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Indoor airPLUS Program Overview

« Non-regulatory home label,;
B currently for new homes.

EPA Indoor
allrPLUS
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VERSION 1 (REV. 04) » Assists home builders, trade
Indoor airPLUS contractors & renovators

CONSTRUCTION SPECIFICATIONS

« Concrete way for builders to

" sell health benefits to
% |ﬂﬂi",ﬂﬁi§ £ customers
[ENERGY STAR 7= .:ga e ° |ndependent, 3I'd-pal'ty
verification

» Constructions Specs, technical
support, marketing resources




ENERGY STAR + Indoor airPLUS
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ENERGY STAR 1. Better durability

G 2. Less long-term maintenance
HVAC + 3. Comprehensive indoor air
quality protection
4. A safer, healthier home
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ENERGY STAR + Indoor airPLUS

» Both programs are based on building science principles that
use a systems approach to improve home performance issues.

« Both programs require completion of verification checklists by a
certified Home Energy Rater.

* Visual inspection items can be verified during the same onsite
visits by a certified Home Energy Rater.

* Reporting to EPA follows the same schedule and is completed
using the same online program.



Indoor airPLUS as a Health Benchmark
for High-Performance Homes

* |AP is respected as a benchmark for IAQ fPH:IU S
to protect occupant health in new homes.

Passive House Institute LS

* IAP is required by other labeling
programs (Zero Energy Ready, PHIUS) as
a pre-requisite.

* IAP is also referenced by LEED for Homes
and the National Green Building Standard.

y
| a \ NATIONAL
W GREEN BUILDING
C\A STANDARD™

IECC

LEED

FOR HOMES
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What Causes Poor IAQ and Health Risks?

* Pollution sources that
release gases, moisture
vapor, or particles into the air
are the primary cause.

 Inadequate ventilation can
Increase indoor pollutant
levels.

« Symptoms may appear
immediately, or only after
long exposure.

Mold
Pesticides
Particulates




Strategy for Creating a Safer Home by
Reducing Health Risks From Poor IAQ

Source Control

(reduction/elimination)

¥

Ventilation

(dilution)

@
Filtration
(removal)
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Indoor airPLUS Revision 4

* Released February 2018.

* Incorporates Policy Record updates.

» Updates or eliminates various
referenced standards.

» Clarified multiple requirements.

* Provided additional advisories (e.g.
adhesives & sealants.

* Provided additional exceptions.

VERSION 1 (REV. 04)

Indoor airPLUS

CONSTRUCTION SPECIFICATIONS
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How to Use the Construction Specifications

* Seven sections:

* Moisture Control
 Radon

* Pests

« HVAC Systems

« Combustion Pollutants
» Materials

 Home Commissioning

» (Homeowner Education)
Combustion Safety

Ventilation
& Filtration

Radon Control




How to Use the Construction Specifications

4.7 Filtration for Central Forced-Air HVAC Systems

NOTE: Completion of the ENERGY STAR requirements satisfies the

° Re I eva nt E N E RGY STA R \ following Indoor airPLUS requirement:

H T H ¥ Equip all filter access panels with gasket material or comparable
Ch eCkI ISt Ite m S a re S u mim a Il Zed sealing mechanism and ensure access panels fit snugly against the
at th e beg I n n I n g Of ea Ch exposed edge of the installed filter when closed to prevent bypass
{Rater-F 9.3).
measure.

Additional Indoor airPLUS Requirements:

/

° Add |t|0na| Indoor a”'PLUS » Install only HVAC filters that are rated MERV 8 or higher

. . according to ASHRAE 52.2-2007 (at approximately 295 fpm).
requirements are listed —
Advisory: EPA recommends, but does not require, filters rated
Sepa rately / at MERV 132 or higher to reduce exposure to fine particles.

Filters perform best when the filter rack design includes the

* AdViSOFieS, notes and exceptions following features, which are also included in some
||Sted Where appllcable manufacturers’ filter media boxes:

= Flexible, air-tight (e.g., closed-cell foam) gasket material
on the surface that contacts the air-leaving (downstream)
side of the filter.

= Friction fit or spring clips installed on the upstream side of
the filter to hold it firmly in place.




How to Complete the Verification Checklist

* ltems may be verified:
* Visually on site during construction.
* By reviewing photographs taken during construction.
» By checking documentation.
* Through equivalent methods as appropriate.

Home Address: City: State: Zip:

Climate Zone (1-6): Radon Zone (1-3):

Must Builder Rater

Correct | Verified | Verified N/A

Section | Requirements (Refer to full Indoor airPLUS Construction Specifications for details)

Note: The Rev. 04 checklist reflects only the additional Indoor airPLUS requirements and their
corresponding section numbers that must be met after completing the ENERGY STAR
requirements. ENERGY STAR remains a prerequisite for Indoor airPLUS qualification.

V3

EMERGY STAR Version 3 (or 3.1, 3.2) Program Requirements must be followed and the home shall
be ENERGY STAR certified in conjunction with Indoor airPLUS qualification.

ENERGY STAR

O O




SEPA Indoor airPLUS Version 1 (Rev. 04) \
o Verification Checklist fia-

E3

o Addrsicc (="' Stabe- Hp:

Indoor airPLUS Revision 4
Introduction & Checklist e e S

4 riguirmmenty. ENERGY STAR remaim & prerequisite for indoer sirPLUS qualication.

Elimans Doma |1-£): Badan Tone [1-5)

EMERGY STAR Wersion  for 3.1, 3.3) Progr srm Rl na rmasti rmust be followed and the Seow shal
i EMERGY STAR cartfiiad in cospunction with indeor i PLLE quakleation. = =

ERERIY STAR

Must Builder Rater

Section | Requirements (Refer to full Indoor airPLUS Construction Specifications for details) Correct | Verified | Verified

N/A

£ Rado.rt—res..istant features installed in Radon Zone 1 homes in accordance with Construction 0 0 M 0
T 21 | Specification 2.1.
= Exception Applied: ﬂ?erimeter pipe loop in lieu of full aggregate (dry climate) O Manufactured home with raised pier foundation
e T ]
Revision 4 Checklist: T o | et sttt | 5 | o ] o [
« Additional fields and checkboxes. e ™ e L R L e = = 1=
« Reminds verifier to confirm specific exceptions. N ) N I
+ Enhances programmatic QA. g el KW B
Radon Example: g | |Ebien™ gy ety e St
* Passive system required in Radon Zone 1. e s T T
4" aggregate under slab . . . R e
« Except in dry climates when a perimeter i R e M I = | @

pipe loop is used.



