_~ Health considerations for
home energy strategies in
Vermont

Jared Ulmer
Climate & Health Program Manager

January 27, 2023

»~_VERMONT

DEPARTMENT OF HEALTH



Key points about health considerations for home energy strategies

1. Equitable and affordable resource access to stay
sufficiently warm (or cool) is paramount

2. Home weatherization is a win-win-win-win-win...

3. Reducing home heating emissions (especially from
biomass) is good for health

4. Vermont homes need to adapt to increasingly hot weather
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Home weatherization is a win-win-win-win-win...

* reduces greenhouse gas emissions

* improves fuel affordability

* improves occupant health

* improves air quality

* helps Vermont homes adapt to a warming climate



Reduced energy costs contribute to better health

20-30%

Average energy costs after weatherization

(State weatherization program data)

Surveyed NeighborWorks customers have reported spending some

of their energy savings to:
* Buy health insurance could not previously afford
* Make a doctor’s appointment could not do before

* Pay off existing medical expenses
* Purchase healthy foods could not afford before
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Many Vermont homes are inefficient, uncomfortable, and unhealthy

NeighborWorks of Western Vermont surveyed customersin 2017:

A third of respondents reported breathing issues by household members.
(n=109)
33%

I |

20%

15%

11%

6%

Other allergic reactions Breathing issues Chronic headaches Burning eyes Skin rashes Injuries related to steps
or flooring
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Weatherization also improves home conditions that affect health
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What weatherization can do for Vermonters’ health

The estimated 10-year economic benefit per household is nearly three times greater than the initial expense.

Benefit category Primary beneficiary First-year benefit 10-year benefit

Thermal and electric energy cost savings Household $1,174 $11,740
Reduced impacts of asthma, cold, and heat* Household S276 $2,762
Reduced fine particulate emissions Public $1,026 $10,255
Total Household + public $2,476 $24,757

*More benefits are expected but could not be quantified, such as better mental and social health, fewer accidental injuries, and increased productivity.
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Weatherization + Health approaches provide further health benefits

)< lo- I
< %% WEATHERIZATION
PLUS HEALTH

Wx+Health

Mold remediation
Advanced ventilation
Pest & dust mite remediation
Walk-off mats « Carpet removal

Accessibility « Resident education
Asbestos, lead & radon remediation

Basic Weatherization

Insulation e Space heating ® Water heating
Air sealing * Windows/doors e Basicventilation
Programmable thermostats e Carbon monoxide monitors
Evaluate presence of moisture & mold ¢ Combustion safety
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Reducing home heating emissions (especially from
biomass) is good for health



Emissions of health concern from fuel combustion

» Particulate matter - tiny solid & liquid particles

e (Gases
e Carbon monoxide
e Sulfur oxides
* Nitrogen oxides

e Hazardous air contaminants

* Volatile organic compounds (ex., Benzene, Formaldehyde)
* Polycyclic aromatic hydrocarbons (ex. Naphthalene)
 Heavy metals (ex., Arsenic, Lead)

* Greenhouse gases (ex. Carbon dioxide, Methane)
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There is no “safe level” of air pollution

References:

e DiQ,Wangy, Zanobetti A, et al. 2017. Air Pollution and Mortality in the Medicare Population. N Engl JMed 373(26): 2513-22.

o Makar M, Antonelli J, Di Q, et al. 2017. Estimating the Causal Effectof Low Levels of Fine Particulate Matter on Hospitalization. Epidemiology 28: 627-34.

e AungN, Sanghvi MM, Zemrak F, et al. 2018. Association Between Ambient Air Pollution and Cardiac Morpho-Functional Phenotypes. Circulation 138(20): 2175-2186.

e Wu X, Braun D, Schwartz J, etal. 2020. Evaluating the impact of long-term exposure to fine particulate matter on mortality amon g the elderly. Science Advances 6(29): 1-9.



Major pollutant emissions sources in Vermont

Contribution to total emissions in Vermont, by pollutant

® Other

B Non-road equipment

® On-road vehicles

® Non-residential - all fuels
Residential - other fuels

B Residential - oil

B Residential - biomass

PM2.5 Carbon Monoxide Sulfur Dioxide Nitrogen Oxides
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Residential fine particle emissions by type of heating equipment

Relative Emissions of Fine Particles

* Average emissions
(Ibs/MMBtus of heat output)
for heat source type, Data

from US EPA
3
2
Modern
1 °4 wood boilers
1
0.49 257

0.013 0.0083 0

Fireplace Uncertified EPA Pellet il Gas .
Woodstove Certified Stove Furnace Furnace Electric
Woodstove
Very Dirty Less Dirty Clean
Vermont Department of Health Sources: EPA emissions factors for heating devices, modified to 13

add peer-reviewed emissions factors for boilers and electric



Estimated direct health Impacts associated with current emissions

Annual health cost

$250
™ High estimate
$200
- $150
-
2 _~ Low estimate
€ $100
$50
— — ]
$O I -
Residential - Residential - Residential - Non-residential  On-road Non-road
biomass oil other fuels - all fuels vehicles equipment

