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Pennsylvania Housing Research Center

- The Pennsylvania Housing Research Center (PHRC) provides and facilitates education,
training, innovation, research, and dissemination to the residential construction industry
for the purpose of improving the quality and affordability of housing.

« Educational programs and publications by the PHRC address a wide range of topics
relevant to the home building industry and are designed to reach a diverse audience:
builders, code officials, remodelers, architects, developers, engineers, planners, landscape
architects, local government officials, educators, etc. to provide professional development
and continuing education.
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Credit(s) earned on completion of this course will be reported to
AlA CES for AIA members. Certificates of Completion for both AIA
members and non-AlA members are available upon request.

This course is registered with AIA CES for continuing professional
education. As such, it does not include content that may be
deemed or construed to be an approval or endorsement by the AIA
of any material of construction or any method or manner of
handling, using, distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at the
conclusion of this presentation.

Description

The Building Performance Institute (BPI) has laid out eight
Healthy Homes Principles that affect the health and
well-being of a home's occupants. This webinar will walk
through these eight principles which include “Keep it ...":
Dry, Clean, Safe, Well-Ventilated, Pest-Free,
Contaminant-Free, Well Maintained, and Thermally
Controlled.
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Learning Objectives

1. Review connections between occupant health and common conditions in

existing housing, such as how mold in chronically damp areas of the home

can lead to human illness

Explore how moisture reduction strategies such as effective drainage and

air sealing can reduce dampness and improve indoor environmental

quality

. Examine how home ventilation system improvements can reduce risk of
occupant respiratory illnesses

. Identify resources for building professionals to identify, evaluate, and
remediate unhealthy conditions in the physical design of existing housing
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* History & Context Healthy Home

* Introduction to 8 Healthy Colendar
Home Principles

¢ Healthy Home Upgrades

Goal: Build Awareness
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1938: American Public Health Association (APHA)

Committee on the Hygiene of Housing

. . Basic Principles of Healthful Housing*
. 30 principles tminy Repr
. 4 categories: Conrrres ox oz Hyam or Hovsa
- Fundamental physiologic needs Amemican Pustic Heatra Association
- Fundamental psychologic needs
- Protection from disease
- Protection from accidents CoB. A. Wovstow, Chairman
Freperick J. Apams J. Aoxé Foursoux
Roczo F: Bartron Gurmy Gane
F. Stuart CmAPIN Jaues E. Ives
Jorw 1. ConnorLy MorToN G. Loy
Faur's. Do Gronen C. Romano
Basic Principles of Healthful Housing: Jauzs Foxo H. A, WmiTraxer
Preliminary Report of the Committee on Avtax A. TwicasrL, Technical Secretary
Hygiene of Housing. Am J Public Health Purute E. NEusacs, Field Secretary
Nations Health. 1938 Mar; 28(3):351-72.

1970s to today

1970s | Programs to:
o Improve outdoor air quality
- Improve indoor air quality
- Improve drinking water quality
o Prevent childhood lead poisoning

1990s | Programs to prevent:
- Lead poisoning
- Asthma
o Injury

2014: National Healthy Housing Standard

20-30% of asthma cases are linked
to housing conditions

21,000 annual lung cancer deaths
from radon

¢ 24 million existing homes have
lead-based paint hazards

6 million preventable falls each year
from adults over 65

Home injuries are the leading causes
of death for young children

Healthy Housing
Standard

https:/inchh, df




Building Performance Institute (BPI)

Healthy Housing Principles

1. Keepit... Clean .
2. Keepit... Dry -y .
s Keepit... Pest-Free 4
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s. Keepit... Safe

.. Keepit... Ventilated - .
. Keep it... Comfortable

o Keepit.. Maintained G VENTIATED  COMFORTABLE  MAWNTAINED

www.bpi.org/healthy-housing-principles @

Healthy Home Remodeling: JCHS Study

Published in January 2019
US survey of homeowners, renters, &
remodeling contractors

30% of US households expressed concerns
about health risks of their home
Top health concern: indoor air quality (IAQ)
Top IAQ worries:

