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In-room air cleaners

« Portable air cleaners:
commercial, DIY

* Form factor: wall unit,
celling mount

o Fibrous filter, typically
HEPA

e« Some include other air
cleaning technologies:
activated carbon (AC),
photocatalytic oxidation
(PCO), germicidal
ultraviolet (GUV), etc.

https://enverid.com/products/air-purifier/

2 LBNL https://kmph.com/news/local/air-purifiers-going-into-all-clovis-unified-classrooms



New guidance and resources on performance

https://www.epa.gov/system/files/documents/2 https://enerqgy.ucdavis.edu/wp-content/uploads/Case-
021-09/iag proven-strateqgies infographic.pdf Study DIY-Portable-Air-Cleaners-083121.pdf
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https://www.epa.gov/system/files/documents/2021-09/iaq_proven-strategies_infographic.pdf
https://energy.ucdavis.edu/wp-content/uploads/Case-Study_DIY-Portable-Air-Cleaners-083121.pdf

DIY box fan effectiveness and safety

Assumed 54% filtration efficiency for MERYV 13 air filters. Estimated clean air delivery rate

(CADR) and noise level similar to consumer products. Estimated energy efficiency slightly
above ENERGY STAR 2 CADR / Watt requirement. Material costs = $75.

https://energy.ucdavis.edu/wp-content/uploads/Case-Study DIY-Portable-Air-Cleaners-
083121 .pdf

Additional resources from USEPA https://www.epa.gov/air-research/research-diy-air-
cleaners-reduce-wildfire-smoke-indoors: UL Safety Report Findings
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https://energy.ucdavis.edu/wp-content/uploads/Case-Study_DIY-Portable-Air-Cleaners-083121.pdf
https://www.epa.gov/air-research/research-diy-air-cleaners-reduce-wildfire-smoke-indoors

Holder, A. Emerging Approaches to Cleaner Indoor Air During Wildfires. Presented at Smoke Impacts CA: 2020 Lessons - 2021 Actions,

Virtual, April 20 - 21, 2021.
https://cfpub.epa.gov/si/si public record report.cfim?dirEntryld=351926&Lab=CEMM&simplesearch=0&showcriteria=2&sortby=pubDate

&searchall=holder&timstype=&datebeginpublishedpresented=08/03/2019
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https://cfpub.epa.gov/si/si_public_record_report.cfm?dirEntryId=351926&Lab=CEMM&simplesearch=0&showcriteria=2&sortby=pubDate&searchall=holder&timstype=&datebeginpublishedpresented=08/03/2019

Field study in 7 WA homes

* Field measurements of PM, .
Infiltration factor and portable
air cleaner effectiveness during
Sep 16-18, 2020

— Wildfire smoke from WA, OR,
CA impacting Seattle, WA

— 6 apartment units (~650 ft?),
1 house (~1,900 ft2)

— 5 residences operated a
portable air cleaner (auto-
mode) in living room

Xiang et al. (2021) https://doi.org/10.1016/j.scitotenv.2021.145642
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Health benefits and costs of filtration interventions that reduce

indoor exposure to PM2.5 during wildfires

Abstract Increases in hospital admissions and deaths are associated with
increases in outdoor air particles during wildfires. This analysis estimates the
health benefits expected if interventions had improved particle filtration in
homes in Southern California during a 10-day period of wildfire smoke
exposure. Economic benefits and intervention costs are also estimated. The six
interventions implemented in all affected houses are projected to prevent 11% to
63% of the hospital admissions and 7% to 39% of the deaths attributable to
wildfire particles. The fraction of the population with an admission attributable
to wildfire smoke is small, thus, the costs of interventions in all homes far
exceeds the economic benefits of reduced hospital admissions. However, the
estimated economic value of the prevented deaths exceed or far exceed
intervention costs for interventions that do not use portable air cleaners. For the
interventions with portable air cleaner use, mortality-related economic benefits
exceed intervention costs as long as the cost of the air cleaners, which have a
multi-year life, are not attributed to the short wildfire period. Cost effectiveness
is improved by intervening only in the homes of the elderly who experience most
of the health effects of particles from wildfires.

7 LBNL Work is sponsored by U.S. EPA, Office of Radiation & Indoor Air, Indoor Environments Division.
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2003 Southern California Wildfires

e Impacts on six counties over a 10-day period
e PM2.5 levels (Wu 2006)
« Hospital admission rates (Delfino 2009)
« Effects on mortality (Kochi 2012)

Q: Can filtration substantially reduce wildfire-
related hospitalizations and deaths? Are
filtration interventions cost-effective?

Wu, et al. (2006) Exposure assessment of PM air pollution before, during, and after the 2003 southern CA wildfires, Atmos. Environ.
Delfino, et al. (2009) Relationship of respiratory & cardiovascular hospital admissions to southern CA wildfires 2003, Occup. Environ. Med.
Kochi, et al. (2012) Valuing mortality impacts of smoke exposure from major southern California wildfires, J. Forest Econ.



