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Can we address “whole house
performance” without addressing
Indoor Air Quality?

Indoor Air Quality (1AQ)




Many sources of IAQ issues in homes

CO, NOx,
Particulates, Mold
VOCs, Formaldehyde

2@ Indoor Air Quality (1AQ)




Health risks from poor IAQ

~21,000 lung cancer deaths from radon gas each year
More than 25 million people, including 7.1 million children,
have asthma

— 20-50% increased risk of asthma in damp houses

400 accidental deaths from CO poisoning each year (average)

Small particles (PM2.5) associated with asthma and
premature death in people with heart or lung disease
— Evidence emerging that indoor particle levels can often exceed
outdoor air standards
Formaldehyde and VOCs can cause a range of health effects
including eye, nose and throat irritation, respiratory problems
and potential long term risks

Indoor Air Quality (1AQ)




Reducing Health Risks

1. Source Control

(eliminate or manage)

9

2. Ventilation

(dilution)

9

3. Filtration

Indoor Air Quality (1AQ)




ENERGY STAR + Indoor airPLUS

ENERGY STAR

Envelope

Materials

HVAC

HVAC +

Moisture

Moisture +

co

CO +

Comprehensive
Indoor Air Quality
Protection

Note: 3rd-party verification
for Indoor airPLUS can
generally be done with the
same 2 inspections during
ENERGY STAR verification

Indoor Air Quality (1AQ)




Grow Your Market by Offering
Healthier Homes
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Revision 2

s  Released November 2013
version 1 Rev.02) | ¢ Revised requirements for
T R T attached garages (garage
fan no longer required for
most homes)
5 5’% % - New exception from
LAl = aggregate or sand
requirement for slab-on-
grade foundations (non-

Radon Zone 1 homes only)

Indoor Air Quality (I1AQ)
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How to use the Construction Specifications

T
)
) -
] . .
| SEPA Indoor airPLUS Version 1 (Rev. 02) A 1. Moisture Control
E = Verification Checklist ~= 1.1 Site and Foundation Drainage
T o = 2 NOTE: Completion of the ENERGY STAR checklists now satisfies
' = e foliowing Indoor airl reguirsments:
: TR A the foliowing Indoor airPLUS requi t
Correct | Werifed | Wered
E auxz%fmgi.ﬂ__*:_&W. enenoy « Slope patio sfabs, walks and driveway: tamp back-fill to prevent
N e R = = settling; AND siope the final grade away from the foundation
- gi S P S —— a a (WMS 1.1 and 1.2).
! atwiaton C 182 Corgetec - -
' § snnicaraaionid sssmod v dizan 9 = « Swales or drains designed to carry water away from the
" labon Rater il conpiete

' R TSI M iy - : - = = foundation are permitted to be provided as an alternative to
1 1 ?'r'."-'.’.‘&'}f..""."‘nﬂﬁ.".i‘!.";".."‘ crawinooces (Eazepton. free drmirang sodl in o o o o i )
! the slope requirements for any home, and shall be provided for
) 12 | of aggregate or saned (4 m.) win :‘"m matling swtarwd beow Aa0s ([aception: ses - o o o L
: i SDOES S MO Sohiiuen et 1 SR oses Muov L a home where setbacks limit space to less than 10 ft. (WMS
1 14| Basomentucamtiosces msuatec, Maled 307 (ondmoned (L eptons we spec =] a o o 1. Iand 12}_
: i 17 | Potection bom water spémh tarvage 1! 50 gutiers (Laceotines see sper| o 4] -]
: LRY | Preantace Rocring in Mazhern. Sate entry. Wy and Uity e, AND piong i estar | 8 » [nstall protected drain tife at the footings of basement and
' Wil rauisted with [ape weap . . - .
: crawlspace walls. Surround each drain tile pipe with washed or
y § [[23 | oot s vt st s £ 1 0 rit | (et el | clean gravel wrapped with fabric cloth, or install an approved
i Comamen. 7ol raderdtard scrwems iratalied ol a1 qenrgs that carmt te bally sesled Composite Foundation Drainage System (CFDS5) (WMS 1.8).
: i AR | revction arywe wemst o o o
: BN Crvprmant wached s o vivie bosmidly < S0 W "o Humle”™ chows feacigtion e | oy o| o Additional Indoor airPLUS Requirements:
: 1 Iy [::;:mmhﬁh:mimhﬁnﬁwmmmn‘-.mn wved ot g o a o
: i[= e 4 vl ot o 5 1 e AN s 2 S = = + |nstall a drain or sump pump in basement and
E 7| o e AR e e e VR 8 W AN e o — T crawlspace floors, discharging to daylight at least 10 fi.
' BLL.| Cvmvors stasdarts met tor ek burming wnd soece hasting monnces (Licegtur. 3¢ o) | O o | o outside the foundation or into an approved sewer system.