What About Multifamily Dwellings?

« Multifamily dwellings that meet the ENERGY STAR Certified
Homes, Version 3 National Program Requirements can pursue
Indoor airPLUS.

 Buildings that would only be eligible for the ENERGY STAR Multifamily
High Rise Program are not eligible for Indoor airPLUS at this time.

« Multifamily requirements are the same as single family, with the
additions of:

« Compartmentalization
* Non-smoking policies

/! E FFF —
alrPLUS

Indoor Air Quality (IAQ)




What About Existing Homes?

* Indoor airPLUS qualification is not available for existing
homes except in the case of gut rehabs if all ENERGY
STAR requirements and Indoor airPLUS requirements
are met.

* For most renovation and energy upgrade work, see
EPA’s Healthy Indoor Environment Protocols for Home
Enerqgy Upgrades.

« Renovating multifamily buildings? See Energy Savings
Plus Health: Multifamily Building Upgrades.

More info at: https://www.epa.gov/indoor-air-quality-
ilag/protect-indoor-air-quality-your-home

EPA Indoor |
alrPLUS

Indoor Air Quality (IAQ)
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How to Build and Verify

Indoor airPLUS Homes —
Moisture Management




LEED Credit or Prerequisite?

Credit (points)




1. Moisture Control

* Moisture is a leading cause of health,
comfort and durability concerns in homes.

 19% of U.S. households have at least one
person with asthma.

* There is a 20-50% increased risk of
asthma in damp houses.

 The economic cost of asthma amounts to
more than $56 billion annually.

* Mold grows where there is moisture.

» Molds produce allergens, irritants, and in
some cases, potentially toxic substances.




1.1 Site and Foundation Drainage

v’ Slope hard surfaces and final grade away from the foundation.
v'Install drain tiles at the footings of basement and crawlspace walls.

* Install a drain or sump
pump in basement and

EPA Indloor crawlspace floors.
alrPLUS

Q &
a1y O

Exceptions:

« Slab on grade and sites
with free-draining soils




1.2 Capillary Break Installation

v Install polyethylene sheeting or extruded polystyrene beneath concrete
slabs.

v'Install a capillary break at all crawlspace floors using polyethylene sheeting.

« Under the polyethylene sheeting or extruded polystyrene (XPS)

insulation:
EPA tndooes * Install a 4 in. layer of aggregate; OR
%, o » A uniform layer of sand, overlain with a layer of geotextile drainage
matting.

 Alternate path for gut-rehabs.

Some exceptions (dry climates, slab-on-grade, free draining soil.)



Capillary Break
Installation wo s

Gut Rehabs: &-MIL. (MINIMUM)
Alternate slab treatment:

EPA Indoor airPLUS | MOISTURE CONTROL 1.2
www.epa.gov/indoorairplus

SLAB EDGE
CAULEERD/SEALED
TO WALL

FoAM BOARD

4-IN. COMCRETE
SLABR

VAFPOR RETARDER
LAFFED &-12 -IM.

Poly above slab T o T
Durable floor covering, if . Nt 1, _;5
occupiable. -~ g8 B e =
Radon Zone 1: Must install
an active radon system _

utilizing sub-slab 5 2 i i e g
depressurization & test. OR DRAINAGE MAT

e

BASEMENT SLAB W/ CAPILLARY BREAK - GRAVEL AND GEOTEXTILE MAT (INSET)




Items 1.3 and 1.4
Foundation Walls, Basements, Crawlspaces

* Finish all masonry and concrete walls with damp-proofing.

« Seal crawlspace and basement perimeter walls to prevent outside air
infiltration.

* |Insulate crawlspace and basement perimeter walls according to the
prescriptive values determined by local code at minimum or R-5,
whichever is greater.

» Provide conditioned air at a rate not less than 1 cfm per 50 sq. ft. of
horizontal floor area. This can be achieved by a dedicated supply (2015
IRC section R408.3.2.2) or through crawl-space exhaust (2015 IRC
section R408.3.2.1).

» Exceptions: Flood zones, dry climates, marine climates, etc. (See spec).




1.4 Basement & Crawlspace Insulation &
Conditioned Air

« Dehumidification exception:

* In lieu of perimeter wall insulation and conditioned air, crawlspaces that

utilize a capillary break on the floor and that are well-sealed to prevent

outside air infiltration are permitted to utilize active dehumidification with
sufficient latent capacity to maintain relative humidity (RH) at or below 60
percent. The dehumidifier shall be drained to the outside or to a sump
pump.
» With this exception, ENERGY STAR Certified Homes Water Management
System Builder Requirements Item 1.4.3 staking method for poly sheeting may

not be used in crawlspaces with no slab.



1.5, 1.6, and 1.7 Wall Drainage System

v Install a drainage plane behind exterior wall cladding.
v Install flashing at the bottom of exterior walls.
v Fully flash all window and door openings.

v’ Direct roof water away from house using gutters or an
underground catchment system.

!
|\
-

Not using gutters?
« For homes that meet ENERGY STAR exceptions for gutters

EPA Indoor

alrPLUS and downspouts, provide protection for water splash damage
D by one of the following:
» Extend the foundation walls 16 in. above grade. OR
» Provide a drip line that is 16 in. from the foundation. OR

* Install cladding that can tolerate wetting and a drainage plane that
extends 16 in. above grade.




