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Many think codes just reduce energy bills, grid load, and
GHG emissions. Codes also promote human health.

Here’s a free
upgrade to
first class!



1. Health Benefits: Environment

oae
ACEEE::
ae
Al Goani! lar & Ererdy-El gt By



Health effects of fossil fuel pollutants

BRAIN Mercury and lead target the
nervous system, particularly the
brain, leading to serious neurological
consequences. These include stroke
and loss of intellectual capacity.

LUNGS Fine particulate matter,
sulfur dioxide, and nitrogen oxides
contribute to lung cancer, COPD
(chronic obstructive pulmonary
disease), and asthma.

HEART Air pollutants such as nitrogen
oxides, sulfur dioxide and particulate
matter harm cardiovascular health.
They contribute to coronary heart
disease, the leading cause of death in
the US, hospitalizations for heart
attacks, and congestive heart

failure.
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http://aceee.org/sites/default/files/ee-health-1008.pdf

A 2015 ACEEE analysis shows that if states updated to current
energy codes, it would avoid between 102 and 169 MMT of CO,,.

Table 1. National electricity, pollution, and cost savings from building energy codes

Low Savings case High Savings case

2020 electricity savings (million 35 48
megawatt-hours [MWh])

fﬂﬁa electricity savings (million 139 532
2030 savings as a percentage of

Efficiency in target 35% 58%
2012 covered generation 5% 9%
2030 baseline sales 3% 59
2030 carbon dioxide reductions

(MMT)

Electric sector emissions rate 76 126

Equivalent to the emissions
rate from over 40 coal-fired power

Covered generation emissions 102 169

Financial I . I d. . I
Net savings (billion §) 149 208 plants (including particulate
Benefit-cost ratio 31 2.9 matter, mercury, NO,, SO,, etc.)
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http://aceee.org/white-paper/building-codes-111d
http://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

Use our calculator called SUPR2 to estimate state-level
saved energy; avoided SO,, NO, and CO,; and saved dollars.
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Select state Texas <Dropdown Results =

Step 2
Select between 1 and 10 measures from the dropdown. Any
measure can be selected more than once and the results will be | Description of selected measure
additive.
Reflects state adoption of codes equivalent to the 2015 IECC for homes and ASHRAE - -
Standard 90.1-2013 for commercial buildings, the current versions of the national model "
energy codes. -
1. Building energy codes (low}) < Dropdown
Reflects the adoption of the national models as they are updated on three-year cycles, i.e.,
states adopt codes equivalent to the 2015 IECC for homes and ASHRAE Standard 90.1-2013 =
for commercial buildings in 2017, then adopt the 2018 IECC and ASHRAE Standard 90.1-2015
28 Building energy codes (high) < Dropdown in 2020, and adopt improved codes every three years through 2030, Also assumes better
compliance rates.
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1. Enter parameters 2. Get results

ACE EE Source: State and Utility Pollution Reduction Calculator Version 2 (SUPR 2)
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https://aceee.org/research-report/e1601

EPA’'s AVERT and COBRA tools allow users to calculate
pollution at a county level and estimate health impacts.

‘ " .
AVoided Emissions and geneRation Tool

www.epa.gov/avert r

=s Sources: www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-avert;
AC E EE s WWW.epa.gov/statelocalenergy/co-benefits-risk-assessment-cobra-health-impacts-screening-and-

mapping-tool
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http://www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-avert
http://www.epa.gov/statelocalenergy/co-benefits-risk-assessment-cobra-health-impacts-screening-and-mapping-tool

Save Energy. Protect Health.

Reducing annual electricity use by 15%
with ENERGY EFFICIENCY
would reduce air pollution,

and... i
+ Save more than SIX LIVES every day ‘ ‘
N

+ Prevent nearly 30,000 ASTHMA

EPISODES each year
-

+ Save Americans up to $20 BILLION
in avoided health harms annually
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2. Health Benefits: Building Occupants
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EE improves health of building occupants

[nsuiation Warmer drier air, » Fewer heat or cold related deaths
Air Sealing » improved indoor
temperatures & * Less hypertension, heart disease o
. relative humidity 0.
Heating System > P
Upgrades 2 * Fewer asthma, respiratory, Chronic _g—_
> Less moisture, . Obstructive Pulmonary Disease risks o
mold, particulates, %
Ventilation 1 pollutants, o
Vent Dryers combustion by- » Fewer heart disease risks, headaches =
products, allergens g
Efficient Cooking 8
Appliances q | " Fewer cancer risks due to radon, <
: formaldehyde, other sources ?g
Lower bills, better
» | comfort " Less stress, better mental health

A C E E E s Source: https://e4thefuture.org/wp-content/uploads/2016/11/Occupant-Health-Benefits-Residential-EE.pdf
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https://e4thefuture.org/wp-content/uploads/2016/11/Occupant-Health-Benefits-Residential-EE.pdf

Air sealing & stringent thermal envelope requirements help
prevent mold, mildew, fungal growth and dust mites.
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Mold/mildew on walls Black mold on concrete floor

AC E EE _ Source: BUILDING ENERGY CODES: Creating Safe, Resilient, and Energy-Efficient Homes
; https://www.imt.org/wp-content/uploads/2018/02/non-energy benefits of energy codes report.pdf
Authors: Ryan Meres, RESNET & Eric Makela, NBI =
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https://www.imt.org/wp-content/uploads/2018/02/non-energy_benefits_of_energy_codes_report.pdf

For example, codes require slab edge insulation, which
prevents mold from growing in carpeted basements.

