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Public health hazards of gas stoves are increasingly documented and
continue to demonstrate an escalating concern around indoor air
quality conditions. Even with scientific evidence and media attention,
many residents have difficulty conceptualizing the problem of gas stove
pollution. Beyond Toxics rented a Forward Looking InfraRed (FLIR)
camera capable of visualizing gases generated by burning methane gas
(which the gas industry refers to as "natural gas") in gas cooking
appliances. The FLIR camera can visualize hydrocarbons that are
released into the air from the combustion of methane gas. In addition, a
Flow 2 air quality monitor measured levels of nitrogen dioxide (NO2)
and volatile organic compounds (VOCs).

The equipment was deployed in 13 homes in Eugene and Springfield,
Oregon. The equipment detected several indoor air pollutants, as well
as rising NO2 and VOCs in each house. Findings suggest that the FLIR
camera can be a powerful public education tool to help residents "see"
pollution from gas stoves. Flow 2 results found that using one burner on
low for under five minutes, combined with preheating an oven to 350
degrees, resulted in harmful, sometimes hazardous NO2 levels in six of
thirteen houses. The report concludes with solutions and
recommendations for improving indoor air quality for both
homeowners and renters.
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We envision a society where everyone has equitable access to
healthy food and clean air and water, and underserved
communities are included in decision making processes that
affect them. Together, we move beyond the damaging
environmental practices of the past and collectively work to
support and maintain ecological resilience and balance.

A B S T R A C T

B E Y O N D  T O X I C S '  M I S S I O N



I N T R O D U C T I O N

This report focuses on a study of indoor gas appliances and their emissions in residential
housing. Beyond Toxics conducted a pilot study in Eugene and Springfield, two mid-sized,
conjoined cities in Oregon, during the first week of February 2023. The purpose of the
study is to use a Forward-Looking InfraRed (FLIR) camera with optical gas imaging
capabilities to visualize how unburned methane and toxic air pollutants are released into
homes during the first few minutes of homeowners turning on their gas stoves (Teledyne
FLIR, 2023). As a general note, the terminology "gas stoves" is used to encompass both
appliances with a gas range and gas oven, as well as appliances with a gas range and
electric oven. A Flow 2 air quality monitor is used simultaneously to measure the
concentrations of nitrogen dioxide (NO2) and volatile organic compounds (VOCs) in the
air of the homes when a gas stove is in use (Plume Labs, 2023).

Environmental and public health concerns related to indoor air quality are increasing due
to the wide range of pollutants people are exposed to every day, as well as changes in
social lifestyles. People typically spend 80% of their time indoors. With more people
working from home and drastic changes in public health, weather, and wildfires keeping
adults and children indoors, indoor air quality now has a greater impact on people's
health (Liu et al., 2012).

Studies conducted as far back as the 1970s have shown that homes with gas stoves have
higher rates of asthma and respiratory illnesses compared to homes with electric stoves.
This is due to the exposure to air pollutants generated when burning methane gas (Melia
et al., 1977). In the late 1990s, studies confirmed that NO2 emissions from stoves can
contribute to respiratory issues (Hasselblad et al., 1992).

Today, researchers are aware of a range of pollutants contributing to poor indoor air
quality from gas appliances and the illnesses associated with chronic exposure to these
pollutants. As of 2023, there are more than 40 million methane gas stoves in American
households, all of which contribute to nitrogen dioxide release, methane release, and
public health concerns (Lebel et al., 2022).

People who rely on methane gas appliances to prepare food in their homes are
repeatedly exposed to toxic chemicals, including NO2, particulate matter of all sizes
(PMx), carbon monoxide (CO), and VOCs. These chemicals are formed from the heating
and incomplete combustion of "natural" gas. Each of these pollutants has human health
impacts associated with their exposure. Generally, pollutants are most harmful to
vulnerable communities, such as children, elderly adults, people of color, and those with
pre-existing adverse health conditions.

This report will summarize the relevant pollutants from "natural" gas usage in homes,
along with their public health concerns and climate health concerns. Following the
sections on methodology, results, and discussion, a range of solutions to mitigate the
effects of gas stoves are explored, including technological and policy solutions. 2



The EPA and many scientists have been warning people of the effects of NO2
exposure on human health for decades. Nitrogen dioxide frequently released
inside a home triggers respiratory diseases and illness (Lebel et al., 2022). Studies
have demonstrated a clear correlation between increased NO2 exposure, even as
small as 10 parts per billion (ppb), and increased rates of mortality in older adults
(Huangfu & Atkinson, 2020; Atkinson et al., 2018).

E F F E C T S  O F  G A S  S T O V E  P O L L U T A N T S
O N  P U B L I C  H E A L T H  

N I T R O G E N  D I O X I D E

Recent studies have shown that children's asthma worsens with incremental
increases of NO2 in the air. Increases of just 5 ppb with background levels of at
least 6 ppb have been observed to have an effect on children's asthma (Belanger
et al., 2014). Background NO2 levels differ between regions of Eugene and
Springfield depending on proximity to industrial facilities and major transit
thoroughfares. The Lane Regional Air Protection Agency (LRAPA) does not
monitor NO2 in Lane County, making it difficult to establish an idea of
background NO2 air pollution. Additionally, houses have varying degrees of
porous exposure to outdoor air.
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Other researchers have found in some instances, regardless of background levels,
there is a measurable increase in asthma with increases of 15 ppb (Lin et al., 2013;
Li et al., 2006).



Measured NO2 Emissions from
Gas Stoves 

Peak (ppb) 

Baking cake in oven  230

Baking meat in oven  296

Frying bacon  104

Boiling water  184

Table. 1. NO2 peak levels [in parts per billion (ppb)] from cooking various foods.
Data from the Rocky Mountain Institute (RMI) (Seals and Krasner, 2020). 

In a study published by The Rocky Mountain Institute (RMI), scientists measured
peaks in NO2 levels when cooking various foods indoors (Seals and Krasner,
2020). NO2 peaks in parts per billion (ppb) vary with different food preparations
(Table 1). The EPA advises that adult individuals avoid exposure to NO2 levels at
or above 100 ppb lasting an hour or longer (U.S. EPA Office of Air and Radiation,
2010). This recommendation is for outdoor exposure, as the EPA does not have
indoor air quality standards.
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M E T H A N E  A N D  O T H E R  H Y D R O C A R B O N S

The chemical composition of "natural" gas is a combination of hydrocarbons which,
according to the National Cancer Institute, may increase the risk of certain types of
cancer (NCI, 2023). Commercial "natural" gas contains 85 to 90 percent methane,
with the remainder being other hydrocarbons, nitrogen, and trace inert gases (U.S.
EPA, 2020). Stoves leak 0.8% to 1.3% of methane unburned. This percentage is
equivalent to about 500,000 cars' worth of emissions yearly in the U.S. (Lebel et al.,
2022) Methane emissions significantly contribute to climate change, which presents
multi-faceted risks to public health.

