Making Health & Safety Standard:
EPA Protocols for Home Energy Upgrades

Eric Werling & Ellen Tohn
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We Need House Dr.’s & Surgeons!







How Can We
Make Health &
Safety Standard?



Without

Regulating
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Teamworkl







The NH Opportunity

Families Program Provides Home Visits or
Issue :
Touched/Year Repairs
Health 1800 Cissti?irr?a, Lead Poisoning, Head Start, Home
g
Housing <500 Housing Rehab, Lead Hazard Control
1800 Weatherization, Utility-Funded Energy

Energy (1,000 low income) Upgrades




The Omaha Opportunity

Families Program Provides Home Visits or
Issue :
Touched/Year Repairs
Lead, Head Start, Hoilne
Health 2200 included)
Housing 200 Housing Rehab & Repairs
1150 Weatherization, reEnergize, Utility-Funded

Energy (400 low income) |Upgrades
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We Need Standards
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Workforce Guidelines for Protocols for Home
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Indoor Air Quality (IAQ)






How to Help
the Energy Guys
Create
Healthier Homes



Why the Energy
Guys Care



Indoor Air Quality
IS No Longer
invisible









Managing Risk
1. Set High Standards
2. Verify Performance
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Voluntary Standarads
New Construction

Indoor Air Quality (1AQ)
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ENERGY STAR

The National Symbol for
Energy Efficiency
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METHOD TO ENERGY STAR MADNESS

< Risk
> Customer Satisfaction Affordable Better Home

> Differentiation — —
> Environmental Protection Healthy Badge of Honor

Comfortable Lower Cost

> National Security Durable

Air Sealing
Tight Ducts

5 HVAC Air Sealing | Air Sealing R-Value Air Sealing
Tight Ducts

Tight Ducts

ENERGY STAN
Verification
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"2 Quality Inst.
ENERGY STAI
Size

Windows Windows Windows
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Insulation Insulation . ..

Balancing | Installation | Installation Barriers Balancing | Constructio

Ventilation

Bridging

Hot/Humid



8% __ What’s in Energy Star v3?

ENERGY STAR Qualified Homes, Version 3 (Rev. 02)
Inspection Checklists
For National Program Requirements

As described in the ENERGY STAR Qualified Homes National Program Requirements, Version 3 (Rev. 02), one prerequisite for
qualification is that a home must meet the requirements of the four attached checklists:

ENERGY STAR

=  Thermal Enclosure System Rater Checklist
= HVAC System Quality Installation Contractor Checklist
= HVAC System Quality Installation Rater Checklist
= Water Management System Builder Checklist (or Indoor airPLUS Verification ChECKIISt)
E ENERGY STAR Qualified Homes, Version 3 (Rev, 02} = ENERGY STAR Qualified Homes, Version 3 (Rev. 02)
HVAC System Quality Installation Contractor Checklist' Thermal Enclosure System Rater Checkist
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<EPA

United States
Environmental Prote
Agency

. ENERGY STAR v.3 Schedule

Building Completion Date
Permit Date 7/1/12010 11172011 7/1i2011 11112012 71112012
Before
111/2011
|
B!
On or After V25
1/1/2011 All Homes
On or After
111712012
- Version 2.0: 2006 Guidelines
V2.5 Version 2.5: Version 3.0 ENERGY STAR Reference Design with Air Barriers and Air Sealing sections of
Thermal Enclosure Checklist. Other checklists completed but not enforced
- Version 3.0: Version 3.0 ENERGY STAR Reference Design with All Checklists
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SEPA __ What’s in Indoor airPLUS?

Agency

guidelines for energy efficiency set by ENERGY STAR,

m’ ‘ All EPA Indoor airPLUS qualified homes meet strict

the nationally-recognized symbol for energy efficiency.

ENERGY STAR

EPA Indoor
alrPLus
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8 TPH AULONOCT | ey 2000 | w o gt i

“ ~ 0—':“ R

Indoor airPLUS

CONSTRUCTION SPECIFICATIONS

o W a"%?