Wall
Drainage
System

Second course

First course

adapted from Buiding Science Cor

COMNTINUOWUS DRAINAGE PLANE
(HOUSE WRAP WITH DRAINAGE
WRINKLES SHOWMN HERE)

FLASHIMNG COLLECTS LIGUID

FROM DRAIMNASE PLAMNE;

DIRECTS IT AWAY FROM
FOUMNDATION

MATERIAL

Courtesy DOE Building America Solution Center

SIBING WITH DPRAINAGE PLANE AND FLASHING




1.8, 1.9, and 1.10 Water Managed Roof

v Fully flash all roof-to-wall intersections and all roof penetrations.
v'Install a bituminous membrane at valleys and roof decking penetrations.
v Install ice flashing over the sheathing at eaves.

[
| SHEATHING OF
‘ UPPER WALL

Note: Some exceptions
per climate zone. \

ROOFING FELT



1.11 Moisture-Protective Systems

v Install moisture-resistant backing material behind tub and shower
enclosures.

v'Install a corrosion-resistant drain pan.

* Insulate water supply pipes in exterior walls with pipe wrap.

« EXxceptions:

By * home is located in climate zones 1-3 in dry climates, as defined by
2015 IECC, OR

* insulation in wall cavity qualifies as an air barrier and pipes are to
the inside half of cavity

o &
a1y O




1.12 Class 1 Vapor Retarders
1.13 Materials with Water Damage/Mold

v Do not install Class 1 vapor retarders on the
interior side of below-grade exterior walls or in
any exterior walls in Warm-Humid climates.

v Do not install building materials that have visible
signs of water damage or mold.

et MRt A E A EFARE

v Do not enclose framing members and insulation
products having high moisture content.

v For wet-applied insulation, follow the
SITPLUS manufacturer’s drying recommendations. Lumber
O v with water and/or mold damage may be used
only if visible mold has been physically removed.

* Note: Lumber with “sap stain fungi” may be used
as long as the lumber is structurally intact.



1.14 Moisture-Resistant Materials

IEPA Indoor
alrPLUS

* Install only water-resistant hard-surface flooring in kitchens,
bathrooms, entryways, laundry areas and utility rooms.

Q &
401y WO\




| Water Management System Builder Requirements’
ENERGY STAR Certified Homes, Version 3/ 3.1 (Rev. 08)

Builder Responsibilities:

e |tis the exclusive responsibility of builders to ensure that each certified home is constructed to meet these requirements.

While builders are not required to maintain documentation demonstrating compliance for each individual certified home,
builders are required to develop a process to ensure compliance for each certified home (e.g., incorporate these requirements
into the Scope of Work for relevant sub-contractors, require the site supervisor to inspect each home for these requirements,
and / or sub-contract the verification of these requirements to a Rater).

In the event that the EPA determines that a certified home was constructed without meeting these requirements, the home
may be decertified.

1. Water-Managed Site and Foundation

1.1 Patio slabs, porch slabs, walks, and driveways sloped = 0.25 in. per ft. away from home to edge of surface or 10 ft., whichever is less. 2
1.2 Back-fill has been tamped and final grade sloped = 0.5 in. per ft. away from home for = 10 ft. See Footnote for alternatives. 2

1.3 Capillary break beneath all slabs (e.g., slab on grade, basement slab) except crawlspace slabs using either: = 6 mil polyethylene sheeting,
lapped 6-12 in., or 2 1 in. extriuded polystyrene insulation with taped joints. >4 °

1.4 Capillary break at all crawlspace floors using = 6 mil polyethylene sheeting, lapped 6-12 in., & installed using one of the following: * 4 ®
1.4.1 Placed beneath a concrete slab; OR,

1.4.2 Lapped up each wall or pier and fastened with furring strips or equivalent; OR,
1.4.3 Secured in the ground at the perimeter using stakes.
1.5 Exterior surface of below-grade walls of basements & unvented crawlspaces finished as follows:

a) For poured concrete, masonry, & insulated concrete forms, finish with damp-proofing coating. ©
b) For wood framed walls, finish with polyethylene and adhesive or other equivalent waterproofing.




Materials and Resources

Preliminary Y 0 Maybe 0 Verified 0

(Select one) All wood in the building is nontropical, reused or reclaimed, or certified by the Forest Stewardship Council, or USGBC-appraved equivalent.

MR Prerequisite Durability Management

Required Required Verified IIl

(Select one) ENERGY STAR for Homes, version 3, water management system checklist is collected from builder.

Confirm all of the following have been implemented on the project:

(Select one) Nonpaper-faced backer board, or a product or coating over wallboard that meets standard ASTM D 3273 standard, was installed on the area above
bathtub, spa or shower, and in areas behind fiberglass enclosures where wallboard is installed.

(Select one) Water-resistant flooring was installed in the kitchen, bathroom(s), laundry room, spa area(s). Mo carpet was installed in these areas.
(Select one) Water-resistant flooring was installed in entryways within 3 feet of exterior door(s).

(Select one) A drain and drain pan, drain pan and automatic water shut-off or flow restrictors, or floor drain with floor sloped to drain was installed for all tank water
heaters in or over living space.

(Select one) A drain and drain pan, drain pan and automatic water shut-off or flow restrictors, or floor drain with floor sloped to drain was installed for clothes washer in
or over living space.

(Select one) Conventional clothes dryers exhaust directly to outdoors.

MR Credit Durability Management Verification
1 point Preliminary Y |I| M |I| Verified | 0 |v

(Select one) Each measure inthe ENERGY STAR for Homes, version 3, water management system builder checklist was verified by the verification team.



Materials and Resources

Preliminary Y 0 Maybe 0 Verified 0

(Select one) All wood in the building is nontropical, reused or reclaimed, or certified by the Forest Stewardship Council, or USGBC-appraved equivalent.

MR Prerequisite Durability Management

Required Required Verified IIl

(Select one) ENERGY STAR for Homes, version 3, water management system checklist is collected from builder.