Vermont Department of Health *Estimated using 2017 National Emissions Inventory data and EPA's Co-benefits Risk Assessment model 14



Cancer risk from toxic emissions in Vermont

Background
gpncer]tratlons,
, I0genic sources,
V_ermo_nt _s tqtal and fires

air toxic lifetime

cancer risk:

Residential wood

Direct combustion

emissions from —
human activity

All other residentialand non-
residential fuel combustion

19 per million

Secondary On-road vehicles
formed
pollutants Non-road equipment

All other sources

Vermont Department of Health *Based on 2017 National Air Toxics Assessment data for Vermont 15



Vermont homes need to adapt to increasingly hot
weather



2021 “Heat Dome” in Northwestern USA & Western Canada

Average high  Average low Record high (before

City (May-June) (May-June) Heat Dome)
Seattle, WA 65 48 103
Portland, OR 68 49 107
Victoria, BC 64 46 98
Burlington, VT 67 46 101
City June 26,2021 June 27,2021 June 28,2021
— ' Seattle, WA 102 104 108
coMPARED To RVERRE Portland, OR 108 112 116
Victoria, BC % %9 103
Vermont Department of Health Sources: Popovich & Choi-Schagrin, Hidden Toll of the Northwest Heat Wave, NY Times, 2021.

17
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Average temperatures in Greater Vancouver, BC, 2021 “Heat Dome”
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Source: Henderson SB et al. Analysis of community deaths during the catastrophic 2021 heatdome.
Environmental Epidemiology, 2022, Vol 6(1), p e189. (note:scale converted from Celsius to Fahrenheit)



Nearly all (98%) Heat Dome deaths in B.C. occurred in a residence

Table 7: Heat-Related Deaths by Place of Injur

Place of Injury

Private Residence - Multi-unit 242 39.1%
Private Residence - Detached 210 33.9%
SRO/Social Housing/Supportive Housing 62 10.0%
Trailer Home/Mobile Home/RV/Camper 40 6.5%
Senior/Long-Term Care Home 40 6.5%
Outside 13 2.1%

Other Residential 12 1.9%

Total 619
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About 1,400 people died as a result of the 2021 Heat Dome

Estimated excess deaths
Washington 450
Oregon 160
British Columbia 740

A similar extreme heat wave in Vermont would result in about

50 deaths

...assuming a similar mortality rate as the 2021 Heat Dome
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4 Vermont adults died at home during June-July 2018 heat wave

LOCAL

Vt. heat wave: Essex Junction
woman died in home where
temperature reached 115 degrees

Elizabeth Murray and Will DiGravio Burlington Free Press
Published 4:16 p.m. ET July 6, 2018 | Updated 5:32 p.m. ET July 10, 2018

= o v =

Vermont's death toll from last week's extreme heat wave has risen to four, state
Department of Health Spokesman Ben Truman said Monday.

Among the deceased is Mary Myott, 79, of Essex Junction, who died in a home
where the temperature had risen to 115 degrees.
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Key points about health considerations for home energy strategies

1. Equitable and affordable resource access to stay
sufficiently warm (or cool) is paramount

2. Home weatherization is a win-win-win-win-win...

3. Reducing home heating emissions (especially from
biomass) is good for health

4. Vermont homes need to adapt to increasingly hot weather
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Thank you!

Let’s stay in touch.

Email: ClimateHealth@vermont.gov

Web: www.healthvermont.gov
Social: @healthvermont




	Slide 1: Health considerations for home energy strategies in Vermont
	Slide 2: Key points about health considerations for home energy strategies
	Slide 3: Home weatherization is a win-win-win-win-win…
	Slide 4: Reduced energy costs contribute to better health
	Slide 5: Many Vermont homes are inefficient, uncomfortable, and unhealthy
	Slide 6: Weatherization also improves home conditions that affect health
	Slide 7: What weatherization can do for Vermonters’ health
	Slide 8: Weatherization + Health approaches provide further health benefits
	Slide 9: Reducing home heating emissions (especially from biomass) is good for health
	Slide 10: Emissions of health concern from fuel combustion
	Slide 11
	Slide 12: Major pollutant emissions sources in Vermont
	Slide 13: Residential fine particle emissions by type of heating equipment
	Slide 14: Estimated direct health impacts associated with current emissions
	Slide 15: Cancer risk from toxic emissions in Vermont
	Slide 16: Vermont homes need to adapt to increasingly hot weather
	Slide 17: 2021 “Heat Dome” in Northwestern USA & Western Canada
	Slide 18: Average temperatures in Greater Vancouver, BC, 2021 “Heat Dome”
	Slide 19: Nearly all (98%) Heat Dome deaths in B.C. occurred in a residence
	Slide 20: About 1,400 people died as a result of the 2021 Heat Dome
	Slide 21: 4 Vermont adults died at home during June-July 2018 heat wave
	Slide 22: Key points about health considerations for home energy strategies
	Slide 23

