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130 Million

# of energy INefficient housing
units in the U.S.


Presenter
Presentation Notes
Source: CDC
http://www.cdc.gov/nchs/products/pubs/pubd/hestats/ashtma03-05/asthma03-05.htm


Let’'s FIXx Some Houses!

Save Americans $
Get Off Foreign Ol

Put Americans to Work


Presenter
Presentation Notes
Source: CDC
http://www.cdc.gov/nchs/products/pubs/pubd/hestats/ashtma03-05/asthma03-05.htm
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pao But What Can Go Wrong?

nited States

swereere nintended Consequences:

- Combustion safety problems (house pressure
changes: back-drafting, spillage, moisture, etc.)

- Moisture/mold problems (insufficient ventilation,
Improper vapor barrier/insulation installation, etc.)

- Increased exposure to:
— Asthma triggers (mold, pests, VOC's, etc.)

— Chronic health risks, including radon, lead,
formaldehyde, etc.

- Comfort problems (loss of RH control)
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Agency

Low-e/argon vinyl
replacement
windows installed,
while peeling lead
paint remains (lost
opportunity and
possibly unsafe
work practices)

Indoor Air Quality (I1AQ)

www.epa.gov/iaq



Presenter
Presentation Notes
Replacement windows appear well installed
Missed clues to potential problems:  obvious water damage to sill and bottom of trim; due to age of house assume deteriorating lead paint (note: no work was done on windows)


Condensation on replacement windows can be a sign
of poor ventilation or poor humidity control

11 Indoor Air Quality (IAQ)

www.epa.gov/iaq


Presenter
Presentation Notes
Small amount of condensation on replacement windows – good thermal performance on windows


SEPA 1 . 15 Homes
11N with radon

S above 4 pC/L

“i‘ /Q

Y 2V
J 5 N |
eV BV ¢
® < o~
| 7 “.‘ Ly ' W

A

I I
/Q —
[ |
& -

Retrofits may increase radon levels —
testing is the only way to find out.


Presenter
Presentation Notes
Source: “Home Buyer's and Seller's Guide to Radon”, U.S. EPA, 2009, http://www.epa.gov/radon/pubs/hmbyguid.html#content


SEPA And more ... Improper ™
Environmental Protection

Agency dUCtlng

Damper blocked

Hot humid air
discharge into attic

S

13 Indoor Air Quality (IAQ)

www.epa.gov/iaq


Presenter
Presentation Notes
These problems are commonly found by retrofit contractors, and if not fixed during retrofit activities, can lead to IAQ problems (or exacerbation of existing problems).
Additional Note: A recent program, in which exhaust fans were tested in over 300 new homes, found about 20% were pulling less than 15 cfm, despite being properly sized (most were 70 cfm fans) and properly ducted. The problem was that the backdraft dampers, either on the unit itself or on the termination or both, were taped shut to avoid damage while shipping and the installer didn’t remove the tape.
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Presenter
Presentation Notes
Storing toxic materials inside a return air is probably not a good idea.  Want to tighten up this house?
Friendly education will build rapport without alienating them.  (Don’t make them feel too stupid!)


16



Insert Worker Safety
Pictures Here



SEPA What Else Can Go Wrong?
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2. Related Federal
Initiatives

Indoor Air Quality (IAQ)
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Related Federal “Healthy Homes”

Energy Efficiency &

IN |t| at | Ves ENERGY | renewable Energy

eere.energy.gov


Presenter
Presentation Notes
The federal government recognized the need for action in this area.
We also recognize the need for cross-agency collaboration and streamlining of funding sources.
To tackle these problems, a variety of initiatives are underway already (list above)


Why Does the Integration of

Energy Efficiency &

Health and Energy Make Sense? ~ ENERGY |rencuave Energy

Double Benefit: Make commercial buildings healthier (increases
worker productivity, attendance rates, etc.) and more energy efficient
with a single visit/transaction

*Holistic Solution/Better Social Service: Solve occupants’ problems
fully, as opposed to solving health or energy needs

«Cost and Efficiency of Labor: Use workers’ time more efficiently and
cost-effectively by sending them into a home once, as opposed to
making separate trips (potentially w/separate workers) to address
health and energy

Acknowledge Inter-Related Effects: Energy retrofits can affect
healthiness of a building negatively or positively (e.g., indoor air
guality, health and comfort of occupants, etc.)