ENERGY STAR

Incboor Alr Guality (1AQ)

Construction
Specifications

SEPA Indoor airPLUS Verification Checklist
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CityState Tip: Date:

| Wesified by

W [Bulka [ Ratar

Section Roquiremants isss Inder akPLUS Construction
[Wator Managed 5ils and Foindain
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SEPA . Indoor airPLUS Label
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Quality Built Homes

Verliied by:

Healthy Home Testing, LLC

Date:

4/19 /2009

New Homes that sre Indoor airPLUS gualified mseet U.S. Environmantal
Protaction Agency guidslines for improved indoor air guality.

www.epagoviindoorairplos
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New Requirements
Home Retroflts

U.S. DEPARTMENT OF

Indoor Air Quality (IAQ)



>100,000

# of weatherized houses per year
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www.waptac.org/ ...2011 Program Guidance
HOME NEWS & EVENTS MESSAGE BOARD CONTACT US —?‘

RULES
WAPTAC & GUIDANCE

WEATHERIZATION ASSISTANCE PROGRAM
TECHNICAL ASSISTANCE CENTER

WAP Basic Rules & Guidance ) Technical Tools  Public Information  Best Practices  Training Resources  Ask An Expert  Contacts

@ Print this page & SHARE KEIEE. w

Weatherization Program Guidance 2011

Below are the links for the 2011 Program Guidance from the Department of Energy for the Weatherization Assistance Program.

WPN 11-01 PROGRAM YEAR 2011 WEATHERIZATION GRANT GUIDANCE

Effective: December 28, 2010 - To issue grant guidance and management information for the Weatherization Assistance Program (Weatherization
or WAP) for Program Year (PY) 2011.

WPN 11-03 POLICY REGARDING THE USE OF DOE PROGRAM FUNDS TO PAY FOR CALL-BACK/ADD-ON WORK AFTER REPORTED TO DOE AS A
COMPLETED UNIT

Effective: December 15, 2010 - Te clarify if and when Grantees and subgrantees may charge the Department of Energy (DOE) Low-Income
Weatherization Assistance Program (WAP) for call-backs once a dwelling unit has been final inspected and reported to DOE as a completed
dwelling unit.

WPN 11-04 GUIDANCE REGARDING PRIORITIZING WEATHERIZATION WORK BASED ON HOUSING TYPE

Fééfmmdiiims NMammnmabhar 99 29040 Ta dmmiim mitdaeomn Faer Ceanmdbmar ~- e e # omF Cmmpvmns (MO Al a bl st dime A mmimban -

€ Internet



http://www.waptac.org/

Department of Energy
Washington, DC 20585

WEATHERIZATION PROGRAM NOTICE 11-6
EFFECTIVE DATE: January 12, 2011

SUBJECT: WEATHERIZATION HEALTH AND SAFETY GUIDANCE

PURPOSE: To update and provide clarification and additional information related to the
implementation and installation of health and safety measures as part of the Department of
Energy (DOE) Weatherization Assistance Program (WAP). This guidance also provides
recommendations to Grantees as they develop their Health and Safety Plans and procedures.
This Program Notice replaces Weatherization Program Notice 02-5 and related guidance. and in
conjunction with other referenced guidance materials should be used when making decisions on
how to address health and safety 1ssues while conducting weatherization work. The information
in this guidance as well as many additional health and safety resources related to weatherization
are available on the Internet at www waptac.org.

SCOPE: The provisions of this guidance apply to all Grantees applying for financial assistance
under the DOE WAP.




WEATHERIZATION PROGRAM NOTICE 11-6

Health and |Action/Allowability Testing
Safety Issue

Radon Whenever site conditions Testing may
permit, exposed dirt must (he allowedin

covered with a vapor batrri
except for mobile homes.
homes where radon may [
presentprecautions
shoulld be ttakenttorreduee
the likeliness @fimaking
fadon issues\worse

locations with
high radon
potential.