Prerequisite | Durability Management e Added in stainless steel hoses as a compliance option for
clothes washer moisture control.
Credit Durability Management e Added two new options: overhangs; plumbing condensation
Verification control.
e Credit is now worth 3 points. V4 . 1 H O M ES

(Select one) A drain and drain pan, drain pan and automatic water shut-off or flow restrictors, or floor drain with floor sloped to drain was installed for all tank water
heaters in or over living space.

(Select one) A drain and drain pan, drain pan and automatic water shut-off or flow restrictors, or floor drain with floor sloped to drain was installed for clothes washer in
or over living space.

(Select one) Conventional clothes dryers exhaust directly to outdoors.

MR Credit Durability Management Verification
1 point Preliminary Y |I| M |I| Verified | 0 |v

(Select one) Each measure inthe ENERGY STAR for Homes, version 3, water management system builder checklist was verified by the verification team.
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2. Radon

Radon is a cancer-causing radioactive gas
created by the natural breakdown of
uranium in soil.

Radon can be found all over the US.
1 in 15 homes have radon above 4 pCi/L.

You are most likely to get your greatest
exposure to radon at home.

Radon is the second leading cause of lung
cancer after smoking.

30,000

deaths
per year

10,000

21,000

17,400
8,000

3,900

2,800

RADON®  Drunk Falls in
Driving  the Home

Drowinings  Home
Fires




2.1 Radon Control

v" Air seal all sump covers.

w4
AEREINAE WD FEREE

» Construct homes built in EPA Radon Zone 1 with radon-
resistant features (passive system at minimum).
cPa e  Advisories:

« Active systems recommended in Zone 1.

» Passive systems recommended in Zones 2-3.
» Educate homeowners.

» Consider radon testing post-completion.

For more on radon-resistant construction, see: https://www.epa.gov/radon/radon-
resistant-construction-basics-and-techniques

Q &
U4y WO




2.1 Radon Control

EPA Map of Radon Zones

Note: These maps indicate average risk by county. However, high levels of radon can be found in any home.
See: www.epa.gov/radon/zonemap.html or for an interactive map, see: http://www.wxplushealth.org/geoexplorer.




EPA Indoor airPLUS | RADON CONTROL 2.1
www.2pa.gov/indoorairplus

2.1 Radon Control

Elements of a Passive System:

* Foundation gas collection system
* Pipe to convey gas through roof
 Provision to add fan if needed

TEE PIPE FITTING,
PLACED WITHIN GRAVEL

FOR FAM IF NEERED

LABEL, IDENTIFYING
RADON VENT PIPE |

4-IM. OF CLEAN
AGGREGATE (COURSE
SRAVEL, MO FINES)

&-MIL (MINIMIM)
VAPOR RETARDER

FAN, TO UPGRADE
‘PASSIVE" SYSTEM

TO "ACTIVE® SYSTEM

POLYURETHANE

T CAULK, SEALING

FLOOR/WALL JOINT
50




2.1 Radon Control Rodgn Gy

Radon Fundamentals:
1. Soil gas collection plenum

(well-sealed)

2. Vent pipe

3. Fan or receptacle for future
fan installation

Where is the thermal boundary

of the home? Pasement

Note: Fan and positively
pressurized pipe must be in
unconditioned space. e~




2.1 Radon Control —

Enclosed Attics ——
: T ical Outdoor
Where is the thermal boundary — || e
of the home? d Al [ rgenen Spetes
.\H a
Homes with no accessible attic location for a _ A E;;”" _j
fan must utilize another exterior location or a = ' T T
garage that is not below conditioned space. A
TE-.mnmt
A space surrounding the radon pipe, having a ]
vertical height of not less than 48 inches and a . of
diameter of not less than 21 inches, shall be

provided in the attic area where the radon fan

can be installed, if required.
INDOOR OUTDOOR



Possible Fan Locations

FIGURE 302.1
FOUNDATION TYPES
Attic “ & Fan, if installed \
Assuming no conditioned il
space above garage Living Area

f
Garag Living Area Riser Pipe (typ.)— Living Area or
; location may vary f Garage Under

i : l ——% —=
/’ EEEEEEEEEEETEE Cla '\'Tl QJ ACe
— Soil Gas = —"/rj uf Basement Slab on Grade
] []  Retarder Perforated =
Plpe == = Grgye] 1=n=" = ||

*Image from ANSI/AARST CCAH-2013

K




Indoor airPLUS -

Redon Gas 3
Radon & Gut Rehabs [l e
T T:.]:I-l;;ll ';.i"_‘u.:d-::-nr
Can | earn the Indoor airPLUS label i
with a gut-rehab in RZ1 if there’s an M P
existing slab? 7
Yes, but . .. =
1. An active system must be installed asomers
2. Test out required upon final ] -
inspection (below 4 pCi/L) , o
INDOOR OUTDOOR



Radon Control — Large Foundations & Multifamily

For foundations larger than 2500 sf, see
ANSI/AARST CC-1000 for sizing of soil
gas plenums and pipe.

Table 4.3*
43.1 Basic Configuration
Nominal inside pipe Maximum nominal size of Soil Gas
diameter Collection Plenum(s) per duct size
3inch [7.6 cm] 2,500 square feet (232 mlj
4 inch [10.2 cm] 4,500 square feet (418 m?)
6 inch (15.2 cm) 10,000 square feet (929 r‘nz]

Figure 4.3 ﬁj—;ﬁ?l e '

DS

*Ima

ge from ANSI/AARST CC-1000




3. Pest Barriers




v’ Seal all penetrations and joints between the foundation and exterior wall
assemblies.

v' Air seal all sump covers.

 No additional Indoor airPLUS
Requirements.

» Advisories:

* When sealing large gaps use copper or
stainless steel wool.

« Additional precautions should be taken
in areas classifies as “Moderate to
Heavy” termite infestation.




3.1 Minimize Pathways for Pest Entry

* Provide corrosion-proof rodent/bird screens for
all opening that cannot be sealed or caulked.