Table.1. Measured NO2 Emissions from Gas Stoves 



P M 2 . 5  A N D  P M 1 0

The health effects of the small airborne particulate matter referred to as PM2.5
and PM10 are well studied. It has been found that there is a strong association
between PM2.5 and increased rates of respiratory disorders, cardiovascular
disorders, and cerebrovascular disorders, as well as mortality rates (Dirgawati et
al., 2019; Sharma et al., 2020). Epidemiological studies demonstrate an elevated
risk for cardiovascular events with more exposure to PM2.5. These elevated
cardiovascular events include stroke, arrhythmia, myocardial infarction (MI), and
heart failure. Several studies have demonstrated that living in locations with high,
long-term average PMx levels elevates the risk for cardiovascular morbidity and
mortality (Simkhovich et al. 2008; Sharma et al., 2020). 

PM10 pollution, as a bigger size of particulate matter, is observed to have
immediate respiratory effects such as coughing. Children are especially
vulnerable to the acute respiratory health effects associated with respirable
particulate pollution (Pope III & Dockery, 1992). The long-term adverse health
effects include an increase in asthma medication usage; an increase in the number
of asthma attacks and pre-existing asthmatic experiences; attacks of chronic
obstructive pulmonary disease; hospitalization for cardiovascular issues; and
death from heart attacks, strokes, or respiratory issues due to these larger
particles entering the lungs and heart (Donaldson et al,. 2001). 

Notably, the combustion of fossil fuels is a substantial source of PMx, and Zhang
et al. (2010), found that gas stoves produced twice as much PM2.5 as their
electrical counterparts when cooking the same meal. In the same study, they
noted gas stoves also produced more PM10 and ultrafine particulates, also
known as PM1 (Zhang et al., 2010; Hu et al., 2012).
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The World Health Organization (W.H.O.) states that climate change affects the major
social and environmental determinants of health – including clean air, safe drinking
water, sufficient food and vector-borne illnesses (W.H.O., 2021).

V O L A T I L E  O R G A N I C  C O M P O U N D S  

Volatile organic compounds (VOCs) are a class of organic compounds that are
produced from burning fossil fuels and are also found in many products. VOC
chemicals have a low boiling point and a high vapor pressure at room temperature
which results in the shared trait of easily becoming vapors or gasses (volatility) (Wi et
al., 2020). Concentrations of VOCs are generally higher indoors than they are
outdoors, this is why they are an important pollutant to mention when discussing
indoor air pollution (Liu et al., 2012).



Breathing VOCs can irritate the eyes, nose, and throat; can cause difficulty breathing and
nausea; and can damage the central nervous system along with other organs. In addition,
some VOCs can react with other gasses and form different chemicals, acting as air
pollutants once they are in the air. They are associated with the onset and exacerbation of
asthma when exposure occurs, especially among children (Chin et al., 2013). Pregnant
women exposed to VOCs can have those chemicals travel via the body into the fetus, which
can lead their unborn babies to experience health impacts, such as anemia or low birth
weight (Boyle et al., 2016). 

Harvard researchers found 21 different federally hazardous VOCs leaking from gas stoves
while the stove was in off mode. The most frequently detected VOCs are hexane, benzene,
and toluene, which were found in 98%, 95%, and 94% of sampled houses (Michanowicz et
al., 2022). Cooking with a gas stove increases indoor levels of VOCs, which are especially
prominent in an unvented or poorly vented area (Guo et al., 2009). Benzene is known to
cause blood disorders and blood cancers. Researchers in California estimate that the entire
state's natural gas stoves emit the equivalent benzene emissions of 60,000 fossil fuel cars
(Lebel et al., 2022). Exposure to benzene has a cumulative effect, meaning that small or
chronic exposures can result in serious health disorders. Scientists suggest that although
houses with gas stoves have levels of benzene within current health guidelines, the vapors
still pose a danger to everyone breathing in chronic low levels of benzene.

Formaldehyde is another concerning VOC stemming from the use of gas stoves.
Formaldehyde naturally occurs through the oxidation of hydrocarbons, which make up 99%
of natural gas (U.S. EPA, 2020). Formaldehyde is used globally to produce resins for
adhesives in mass-produced wood products, textiles, leather, rubber, and cement (Liu et al.,
2012). All of which can be found in the homes of millions. Formaldehyde also works as a
preservative and disinfectant in cosmetic products, pesticides, biological specimens, and
human or veterinary drugs. There is a large spectrum of indoor formaldehyde emission
sources due to its usage in many common-use products. This is coupled with a slow removal
rate due to the sealed nature of indoor environments. All of this makes formaldehyde one
of the most influential indoor air pollutants (Liu et al., 2012). Formaldehyde leads to cancer
in people of all ages and causes lower respiratory infections in infants (National Cancer
Institute, 2011; Roda et al., 2011). Lower heat settings on gas burners, particularly for
simmering sauces and soups, can substantially expose individuals to formaldehyde
(Poppendieck and Gong, 2018; Seals and Krasner, 2020).
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C A R B O N  M O N O X I D E

Gas stoves emit low levels of carbon monoxide (CO) when turned on, and can emit
high levels if the stove is malfunctioning. Oregon requires homes rented or sold to
have CO alarms, however, alarms are typically fitted to sound only when CO levels
are enough to cause serious acute 



G A S  A P P L I A N C E S  R U N  O N  F R A C K E D  G A S

Pollution associated with natural gas usage inside of homes, starts long before its
use in gas appliances. Natural gas is a fossil fuel. The process of getting natural gas
into millions of homes releases dangerous pollutants into the environment.
Pollutants are released from the very beginning of natural gas discovery and
extraction all through its distribution and usage. Fracking was introduced in the
mid-20th century because it allowed drilling in shale reservoir rocks that were
previously believed to be too impermeable. The process made gas extraction more
economically feasible. Hydraulic fracturing requires millions of gallons of surface
water, an array of chemical additives, and solids (i.e. sand). The water, chemicals,
and solids are mixed together, then pumped into the ground under extremely high
pressure. This creates fractures in the sediment to release the flow of gas (Madelon
et al., 2011).

7

health problems, and not for lower chronic exposure thresholds (Seals and Krasner,
2020). A study in California, where 70% of residents have gas stoves, found 5% of
316 homes exceeded the state's levels of 1-hour (20,000 ppb) and 8-hour (9,000
ppb) exposure limits (Beal, 2022; Mullen et al., 2013; Seals and Krasner, 2020). 