eSuccessfully Spur Development of a Private Market: Commercial
and residential property owners have shown a greater willingness to
Invest in improvements to health and comfort than energy efficiency

eere.energy.gov


Presenter
Presentation Notes
 There’s a lot of talk right now about “healthy homes” – federal government talking about it, White House has an interest in it, the news talks about the health impacts as “retrofitting” homes becomes more mainstream, and as a result related concerns rise
 But why does the integration of health and energy make sense?
 As government, we would like to help people fix their problems – those are likely multiple problems
 No one program can do it all; we realize that there needs to be thoughtful separation of responsibilities and funding
 However, we have access to hundreds of thousands of homes, and we would like to take the opportunity to fix as much as we can, while we’re in a home – or to at least refer occupants to places where they can receive other appropriate services
 There is also a scientific and very practical relationship between health and safety: when performing a retrofit you could make a health issue worse if not careful (e.g., in home w/high radon levels, tightening it without proper ventilation could present a health risk)
 Aside from not wanting to inflict harm, health and energy go together in the emerging market place of energy efficiency
 We are seeing that private contractors that want to sell energy efficiency retrofit services are getting in the door by pitching a health related message (“make your home more comfortable and improve the health of your family”)
 Contractors (could include CAAs) that are trained in both energy and health auditing and retrofit work will have broader skills and will be well equipped to sell to and serve the private market; this is especially important as the end of ARRA funding looms on the horizon


What Do We Mean by “Healthy

Energy Efficiency &

HO mes n ’) ENERGY Renewable Energy

What Are some examples of “Healthy Homes” measures?

* Proper ventilation systems, sometimes exceeding what is required by
Weatherization Assistance Program statute (e.g., ASHRAE 62.2 standard)

* Removal/remediation of mold and moisture issues

* Repair (e.g., roof repairs) or replacement (e.g., furnace replacement) that
may not always be eligible, or may exceed funding caps, of WAP

* Installation of fall prevention measures (e.g., stair rails, traction strips on
stairs, sidewalk repairs, shower hand rails)

e Installation of CO and smoke detectors

* Installation of A/C units where elderly live and are susceptible to heat-
related death or illness

What Is Missing:
=TT Integrated protocol for conducting a home audit that addres
opportunities for retrofits that have health-improving benefits

* Integrated programs that permit the addressing of health and energy related
iImprovements with streamlined, pooled, or integrated funding streams

eere.energy.gov


Presenter
Presentation Notes
- What do we mean when we say “healthy homes”?
 It is more than just doing no harm to a house and its occupants – it can include ways to proactively make the home healthier & safer
 Listed on this slide are a few examples, but this is by no means an exhaustive list
 We are currently missing an integrated approach to identifying energy and health issues
 We are also missing a workforce that’s trained to do both (which would be ultimately a skill set more marketable to the private sector)
 We have restrictions on our funding that makes it hard for us to address health and safety issues with energy-related dollars
 We are working to find a solution to integrated health and energy work – in a way that does not overburden our crews, builds crew skills where desired and appropriate, empowers the crews to help their clients creatively and effectively, leverages money from multiple sources, all the while maintaining financial integrity of using federal money for its intended purposes 


Genesis—RTR ENERGY | onerey Effcency &

Recovery Through Retrofit

May, 2009: Vice President Biden called on the
Council of Environmental Quality to develop a
plan for Federal action to lay the architecture
for a self-sustaining home energy efficiency
retrofit industry.

) MIDDLECLASS Task Force

1-1" THE VICE PRESIDENT oftbe UNITED STATES



Presenter
Presentation Notes
Vice President and Middle Class Task force identified this challenge 


. ——— oS- DEPARTMENT OF Energy Efficiency &
G e n eS I S RT R ENERGY Renewable Energy

Recovery through Retrofit

Consumer
Information

Consumers and
industry want access
to consistent
workforce standards
and\a national
certNication.