Note: Does not apply to dryer vents

EPA Indoor
alrPLUS

Q \ 2
AL e v




4. HVAC Systems

 Indoor relative humidity greater than
60% can encourage mold growth and
attract organisms such as dust mites
or other pests.

« HVAC components in wall cavities and
garages can expose occupants to
mold, carbon monoxide, hydrocarbons,
nitrogen oxides, radon, pesticides and
other contaminants.

* Ordinary residential panel filters collect
less than 20 percent of the particles
between 3 and 10 microns. AMERV 8
filter collects more than 70% of the
particles in this range.




4.1 HVAC Sizing and Design

» Heating and cooling equipment generally have just two modes —
on & off.

* Right sizing is key in controlling RH with HVAC systems.
 The HVAC system must operate to remove moisture.

®,




4.1 HVAC Sizing and Design

v Properly size all heating and cooling equipment
using ACCA Manual J, ASHRAE Handbooks, or
equivalent software.

"""""

et W2 L
: %5

* “Warm-Humid” climates: equipment shall be
installed with sufficient latent capacity to
maintain indoor relative humidity (RH) at or
below 60 percent.




Marine (C)

Dry (B)

\
Eureka | '

Tracy ——L&Y

San Francisco =) e‘
-]

=]

[+]

o

Item 4.1:
HVAC Sizing
and Design

Homes in “Warm-Humid” climates use additional controls or
dehumidification systems to maintain RH < 60%

Moist (A)

Brattlabora
Cincinnatti
Columbus
Cleveland g

Rochester Concord
Eeite > Boston

Providence
Hartford
New York

- Philadelphia
Wilmington
Washington, D.C.
Durham

Raleigh
Warm-Humid Below
Red Line

Wilmington

L&)
Charleston

P Jacksonville

2

- Orlando

\ Miami 1




/

Demreaze 1 bar width Opt ] /
indicates decrease inn ]

MOiSt_ure& o effect 0 10 20 30 40 L 60 0 80 90 100
Relative Humidity | s.ce

Vituses

Indoor airPLUS:

Design to maintain
RH< 60% in warm Mites
humid climates.

Fung

Regpiratory

Infections
Alergic Rhirubi s
atud A stlin a

Chetrd cal
Itteractions

Clzome
Froduchon

0 1 20 30 40 50 &0 M BO O 90 100
Percert Relative Hurd dity

aource: Theodor D Stetling and Associates, Lid, Vancouwer, B.C.

63



v'Design all duct systems according to ACCA Manual
D, ASHRAE Handbooks, or equivalent software.

v Ensure that all duct systems are airtight and
properly balanced.

* Do not use building cavities as part
of the forced air supply or return
systems.

« Cover duct openings throughout
construction or vacuum out ducts
prior to installing registers.

Even bad filters will keep soda cans from the air handler!




4.3 Location of Air Handler and Ducts

Do not locate air-handling equipment or ductwork in garages.

« We put everything in the garage that we don’t want in the house!

* If the pressure in the house is lower than the pressure in the
garage, whatever is in the garage air will flow into the home’s air.




4.3 Location of Air Handler and Ducts

| ral
Y INSULATION

SEALED CHASE:
RIGID FOAM BOARD,
THIN-WALL
SHEATHING, OR

DEW.»‘ALL (AL WITH
SEALED JOINTS AMND
CORMERS)

EPA Indoor
alrPLUS

o 3
041_1/:;50 ot

BONUS ROOM” OVER GARAGE

RETURM AR FROM ROOM

CAULE O ADHESIVE

—— DRYWALL
CORMER TAPEDR
AMND FIMNISHEDR

Note: Ducts may be located in building
cavities adjacent to the garage if they are

. . . . ALL JOINTS M
separated with a continuous air barrier. BUCT SEALED

But—any bad joints of ducts in unconditioned space could impact IAQ of the entire house.

(More on garages in Iltem 5.4)

STORED FUELS,
SEALER PRYWALL PAINTS / STAINS, SOL ~

FPESTICIDES




v Provide mechanical whole-dwelling ventilation meeting ASHRAE 62.2-2010.
v’ Test airflows to ensure they meet ASHRAE 62.2.-2010.

 Advisory: Outdoor air ducts connected to the return side of
an air handler should be used as supply ventilation only if
the manufacturer’s requirements for return air temperature
are met.

* Note:

» Added to the return side of the air handler, puts the house
under positive pressure.




Ducted fresh air supply

Exhaust ventilation Timer control s




4.6 Local Exhaust for Known Pollutant Sources

v Provide local mechanical exhaust ventilation to the outdoors in bathrooms
and kitchens.

* Vent conventional clothes dryers
to the outdoors.

 Electric condensing dryers must
be plumbed to a drain.




4.7 Filtration

v Equip all filter access panels with gasket material or
comparable sealing mechanism to prevent bypass air. [ SRR

* Install only HVAC filters that are
rated MERV 8 or higher.

* Do not install any air-cleaning equipment |
designed to produce ozone.

» Use a filter in the air handling unit during
construction and a clean filter upon final
iInspection.




HVAC Filters

* |AP requires a minimum MERV 8
filter, but recommends MERV 13 to
reduce exposure to PM, ..

* Filters are available in various widths
(e.g' 11;’ 21;’ 4”).

* At higher MERV ratings, thinner
filters typically have a higher
resistance to airflow.

* Filters with greater surface area can
capture more particulates with less
resistance, but wider filter slots may
be required.




MERYV Ratings
m

<20% Disposable panel filters, fiberglass & foam Pollen, Spanish moss, dust mists,
media, hogshair sanding

<20% 5 Pleated panel filters Pudding mix, snuff, powdered milk

20-30% 6 Cube filters, self-supported filters Dusting aids, cement dust

25-30% 6-—7 Pleated filters Hair spray, fabric protector

3.0-10

40 - 50% 8 Pleated filters, extended surface Mold spores

50 - 60% 9-10 Extended pocket filters Welding fumes, nebulizer drops, coal
dust, auto emissions

60— 70% 10-11 Pleated panel filters, extended surface Lead dust, milled flour

80 -90% 12-14 1.0-3.0 Extended surface pocket filters Legionella, smoke, copier toner, face
powder

90 - 95% 14 -15 0.3-1.0 Extended surface pocket filters Sneeze, cooking oil

Note: when selecting a filter, try to find a filter that creates the least amount of resistance.