1) dampness/mold/moisture

2) household dust

www.jchs.harvar d. briefs/
healthy-h: i trends-and.

contractor-preparedness

Healthy Housing: Who is Concerned

FIGURE 2: HEALTHY HOUSING CONCERNS HIGHEST AMONG RENTERS, MILLENNIALS, FAMILIES WITH
CHILDREN

SHARE OF HOUSEHOLDS EXPRESSING SPECIFIC CONCERNS ABOUT THEIR HOME POSING A HEALTH ISSUE AND/OR RISK
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Top Health Concern: Indoor Air Quality (IAQ)

INDOOR AIR QUALITY, PESTS, AND WATER QUALI
THE IMPACT OF HOME ON HEAI

'ISSUES TOP LIST OF CONCERNS ABOUT

WHICH CATEGORY OR CATEGORIES BEST DESCRIBE YOUR CONCERN ABOUT THE IMPACT OF YOUR HOME ON YOUR
HOUSEHOLD'S HEALTH?
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Top IAQ Concern: Dampness/Mold/Moisture
ENVIRONMEN UALITY ISSUES

INDOOR ENVIRONMENTAL QUALITY ISSUES THAT GENERATED THE MOST CONCERN
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Motivations & Sources of Information

IPTOMS OF ILLNESS AND MEDIA/INTERNET DRIVE ACTION MORE T}
INuusmv PROFESSIONALS AND DOCTORS

ADVICE FROM

SHARE OF HOMEOWNERS REPORTING INFLUENCES OF PLANNED OR COMPLETED HEALTHY HOME PROJECTS
Medical Professional
Building Professional
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Signs & Symptoms

An“Off” Smell in the house
orin particular rooms

Mold growth and. comein(off-odors)
condensation ’

e mold rowth under sinks,
frames,sils orin

on valsbehing
 hung icures
fartyon the noth e of

The temperature of the home
always feels “wrong”

The house feels
“wrong” justafter it
is cleaned

© Frequent dusting especially
after tuning on the eati
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whaywardscoro. coman-unheaithy-homelsymploms-sick-home!

Healthy Homes Work: DIY Projects

IGURE 6: MANY DO- SELF JOBS TOPPED THE LIST OF POPULAR HEALTHY HOME PROJECTS

SHARE OF HOMEOWNERS REPORTING HEALTHY HOME PROJECT ACTIVITY OR PLANS
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Healthy Home Work: Remodelers

Energy Effciency [ S m ] o7
WaterEcancy " 5%
Use of Recycled Products!
Reuse of Materils
Indoor Environmental Qualfy

Home Automation

Use of Rapidly bom

Renewable Energy |
omer [l «%
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FIGURE 8: HALF OF REMODELERS REPORTED INSTALLING HEALTHY HOME PROJECTS IN RECENT
YEARS

SHARE OF REMODELERS REPORTING INSTALLATION OF PROJECTS OR PRODUCTS IN RECENT YEARS.
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Healthy Home Work: Remodelers
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Pennsylvania Housing Quality

Housing Quality
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Building Performance Institute (BPI)

Healthy Housing Principles

1. Keepit... Clean .
. gy -

2. Keepit... Dry 5 @

s Keepit... Pest-Free 4

+ Keepit... Contaminant-Free &0 ki W o

s. Keepit... Safe

.. Keepit... Ventilated (\/7 x

. Keep it... Comfortable

o Keepit.. Maintained G VENTIATED  COMFORTABLE  MAWNTAINED
‘www.bpi.org/healthy-housing-principles @

Focus Today

Physical Health
Structure Measures
Energy
Occupant Efficiency
Behavior Measures

Lo

House as a System



https://www.greenbuilt.org/the-importance-of-building-science/

1.Keep it ... Clean

Goal | Reduce exposure to:
dust

allergens
bacteria

dust mites

pests

e}
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1.Keep it

KEEP IT
CLEAN

Outdoor Sources (~60%)

Pollens

Mold spores
Smog particles
Heavy metals
Pesticides
Pollutants

Dirt

Indoor Sources (~40%)

