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REFINERY POLLUTION BURDENS

• Third largest stationary source of PM2.5 in the
nation1

⚬ Emit more  than 180 chemicals includ ing
metals2,3,4

• About 1.5 million Californians live  within 5 km of an
oil re finery5

• Disproportionate ly impact low-income, Hispanic,
and  Black households6

Phillips 66 oil re finery fence line  in Wilmington, 
California
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[1] US EPA NEI, 2021 [2]   Riveles & Nagai (OEHHA), 2019
[3] Adebiyi et al, 2022 [4] Tavella et al, 2025
[5] American Community Survey, 2019-2023 [6] Donaghy et al, 2024

BACKGROUND
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• Scoping  review of 54
epidemiological stud ies from
15 countries

• Strong  evidence  of cancer
and  adverse  resp iratory
outcomes associated  with
living  near oil re fineries

• Most stud ies were  cross-
sectional

(Villanueva e t al., 2026. Current Environmental Health Reports ) 

HEALTH EFFECTS OF LIVING NEAR REFINERIES
BACKGROUND



LOS ANGELES SOUTH BAY & HARBOR REGIONS
High Pollution Burden 7

Six oil refineries8

Third largest oil field in the US (Wilmington Oil Field) 9

Two busiest ports in the US
Railways and three major freeways

Multiple census tracts rank in the top 5% most 
pollution burdened according to CalEnviroScreen  
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WILMINGTON

CARSON

PORTS OF LA & 
LONG BEACH 

TORRANCE

Demographics 10 Wilmington Carson Torrance
Latinx (%) 87 35 13
Asian (%) 2.7 24 29
Black (%) 2.6 25 1.9
Less than high school 
education (%)

61 29 9.4

Foreign born (%) 44 33 28
[7] CalEnviroScreen 5.0 [8] South Coast AQMD Rule 1180
[9] EJ Atlas, 2023 [10] Los Angeles Times Mapping L.A. Neighborhoods

BACKGROUND



OIL REFINERY CLOSURES
• Phillips 66 Los Angeles Refinery retired in

December 2025

• Local air pollution likely to decrease after
emissions from refining operations cease

• Facility decommissioning and remediation
processes may release contaminants

• Unclear whether refinery retirements will
improve public health
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Examine the differences in exposures to air pollutants and cardiopulmonary health in 
communities  near active and retired refineries.

Assess  potential  changes  in  exposures  and  card iopulmonary  health  afte r  the  re tirement
of  the  Phillips  66  Los  Angeles  Refinery.

Advance community education and research capacity by collaborating with community 
partners  in  study  design,  recruitment,  and  results  re turn.
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CHAIRS-LA is a longitud inal, community-based  study to measure  exposures to air 
pollution and  card iopulmonary health near oil re fineries in Los Angeles County and
examine  the  potential public health benefits of a transition from pe troleum fue ls. 

OBJECTIVES
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COLLABORATORS COMMUNITY ENGAGED RESEARCH 

ACADEMIC
INSTITUTIONS

COMMUNITY
PARTNERS

STATE
AGENCY

ACADEMIC INSTITUTIONS

STATE AGENCY

COMMUNITY PARTNERS
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STUDY AREA & ELIGIBILITY CRITERIA

• Adults at least 18 years old

• Do not smoke tobacco products

• Reside within 2 km of:

⚬ Retiring  oil re finery

⚬ Torrance  (active) oil re finery

• Residence  duration of at least 1 year

• Speak English, Spanish, or Tagalog

• One person per household
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CHAIRS-LA OVERVIEW

TORRANCE
CARSON

WILMINGTON



TIMELINE

YEAR 1 YEAR 2

Recruitment & 
baseline data collection 

Phillips 66 Los Angeles 
Refinery retirement

Repeat measurements 
with the same 
participants

SEPT - DEC 2025 SEPT - DEC 2026DEC 2025

Collect air and urinary samples and cardiopulmonary health measures, 
repeated annually before and after the refinery’s retirement
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CHAIRS-LA OVERVIEW



Convenience sample
Potential participants were  screened  for 
e lig ib ility  

SAMPLING METHOD

RECRUITMENT

COMMUNITY OUTREACH
Door-to-door flyer d istribution

Community meeting  presentations

Physical flyers at public institutions

Targe ted  social media advertising

11

CHAIRS-LA OVERVIEW



INFORMED CONSENT
BASELINE QUESTIONNAIRE

CARDIOPULMONARY MEASUREMENTS

DISTRIBUTED SAMPLE COLLECTION MATERIALS
• Fresh Air wristband
• Fresh Air outdoor clip (subsample)
• Biomonitoring materials (urine, subsample)
• Daily journal
• Biomonitoring questionnaire (subsample)