WEATHERIZATION PROGRAM NOTICE 11-6

Health and |Client Education Training
Safety Issue

Radon Provide cliemt with |/hatis it howit
occurs. What

EIPVAON©CI0eN’sS U |factors may make

guide to radon radon worse.
Weatherization

measures that may
be helpful. Vapor
barrier installation.
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Voluntary Stancdards
Home Retrofits

Healthy Indoor

Environment
Workforce Guidelines for Protocols for Home
Home Energy Upgrades Energy Upgrades

GUIDANCE FOR ACHIEVING SAFE AND HEALTHY
INDOOR ENVIRONMENTS DURING HOME ENERGY
RETROFITS

Indoor Air Quality (1AQ)




Managing Risk
1. Set High Standards
2. Verify Performance




X MIDDLECLASS task Force

\ -

N\ Recovery Through Retrofit
Workforce Development Guidelines:

el o
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United States

Environmental Protection

Agency

Healthy Indoor

: Environment
Workforce Guidelines for Protocols for Home
Home Energy Upgrades Energy Upgrades
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Healthy Indoor
Environment
Protocols for Home
Energy Upgrades

GUIDANCE FOR ACHIEVING SAFE AND HEALTHY
INDOOR ENVIRONMENTS DURING HOME ENERGY
RETROFITS

The National Voluntary Standard for
Healthy Home Energy Upgrades «



Intended Uses / Audiences

- Guidance - Training ® Demonstration  Standards

ADOE Weatherization Assistance Programs

AEnergy Retrofit Industry Standards

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

MAHUD Funded & Private “Gr
AEPA Home Performance with ENERGY STAR
AHome Star (proposed)



Healthy Indoor
Environment
Protocols for Home
Energy Upgrades

Look Inside!

GUIDANCE FOR ACHIEVING SAFE AND HEALTHY
INDOOR ENVIRONMENTS DURING HOME ENERGY
RETROFITS
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For Each Issue...

HEALTHY INDOOR ENVIRONMENTS

PRIORITY ISSUES ASSESSMENT PROTOCOL

R ADON

Test homes for radon 1o help ensure home
energy retrofit actions do not increase
radon exposure. Tests, and follow-up
action if needed, may be conducted using
either of the options ducn'bed in the

Minimum Actions

The options described below are intended to minimize
the potential for increased occupant exposure w radon
that may be caused by home energy retrofit work,
while minimizing additional costs.

Expanded Actions

EPA recommends radon mitigation in all homes that
test at 4 pCi/L or greater. n levels less than 4

pCVL still can a health risk, and in many cases
n'uybewdur.«to‘e

Minimum Actions column at right. Perform radon f::} and midgation in accordance The following recommended lower cost, limited
with state and guidance, as appropriate (see actions may help reduce the radon level in a home or
Perform radon testing in accordance wnth Assessment Protocol at lefr). aid more advanced mirtigarion if necessary:

state and federal ¢, as ap

Some states te the activities radan Note: * Air seal s (e.g., install airtight sump cover) in
p:aﬁnthmud:ngumuon, An optional sccond post-work nadon test may be twken such a way that water can drain from above and

cemﬁnnon. or lmumg programs. and averaged with the initial post-work :Z. test 1o below the sump cover.

Individuals radon tests should  incraise confidence that the short term test better reflects » Install air-tight drain firtings (e.g., trap or flange

be trained/certified through either: the annual average radon level DO NOT average the system) in foundation ﬂoo, draing,

* The National Environmental Health
Association (NEHA) National Radon
Proficiency Program, or

® The Namonal Radon Safeiy Board
(NRSB) certification program.

Note:

An optienal second pre-work radon test
maty be taken udaﬂnplwrd the inisial
pre-work test, to increase confidence that
the shore term test better reflects the annual
average radon level in the home.