 Fine particles (cooking,

old paint, etc.)
Household chemicals
Fire retardants
Perfluorocarbons
(non-stick pan coatings)

Pet dander
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KEEP IT
DRY

Goals

1) Keep exterior moisture
from getting in

2) Keep interior moisture
at comfortable level

2.Keep it ... Dry

OPTIMUM INDOOR RELATIVE
HUMIDITY & AIR QUALITY GUIDE

s oersass i atect

2.Keep it ... Dry

KEEP IT
DRY
In Pennsylvania,

* 17.1% of houses have
outdoor water leaks

* 8.2% of houses have
indoor water leaks

e 2.7% reported mold in
the last 12 months

Source: 2019 American Housing Survey.

OPTIMUM INDOOR RELATIVE
HUMIDITY & AIR QUALITY GUIDE
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Respiratory Cough Wheeze
Asthma ) cthma

Asthma
Tract Symptoms. Development
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2.Keep it ... Dry

KEEP IT
DRY

Moisture Sources

1. Bulk Water
2. Water Vapor

Condensation

Rain, Snow, Ice
Seasonal RH

Occupants, Cooking, Bathing

i

3.Keep it ... Pest-Free

KEEP IT
PEST-FREE

Goal | Reduce exposure to
disease & allergens due to:
rodents
cockroaches

dust mites

bed bugs

e}
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Pyramid of IPM Tactics Inside Buildings

PENNSTATE

... Pest-Free

KEEP IT
PEST-FREE

Asthma ED linked to housing
condition

Mold
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4.Keep it ... Contaminant-Free
KEEP IT
CONT%KIEIEJANT-
Goal | Reduce exposure to:
o combustion gas, including CO
o fine & ultrafine particulates
volatile organic compounds (VOCs),
including formaldehyde
lead
tobacco smoke
phthalates
perfluorocarbons

fire retardants
pesticides

o
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Contaminant-Free
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4.Keep it ... Contaminant-Free

KEEP IT
CONTAMINANT-
FREE
Volatile Organic Compounds Formaldehyde
Ao, oo WS

ots & achesives
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5.Keep it ... Safe

KEEP IT
SAFE

Goal | Prevent injuries from:
o falls
o fire & burns
o poisoning (including CO)
o drowning i

e 1in4 people over
65 years old fall
every year

- Falls are 29% of
preventable deaths
inthe home

5.Keep it ... Safe

KEEP IT
SAFE

In Pennsylvania,

* 28% of homes missing a CO detector

* 18% reported mice or rats in last 12
months

Source: 2019 American
Housing Survey.

A Smoke & Fire Alarm
on y




@ 6.Keep it ... Ventilated

KEEP IT
VENTILATED

Goals | Reduce exposure to:
o indoor pollutants
o airborne chemicals
o dust particles

@ 6.Keep it ... Ventilated

KEEP IT
VENTILATED
i o, &H,0
N NO,NO,, HONO,
Formaldehyde
Ultrafine
particles
AF . Ultrafine
. particles

s::::z: Formaldehyde
Mo, " | Acetaldehyde

Acrolein
PM, 5

N — yj % Pt @

Source: Berkeley Labs

@ 6.Keep it ... Ventilated

Gas stoves can produce elevated levels of Nitrogen Dioxide
(NO,), a toxic gas.

Stoves Can Emit Elevated Indoor Nitrogen Dio;
d
Heaith Effects of NO, in Children May Include:

a: * xide (NO,)
Levels Often Exceeding Indoor Guidelines and Outdoor Standards

KEEP IT
VENTILATED




@ 6.Keep it ... Ventilated

KEEP IT
VENTILATED

@ 6.Keep it ... Ventilated

KEEP IT
VENTILATED
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%‘ . it ... Ventilated

KEEP IT
VENTILATED Dryer Exhaust
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&%)l 6.Keepit ... Ventilated

KEEP IT
VENTILATED

5 things you should know
about RADON: A%

"
@ It's found everywhere in

if your home is at risk.
® Testing is easy and inex;

% of Pa. homes have radon
SR
safe levels.

lvania -
: 1.800.23.RADON.