This technique threatens public health and environmental health all over the world.
Many chemicals used to frack are known to cause damage to essential organs such as
the lungs, liver, kidneys, and brain (Madelon et al., 2011). These chemicals can and
have contaminated the air, soil, and water that people and animals are reliant upon.
Most places with drinking wells that are tainted by fracking fluids are rural and
underdeveloped, lacking political influence and economic prospects (Royte, 2012). 
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Once the fuel is extracted, it is then refined to “clean” the gas and separate the gas
from anything unwanted. Refineries and petrochemical industries degrade the air
quality because they release pollutants into the surrounding air, including VOCs
(Ragothaman et al.,2017). After the gas is refined, the gas is distributed through
underground pipelines to reach each consumer. In the United States, there are 2.56
million miles of natural gas pipelines transporting fracked gas to more than 75 million
consumers (Anderson, 2020). The construction of each pipeline comes with the risk
of explosion and pipeline development requires several acres of land (Peduzzi et al.,
2012) (Holloway et al., 2013). Between 2000 and 2019, the Pipeline and Hazardous
Materials Safety Administration (PHMSA) counted a total of 12,316 natural gas and
hazardous liquid pipeline incidents (Anderson, 2020). The process is not safe and
poses an even greater risk to people living in rural, lower-income, or vulnerable areas.
Every fracture in the land to extract fossil fuels puts in jeopardy the stability of the
land and the well-being of the environment. 

The consequence of groundwater and air pollution became so apparent to some
countries that they outlawed the practice of fracking because “the comfort of life is
adversely affected” (Holloway et al., 2013). 

Beyond Toxics reached out to community members to gauge interest in participation.
Recruiters looked for houses across neighborhoods in Eugene and opted to include 1
participant in Springfield.

M E T H O D S

S T U D Y  S I T E

Eventually, 13 residential homes with gas stoves were identified as candidates for
the study. The construction years of the study locations range from 1910-2002. The
stoves within these homes varied in manufacturers and ranged from the 1980s to
2020. A FLIR camera and Flow 2 meters were deployed in each house. The
terminology “gas stoves” is used to encompass both appliances with a gas range and
gas oven.



Methane Ethane Propane Butane Benzene**

Ethanol Ethylbenzene Toluene** Heptane Hexane**

Xylene** Pentane Methanol
Methyl

Isobutyl Ketone
(MIBK)

Octane

Methyl Ethyl
Ketone (MEK)

Propylene Isoprene Ethylene**

E Q U I P M E N T

To visualize the hydrocarbons and volatile organic compounds (VOCs) released from
gas stoves while in use, a Forward-Looking InfraRed (FLIR) GF320 camera is used. The
FLIR camera is a portable optical gas imaging camera using infrared technology to
visualize by-products of burning fossil fuels.

The camera is rated to pick up the pollutants listed in Table 2. A FLIR GF320 is typically
intended to detect leaks in oil and gas facilities, however, the camera and technology
are also equipped to visualize the burning of fossil fuels in homes. For this study, the
camera is alternated between Auto mode and High Sensitivity Mode (HSM). Auto mode
is an adjustment for optical gas imaging that automatically balances the image for the
best brightness and contrasts to visualize the pollutants listed in Table 2. HSM is an
adjustment method that shows a wider range of pollutants including those in Table 2
plus NO2, NOx, CO2, Formaldehyde, and CO.

F o r w a r d  L o o k i n g  I n f r a R e d  C a m e r a

Table. 2. List of pollutants a Forward-Looking InfraRed (FLIR) GF320 camera can
detect in both Auto mode and HSM. Highlighted in red are natural gas hydrocarbon
ingredients the camera visualizes. Highlighted in yellow are VOCs the GF 320 can
detect and are commonly found in residential natural gas. ** indicates status as a
Federally Hazardous Air Pollutant (FHAP) 9

 During the analysis of the Flow 2 readings, the two appliances— gas ranges with
electric ovens and gas ranges with gas ovens— were separated into two groups to
determine their individual rates of air pollution. 

Table. 2.   List of pollutants a Forward-Looking InfraRed (FLIR) GF320 camera can detect



measure the energy of the molecules. Flow 2 uses light dispersion and a laser to count
fine particles that are in the air. To ensure that the air entering the Flow 2 monitor is
the same as its outside environment, there is a 5mm fan spinning at 15,000 rpm inside
the device to control the air intake. The small and portable monitor is designed to
provide real-time air quality measurements.

P R O C E D U R E

To capture video images of methane release from gas ranges in each study location, the
FLIR camera was set up on a tripod for steady capture. The tripod was placed within five
feet of the stove and the camera was pointed toward the burners and the oven door. To
start the video imaging, one burner was turned on to a low setting for 1-5 minutes.
During that time, the camera was also pointed toward ventilation hoods in houses that
had them. The hoods were turned on for approximately one minute, to capture how the
gas movements changed in the presence of a hood. For houses with gas ovens, the ovens
were preheated to 350°F. Once the oven had reached the target temperature, the FLIR
camera was focused on the oven door to capture gas movements as the oven door was
opened. For the purposes of this case study, we observed emissions from cooktops and
ovens as they were initially turned on or pre-heated. These are start-up conditions prior
to cooking. Most recipes require longer cooking times and may also require multiple
burners at higher temperatures. It is anticipated that polluting gasses from actual
cooking and baking would continue to be emitted throughout the entire meal
preparation. Our upcoming expanded study will demonstrate emissions while cooking
and baking with gas appliances.

F L I R  C a m e r a

F l o w  2  A i r  M o n i t o r

As soon as each study location was entered, a timestamp was recorded to later correlate
with Flow 2 measurements of NO2 & VOCs. The Flow 2 monitor was placed near the
gas stoves to replicate the chemicals a person could be exposed to in a kitchen when
using the burners or opening oven doors. Accurate timestamps were used to later
determine where and when there were changes in NO2 & VOCs.

Enter the house 
Turn on the oven 
Turn on the stove 
Exit the house 

Time stamps for Flow 2 movements were
recorded during the following intervals: 10

To quantify NO2 and VOC emissions within the indoor air of the study sites, a Flow 2
monitor is used in all 13 locations. Flow 2 has two filters within its design to detect
VOCs and NO2. The filters are heated up to 250°C to break down the molecules and 

F l o w  2  A i r  M o n i t o r



The filters in the FLIR Camera’s Auto mode look for specific VOCs and unburned
hydrocarbons. As shown in Figure 1(C), there is a vaporous cloud above the central
exothermic reaction and metal cooktop. The cloud includes unburned hydrocarbons and
likely the following VOCs: Benzene, Ethyl Benzene, Heptane, Hexane, Toluene, and Xylene.
There is no way to differentiate between the types of gasses the camera shows, however, the
VOCs mentioned are typical products of combusting hydrocarbons with residential gas
stoves (Michanowicz et al., 2022). 