Filtration Interventions

e Mass balance models to estimate PM2.5 in homes with and without

filtration interventions

.

Upgrade to high efficiency
air filters (MERV 12%)

Change to Fan ON mode to
run system continuously

1+2

Buy an air cleaner (HEPA
filter, 1 AER)

Buy an air cleaner + 1 + 2

* Reduced to MERV 9 because of air leakage bypass.
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Fisk and Chan (2017) https://doi.org/10.1111/ina.12285



https://doi.org/10.1111/ina.12285

Key Findings

10

Filtration interventions in all 6.92 million homes exposed to 2003 southern
California wildfires would have prevented 47 to 261 respiratory hospital
admissions (11-63% reduction), and 9 to 52 premature deaths (7-39% reduction),
related to PM2.5 exposures during the 10-day study period.

Economic benefits from reduced hospitalization and premature deaths exceed
Intervention costs for all 6.92 million homes exposed to wildfire smoke, but are not
sufficient to pay for portable air cleaners.

— Estimated benefit-to-cost ratio range is about 2:1 using forced air system
filtration interventions in all homes

— For 22% of homes with age 65+ residents: benefit-to-cost = 16:1

In 22% of homes with age 65+ residents, benefits from reduced hospitalization
and premature deaths are sufficient to pay for purchase of portable air cleaners.

LBNL Fisk and Chan (2017) https://doi.org/10.1111/ina.12285



https://doi.org/10.1111/ina.12285

Does the use of indoor air

cleaners protect against
adverse health impacts from
exposure to outdoor air
pollution?

o There are relatively few studies of
changes in health outcomes resulting
from interventions to reduce indoor
pollutant concentrations.

e Several small studies have measured
changes in biomarkers believed to
represent pathways that can lead to
clinical outcomes.

e Itis unclear whether further biomarker
studies will clarify efficacy of portable air
cleaners. Clinical trials investigating
Impacts on clinical outcomes are
recommended.

11 LBNL
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https://www.atsjournals.org/doi/10.1513/AnnalsATS.202104-421ST

Improving IAQ Using In-Room Air Cleaners During Wildfire Smoke

* Focus on in-home exposure of vulnerable population
— Health, age, other socioeconomic factors
— Other factors: housing conditions, exposure outside of home
— Education / outreach on operation, filter replacement

e (Clean air centers and schools

— Aside from effective filtration, other aspects (e.g., air distribution,
thermal comfort, resilience from energy disruptions) also important

— PM, . and CO, monitoring; data sharing and communication

12 LBNL
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mailto:jabraham@baaqmd.gov

Requested Action

» Authorize the Interim Executive Officer/ APCO to allocate CARB Supplemental
Environmental Project (SEP) funds and amend the Community Engagement

Division Budget by $1 million using the Wildfire Mitigation Designation Reserves.
These combined funding sources will be used in the following ways:

1. Use of $231,000 for the purchase of air filters and replacement filters for low-

Income clients of state Asthma Mitigation Partners with asthma or other
respiratory disease

2. Execution of a $69,000 professional services contract with Regional Asthma
Management Prevention (RAMP) (a project of the Public Health Institute)

3. Execution of contract amendment with IQAIr to use remaining $97,603.29 of
CARB SEP funds and $294,600.95 of Wildfire Mitigation Designation
Reserves for installation of air filtration and 5-year maintenance for four
elementary schools in the Richmond - San Pablo area

Community Equity Health and Justice Committee Bay Area Air Quality Management District
July 7, 2022



Requested Action (cont.)

4. Use $300,000 to purchase air filtration units and replacement filters
for federally qualified health centers to distribute to low-income
clients with asthma or other respiratory disease in Assembly Bill (AB)
617 communities

5. Use $100,000 to purchase air filtration units and replacement filters
for AB 617 communities and outdoor workers recruited by James
Cary Smith Community Grantees and other community-based
organizations

Community Equity Health and Justice Committee Bay Area Air Quality Management District
July 7, 2022



Background & Program Scope

* In September 2021

» Board approved Executive Officer/APCO to allocate an additional
$1 million to the Wildfire Mitigation Designation and to reduce the
Pandemic Reserves Designation by $1M.

e On June 30, 2022:

 The Community Advisory Council unanimously approved and
recommended staff's proposal to the CEHJ Committee.

» Staff’'s Objective

* Expand existing air filtration programs and equitably distribute air
filtration units to more impacted communities.

» Leverage existing partnerships with local communities.

