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June 12, 2020
Statewide Codes and Standards Enhancement (CASE) Program
info@title24stakeholders.com
Re:

Comments on Draft Report: Multifamily Indoor Air Quality (2022 Cycle)

Dear Statewide CASE team:
The draft CASE report makes important recommendations to the California Energy
Commission (CEC), providing tangible pathways to improve indoor air through
building code updates. As a group of scientists, health professionals, experts, and
researchers we commend your work in addressing ventilation requirements for
range hoods, particularly in setting capture efficiency standards for the first time. In
order to achieve health-protective indoor air, more can be done:
1) the committee should utilize more stringent benchmarks for modeling
indoor air quality, including calling for a workshop of experts to advise on
indoor thresholds; and
2) the final report should recommend additional steps to ensure ventilation
is used when cooking: by emphasizing education on the health risks,
including provisions for automatic ventilation, and developing requirements
for noise levels.
Ventilation Standards Should Apply the Most Protective Air Quality Guidelines
Multiple health studies over the past forty years have investigated the relationship
between nitrogen dioxide (NO2) emissions and health risks. The scientific link has
only become stronger in recent years. In 2016, the EPA identified a causal
relationship between short term exposures to NO2 and respiratory effects (as did
Canada). Due to this new health evidence of short-term NO2 exposures, Canada
strengthened outdoor NO2 standards and residential indoor guidelines. The key
evidence that NO2 exposure can exacerbate asthma is from controlled human
exposure studies, which found that in adults with asthma, airway responsiveness
was identified following NO2 exposures of 100 ppb for one hour (the same value
used in the report’s modeling).1
It is well-known that children are more susceptible to air pollution and though there
are no controlled exposure studies on children, the threshold for health effects may
be even lower. A 2013 study of children with asthma in suburban and urban homes
measuring month-long averages of indoor NO2 found that as NO2 levels increased, so
did the severity of asthma.2 For every 5-ppb increase in NO2 above a threshold of 6
ppb, the risk of wheeze and the need for medication increased. The study concluded
that asthmatic children are at higher risk for more severe asthma symptoms at low
levels of NO2 and the risk rises as NO2 rises.3 Gas stoves are a major source of indoor
NO2. The EPA found that homes with gas stoves have 50 – 400% higher
concentrations of NO2 than homes with electric stoves.4

One in eight Californians—5 million people—have asthma.5 Asthma rates are even
higher in low-income communities and communities of color; consequently, these
communities may be at higher risk of harms resulting from exposure to pollution
from gas stoves, as some of the most susceptible populations are those with existing
asthma.6 Additionally, lower income homes may be at a higher risk of exposure to
gas stove pollution in the first place, as factors that contribute to higher levels of
NO2 in homes are more common in low-income multifamily housing. These factors
include smaller unit size, more people per home, and inadequate ventilation. 7
Another pollutant of concern is carbon monoxide (CO). While fatal at high doses, CO
can cause health effects at low-level exposure, particularly for people with coronary
heart disease.8 In homes without gas stoves, average CO levels are between 0.5 and
5 parts per million (ppm). Homes with gas stoves that are properly adjusted are
often between 5 and 15 ppm whereas levels near poorly adjusted stoves can be
twice as high: 30 ppm or higher.9 A 2011–2013 study of 316 California homes that
measured CO in homes found that approximately 5 percent had short-term levels
that exceed California’s ambient air quality standard of 20 ppm over a one-hour
period or 9 ppm over an eight-hour period.10
The air quality guidelines that the draft CASE report relies upon for range hood
capture efficiency requirements are outdated. There is reason to believe that these
guidelines may not sufficiently protect the public, especially sensitive communities.
After not having updated its indoor air quality guidelines for NOx emissions since
1994, 11 the California Air Resources Board (“CARB”) recently began a process to
revise those guidelines.12 The draft CASE report13 applies the U.S. Environmental
Protection Agency’s (“EPA”) 2010 one-hour outdoor nitrogen dioxide (“NO2”)
standards for use indoors.i,14
Numerous scientific studies have found this standard is not sufficiently protective of
health indoors (or outdoors), especially for the most sensitive populations. As a
result, the below table shows that government officials in Canada and the World
Health Organization (WHO) have adopted more stringent guidelines for indoor and
outdoor thresholds for NO2 and CO than the EPA.15