Figure. 1. (a) cooktop burner, (b) central area of exothermic combustion creating heat to cook and by-product
gasses (outlined in dashed red line), (c) plume of by-product gasses emerging from combustion (outlined in
dashed orange line). 
(A.) Features the gas stove and cooktop burner captured on an iPhone camera. There are no methane fumes or
volatile organic compounds visible to the naked eye when the stove is turned on. All that is visible is the blue
flame that is used to heat cookware for food preparation. 
(B.) Features the gas stove and cooktop burner in HSM captured with a FLIR GF320 camera. Above the intense
exothermic combustion outlined in red (b), the camera detects a plume of CO2, NOx, NO2, CO, and VOCs
outlined in orange. 
(C.) Features the gas stove and cooktop burner in Auto mode captured with a FLIR GF320 camera. The camera’s
Auto mode shows select VOCs (Benzene, Ethyl Benzene, Hexane, Heptane, Toluene, and Xylene) and 
unburned hydrocarbons, outlined in orange, as vapors emerge above the central area of exothermic 
combustion-- outlined in the red dashed line (b).

1 1

R E S U L T S

F L I R  C A M E R A  F I N D I N G S

The combination of methane and other hydrocarbons with oxygen, plus a spark, produce an
exothermic combustion reaction. An exothermic reaction releases stored energy in the form
of heat, which heats cookware on the stove. Some residual heat is also contained in the by-
product gasses from the incomplete combustion of hydrocarbons. The temperature
difference between the by-product gasses and the surroundings, combined with the spectral
filter of the FLIR camera allows us to “see” the plume of gasses. The chemicals that are
formed from incomplete combustion result in a gaseous plume emerging from the burner.
This plume cannot be seen with the naked eye (Figure 1(A)). HSM shows the plume of these
by-product gasses: uncombusted hydrocarbons, CO2, NOx, NO2, CO, and VOCs including
formaldehyde. The gasses are shown in varied tones ranging from white to gray to black in
Figure 1(B).



Figure. 2. Frame-by-frame sequence of a FLIR camera video footage showing a chronological
process of a stove going from off to on.

(Frames 1-4) There is no methane and hydrocarbon seepage because the stove is turned off. 

(Frames 5-8) When the stove is turned on, we can first see methane and other hydrocarbons 
seep out of the burner to form a small cloud. 

(Frames 9-12) The methane and hydrocarbons accumulate above the burner to form a
taller and wider cloud. 

(Frames 13-16) The stove’s electric ignition spark goes off and ignites the gas to form the 
blue flame used to cook. 
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(Frames 21-24) The combustion of by-product gasses creates a continuously moving upward 
plume to fill the space. The time elapsed between the entirety of the frame-by-frame 

sequence is approximately 3 seconds. 

F L I R  C A M E R A  A N D  O V E N  E M I S S I O N S  

The ovens within eight study locations were preheated to 350°F. After reaching the target
temperature the oven doors were opened while the FLIR camera recorded the event. In
HSM mode, the FLIR camera captured a thick plume of gas escaping the oven as the door
was opening for roughly 15 seconds (Figure 3). The plume contains emissions of CO2, NOx,
NO2, CO, and VOCs entering the surrounding kitchen area. While preheating the oven,
before the door was opened, gasses were also observed venting out from the back of the
range through small oven vents. As discussed later, it appears that hydrocarbons, including
methane and TVOCs, are emitted in substantial quantities from gas ovens, as measured by
Flow 2. Figure 3 shows an oven door opening after preheating to 350°F.

(Frames 17-20) The initial plume of combustion by-product gasses forms a mushroom shaped 
plume above the stove burner. 

1 3



Figure. 3. 

(Frame 1) Captured here is an oven preheated to 350°F, (a) depicts the edge of the oven door and the
oven handle, (b) depicts the gas stove burners on top of the oven. (Frame 2) (c) indicates emissions of

CO2, NOx, NO2, CO, and VOCs escaping the oven as soon as the oven door begins to open. 

(Frames 3-10) Captured in the frames is a growing cloud of pollution leaving the oven and entering
the kitchen as the door fully opens. 

(Frames 11-12) Featured is a shrinking cloud of pollution coming from the oven as the majority has
escaped the oven and entered the surrounding area.

14

Frame-by-frame HSM FLIR Footage of a preheated oven door opening.



Two of the thirteen kitchens had no ventilation at all. Seven of thirteen had ventilation
hoods, and they differed in their effectiveness to capture and remove gas emissions.
As viewed through the filters on the FLIR camera, six of the seven flat ventilation
hoods seemed ineffective in capturing and ventilating the fumes (see Figure 4A for
reference). One of those six ventilation hoods merely covered the back row of stove
burners and failed to capture any pollutants produced by the front burners. The
seventh hood worked effectively only when a window right next to the stove was
opened to create an airflow that could guide more pollutants into the ventilation
system.

F L I R  C A M E R A ,  V A P O R S  A N D  V E N T I L A T I O N

Three houses had commercial kitchen-sized hoods, and two of the three were
residential co-ops with commercial-grade gas stoves and ventilation hoods. These
kitchens are atypical because they are designed to serve up to 25 students, and the
larger usage demand requires gas stoves and more powerful ventilation. The other
household selected a commercial hood due to their large kitchen and aesthetic look.
Commercial-sized hoods offer a wide catchment basin that can more effectively pull
in a greater quantity of air to trap the pollutants post-combustion (Figure 4C). 

Two hoods were parallel to the top of the range, while the third had a 45-degree angle
from the ceiling to the wall (see Figure 4B for example). The FLIR camera was able to
make the path of the rising pollutants visible. The commercial hoods set parallel to the
stove top are more effective at capturing the expanding cloud of hydrocarbons and
other pollutants compared to the angled commercial hood (Figure 4B). The angled
hood was ineffective because a significant portion of the plume of pollutants was
blown around the sides of the catchment area. This could be due to the natural airflow
of the kitchen in combination with the hood’s catchment basin being angled in such a
way that pollutants were circulated past the side of the hood. See Figure 4 for a
reference of the ventilation hood designs.

15



Beyond Toxics does not promote any particular products.
Image sources: The Home Depot (A & B), Grainger Industrial Supply (C)

Figure. 4. (A) This is a standard range hood. This is ineffective in capturing fumes from
cooking because the flat surface of the hood allows the fumes to accumulate near the fans
and disperse into the kitchen before they can get sucked in by the fans. (B) This is a 45-
degree angled hood, which is observed to be ineffective in capturing all fumes from cooking
due to the migration of the rising plume of pollutants escaping around the sides of the fan
area. (C) This hood catchment basin is situated parallel to the stovetop and the fan is set
more deeply into the walls of the ventilation system. The large catchment area was
observed to be better at capturing and holding onto the air pollutants from cooking prior to
venting outdoors.