How big is a micron?

* PM 2.5 particles can travel
deeply into the respiratory
tract, reaching the lungs.

e Some ways to reduce exposure
are to limit indoor and outdoor
activities that produce fine
particles (for example, burning
candles indoors or open
burning outdoors).

€ PM2s

Combustion particles, organic
HUMAN HAIR compounds, metals, etc.

50-70um <2.5Um (microns)in diameter
(microns) in diameter

© PMqg
Dust, pollen, mold, etc.
10um (microns) in diameter

90 UM (microns) in diameter
FINE BEACH SAND




5. Combustion Pollutants

« Carbon monoxide (CO), an odorless, colorless
gas that can cause sudden iliness and death, is
produced any time a fossil fuel is burned.

 Accidental CO poisoning kills over 400
Americans annually. (CDC)

* Nitrogen dioxide (NO,) can come from
appliances that burn gas, kerosene and wood.
Elevated short-term NO, exposure is connected
with increased visits to emergency departments
and hospital admissions for asthma and
respiratory issues.

» Respirable particles can be directly emitted into
indoor air from woodstoves & fireplaces.

Indoor Air Quality (IAQ)




5.1 Combustion Equipment

v"Mechanically draft or direct vent all gas- and oil-fired furnaces, boilers and
water heaters.

v Fireplaces that are not mechanically drafted must meet exhaust flow or
pressure differential.

* Do not install any unvented combustion space-heating
decorative appliances within conditioned space.

« Ensure that all fireplaces and other fuel-burning
appliances are vented to the outdoors and supplied
with ventilation air.

* Meet emissions standards and restrictions for all fuel-
burning appliances located in conditioned spaces.




5.1 Combustion Equipment — Emission
Standards

 For fuel-burning and space-heating appliances in

conditioned spaces . ..

* Traditional masonry fireplaces designed for open fires are
not permitted, with the exception of "masonry heaters"

» Factory-built wood-burning fireplaces shall meet the
certification requirements of UL 127 and shall have tight-
fitting, gasketed glass doors and a dedicated outside air

supply.




5.1 Combustion Equipment — Emission
Standards

a  For fuel-burning and space-heating appliances in
EPA Indoor
alrPLUS

conditioned spaces . ..

 Wood stove and fireplace inserts ...shall meet the
B0 04 emission requirements of the EPA’'s New Source
Performance Standards for new residential wood heaters.

 Pellet stoves shall meet the requirements of ASTM E1509
AND they shall meet the emission requirements of the
EPA's New Source Performance Standards for new
residential wood heaters.




5.1 Combustion Equipment — Emission
Standards

 For fuel-burning and space-heating appliances in
conditioned spaces . ..

« Natural gas and propane fireplaces shall have a
permanently affixed glass front or gasketed door and be
power vented or direct vented in accordance with ANSI
Z20.88/CSA2.33.

» Decorative gas logs as defined in ANSI Z21.84/CSA 2.33
are not permitted.




Combustion Equipment

- Cavnfaf ap ohimpty wrh Ay 0, VI paaulling diseen it
DATE OF MAMUFECTURE

afalsfslalalalalsialafalalala

Wit UL O3 BT REMADYT Thicl LABIL

Direct vent furnace Power vented water heater

Note: Naturally drafted equipment is allowed in Climate Zones 1-3 with a combustion safety test. Wood stoves
and fireplace inserts shall meet UL 1482 and EPA’'s New Source Performance Standards.




5.2 Carbon Monoxide Alarms

 All homes with combustion appliance(s) or an
. attached garage shall have a carbon monoxide (CO)
alrPLUS

alarm installed in a central location in the immediate
vicinity of each separate sleeping zone.

0 <
041--’FIED \4\0\"\



5.3 Multi-family ETS Protections

* Reduce exposure to environmental tobacco smoke
(ETS) in multi-family buildings by:
* Prohibiting smoking in indoor common areas.
» Locating designated outdoor smoking areas.

* Minimizing uncontrolled pathways for ETS transfer between
individual dwelling units by sealing walls, ceilings, and floors
of dwelling units.

Advisory for Compartmentalization:

 The maximum air leakage rate should not exceed N_U

0.3 CFM per square foot of the dwelling unit’s
enclosure area during the blower door test. SMOKING




5.4 Attached Garages -

AUTOMATIC CLOSING |
MECHAMNISM FOR DOOR i 1

Isolated from conditioned spaces: HeTSRRY 7 e
- . il e & ;
« Common walls and ceilings are air- T | % -
sealed. DOOR STOP, PROVIDING

SEALED DODOR ERGES

* No HVAC equipment or ducts in
garage.

* Weather stripping and an automatic
door closer is installed on connecting
doors between living space and garage.

Appropriate ventilation strategy

RN 7
HE

4

|

|

1

or pressure testing ensures oF BRYWALL,
separation from living space. Wit oAU oRastieee. T AT

* Pressurize the home, depressurize the

garage or su bstantia“y air'SeaI AIR-SEALED WALL (aND CEILING WHEN LIVING SPACE DVER GARAGE)

SEPARATING GARAGE POLLUTANTS FROM LIVING SPACES
(SEE ALSO 4.3)




5.4 Attached Garages

v'Isolate attached garages from conditioned spaces:
v" Air-seal common walls and ceilings.

v Use weather stripping on all doors between living spaces and attached
garages.

* Install an automatic door closer on all connecting doors
between living spaces and attached garages.

* In homes with exhaust-only whole-house ventilation
either:
» Equip the attached garage with an exhaust fan with a

minimum installed capacity of 70 cfm that is vented directly
outdoors; OR

» Conduct a pressure test to verify the effectiveness of the
garage-to-house air barrier.