Determine whether the home has a radon
mitigation system. Most mitigation

systems use active soil depressurization
and include a radon vent fan, usually
locared in an atric, artached garage or on
the extenior of the home.

pre-work and post-werk test results.

Test-In/Test-Out Option: Test for radon before and
after energy retrofit work.

7, take
appropriate limited radon reduction actions durin
retrofit work (see Expanded Actions column at tigﬁt).
AND

+ IF post-work radon level is less than 4 pCi/L, no
further action is

« IF post-work radon level is 4 pCi/L or greater, but
NOT greater than pre-work radon level, inform
client about radon and provide client with EPA
Ciuun: Guide to Radon.

. -wwkruionlevelupuurthmpre-wd

te per ASTM E2121 OR mke
ﬁmher radon mus: actions (see Expanded
Actions) to reduce radon to pre-work conditions
or below; then re-test. Repeat this step until post-
work radon level is ar or below pre-work radon
level.

*» Seal and caulk openings, or cracks
mﬂoonandbehwgndewallsthatconmthe
ground, per ASTM C920.

* Cover exposed earth floors in basements and
crawlspaces per Section 1.2 of EPA Indoor airPLUS
Construction Specifications or ASTM E2121.

Note:
Only active soil depressurization (ASD) systems installed

per ASTM E2121 have been shown to reduce

radon below 4 pCi/L. If all the above limited radan
reduction actions are attempted and radon remains bigh,
EPA recommends full compliance with ASTM E2]21.

Homes with an active radon mitigation system: If
the existing radon mitigation system does not reduce
radon below 4 pCi/L or is nor working as designed,
troubleshoot the system. Follow state residential
radon regulations where applicable.

(Continued on next page,



HEALTHY INDOOR ENVIRONMENTS
PRIORITY ISSUES ASSESSMENT PROTOCOL

Minimum Actions Expanded Actions

‘ PRIORITY ISSUES | ASSESSMENT PROTOCOL

Priority health
ISsues related
to Home Energy
Retrofits



Priority Indoor Health Risks

Contaminants:

* Asbestos & Vermiculite
* Belowground Contaminants
* Building Products/Materials Emissions

* CO & Other Combustion Emissions
*ETS
* Garage Sources Environment

Protocols for Home
Energy Upgrades
 Lead (EHEEY RS

Healthy Indoor

* Moisture (Mold & Other Biologicals) ;i'
* Ozone
* Pests

* Radon

GUIDANCE FOR ACHIEVING SAFE AND HEALTHY
INDOOR ENVIRONMENTS DURING HOME ENERGY

.WOOd SmOke EmiSSionS RETROFITS



Priority Indoor Health Risks cont’d

Critical Building Systems:
* HVAC Equipment

« Combustion Safety (Vented & Unvented)
« Source Ventilation

* Whole House Ventilation
« Multi-family Ventilation

.,.," Healthy Indoor
Environment
Protocols for Home

Safety: Energy Upgrades
* Home Safety (et

* Jobsite Safety

Appendices:
- Worker Protections <&
- Client Education 7}

GUIDANCE FOR ACHIEVING SAFE AND HEALTHY
INDOOR ENVIRONMENTS DURING HOME ENERGY
RETROFITS




HEALTHY INDOOR ENVIRONMENTS
PRIORITY ISSUES ASSESSMENT PROTOCOL

Minimum Actions Expanded Actions

Minimum Action

What to look for
during the Home
Energy Audit



HEALTHY INDOOR ENVIRONMENTS
PRIORITY ISSUES ASSESSMENT PROTOCOL

Minimum Actions Expanded Actions

neme: Y INDOOR ENVIRONM

Minimum Actions to

ensure the Home
Energy Retrofi ts
Make 1t Wor se’



HEALTHY INDOOR ENVIRONMENTS
PRIORITY ISSUES ASSESSMENT PROTOCOL

Minimum Actions Expanded Actions

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



<EPA

United States
Environmental Protection
Agency

Radon Protocol

HEALTHY INDOOR ENVIRONMENTS

PRIORITY ISSUES ASSESSMENT PROTOCOL

R ADON

Test homes for radon 1o help ensure home
energy retrofit actions do not increase
radon exposure. Tests, and follow-up
action if needed, may be conducted using
either of the options ducn'bed in the

Minimum Actions

The options described below are intended to minimize
the potential for increased occupant exposure w radon
that may be caused by home energy retrofit work,
while minimizing additional costs.