Figure. 4. Stove Ventilation Hoods

D i s c l a i m e r

F L O W  2  M E A S U R E M E N T S  O F  V O L A T I L E
O R G A N I C  C O M P O U N D S  ( V O C S )  

Flow 2 is capable of measuring the concentration of Total VOCs (TVOCs) in the air. This
equipment does not differentiate individual VOCs such as benzene or formaldehyde. It
should be noted that the number of VOCs measured cannot be entirely attributed to
the usage of gas stoves because there are many household sources of VOCs, including
but not limited to scented candles, aerosol sprays, cleaning products, deodorizers,
carpets, wood flooring, and more. However, we can look for spikes in VOCs correlating
with the use of natural gas stoves as a product of the incomplete combustion of
hydrocarbons.

To determine increases in the presence of VOC pollution, we measured the initial
background value of VOC pollution when we entered the kitchen prior to turning on the
gas for the stove or oven. Peak VOC value was then measured while the stove and oven
were running. The first value (background level) was subtracted from the second value
(air quality after a gas stove or oven was turned on) to measure the increase in VOCs. For
example, if a house had an initial background measurement of 60 ppb for VOCs before
the oven was turned on, and, after turning on the oven, VOCs peaked at 104 
ppb, the increase would be 44 ppb. This is shown in the graph in Figure 5. 16



Measured Background and Peak Levels of TVOCs. TVOC levels measured by Flow 2
during a visit to houses 3 and 10. Red text calls out the background and peak levels used
to determine an increase in VOCs. 

Figure. 5. 

Figure. 5. VOC levels measured by Flow 2 during House Visits 3 and 10. The vertical y-axis
shows the level of VOCs in ppb (parts per billion). The horizontal x-axis shows elapsed
time in hours and minutes in 24-hour clock time (For instance, 1:00 pm = 13:00 hrs., 2:00
pm = 14:00 hrs.). The red text calls out the background and peak levels used to determine
an increase in VOCs. In House 3, the total elapsed time from turning on the stove to the
peak rise in VOCs was 9 minutes. In those 9 minutes, VOC increase is 180 ppb. In House
10, the total elapsed time from turning on the oven to the peak rise in VOCs was 2
minutes. In those 2 minutes, VOC increase is 44 ppb. 
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F L O W  2  M E A S U R E M E N T S  N I T R O G E N  D I O X I D E  ( N O 2 )  

 Residential houses included in this case study contained two possible sources of NO2: 

Rapid spikes of NO2 measured by the Flow 2 meter correlated with the combustion of
methane gas from turning on the gas stoves. The same process is detailed in VOCs to
measure the background levels and peak concentration to determine increases in NO2
air pollution.

There are two categories of natural gas stoves included in our data. First, appliances
that were all natural gas for both the range and oven; and second, appliances that used
natural gas for only the range and electricity for the oven. In both groups, a single stove
burner was turned on low for 1-5 minutes. Where applicable, gas ovens were
preheated to 350°F. Average data for houses with gas ovens are graphed separately
from those with electric ovens (Figures 6, 7). The results in Figure 6 show that gas
ranges with gas ovens resulted in far more NO2 in the air and moderately more VOCs
than gas ranges with electric ovens. 

Figure. 6. 

Figure. 6. The graph shows the average peaks from eight houses of NO2 and VOCs in parts per
billion (ppb) after a gas stove or gas oven was turned on. The red bar represents average NO2
levels. The purple bar represents the average VOC levels.

1) Background levels from outdoor residual emissions such as cars and industrial
sources.
2) Gas stoves and ovens. 

 Average NO2 & VOC increase for houses with a gas range and gas oven 
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Figure. 7. 

Figure. 7. The graph shows the average of five household peaks of NO2 and VOCs in parts per
billion (ppb) after a gas cooktop was turned on. The red bar represents average NO2 levels. The
purple bar represents the average VOC levels.

One way to understand NO2 from a public health perspective is to convert the ppb
values to the Plume Air Quality Index (P-AQI). Figure 8 displays this conversion. The P-
AQI follows the World Health Organization (WHO), the international public health
agency overseen by the United Nations. Plume Labs states that the company uses
WHO guidelines as well as international standards developed by the United States
Environmental Protection Agency (EPA) to define the Plume AQI and its seven
associated categories. PAQI categories of air quality are listed below in Figure 8.
Measurements of NO2 in ppb are converted into PAQI, and graphed with the health
risk levels.

Flow monitors only provide a measurement of total VOCs. They are not designed to
differentiate which VOCs are in the air. Due to this limitation, the PAQI scale is not
appropriate to analyze individual VOC levels inside homes and their health impacts.
There are many different VOCs, and each has different levels of chronic exposure
leading to negative health outcomes. However, the air quality monitoring collected
for this project clearly shows an increase in VOC concentrations correlating to the
time a gas stove was turned on. 

Average NO2 & VOC increase for houses with a gas range and electric oven



The left column of the legend features the ppb levels of NO2 with the
converted PAQI range values. The middle column features a color assigned
to the health exposure thresholds. These colors are used in the graph below
to indicate the level of known harm with the level of NO2, measured in ppb,
that was measured in each kitchen. Each PAQI range and color is associated
with a description. To learn more about Plumes Air Quality Index, visit the
PlumeLabs website here.

F I G U R E .   8 .
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P l u m e  A i r  Q u a l i t y  I n d e x  ( P A Q I )

https://plumelabs.zendesk.com/hc/en-us/articles/360008409333-What-are-the-Plume-AQI-pollution-thresholds-
https://plumelabs.zendesk.com/hc/en-us/articles/360008409333-What-are-the-Plume-AQI-pollution-thresholds-


The Flow 2 Air monitor was used and placed on the kitchen countertop to monitor VOCs
and NO2 in House 3. A subtle increase in both pollutants as measured in ppb for VOCs
and PAQI for NO2 (shown along the y-axis) is visible when the stove is turned on at
13:17. NO2 went from a PAQI of 16 before peaking at 25 PAQI (yellow- negative health
outcomes for vulnerable populations over long periods of time) five minutes later at
13:22. In the same time frame, VOCs increase from 116 ppb to 167 ppb just before
turning on the oven. Turning on the oven at 13:25 saw a steeper increase for both
pollutants. NO2 increased from 13 PAQI (green- safe) at 13:25 to 181 PAQI (red-
everyone can experience negative health outcomes regardless of how long they are
exposed). VOCs crested at 286 ppb. The Flow 2 monitor began to move away from the
kitchen before 13:33 and eventually was removed from the house.

Graphing the rise in NO2 and VOC levels during House 3 visit 

F I G U R E .  9 .

N O 2  &  V O C S  I N  H O U S E  3
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N O 2  &  V O C S  I N  H O U S E  5

Graphing the rise in NO2 and TVOC levels during House 5 visit.