6. Low Emission Materials

Potential Issues:

* Indoor levels of many chemical pollutants
can be 2-5 times higher than outdoor
levels.

 Volatile Organic Compounds (VOCs)
include a variety of chemicals, some of
which may have short- and long-term
adverse health effects, including eye, nose
and throat irritation, headaches, loss of
coordination, nausea, damage to liver,
kidney, and central nervous system.




How to Find Indoor airPLUS Compliant Low
Emission Products AN e

Lo g How to Find Indoor airpLy

g,,,,m/-s/ Low-Emission Products

« Guidance on identifying compliant low-
emission products and 3rd party labels.

* https://www.epa.gov/indoorairplus/indoor-
airplus-compliant-low-emission-products

« RESNET 2016 in-depth presentation:
Plain Speak on How to Find the Right e |
Products e




What are the Requirements?

6.1 — Composite Wood
Structural panels, cabinetry,
shelving, trim, doors, stair treads,
flooring, etc.

6.4 — Adhesives and
Recommended but

Indoor airPLUS —
Section 6
Low-emission
Materials

6.3 — Carpet and Carpet Adhesives
CRI Green Label

6.2 — Interior Paints and Finishes
Site-applied coatings only, but not

simply “low-VOC”.

Flooring




6.1 Composite Wood

composite wood materials installed in the home
iIncluding, but not limited to: structural panels,
cabinetry, shelving, trim, doors, stair treads,
flooring, etc.

» Specific standards or certifications apply to these
product types:
 Structural Plywood (PS-1 or PS-2)
« Hardwood Plywood
 Particleboard & MDF
« Cabinetry

a » Use certified low-formaldehyde products for all
aIrPLUS




6.1 Composite Wood — Hardwood Plywood

Use only products certified
i compliant with:

allfPLus & . Formaldehyde emissions requirements
of ANSI/HPVA HP-1-2016; OR

» California Air Resources Board (CARB)
Airborne Toxics Control Measure
(ATCM) Phase |l to Reduce
Formaldehyde Emissions from
Composite Wood Products; OR

 EPA Toxic Substances Control Act
(TSCA) Title VI certified.

o 3
041_1/:;50 ot




6.1 Composite Wood — Particleboard and MDF

Use products certified compliant
A__, with:
airpiis M « CARB Phase II; OR

- EPA (TSCA) Title VI; OR

* ANSI A208.1 (particleboard) and
ANSI A208.2 (MDF); OR

« ECC Sustainability Standard by the
Composite Panel Association; OR

« GREENGUARD or GREENGUARD
GOLD; OR

0 <
041--’FIED \4\0\"\




6.1 Composite Wood — Cabinetry

IEPA Indoor
alrPLUS

o 3
041_1/:;50 ot

Also compliant:
NAF — No added
formaldehyde
ULEF -
Emissions are
consistently
below Phase 2

Use products certified compliant
with:

« CARB Phase II; OR
« EPA (TSCA) Title VI; OR

« ECC Sustalnablllty Standard by the
Composite Panel Association; OR

« GREENGUARD or GREENGUARD
GOLD; OR

« (KCMA) Environmental Stewardship
Certification Program (ESP 05-12)

ST 71—




6.2 Interior Paints and Finishes

site-applied paints and coatings shall use low-VOC
or no-VOC products certified by one of the following
third-party standards or certifications:

« GREENGUARD or GREENGUARD Gold

» SCS Indoor Advantage Gold

A third-party low-emitting product based on CA Section
01350 (CDPH Standard Method V1.1-2017)

 Green Seal Standard GS-11

 Green Wise and Green Wise Gold

« MPI Green Performance Standards X-Green, GPS-1, or
GPS-2.

A * At least 90% of the interior surface area covered by
3 IrPLUS

o 3
041_1/:;50 ot




6.2 Interior Paints and Finishes

6.2 Interior Paints aid

At least 90 percent of the interior su area covered bY site-appiigd pER= =
_yOC products certified by ON€ of the following third-party ctandards of

chuinmcnt:
shall use Jow-VOC or no

Meﬁaﬂeastoﬂeoﬂhe

standards below
E—
| GrEENGUARD OF ll Look fof GREENGUARD fabels en products, h
i ~ i . - v " e Gfee"
\‘ GREENGUARD GOLD | packaging. or spec sheets: s Seal label on
i certification for paints and | . \ ets: on products, sackae;
| coatings | search for GReEEnGUARD 2nd GREENGUARD s\ S » Packaging,
| Gold certified paint and coating products at: el | tandard GS -11 é SE 4
b roductgul - ulenyiron 9 -swff - \ products: # ‘
. o I B\ ore :
B il = gree
searchResults:3s x7Catepo! \0=15&5ub Lo '¢,J nseal.org/Fi &
L/W" aspx?vi FindGree A
l Categoryl0=28 2vid=ViewProd nSealProducts ~ @
- uctD .
L etail&cid=08<;
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Laging. O spec sheets. ise la
\kaging, or bels on Cr R“Q
| » OF spec sheets,

systems {scs) standard EC- | products, packas

10.2-2007 or Indoor
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& scientific certification Systems certified

OR fin

-top-coat

e CHPS database.

Look for jow-emitting products found in th
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n pro
!CSheets: P dum)

duct database under the category
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6.3. Carpets and Carpet Adhesives

» Use carpets and carpet adhesives
(. labeled with the Carpet and Rug Institute
aITPLUS (CRI) Green Label Plus testing program

criteria. @
CRI

» Use carpet cushion products certified to GREEN LABEL
B meet the CRI Green Label Plus testing +PLUS

Ini Dcr Qua

program criteria. & e

arpet-rug.org




6.3 Carpet and Carpet Cushion

ity ce protective finish for superior
len®y and easier stain removal

fér ;
bol / 50% olefin) @ *

ine tufted




6.4 Adhesives and Sealants

EPA recommends that at least 90 percent of site-applied
interior adhesives and sealants be low-VOC or no-VOC
products certified by one of the following thlrd party

standards or certifications:

a  Advisory: While not currently required by Indoor airPLUS,
aIrPLUS

Q &
AL 1 vy

 Green Seal GS-36; OR

« GREENGUARD or
GREENGUARD Gold; OR

A third-party product based
on CA Section 01350
(CDPH Standard Method
V1.2-2017).