Expanded Actions

EPA recommends radon mitigation in all homes that
test at 4 pCi/L or greater. n levels less than 4

pCVL still can a health risk, and in many cases
n'uybewdur.«to‘e

Minimum Actions column at right. Perform radon f::} and midgation in accordance The following recommended lower cost, limited
with state and guidance, as appropriate (see actions may help reduce the radon level in a home or
Perform radon testing in accordance wnth Assessment Protocol at lefr). aid more advanced mirtigarion if necessary:

state and federal ¢, as ap

Some states te the activities radan Note: * Air seal s (e.g., install airtight sump cover) in
p:aﬁnthmud:ngumuon, An optional sccond post-work nadon test may be twken such a way that water can drain from above and

cemﬁnnon. or lmumg programs. and averaged with the initial post-work :Z. test 1o below the sump cover.

Individuals radon tests should  incraise confidence that the short term test better reflects » Install air-tight drain firtings (e.g., trap or flange

be trained/certified through either: the annual average radon level DO NOT average the system) in foundation ﬂoo, draing,

* The National Environmental Health
Association (NEHA) National Radon
Proficiency Program, or

® The Namonal Radon Safeiy Board
(NRSB) certification program.

Note:

An optienal second pre-work radon test
maty be taken udaﬂnplwrd the inisial
pre-work test, to increase confidence that
the shore term test better reflects the annual
average radon level in the home.

Determine whether the home has a radon
mitigation system. Most mitigation

systems use active soil depressurization
and include a radon vent fan, usually
locared in an atric, artached garage or on
the extenior of the home.

pre-work and post-werk test results.

Test-In/Test-Out Option: Test for radon before and
after energy retrofit work.

7, take
appropriate limited radon reduction actions durin
retrofit work (see Expanded Actions column at tigﬁt).
AND

+ IF post-work radon level is less than 4 pCi/L, no
further action is

« IF post-work radon level is 4 pCi/L or greater, but
NOT greater than pre-work radon level, inform
client about radon and provide client with EPA
Ciuun: Guide to Radon.

. -wwkruionlevelupuurthmpre-wd

te per ASTM E2121 OR mke
ﬁmher radon mus: actions (see Expanded
Actions) to reduce radon to pre-work conditions
or below; then re-test. Repeat this step until post-
work radon level is ar or below pre-work radon
level.

*» Seal and caulk openings, or cracks
mﬂoonandbehwgndewallsthatconmthe
ground, per ASTM C920.

* Cover exposed earth floors in basements and
crawlspaces per Section 1.2 of EPA Indoor airPLUS
Construction Specifications or ASTM E2121.

Note:
Only active soil depressurization (ASD) systems installed

per ASTM E2121 have been shown to reduce

radon below 4 pCi/L. If all the above limited radan
reduction actions are attempted and radon remains bigh,
EPA recommends full compliance with ASTM E2]21.

Homes with an active radon mitigation system: If
the existing radon mitigation system does not reduce
radon below 4 pCi/L or is nor working as designed,
troubleshoot the system. Follow state residential
radon regulations where applicable.