F I G U R E .  1 0 .

The Flow 2 Air monitor was placed on the kitchen countertop to monitor NO2 and VOCs
in house 5. The stove and oven were turned on at 14:38 and 14:40 respectively. NO2
started at a background PAQI of 17 (Green- safe), and VOCs started at 154 ppb. NO2
peaked at 126 PAQI (Red- everyone can experience negative health outcomes regardless
of how long they are exposed). VOCs peaked at 14:43 to 210 ppb. The team remained in
the kitchen the rest of the visit, but turned off all gas by 14:45.
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N O 2  &  V O C S  I N  H O U S E  6

Graphing the rise in NO2 and TVOC levels during House 6 visit.

F I G U R E .  1 1 .

The Flow 2 Air monitors were placed on the kitchen countertop to monitor NO2 and
VOCs in house 6. The stove was turned on for three minutes at 15:24 seeing a minor
increase in NO2 from 13 PAQI (Green- safe) to 20 PAQI (Green- safe), and an
increase in VOCs from 128 ppb to 154 ppb. The oven is turned on at 15:30. NO2 can
be seen gradually increasing from 20 PAQI (Green- safe) to 62 Plume AQI (Orange-
unhealthy for everyone if exposed for an hour or more and vulnerable groups might
experience symptoms) at 15:36. VOCs also increased from 144 ppb to 194 ppb at the
peak after opening the oven door. At 15:42 the air monitor is out of the house and the
AQI can be seen decreasing. 

23



N O 2  &  V O C S  I N  H O U S E  7

Graphing the rise in NO2 and TVOC levels during House 7 visit.
F I G U R E .  1 2 .

The Flow 2 Air monitor was used and placed on the kitchen countertop to monitor
NO2 and VOCs at house 7. At 10:14 the oven was turned on quickly followed by the
stove at 10:15. NO2 rose from 21 PAQI (Yellow- unsafe for vulnerable groups over
long periods of time) to 409 PAQI (Purple- hazardous for everyone. Leave the area if
possible). This was the highest value recorded over our study, and could be due to the
house's very small kitchen size and lack of ventilation. Additionally, this resident also
had the burner on for the longest because they were fascinated by the camera
footage. VOCs also rose rapidly from 155 ppb to peak at 207 ppb at 10:18 before
slowly plateauing out at an elevated level from the starting background and
decreasing after exiting the house. 
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S U M M A R Y

Gaseous plumes of hydrocarbons, VOCs, NO2, and other pollutants were made
visible by footage taken with the FLIR camera in HSM and Auto Mode. These gasses
are the result of incomplete combustion of methane gas. The majority of ventilation
systems ineffectively captured gasses, allowing pollutants to circulate inside the
kitchen air without being vented to the outside. The results of the FLIR camera
visualizations were consistent between all thirteen participants' houses.

FLOW 2 results varied. All houses observed an increase above background levels in
NO2 ranging from 2 ppb to 409 ppb. The Plume AQI scale was used to correlate
ppb measurements with health standards recommended by WHO (Figure 8).
Similarly, all houses also experienced an increase in VOCs above background levels.
The VOC increases ranged from 7 ppb to 127 ppb. Due to a device malfunction,
VOC data from one house was disqualified.

DISCUSSION

F L O W  2  A I R  P O L L U T A N T S

 During our visits six out of the total thirteen houses experienced a NO2 spike of at
least 15 ppb, which Lin et al. (2013) and Li et al. (2006) cite as substantial enough to
exacerbate symptoms for children with asthma. Nine of the thirteen houses had
NO2 levels increase by at least 5 ppb over initial backgrounds of at least 6 ppb,
which Belanger et al. (2014) cited as a condition for increased asthma symptoms
among children.

Five of thirteen houses recorded NO2 concentrations that reached levels WHO
recommends keeping exposure limited to an hour. All of those houses had gas
ovens. Three of those five reached levels beyond the hourly exposure
recommendation, which WHO advises people of all health conditions to avoid. One
of those five houses reached a threshold WHO recommends leaving the area if
possible and minimizing all physical exertion that requires additional breathing. The
house in question had a small, closed kitchen with no ventilation.
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It is important to note that turning on a burner for 1-5 minutes is only the initial
activity a person would do when cooking. A few minutes is just enough time to heat
up a pan to begin cooking. Typically, a resident would have their burner on for many
more minutes, potentially hours depending on the recipe.

A similar scenario would occur in regards to ovens. Heating an oven to 350°F is,
typically, the minimum requirement for baking. Many recipes call for higher
temperatures, and gas is burned continually to maintain an oven temperature
during the time it takes to warm-up, bake or broil food. Every time heat is lost by
opening an oven door, the temperature inside the oven drops, causing more gas to
be used to return the oven to the set cooking temperature, more pollutants are
released and a continuing build-up of harmful chemicals fills the kitchen space.

The increase in VOCs when using gas appliances is concerning but difficult to
analyze without more advanced equipment. More precise methods such as
capturing air samples and using chemical laboratories to analyze the content of air
in gas kitchens would be required in order to determine the health implications of
chronic exposures to gas stove VOCs in residential homes. 

V E N T I L A T I O N

The camera footage, as well as scientific research, indicate that the type and quality of
kitchen ventilation matter. Larger catchment basins, a design that is parallel to the cook
top, higher air flows, and broader range coverages all increase the effectiveness of
ventilation. However, the households participating in this study rarely had adequate
ventilation, if any at all. Six kitchens had common consumer-grade flat ventilation systems
which were insufficient to capture pollutants. Two kitchens had no ventilation at all, and
owners cited the high cost of renovation as a hindrance to install hoods. Three kitchens
had commercial grade ventilation systems, two of which were able to capture and vent
gasses generated from turning on the gas stove and/or oven.

Scientific literature enhances our understanding of the patterns the FLIR camera  
 visualized. One study found that fan speed, hood size, and kitchen size all contribute to
variations in NO2 concentrations in residential households. Smaller kitchens often lead to
higher NO2 concentrations, presumably because air pollutants accumulate in the small
area. Similar to our camera findings, the study notes that small hood catchment areas and
hoods that don't cover all burners are less effective at reducing pollutants. Scientists also
found that higher vent speeds cleared air pollution more effectively, which is something
not measured in this study. 
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One study compared three intervention methods in unvented gas appliance kitchens to
determine which was most effective to reduce NO2 levels. Researchers randomly selected
participants to install a ventilation system, or a portable air filter, or replace their gas
stoves with induction burners. Results showed that the air filter and induction stoves led to
statistically significant decreases in NO2 levels throughout the house, while households
with newly installed ventilation hoods actually showed an increase in NO2 levels, although
not statistically significant. The researchers cited a few potential reasons for this
discrepancy. Firstly, most vents do not operate at the airflow that manufacturers purport
they do (Paulin et al., 2014), which makes sense given Delp’s and Singer’s (2012) findings. 