The draft CASE report (p. 46) states that 100 ppb is a CARB 2016 guideline, however this may be an
error and refer instead to the EPA’s 2010 100 ppb standard. CARB’s one-hour standard is 180 ppb.
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Air Pollution Standards and Guidelines for CO and NO2
Combustion
pollutant

Measurement
period

Outdoor Air Standards 16
CARB

Carbon
monoxide

Nitrogen
dioxide

24 hours
8 hours
1 hour
15 min
Annual
24 hours
1 hour

US EPA

Canada17

Indoor Guidelines
WHO18
6 ppm
9 ppm
30 ppm
87 ppm

9 ppm
20 ppm

9 ppm
35 ppm

30 ppb

53 ppb

17 ppb

21 ppb

180 ppb

100 ppb

60 ppb

106 ppb

Canada19
10 ppm
25 ppm

11 ppb
90 ppb

Most protective
standard or
guideline
6 ppm
9 ppm
20 ppm
87 ppm
17 ppbii
11 ppb
60 ppb

In other modeling, the CASE team has used a standard other than the EPA standard
when it is more protective of health. In the case of particulate matter (PM 2.5), the
CASE team sensibly applied the WHO’s more protective guideline for a 24-hour
average (25 g/m3) rather than the less protective U.S. EPA outdoor standard (35
g/m3).20,21 Similarly, in order to protect public health, the CASE team should apply
the most protective indoor air guidelines for NO2 and CO issued by the WHO and
Canada.
In order to best protect the health of Californians, the CASE team should:
• Apply the most protective available health guidelines for NO2: 60 ppb (onehour) and 11 ppb (long-term) to ensure that in modeling capture efficiency
of range hoods, safer indoor levels are met.
• The report is unclear as to whether CO capture rates have been considered
and at what level. The final report should model capture rates of CO at the
most protective standards: 6 ppm (24 hours), 9 ppm (8 hours), 20 ppm (1
hour), 87 ppb (15 minutes).
• Call for a workshop of leading experts in the field to advise on indoor air
quality thresholds for NO2 and CO to better inform ventilation requirements.
Recommendations Should Better Ensure Ventilation Is Used When Cooking
The draft CASE report finds that occupants used range hoods less than one third of
the time while cooking.22 The number one response why occupants did not use
hoods all the time was that they did not feel that ventilation was needed. This is
concerning, as two pollutants with known health effects are invisible and odorless:
NO2 and CO. These pollutants produce no smoke and thus many building occupants
may not know that ventilation must be used during all cooking events. Considering
the strong indoor air and health case for source ventilation (vs. whole house),
residents must be educated about the risk of not using range hoods. A range hood is

The lowest value across this row is 17 ppb. However, the 24-hour most protective exposure level is
11 ppb, lower than 17 ppb; to be health-protective, one could apply the lower level, 11 ppb.
ii
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only effective when used. To better ensure building occupants are breathing healthy
levels of indoor air, the final report should provide provisions or requirements for:
• Automatic ventilation during all cooking events and until the time that
pollutant concentrations are reduced to within safe threshold levels.
• Education on the health risk of not using range hoods whenever stoves are
on, including warning labels for nitrogen dioxide on gas stoves.
• Development of maximum-sone-level standards to address the noisiness of
range hoods, which is a known deterrent to use. 23
Buildings in California will likely last centuries. These buildings can either work for
Californians by promoting healthy indoor air, or work against public health by
creating more polluted spaces than the outdoors. The proposed code revisions in
the Multifamily Indoor Air Quality report take important steps to improve the health
in buildings, but currently fall short with respect to NO2 and CO pollution. To ensure
health benefits today and for future generations, the CASE team should benchmark
against health-protective standards and recommend additional measures such as
automatic ventilation and education to ensure ventilation is employed.
Respectfully submitted,
Robert M. Gould, MD
President San Francisco Bay Area Chapter, Physicians for Social Responsibility
T. Stephen Jones, MD, MPH
Centers for Disease Control and Prevention, retired
Andee Krasner, MPH
Program Manager, Climate and Health, Greater Boston Physicians for Social
Responsibility
Brita Lundberg, MD
Board Member, Greater Boston Physicians for Social Responsibility and CEO,
Lundberg Health Advocates
Shelly L. Miller, PhD
Professor, Mechanical Engineering, University of Colorado Boulder
Pouné Saberi, MD, MPH
Immediate Past-President, Physicians for Social Responsibility
Brady Seals
Senior Associate, Rocky Mountain Institute
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