Community Equity Health and Justice Committee Bay Area Air Quality Management District
July 7, 2022



Impact

e Children and youth

e Populations with pre-existing
health conditions, respiratory
disease

e Elders
e Qutdoor workers

« Communities already
Impacted by cumulative
health burdens

Community Equity Health and Justice Committee

Bay Area Air Quality Management District
July 7, 2022 Y Q Y J



Consultation with Environmental Justice
| eaders & Partners

What we heard:

 Localized focus on impacted communities, hard-to-reach populations
e Non-competitive funding

* Need for a comprehensive plan that integrates and leverages existing
work (asset map)

e A way to distribute educational and resource information to communities
In accessible ways

 Demonstrate how resources are getting to impacted communities

Community Equity Health and Justice Committee Bay Area Air Quality Management District
July 7, 2022 6



Existing Programs

RAMP Partnership Local He%litlr(;tCenters - Communllat%l/olit’artners -

» Partner with » Partner with Local * Install and maintain air * Partner with
Regional Asthma Health Centers to filtration in heating, Community-Based
Management & IS e &l Conditionig (VAC) distbuta ai fiters to
Erevenﬁlon ($250K) filtration units to low- systems at 12 low-income residents.

provide air filters Income clients with elementary schools: Distributed 293 air
to low-income home asthma: « East and West filters.
visiting clients with « Ole Health (Napa) Oakland « All Positives Possible
poorly controlled - In progress « Bayview Hunters (Vallejo)
asthma e West Oakland Point, San Francisco  Belle Haven Action

» ~$143k remaining. Health Council « Livermore (Menlo Park)
Distributed 875 air e RooOts Community e San Leandro  City of Millbrae
filters. Clinic (East - Pittsburg and Bay . (H:ealing IT_pacted

i ommunities
Oakla.ln.d) Point (Rodeo)
* La Clinica « United Council (Pier
(Vallejo)- in 94, SF)
progress

Community Equity Health and Justice Committee Bay Area Air Quality Management District
July 7, 2022 !



RAMP Partnership

($300K)

 Expand RAMP
partnership to all
clients with asthma
or respiratory
disease and to
create educational
materials and a
case study of the
partnership

Community Equity Health and Justice Committee
July 7, 2022

« Expand outreach
to additional local
health center
partners in AB 617
communities

e Low-income clients
with asthma or
respiratory disease

Proposal

Local Health Schools ($300K)

Centers ($300K)

« Expand to four
elementary schools
in Richmond — San
Pablo area with
remaining CARB
SEP grant and
wildfire mitigation
reserve funds

Bay Area Air Quality Management District

Community-based
organizations
($100K)

» Expand outreach

to JCS Community
Grantees to apply
to distribute to
residents in AB 617
communities

» West Oakland and

Richmond/ North
Richmond/ San
Pablo: identify
Resiliency Hubs

e Qutdoor workers in

Santa Clara
County



| ocal Health Centers &
Community Partners

s Cligibility:

* Local Health Centers: Low-income individuals and individuals diagnosed with asthma and/ or
other respiratory lung disease or a referral
« Community Partners: Recruit recipients from AB 617 communities

mmemy  Partner Role and Responsibility

» Ensure eligibility, place orders with Air District
e Store and distribute air filtration units and factsheet on air filter

» Collect information about recipients: date of delivery, City and Zip Code of recipient; (optional:
age, race/ ethnicity and primary language of recipient)

Air District Role

» Purchase and schedule delivery of air filters from selected vendors
* Provide factsheet in multiple languages and general support
» Collect and analyze data

Community Equity Health and Justice Committee Bay Area Air Quality Management District
July 7, 2022



Next Steps

July September
e CEHJ and Board of * Track progress and assess
Directors approval program
Aug

e Launch Strategies-set up
partnerships and assist
with order for air filters

Community Equity Health and Justice Committee Bay Area Air Quality Management District
July 7, 2022



Requested Action

» Authorize the Interim Executive Officer/ APCO to allocate CARB Supplemental
Environmental Project (SEP) funds and amend the Community Engagement

Division Budget by $1 million using the Wildfire Mitigation Designation Reserves.
These combined funding sources will be used in the following ways:

1. Use of $231,000 for the purchase of air filters and replacement filters for low-

Income clients of state Asthma Mitigation Partners with asthma or other
respiratory disease

2. Execution of a $69,000 professional services contract with Regional Asthma
Management Prevention (RAMP) (a project of the Public Health Institute)

3. Execution of contract amendment with IQAIr to use remaining $97,603.29 of
CARB SEP funds and $294,600.95 of Wildfire Mitigation Designation
Reserves for installation of air filtration and 5-year maintenance for four
elementary schools in the Richmond - San Pablo area

Community Equity Health and Justice Committee ) . o
July 7 202yZ quity Bay Area Air Quality Management District 11



Community Equity Health and Justice Committee

July 7, 2022

Requested Action (cont.)

4. Use $300,000 to purchase air filtration units and replacement filters
for federally qualified health centers to distribute to low-income
clients with asthma or other respiratory disease in Assembly Bill (AB)
617 communities

5. Use $100,000 to purchase air filtration units and replacement filters
for AB 617 communities and outdoor workers recruited by James
Cary Smith Community Grantees and other community-based
organizations

Bay Area Air Quality Management District 12



Community Equity Health and Justice Committee
July 7, 2022

Questions?

Bay Area Air Quality Management District

13
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