Homeowners need
access to financing to
pursue investments in

energy efficiency.

eere.energy.gov



Energy Efficiency &
Renewable Energy

RTR Six Recommendations ENERGY

Develop a National Home Energy Performance Measure and Audit Tool

Develop Energy Performance Scale & Label for Homes

Support Municipal Energy Finance Programs

Improve Energy Efficiency Mortgages

Expand State Energy Revolving Loan Funds

Establish Voluntary National Standards for Workforce Certification
and Training Program Accreditation

25 eere.energy.gov



W h G u d e I n eS 7 U.5. DEPARTMENT OF Energy Eﬁiﬂienﬂ‘f &
y I I - ENERGY Renewable Energy

Workforce Guidelines for Home Energy Retrofits will:

« Enable retrofit program administrators to strengthen field
guides and other work manuals by incorporating the high
guality Standard Work Specifications

« Assist training providers in developing course content
consistent with industry-recognized guidelines

« Build confidence in retrofit work quality & results amongst
consumers and energy efficiency finance community

« Lay the foundation for a more robust worker certification
and training program accreditation

eere.energy.gov



Guidelines to Credentials Egngrgy | e Siene

[ National Residential Retrofit Guidelines }

v

I Worker Certification Architecture i




Get Involved ENERGY | 5oy Effciency &

Renewable Energy

1.Learn more
2.Submit feedback/questions via email ( )
3.Propose implementation opportunities

4.Attend the Workforce Summit in DC (TBD)

eere.energy.gov



http://www1.eere.energy.gov/wip/retrofit_guidelines.html�
mailto:retrofit.guidelines@nrel.gov�
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3. EPA Healthy Indoor
Environment Protocols
for Home Energy
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Coming Soon...

Public Comment
expected to begin in

November 2010

Ervironmental Fratection

HEALTHY INDOOR
ENVIRONMENT PROTOCOLS
FOR HOME ENERGY
RETROFITS

Indoor Air Quality (I1AQ)

Indoor Air Quality (IAQ)

www.epa.gov/iaq




SEPR.  Development Criteria

=

Reduce potential for indoor health risks that
may result from retrofits (“Do No Harm”)

Improve IAQ for minimal additional cost
Compatible w/ existing program processes
Practical to implement

Applicable nationally

a K~ WD

Indoor Air Quality (IAQ)
: fiaq

WWW.epa.gov;



=
SEPA Intended Uses / Audiences

vironmental Protection
Agency

O Guidance 0 Training ® Demonstration @ Standards

- DOE Weatherization Assistance Programs

- Energy Retrofit Industry Standards

Workforce Guidelines for Home Energy Retrofits (RTR)
BPI Home Energy Audit Standard

- HUD Funded & Private “Green” Housing Programs
- EPA Home Performance with ENERGY STAR
- Home Star (proposed)

Indoor Air Quality (IAQ)

www.epa.gov/iaq


Presenter
Presentation Notes
Keep an eye for whether this captures the integration of green and healthy sufficiently? Need to show integration, not just health focus.
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HEALTHY INDOOR
ENVIRONMENT PROTOCOLS
FOR HOME ENERGY

RETROFITS

Sneak Preview ...

Indoor Air Quality (IAQ)




Environmental Protection
ﬁﬁﬁﬁﬁﬁ

HEALTHY INDOOR ENVIRONMENTS

PRIORITY ISSUES ASSESSMENT PROTOCOL
-_ Minimum Actions Expanded Actions ‘

‘ PRIORITY ISSUES | ASSESSMENT PROTOCOL ‘

Priority Health
Issues related
to Home Energy
Retrofits



e PP1OFITY Health Issues

ggggg

Contaminant Sources

- Asbestos

- Environmental Tobacco Smoke
- Garage Pollutants

- Lead

- Moisture/Mold, other biologicals
- Ozone

- Pests: e.g. rodents, insects

- Radon

- Vapor Intrusion: soils, groundwater

- Emerging Issues: e.g. PCB’s in caulk, Spray
polyurethane foam

Indoor Air Quality (IAQ)
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Critical Building Systems
-« Combustion Safety: CO, VOC'’s, Particulates

—Vented Appliances

—Un-vented Appliances

« Exhaust Ventilation for Localized Contaminant
sSources

- Whole House Ventilation for Distributed Contaminant
sSources

Safety
- Home Safety, Occupant & Worker Safety

Indoor Air Quality (IAQ)




Environmental Protection
ﬁﬁﬁﬁﬁﬁ

HEALTHY INDOOR ENVIRONMENTS
PRIORITY ISSUES ASSESSMENT PROTOCOL = 2 5
_ Minimum Actions Expanded Actions