% 6.Keep it ... Ventilated

KEEP IT
VENTILATED

5 things you should know ; Ways radon can enter the home

et "/\ @

Pennsylvania.
® Testing is the only way to know
if your home is at isk:

® Testing is easy and

MEGAN
‘ace

For more information visit
www.dep.pa.gov/radon or call
1.800.23.RADON.

1.Keep it ... Comfortable
0 et // STATE OF PENHSYLVANIA

KEEP IT
COMFORTABLE

Housing Quality

Goals | Maintain safe & healthy e 200700
thermal comfort conditions, Pl | mewmmes

including: el TTS:

o temperature s, s

improvements

o relative humidity 1% o

o air movement B ban

y
cold for 26 hours
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improvements
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71.Keep it ... Comfortable

KEEP IT
CCOMFORTABLE

7.Keep it ... Comfortable

KEEP IT
COMFORTABLE

® AccuWeathor”

1.Keep it ... Comfortable

KEEP IT
COMFORTABLE
Energy Use in P i
A closer look at residential energy consumption AVERAGESQUARE | US | 1,971
S ———— Footace MidAtl 2,080

YEAR OF CONSTRUCTION
100%

HOUSING TYPES
100%

19902009 go% i
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mSingle-Family
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. Comfortable

KEEP IT
COMFORTABLE
&
RESIDENTIAL ENERGY CONSUMPTION SURVEY (RECS). /o1 | ML="
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Households experiencing household energy insecure situations, 2015
percent of ousehalds
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Pittsburgh low-income energy burden
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8.Keep it ... Maintained

KEEP IT
MAINTAINED

Goals | Prevent & remove Percent of older homes with lead-based paint
potential hazards, including: | temesuitbefore 1550

o lead AAAAAAAAAAN

Homes built between 1940 - 1959

ashestos ARAANAANNA -

radon Homes built between 1960 - 1977
water leaks AANAAAAAAN -
HVAC & electrical e T

system checks =

O O 0 O

Maintained




Building Performance Institute (BPI)

Healthy Housing Principles

. Keepit... Clean o
. Keepit... Dry -y @
. Keepit... Pest-Free 4
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2.

3.

+ Keepit... Contaminant-Free &0 R W o
s. Keepit... Safe

« Keepit... Ventilated
. Keep it... Comfortable

s Keep it... Maintained R veNTiLATeD comPoRTABLE MAINTAINED

www.bpi.org/healthy-housing-principles @

Healthy Home

Calendar

¢ Healthy Home Upgrades

Healthy Home Upgrades

.. Maintenance projects using

m
the Healthy Home Healthy Home __
Maintenance Checklist Calendar

. Use healthy materials

. Ventilation upgrades

. Cooking upgrades

. Energy efficiency upgrades
. Fall prevention reviews

I NS




Healthy Homes Maintenance Checklist
www.hud.gov/sites/documents/DOC_12334.PDF

Keep IT Keepr
MAINTAINED SAFE
Keep T
BRY
Keep T Kesp Im =]
PEST.FREE  CONTAMINANT-
FREE
Keep T Keep r
COMFORTABLE  VENTILATED
==
KEEP IT »
PNy 1Y A FIGURE 10: ‘NON-TOXIC' PRODUCTS ARE MOST FREQUENTLY INSTALLED BY CONTRACTORS ENGAGED
FREE IN HEALTHY HOME REMODELING
SHARE OF CONTRACTORS ENGAGED IN HEALTHY HOME REMODELING REPORTING INSTALLATION IN RECENT YEARS
Nonoxic painisfinishes l69%
Nonosic bulding matora
Water firaion system
Ductseaiing
Whole hous ait filration
Nose insulation
Dustredusing
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44%
44%
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Smart Home products S 42%
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P 7 1Y YY) S FIGURE 7: SYMPTOMS OF ILLNESS AND MEDIA/INTERNET DRIVE ACTION MORE THAN ADVICE FROM
FREE INDUSTRY PROFESSIONALS AND DOCTORS

SHARE OF HOMEOWNERS REPORTING INFLUENCES OF PLANNED OR COMPLETED HEALTHY HOME PROJECTS.