Sun and Wallace (2021) note a substantial gap in data collection between residential
cooking and consistent use of ventilation. Upon setting out on their own study in Canada,
the authors found hoods were only used for 12% of cooking events. Windows were used
for 15% of cooking events. Residents employed a combination of a hood and an open
window to create an effective path of ventilation for pollutants in only 2% of cooking
events. Cross ventilation created by opening a window was the only means of increasing
the effectiveness of flat, typical household ventilation hoods. Neglecting to use a range
ventilation hood when cooking with a gas range is dangerous due to the continuous
emissions of harmful air toxics.

Another study tested 7 different models of ventilation and found they captured as low as
under 15% of pollutants and as high as 96% depending on the kitchen setup and model
attributes (Delp & Singer, 2012). Even senior officials of the American Gas Association
cautioned against the idea that range hoods would fully solve the problem of exposure to
pollution from gas stoves (Leber, 2023).

Secondly, the study had no means of ensuring that residents used the vents. Therefore, it
is unsurprising that vents were not effective in reducing NO2 levels in practice (Paulin et
al., 2014). 

Finally, it should be pointed out that using a gas stove with an effective ventilation
system including adequate size, airflow, range coverage, and the ability to vent outdoors
would simply transfer indoor air pollution to outdoors, contributing to smog, ground-
level ozone, toxic air and climate warming. Thus, the problem of gas stove pollution
would not be solved, but merely relocated.
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P A R T I C I P A N T  R E A C T I O N S

FLIR cameras are used by the oil and gas industry to detect leaks and other emission
problems. Footage of gaseous emissions while turning on a gas burner or gas oven as
captured by the FLIR camera inside homes was shocking to residents. They were
incredulous to see plumes of gas emerging from their stoves, something they have never
seen with the naked eye and had never suspected was occuring. A few participants asked,
“Is this normal!?” Others exclaimed, “Wow, that is scary!” Many talked about the hours
they spend cooking and wondered about the cumulative effects of breathing in these
chemicals while standing over a stove to stir a pot or opening the oven door to remove a
casserole or cake.

Every resident asked those of us visiting something to the effect of “How can I make my
home safer?” The solutions and recommendations will detail several solutions including
how to increase kitchen ventilation, which air purifiers reduce NO2, and how to utilize
existing rebates and loans to finance making the switch to electric stoves. 

L IMITATIONS

As one of the first studies to focus on visualizing methane gas air pollutants through a
gas imaging camera in a home setting, there are certain circumstances based on the
study design that impact our results.

M E A S U R E M E N T S  T I M E L I N E ,  S T U D Y  D E S I G N ,
A N D  P R O T O C O L S

The FLIR camera was only available for a short period of time and was rented for less
than a week due to the high cost. It was not possible to extend the period of testing.
Normal cooking activities were not replicated, which likely would involve using more
than one gas burner and having the oven running for more than the time allocated to
preheat the oven to 350°F and possibly at higher temperatures. No necessary protocols
were established for choosing the exact placement of the Flow 2 monitor to take the
background pollutant measurements.
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A I R  M O N I T O R I N G  E Q U I P M E N T

Flow 2 monitor was chosen for its affordability and efficient portability.
Recommendations from Plume Labs were followed for calibration including powering on
the device weeks in advance of the study and calibrating the AI every day by syncing the
Flow with the Plume Labs app (Plume Labs, nd). That being said, Plume notes that Flow
2’s have an accuracy of about 90-95% of static reference monitors. This means our
results could be 5-10% off (Plume Labs, nd). The FLIR camera was calibrated prior to
shipping to Beyond Toxics.

C O N T E X T U A L  L I M I T S  O F  A I R  M O N I T O R I N G
F I N D I N G S

Our experiment recorded ambient air quality in a variety of different kitchens with
varying ages, brands, and models of gas appliances. Our study did not control for the size
of the kitchen, open vs closed kitchen floor plans, the rate or efficiency at that different
stoves burn gas and the effectiveness of varying ventilation models. No burners and
ovens were turned on for the same amount of time in each house because we were
largely interested in the participants' experience of viewing their stoves through the
camera. It is understood that the findings are contextualized within these conditions.

S O L U T I O N S  A N D  R E C O M M E N D A T I O N S

Many participants expressed their shock and dismay upon viewing their gas stoves and
ovens through the FLIR camera and visualizing the amount of pollution emitted to their
living space from the combustion of fossil fuels inside their homes. Our findings add to
an already robust literature problematizing the public health implications of gas
appliances in regard to climate change and public health. Some folks have the resources
to electrify, but for many, shifting to electric or induction stoves is not an immediate
option. 

The following section provides a list of precautionary steps to lower long-term exposure
to NO2 and VOCS; and support shifting away from burning fossil fuels to home
electrification.
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E L E C T R I F I C A T I O N  O F  N E W  C O N S T R U C T I O N

There are many public health benefits to electrifying newly constructed homes, but the
question arises if building an all-electric home is cheaper than the cost of installing
natural gas infrastructure and appliances. A 2020 RMI study analyzed all-electric, single-
family homes in seven different cities across the country (McKenna et al., 2020), and
found constructing all-electric homes to be less expensive than mixed gas and electric
homes across all seven cities. An expanded RMI cost analysis found that an all-electric
home in Eugene would save $1,600 in initial construction costs, due primarily to the
savings from eliminating household gas infrastructure (Lacey et al., 2021). Electrifying
a home originally constructed to run on mixed-gas infrastructure is expensive, which is
why it’s crucial to get out ahead of the problem and prevent the construction of gas
infrastructure in new housing. This will save homeowners renovation costs in the future
and prevent investing in likely soon to be stranded infrastructure. 

 RMI Costs for Constructing Mixed Fuel vs All-Electric Homes in Eugene

F I G U R E .  1 3 .

$18.4k
$16.8k

Upfront Cost Comparison

Mixed-
Fuel Home

All-Electric
Home

$32.0k
$28.5k

15 Year Net Present Cost

Mixed-
Fuel Home

All-Electric
Home

Figure. 13. This graph shows the upfront and 15 year net costs for Mixed Fuel (dark blue) vs
All electric homes (light blue). Original graphic made by RMI (Kocher, 2022)
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G H G  E M I S S I O N S  S A V I N G S

Using the Eugene Water Electric Board’s 2021 published emissions intensity, the
emissions reduction for an all-electric home was 74%, a reduction of 30 metric tons of
CO2 over a 15-year period (Kocher, 2022).