(Continued on next page,



8EP . Radon Protocol Highlights

Agency

 Test-In/Test-Out OR Test-Out

e “Don’t MakeitWorse” appr oa
 Precautionary measures encouraged
 Test averaging allowed

 Follow State requirements



SER .. Test-In/Test-Out Option

oooooooooooooooooooooo

1. Conduct Pre-work Radon test

2. Take precautionary measures per Table 1
during retrofit work

3. Conduct Post-work Radon test

4. Corrective action If necessary per Table 1

5. Educate clients (Consumers Guide)



Eronmon! Protocton Te S t - O U t O p t | on

|F post-work radon level < 4 pCilL,
no further action.

|F post-work radon level 2 4 pCilL,
fiX It (ASTM 2121).



SEPA _Precautionary Measures

Environmental Protec tion

Agency

e Cover exposed earth floors ...

e Alr seal sumps ...

 Install airtight drain fittings (e.g., trap or

flange system) in foundation floor drains.

 Seal and caulk penetrations, openings

or cracks I n bel ow gr

Note: These air sealing strategies are important elements
of radon mitigation perASTME 2 1 2 1 e >8



Table 1: Radon Testing Options and Reduction Strategies

Pre-Work
Test Result and
Precautionary Measures

Post-Work
Test Result

Expanded Actions

<2 pCilL

Consider precautionary
radon reduction actions as
part of energy wupgrade work,
especially covering exposed
earth, air sealing open sump
and trapping floor drains.

<2 pCi/L.

>2 and <4 pCi/L

>4 pCilL

No acton.

Complete foundation air sealing strategies.

Mitigate per ASTM E2121.

For post-work radon levels beoween 2 - 4 pCi/L, refer client
to EPA’s Citizen’s Guide to Radon and Consumer’s Guide to
Radon Reduction and/or mitigate per ASTM E2121.

>2 and <4 pCi/L <4 pCi/L, and NOT No furthér minimum action, For post work radon levels between 2 — 4 pCi/L, refer client
Take precautionary radon higher than pre-work to EPAs Citizen's Guide to Radon and Consumer’s Guide to
sedaction am‘om:-mmplm level. Radon Reduction and/or mitigate per ASTM E2121.
foundation air sealing = ; - R ; ) :
strategies as part of energy <4 pCi/L, AND higher | Verify that foundarion air sealing strategies were completed  For post-work radon levels between 2 — 4 pGi/L, refer client
upgrade work. than pre-work level. appropriately and correct deficiencies. to EPA’s Citizen’s Guide to Radon and Consumer’s Guide to
Radon Reduction and/or mitigate per ASTM E2121.

24 pCi/L Mitigare per ASTM E2121.
=4 pCi/L <4 pCi/L No further minimum action. For post-work radon levels berween 2 — 4 pCil/L, refer client
Complete all foundation air to EPA’s Citzen’s Guide to Radon and Consumer’s Guide to
sealing strategies as part of Radon Reduction and/or mitigate per ASTM E2121.
energy upgrade work. ‘

24 pCi/L, bur NOT Refer client to EPA's Citizen'’s Guide to Raden and recom- Mitigate per ASTM E2121.

higher than pre-work mend radon mitgation.

level.

24 pCi/L, AND higher | Mitigate per ASTM E2121,

than pre-work level.
No Pre-Work Test <4 pCi/L No further minimum action, For post-work radon levels beeween 2 — 4 pCi/L, refer dlient
Consider precautionary to EPA’s Citizen’s Guide to Radon and Consumers Guide to
radon reduction actions @s Radon Reduction and/or mitigate per ASTM E2121.
part of energy upgrade work, . .
especially covering exposed 24 pCi/L Midgate per ASTM E2121.

earth, air sealing open sump
and trapping floor drains.




Maine Protocol Pilot

* To field test a set of protocols for indoor air quality (IAQ)
In weatherization (to determine feasibility and cost to add
protocols to a state-wide, low-income weatherization
program.)

Project Timeline —
July 1, 2010 through December 31, 2011




ACAP Pre-WAP Radon Data




Waldo Pre-WAP Radon Data

3%

H <4




QUESTIONS?