6.5 Hard Surface Flooring

EPA recommends that at least 90 percent of the interior hard
surface flooring materials, adhesives, and underlayments be
low-VOC or no-VOC emitting as certified by one of the
following third-party standards or certifications:

* FloorScore ®; OR

- GREENGUARD or GREENGUARD Gold; OR

« SCS Indoor Advantage Gold; OR

A third party low-emitting product list based on CA Section 01350
(CDPH Standard Method v1.1-2017); OR

* CRI Green Label Plus (adhesives)

A Advisory: While not currently required by Indoor airPLUS,
aIrPLUS

o 3
041_1/:;50 ot




7. Home Commissioning

1. Ventilate (builder)
2. Inspect (verifier)
3. Educate (both!)




7.1 HVAC and Duct Verification

v'Verify that HVAC systems and ductwork are installed according to their
design.

* Inspect ductwork to verify it is dry and substantially
free of dust or debris. If duct openings were not
covered during construction, thoroughly vacuum
out each opening.

* Inspect air-handling equipment and verify that the
filter is new, clean and meets specified MERV
rating.




7.2 Ventilation after Material Installation

and duration practical, meeting ventilation
requirements for air flow and humidity control (see
ltem 4.5):

» During and shortly after installing products that are known
sources of contaminants, AND

» During the period between finishing and occupancy.

A * \Ventilate the home with outside air at the highest rate
aIrPLUS

o 3
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7.3 Buyer Information Kit

buyers with information and documentation of the home’s IAQ
protections, including:

* An Indoor airPLUS label and certificate.

» Operations and maintenance instruction manuals for all installed
equipment and systems addressed by Indoor airPLUS and ENERGY
STAR requirements, including HVAC systems and accessories,
dehumidifiers, combustion appliances and any radon system.

A  Provide resident(s), property manager, and/or building owner(s)
aIrPLUS

Q 3
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Sign and Date

The Rater who conducted the verification, or a responsible party
from the Rater’'s company, must sign the completed Verification
Checklist. The builder must sign the checklist if any items in the
“Builder Verified” column are checked, and by so doing accepts
full responsibility for verifying that those items meet Indoor
airPLUS requirements.

Rater Company: Builder Company:

Rater Employee: Builder Employee:

Rater Signature: Date: Builder Signature: Date:




You Are Now Ready to Build and Label
Indoor airPLUS Homes!

Indoor airPLUS Version 1 (Rev. 04)

- It wocd et artfid Ko amion o 1o o Jolo
Verification Checklist e i o
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Checklist verified and signed
by both the builder and Rater

Place the Indoor airPLUS label
adjacent to the ENERGY STAR label




PART 4
o Tools / Resources & Conclusion




Technical Assistance

Building Components r
» Specifications

* \Webinars Guides A-Z
* Online Resources and — o ®
Tools ... Packages
Vs’

* Integration with DOE
Building America
Solution Center

Sales Tool

Existing Homes
|n
H I|E =

=
1= .

https://basc.pnnl.gov/ 104

Code Briefs




Indoor airPLUS Videos, Podcasts,
Webinars and Interviews

Videos Webinars Interviews
M | t . d . t I . Rater Perspective - Benefits of Earning the
u I l I I e I a OO S - Indoor airPLUS Label with Ross Britton, US-
Ross Britton
]

Resources and Tools

L R L 2 R P e L P

» YouTube Videos N\ _ |
» Webinar recordings
* Podcasts

* Facebook

* Twitter

Nick Hurst

752 o)

oad audio

vnload transcript (7.47 KB)

11 MB)

ript of Podcast with Ross Britton
2 K, About PDF)

Healthier Homes with Indoor airPLUS

g U5, Environemental Protecton Agency £
CE= - 2,093 views
4 rden vor B g »

www.epa.gov/indoorairplus/indoor-airplus-videos-podcasts-webinars-and-interviews 105




Resources and Tools

 Partner logos
» Co-brandable brochures
 Partner locator

* Website widgets

. 0 . Discover
100% Commitment GRS

Committed to Building
100% Indoor airPLUS

ASK ABOUT
Indoor airPLUS
QUALIFIED HOMES

Homes

SEPA
Breathe Easy @

In Your NEW

Indoor airPLUS Home

Designed and bullt for {mproved indoor aif
quality and energy etficiency. N

106




Indoor airPLUS Leader Awards

The Indoor airPLUS Leader Awards were created to
recognize and reward Indoor airPLUS Program partners
who construct and verify Indoor airPLUS homes designed
and built for improved indoor air quality.

This annual award reCOﬂnizes market leading organizations
who promote safer, healthier and more comfortable indoor
environments by participating with Indoor airPLUS and
offering enhanced indoor air quality protections for their new
homebuyers.

112017 Indoor airPLUS Leader Award Winner

www.epa.gov/indoorairplus/leader _awards.html




Indoor airPLUS

A new opportunity for leading
builders to create better
environments inside and out.

Learn more at:
www.epa.gov/indoorairplus

OR contact the Indoor airPLUS Team at:
indoor_airPLUS@epa.gov



LEED CHECKLIST REVIEW




Further Courses

Vs

| ) e
Introduction to Energy Star For Z E R O

ENERGY STAR

Introduction to Energy Star V3 for Homes - HVAC Credentialing ENERGY READY HOME
Homes and what's new .S DEPARTMENT OF ENERGY
Zero Made Easy Series
8. 8.8 & ¢

https://www.usgbc.org/organizations/greenhome-institute?view=courses



Indoor airPLUS

A new opportunity for leading
builders to create better
environments inside and out.

Learn more at:
www.epa.gov/indoorairplus

OR contact the Indoor airPLUS Team at:
indoor_airPLUS@epa.gov