T
JRITY ISSUES ASSESSMENT PROTOCOL )
———

Assessment
Protocols: What to
look for during the
Home Energy Audit



Environmental Protection
ﬁﬁﬁﬁﬁﬁ

PRIORITY ISSUES ASSESSMENT PROTOCOL TGO s 2l
Minimum Actions Expanded Actions

HEALTHY 1n!000R ENVIF

Minimum Actions to
ensure the Home
Energy Retrofits “Don’t
Make 1t Worse”

NT PROTOCOL




Environmental Protection
ﬁﬁﬁﬁﬁﬁ

HEALTHY INDOOR ENVIRONMENTS
PRIORITY ISSUES ASSESSMENT PROTOCOL

Minimum Actions Expanded Actions

Expanded Actions
to further improve
IAQ In Home
Energy Retrofits
(funds permitting)



Sem.. Example Protocol: Safety

Agency

Assessment Guidance:
O5SHA 1926 Safery and Health
Begulations for Construction

Additional Resources:

O5HA Web site

htep:/fwww.osha. gov/

Typical O5HA Construction Plan
Includes:

Falls 1926.501
Ladders 1926.1053
Electrical 1926 5P k
Chemicals 1926.59

Confined Space  5(A)1& 1910.124

Free help with developing these plans
is often available from state or federal
training {consulting) programs.



PRIORITY ISSUES

ASSESSMENT PROTOCOL

Occupants and woraers need to be
protected from unsafe exposures during
wearherization and renovarion acrivities.

By law, workers should be working with
an OSHA written Safety and Health
Plan thar addresses mulriple constroction
issues, including the following:

Lead - Dietermine if retrofitting/
renovation activities will expose workers to
lead dust (paint), eg.. pre-1978 buoildings.

Asbestos - Determine if workers will be
exposed to ashestos containing marerial,

e.g.. pre-1980 buildings.

Falls - Dietermine if worders will be
exposed to heights of 6ft or greate

Ladders - Dierermine if worsers will be
using ladders.

Electrical - Dietermine if woreers will be
exposed to recognized electrical energy
hazards.

Muold - Dietermine if worers will be
exposed to mold.

Harard communication - Determine
whether worers will be exposed to
chemicals.

Confined space - Dietermine if workers
will be working in confined spaces with
limited entry! exits and potential for
hazardous armospheres.

Spray foam polyurethane - Determine
whether worers will be using spray

polyurethane foam.

Digywall with impurities - Determine
whether doywall has been imported from
China.

Minimum Actions

* When known pollutants are being produced
or disturbed during mtrofit actvities, follow
appropriate standards to minimize worser and
occupant exposure, including EPA lead safe, BPL
OSHA, NIOSH, et

* Ensure proper ventilation during thess rypes of
activities, and adequate worer hazard protection.

Lead - If the facility was built befors 1978,
retrofitting/ renovation activities involving edsting
paint are assumed to contain lead and reguire
compliance with EPA 40 CFR. 75 RRF/OSHA 1926,
62, These mles provide protection against hazards
from disturbing lead-based paint.

Asbestos - If the facility was built before 1980,
retrofitting/ renovation activities may exposs workers

to asbestos containing matenal and require compliance
with OSHA 1926.1101, which provides the required
protection measures. In most homes, the concern is
with heating and insulation material,

Falls - If work is required at heights of & ft or greater,
then the workers must be protected with guand rails
or tied off to prevent falling to a lower level. Refer to
O5SHA rule 1926.501.

Ladders - If ladders are used. porrable ladders must

be able to support at least four times the maximum
intended load. Ladders that must lean against a wall
are to be positioned ar a 4:1angle. Ladders are to be
kept free of ail, grease, wet paint and other slipping
harards. The area around the top and bottom of the
ladder must be kept dear. Ladders must not be tied or
fastened together to provide longer sections. OSHA
1926.1053 provides ladder safety requirements.

Electrical - Exposure to electrical harards is a leading
cause of death and injuries for construction work.
O5HA 1926 Subpart K provides required control
measures for the variety of ways thar electricity
becomes a hazard.

: ¥ NI A | <
AR CINVIRUINIVLS

Expanded Actions

When possible, chonss construction products with
manufacturers that disclose all ingredients and verify
that they are free of formald shyde, mercury, and other
known tooic substances.

Relevant Guidance: M/A
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Plan to Comment

Public Comment
expected to begin in

November 2010

Indoor Air Quality (I1AQ)

Indoor Air Quality (IAQ)
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Eric Werling

Indoor airPLUS Coordinator

U.S. Environmental Protection Agency

werling.eric@epa.gov
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