Medical Professional
Building Professional
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2. Use Healthy Materials

KEEP IT
CONTAMINANT-
FREE

Volatile Organic Compounds Formaldehyde

BULDING. HOME & PERSONAL FUELS &
MATERIALS PRODUCTS MACHINERY

wwnw allergyconsumerreview.comiwhal-is-voc. himl

2. Use Healthy Materials

KEEP IT
CONTAMINANT-
FREE

hitps://living-future.org/declare/declare-about/

@ 3. Ventilation Upgrades

KEEP IT
VENTILATED




O 3. Ventilation Upgrades

KEEP IT
VENTILATED

A D>
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@ Smart Range Hood (SRH) Pilot

KEEP IT
VENTILATED SRH Design Objectives & Phases

Smart Range Hood

Energy Sensor Driven
Controls

Better Buildings Residential Network Peer Exchange Call
Series. (2021, March 21) Smart Range Hoods vs. Indoor
Air Quality: Coming Soon to Kitchens Near You. US

Department of Energy. E

@ 3.Ventilation Upgrades

KEEP IT
VENTILATED

hitps:/Awww familyhandyman.com/
article/radon-gas-remediation-the-
59 bestradon-mitigation-systems/




KEEP IT
CONTAMINANT-
FREE

CERAMIC TOP
PLATE

ELECTRONIC SUPPLY

5. Energy Efficiency Upgrades

KEEP IT
COMFORTABLE
Common Weatherization R Indoor Asthma Triggers
Upgrades These upgrades o
mitigate indoor
A sealing
nsulation (e, desel exhaust)
rlplh«ﬂ!nl/l::lnleum/ﬂkev} :m’;'“"" and other criteria poliutants.
umidity

Infitration of outdoor allergens

+ Removing indoor o witeg
asthma trggers

AC system replacement/maintenance

Mechanical ventilation

Window replacement/repair ndoor VOCs
+ Creating and
Oryer venting roach,
Heath & safetytestng and measures 10 outdoor trggers. Thermal tress (extreme temps indoors)
Ground vapor barier O and partcuate matter from stoves

Figure 2.
ACEEE. Protecting the Health of Vulnerable Populations with In-Home Energy

Effciency: A Survey of Methods for Demonstraing Health Outcomes (October 201) @

KEEP IT
COMFORTABLE FIGURE 8: HALF OF REMODELERS REPORTED INSTALLING HEALTHY HOME PROJECTS IN RECENT

YEARS

SHARE OF REMODELERS REPORTING INSTALLATION OF PROJECTS OR PRODUCTS IN RECENT YEARS
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5. Energy Efficiency Upgrades

KEEP IT
COMFORTABLE
e He
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KEEP IT
COMFORTABLE
Table 1. Monetized health benefit potential from select in-home interventions, in 2019 dollars
Nationwide total after one Nationwide total after 10
year years.
Reduced trip-and-fall injuries $177,200,000 $2,180,000,000
Reduced asthma symptoms $38,500,000 $593,000,000
Reduced heat-related thermal 8 5001060) 7516661600,
stress
Reduced cold-related thermal $4.600,000 $41,000,000
stress
Total monetized health benefits
from four targeted interventions $228,000,000 $2,888,000,000
ACEEE. Making Health Count: Monetizing the Health Benefits of In-Home Services Delivered by Energy Efficiency
Programs (May 2020) @
KEEP IT
MAINTAINED Home Safety Checkiss
8 snn s
gt =
f
KEEP IT
SAFE

Source: BPI Healthy Homes Training



https://www.greenbuilt.org/the-importance-of-building-science/

Healthy Home Upgrades

.. Maintenance projects using [
the Healthy Home Healthy Home Q

Maintenance Checklist Calendar

. Use healthy materials = ~&
. Ventilation upgrades

. Cooking upgrades

. Energy efficiency upgrades
. Fall prevention reviews
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