YEAR 1 INITIAL VISIT

Fresh Air Wristband

Lung function test using spirometry 

Fresh Air Clip
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DATA COLLECTION



Lung Function
Forced Vital Capacity (FVC)
Forced Expiratory Volume in 1 Second (FEV1)

• Maximal-effort spirometry test

CARDIOPULMONARY HEALTH MEASURES

Fractional Exhaled Nitric Oxide (FeNO)
• Biomarker of immune response

Airway Inflammation 

Systolic & Diastolic Pressure
Pulse Rate

• Measured x3 per participant

Blood Pressure

13

DATA COLLECTION
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PERSONAL & OUTDOOR AIR CONCENTRATIONS

Compared  to silicone  wristbands: 
• Higher re tention of semi-volatiles11

• Exclusive ly collects gas-phase
contaminants11

Analyzed  by gas chromatography-
mass spectrometry12

Continuous ~ 7 day sampling  period

FRESH AIR PASSIVE SAMPLER 
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[11] Okeme et al, 2023 [12] Lin et al, 2020

DATA COLLECTION

Protective Case

PDMS 
Sorbent Bar

Fresh Air Sampler Design



POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)
• Semi-volatile chemicals with carcinogenic, mutagenic, and teratogenic properties

• Health impacts:  cancer, respiratory diseases, reproductive and neurological dysfunction

• Sources: combustion processes and unburned petroleum

• Exposure routes:  inhalation and ingestion
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[13] Feng et al, 2025 [14] Kim et al, 2013

DATA COLLECTION



AIR SAMPLE DEPLOYMENTS

Fall 2025

178 wristbands

Winter 2026 Spring 2026 Summer 2026

33 outdoor clips
8 outdoor clips 8 outdoor clips 8 outdoor clips

Repeated outdoor clips at 6 households near refinery fencelines and 2 background sites

• Track seasonal changes in outdoor concentrations

• Measure potential air pollution reductions overtime after the refinery retirements

178 wristband and 57 outdoor clip samples during Year 1 (fall 2025 - summer 2026)
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DATA COLLECTION



URINE SAMPLE COLLECTION & ANALYTES

86 participants  collected two samples 
on two consecutive mornings

• 178 samples total

FIRST MORNING VOIDS

Environmental Health Lab (Richmond, CA)
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Metals VOC metabolites

(e.g. BTEX metabolites)

DATA COLLECTION



DAILY JOURNAL 
Activities logged each day while participant 
wore wristband

• E.g. environmental tobacco smoke,
cooking with a gas stove, candle or
incense burning
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BIOMONITORING QUESTIONNAIRE
• Product use, cooking habits, and

dietary intake on the day before urine
sample was collected

• Drinking water source
• Recent metal work

DATA COLLECTION

QUESTIONNAIRES DURING SAMPLE COLLECTION



Mean age 47 years (range 18-85)
Female
Hispanic
White
Asian
Black

DEMOGRAPHICS

180 RESIDENTS

SUMMARY OF STUDY PARTICIPANTS: YEAR 1

N=150 near re finery re tirements
N=30 near Torrance  (active) re finery

HEALTH
Prior smoking  history 
Non-tobacco product smoker
Prior asthma d iagnosis

SOCIOECONOMIC STATUS
Primarily Spanish-speaking
Fore ign born
Less than high school education
Household  income < $24,000

83%
76%
11%
9%
2%

52%
40%
33%
32%

22% 
3%
17%
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  NEXT STEPS FOR CHAIRS    -LA
• Lab analyses for Fresh Air and urine samples
• Exploring adding PAHs and biomarkers of effect in urine

• Community engagement and results return for Year 1
⚬ Share  ind ividual results with study participants
⚬ Present results in the  community
⚬ Launch study website  (chairs-study.org)

• Repeat measurements with study participants in Fall 2026
⚬ Updates to questionnaire

￭ Changes to behavior or home, sub jective  cognitive
function, perce ived  ne ighborhood  air pollution

• Secure  funding  for additional years of data collection
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THANK YOU!
Marinelle Villanueva

msvillanueva@ucla.edu
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