50
Tons

25
Tons

15-Year Greenhouse Gas
Emissions - Statewide

41
Tons

11
Tons

15-Year Greenhouse Gas
Emissions - EWEB

Mixed-
Fuel Home

All-Electric
Home

Mixed-
Fuel Home

All-Electric
Home

Emissions Savings for an All-Electric Home vs Mixed-Fuel Home in Eugene 
F I G U R E .  1 4 .

Figure. 14. This graph shows the 15 year carbon emissions for Mixed Fuel (dark
blue) vs All electric homes (light blue). The left shows Oregon wide average
emissions while the left shows average emissions for Eugene Water and Electric
Board Customers. Original graphic made by RMI (Kocher, 2022).

Our recommendations include taking advantage of the inherent carbon reduction
and cost savings of all-electric construction. Given this, switching from fossil fuels
to electricity in our homes can help reduce carbon emissions, lower health risks
from methane, and save upfront construction costs.
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E L E C T R I F Y I N G  Y O U R  E X I S T I N G  H O M E

Residents may want to replace their gas cooking and heating equipment with high-
efficiency electric systems as they near the time for a replacement or when the
equipment breaks down. They can use government incentives from the Inflation
Reduction Act, local governments, and utilities to lower the cost. If you or anyone in
your household has or is prone to respiratory diseases such as asthma or chronic
bronchitis, you will want to replace your gas stove sooner if possible and/or increase
ventilation.

The Inflation Reduction Act (IRA) has rebates of up to $14,000 available for low and
moderate-income households to help electrify home heating systems, increase
insulation, and lower power bills, including an $840 rebate available to switch gas
stoves to an all-electric alternative. For home heating systems, the IRA has incentives
for heat pumps to heat and cool the air and incentives for heat pump water heaters to
replace older heat waters. Heat Pumps and Heat Pump Water Heaters are super
efficient which makes them cheaper to run than gas or traditional electric heating
systems and can save people significant amounts of money on energy bills. The IRA also
includes rebates for a new electric panel and wiring to install electric appliances, such
as adding 240 V outlets that high-energy appliances like electric stoves and clothes
dryers use. See additional Resources on page 34.

M O N E Y  A V A I L A B L E  F R O M  T H E  G O V E R N M E N T
F O R  S W I T C H I N G  F R O M  G A S  T O  E L E C T R I C

C O N S I D E R  I N D U C T I O N  C O O K I N G  W H E N
S W I T C H I N G  F R O M  G A S

When upgrading from gas to electric cooking systems, consider trying an induction
oven or cooktop. New induction ovens and cooktops boil water in half the time of
traditional gas and electric cooktops by using magnets to heat the pot or pan while
using less energy. Induction cooktops are also available as countertop units that use a
traditional wall outlet, so they don’t need a 240 V outlet which requires a licensed
electrician to install. These countertop units are relatively inexpensive and can be used
to supplement or replace gas cooking (without needing to remove the old appliance).

32



F O R  R E N T E R S

Renters may be concerned about buying new electric appliances because they may
want to invest only in an appliance they can take with them if they should leave their
current rental. Furthermore, it may be difficult to get a landlord's permission to install
new electric appliances. However, there are all-electric alternatives that are good
investments for renters and can travel with them to other locations and don’t require
a landlord to approve new wiring or renovations. For cooking, there are new
countertop induction cooktops that run on a traditional wall outlet and can be taken
with you if and when moving. There are also new heat pumps available for heating and
cooling that can fit in a window and run off a traditional outlet, so you can take the
units with you when you move. 

Portable Electric Appliance Options
F I G U R E .  1 5 .

Window Heat Pump (left) and a Countertop Induction Cooktop (right)

I N C R E A S E  K I T C H E N  V E N T I L A T I O N

If you have a ventilation hood, get in the habit of using it. Start by using the back
burners which are usually in a better position under the hood to take advantage of the
exhaust capture. Immediately turn on the hood vent when using any burner as opposed
to waiting for part way through cooking the meal (many folks wait until they smell
cooking odors or see smoke before turning on the fan, and that is too late). Keep the
vent on for a few minutes after cooking to capture any slower-moving particles.
Opening a window can create a more effective airflow for moving pollutants into a
hood. 33



A D D I T I O N A L  R E S O U R C E S  F O R  F I N A N C I A L
I N C E N T I V E S  F O R  E L E C T R I C  U P G R A D E S

See a list of electric stoves for less than $840 that lower-income households can get for
free here:

Electric Stoves You Can Get for Free With the IRA Rebate (lifehacker.com)

See the full list of Inflation Reduction Act Incentives and find out which you may be
eligible for here:

How much money can you get with the Inflation Reduction Act? — Rewiring America

You may also be eligible for incentives from your local utility that can be combined with
Inflation Reduction Act Incentives to maximize benefits for your household. Work with
contractors that can help connect you with these local and Federal Incentives. See local
incentives from the Eugene Water and Electric Board here:

https://www.eweb.org/residential-customers/rebates-loans-and-conservation

Example: Incentives are available from the Inflation Reduction Act and the Eugene
Water and Electric Board for low-income customers. These incentives could potentially
be combined to pay for higher-cost upgrades or to pay for a greater percentage of the
total costs of upgrades, potentially making the upgrades free for low-income customers.

If you don’t have a ventilation system in your house, consider setting up two box fans in
a window during temperate months. One box fan should be set up to bring in fresh,
outdoor air, and the other should be set up to move indoor air outdoors. This will help
cycle the pollution outside of your house. Additionally, HEPA and Carbon filter-
equipped air purifiers have been found to reduce NO2 and other air pollutants from
gas stoves (Paulin et al., 2014). 

You can learn more about how to combine local and federal incentives for maximum
benefit, by visiting Beyond Toxic’s upcoming report on how local and Federal
incentives can be combined to electrify low-income and moderate-income households,
allowing for whole home retrofits to be completed for free for low-income households
and for no upfront costs for moderate-income households in some cases.
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https://lifehacker.com/you-can-get-these-electric-stoves-for-free-from-the-gov-1849987396
https://www.rewiringamerica.org/app/ira-calculator
https://www.eweb.org/residential-customers/rebates-loans-and-conservation


Device

Federal Inflation
Reduction Act
Rebates (<80%

Area Median
Income)

 

EWEB Incentives for
Low-Income Customers
(<200% Federal Poverty

Level)
 

Heat Pump $8000 $3800 (ductless)

Heat Pump Water
Heater

$1750 $800

Heat Pump Dryer $840 N/A

Weatherization $1600
100% of insulation

costs, some of
windows and doors

Wiring $2500 N/A

Electric Panel $4000 $5000

Electric Stove $840 N/A

Total up to $14000 $9600

Table. 3.  Incentives available from the Inflation Reduction Act and the Eugene Water
and Electric Board for low-income customers. These incentives could potentially be
combined.
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