bdz

Noncancer Cancer

Respiratory effects reported in BC workers ¢ Also listed as Prop 65 carcinogen

Effects reported in rodent studies

Cough * Lung cancer/tumors in BC production

Sputum production workers and animals exposed in the

Bronchitis laboratory

Chest radiographic opacities (e.g. Sensitive populations

pNneumoconiosis) * Asthmatics had higher total deposition

Decreased lung function of ultrafine carbon particles in the
respiratory tract than healthy

. individuals
Inflammation

* Amount deposited in lungs can increase

Lung epithelial cell injur
5 =P S during exercise or heavy work

Lung lesions
IARC2010 15
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Lung diseases or conditions may influence the deposition and retention of particles such as carbon black



Reduced PM Exposures Improve Health Outcomes

 Central Valley - reduced residential wood burning (required by Rule 4901)
decreased cardiovascular disease hospitalizations (Yap & Garcia, 2015)

* California - retirement of 8 coal and oil power plants reduced preterm births and
increased fertility rates (Casey et al. 2018a,b)

* Utah Valley - Steel mill shutdown reduced PM,, and respiratory hospital admissions
(Pope 1989)

* [reland - Coal sale ban reduced PM and death from lung disease (Dockery et al.
2013)

* So. California - Children who moved to less polluted areas had improved lung
function growth; those who moved to more polluted areas had decreased lung
function growth (Avol et al. 2001)

* 51 U.S. metro areas - PM reductions increased life expectancy (Pope et al. 2009)

v

* Reduced diesel PM expected to decrease cancer risk bé
AN 16



chemical measured in air?

How do we determine the risk from the amount of a

No canceroso

éCoémo se compara la

Noncancer

How does the amount in air
compare to the Reference
Exposure Level?

cantidad en el aire con el
nivel de exposicion de
referencia?

A Higher? May be some concern

¢ Mayor? Puede ser alguna preocupacion

Reference Exposure Level

Nivel de exposicion de referencia

A Lower? Little concern

¢Inferior? Poca preocupacion

Cancer

How much does the
amount in air increase
cancer risk by?

A Higher? Concern
¢ Mayor? Preocupacion

Risk target (insignificant cancer risk)

Cancer

¢Cuanto aumenta el riesgo
de cancer la cantidad en el
aire?

Objetivo de riesgo (riesgo de cancer insignificante)

A Lower? Less concern

éInferior? Menos preocupacion b
\é
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Mention cumulative risk


Questions? ¢ Preguntas?

Heather Bolstad, Ph.D.
neather.bolstad@oehha.ca.gov
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