3 .
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Condensation =

“+ Concrete Floor

warm air + cold concrete = condensation condensation + nutrients = mold

A E EEM Source: BUILDING ENERGY CODES: Creating Safe, Resilient, and Energy-Efficient Homes
C e https://www.imt.org/wp-content/uploads/2018/02/non-energy benefits of energy codes report.pdf
Authors: Ryan Meres, RESNET & Eric Makela, NBI =
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https://www.imt.org/wp-content/uploads/2018/02/non-energy_benefits_of_energy_codes_report.pdf

Energy codes prevent duct leakage, which could cause
backdrafting and pull hazardous gases into the house.
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Hazardous gases could come

back into the house here (this is a different backdraft)
A Source: BUILDING ENERGY CODES: Creating Safe, Resilient, and Energy-Efficient Homes
CEEE https://www.imt.org/wp-content/uploads/2018/02/non-energy benefits of energy codes report.pdf
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https://www.imt.org/wp-content/uploads/2018/02/non-energy_benefits_of_energy_codes_report.pdf

Requiring contractors to use ACCA Manual J to size an
HVAC system helps prevent humidity issues.

Cooling Coil

Hot and Humid Air : ” Over-Cooled Air

—

More Moisture
Removed

T

Properly sized cooling coils will remove more moisture from the air

AC E EE _ Source: BUILDING ENERGY CODES: Creating Safe, Resilient, and Energy-Efficient Homes
; https://www.imt.org/wp-content/uploads/2018/02/non-energy benefits of energy codes report.pdf
Authors: Ryan Meres, RESNET & Eric Makela, NBI =
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https://www.imt.org/wp-content/uploads/2018/02/non-energy_benefits_of_energy_codes_report.pdf

40% of asthma is associated with home
exposures (e.g., mold spores, pollutants, pests).

1 in 10 school-aged children has asthma

1
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http://www.cdc.gov/vitalsigns/asthma/index.html

3. Ventilation Concerns
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|ECC ventilation rates are based on ASHRAE 62.2-
2010, which is less stringent than -2013 & -2016.

1"

Philosophy 1: We don’t have sufficient
evidence to increase ventilation in homes.
Leave it to the homeowner to control.

ACEEE::
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Philosophy 2: Energy codes make homes
tighter. Strict ventilation requirements
prevent buildup of PM, -, NO,, ozone, etc.



ACEEE is starting to investigate some key industry
concerns regarding ventilation, including;:

Current codes are optimized for energy and not health
Standards like ASHRAE 62.1 and 62.2 are not widely adopted
Even when adopted, they are often not met

The tighter the building envelope gets, the more important
ventilation becomes

> W e

ACEEE::

el e an Energy-Eticiant b




Resources for ventilation debate:

Advocates for increased residential ventilation:

e Journal Article: www.ncbhi.nlm.nih.gov/pubmed/21392118

e ASHRAE 62.2-2016 Standard: www.ashrae.org/technical-resources/bookstore/standards-62-
1-62-2

Advocates for minimal residential ventilation:

e BSC Article: buildingscience.com/documents/insights/bsiO69-unintended-consequences-suck

 BSC Standard: buildingscience.com/documents/special/ventilation-new-low-rise-residential-
buildings

Both sides:

e 2018 Article: www.energyvanguard.com/blog/update-residential-ventilation-debate

e 2013 Article: energyvanguard.com/blog/62474/Lstiburek-Has-New-Ventilation-Standard-
Resistance-May-Not-Be-Futile

e 2013 Article: www.greenbuildingadvisor.com/blogs/dept/musings/how-much-fresh-air-does-
your-home-need

ACEEE::
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https://www.ncbi.nlm.nih.gov/pubmed/21392118
https://www.ashrae.org/technical-resources/bookstore/standards-62-1-62-2
https://buildingscience.com/documents/insights/bsi069-unintended-consequences-suck
https://buildingscience.com/documents/special/ventilation-new-low-rise-residential-buildings
https://energyvanguard.com/blog/62474/Lstiburek-Has-New-Ventilation-Standard-Resistance-May-Not-Be-Futile
https://energyvanguard.com/blog/62474/Lstiburek-Has-New-Ventilation-Standard-Resistance-May-Not-Be-Futile
http://www.greenbuildingadvisor.com/blogs/dept/musings/how-much-fresh-air-does-your-home-need

Recap Energy codes reduce power

plant emissions (particulate

/ matter, mercury, NO,, SO,, etc.)

1. Health Benefits: Power Plant Emissions

---------------------------------------------- Energy codes reduce pollutants

2. Health Benefits: Building Occupants <= Vithin a building (mold, mildew,
fungus, hazardous gases, etc.)

3. Ventilation Concerns
\ As buildings become tighter, do

we need more stringent
ventilation standards?

ACEEE
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2018 Conference on Health, Environment and Energy

Hyatt Centric French Quarter, New Orleans, LA
December 3-5, 2018
https://aceee.org/conferences

Registration opens August 6. Book your hotel room now!
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