82 | CO st wnstuied (0 asch Sheeping fone (e & comman hallwey) sccongang to NFPW 720 o o o
]

83 | wure o chiore. 75 travster patvmgys mirvma
e « Exceptions
[ B4 | wrom-nise wertigtion ETHER & 7O Chm eshaust tan | mtabed n garage OF & (ressuss lust o o (o}
] CONBucted o wenly Ihe efectivenses of e parage 10 done ar baver Sow woc for detain .
' W1 | G o rmainhyon sreente e et AN ok st OGBS 1w | | @ | @ o Slab-on-grade foundations.
) i B3 | Cot1reg 1w VOC 00 00-TOC nterr jamly andd Sreun et o o o - . . .
: 3| Coriet. caret mives R Grvan Lol Pk AND Cariet cihin Y G Lot o o | oo @ In areas of free-draining soils — identified as Group 1
E 1 e I e (Table R405.1, 2009 IRC) by a certified hydrologist,
! RS OSoAdt Ut viie gt e aion pesdat ot o I B IEC R soil scientist, or engineer through a site visit —
T | s o installation of a drain or sump pump is not required.
: Ry Fe— Buarter Engmopes . o )
N P o e = «In EEA Radon Zone 1, if a drain tile d|srchi?rges to
! daylight install a check valve at the drain tile outfall (see
: i Specification 2.1).
]
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/,\., Indoor Air Quality (IAQ)

alrpLus

o, 5
%,
Jlien W




How to use the Construction Specifications

Relevant ENERGY STAR
checklist items are summarized
and referenced at the beginning
of each measure.

Additional Indoor airPLUS
requirements are listed
separately. These include:

— Items that provide additional indoor air
guality protections.

— Requirements that exclude an
ENERGY STAR exception.

1. Moisture Control

1.1 Site and Foundation Drainage

NOTE: Completion of the ENERGY STAR checklists now satisfies
the following Indoor airPLUS requirements:

* Slope patio slabs, walks and driveway; tamp back-fill to prevent
settling; AND slope the final grade away from the foundation
(WMS 1.1 and 1.2).

» Swales or drains designed fo carry water away from the
foundation are permitted to be provided as an alternative to
the slope requiraments for any home, and shall be provided for
a home where setbacks limit space to less than 10 ft. (WMS
1.land 1.2).

= [nstall pratected drain tile at the footings of basement and
crawlspace walls. Surround each drain tile pipe with washed or
clean gravel wrapped with fabric cloth, or install an approved
Composite Foundation Drainage System (CFDS) (WMS 1.8).

Additional Indoor airPLUS Requirements:

+ |nstall a drain or sump pump in basement and
crawlspace floors, discharging to daylight at least 10 ft.
outside the foundation or into an approved sewer system.

+ Exceptions:
o Slab-on-grade foundations.

o In areas of free-draining soils — identified as Group 1
(Table R405.1, 2009 IRC) by a certified hydrologist,
soil scientist, or engineer through a site visit —
installation of a drain or sump pump is not required.

+ |n EPA Radon Zone 1, if a drain tile discharges to
daylight install a check valve at the drain tile outfall (see
Specification 2.1).

look for
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1.1 Site and Foundation Drainage

' ‘ » Slope hard surfaces and final grade away from the
foundation.

» Install drain tile at the footings of basement and
crawlspace walls.

ENERGY STAR

LISl + Install adrain or sump in basement and
crawlspace floors.

EPA Indoor

dlrPLUS

3
o"‘(mgo v\o"

*Exceptions: Slab-on-grade and areas
with free draining soils

Indoor Air Quality (1AQ)




1.2 Capillary Break Installation

h « Install polyethylene sheeting or extruded polystyrene

beneath concrete slabs.
g . .
« Install a capillary break at all crawlspace floors using
ENERGY STAR polyethylene sheeting.
look for  Under the polyethylene sheeting or extruded
polystyrene (XPS) insulation:
A-’ — Install a 4 in. layer of aggregate; OR
dlrPLUS . . .
— A uniform layer of sand, overlain with a layer

of geotextile drainage matting.

Exceptions: Slab-on-grade foundations,
certified free-draining soils and dry climates
(only in Radon zones 2 & 3)

Indoor Air Quality (1AQ)




1.2 Capillary Break Installation

SLAB EDGE

CAULKED/SEALED
h TO WALL
FOAM BOARD

INSULATION

“4-IN. CONCRETE
SLAB

-Grer gL

3)

e-MiL. (MINIMUM)
VAPOR RETARDER
LAPPED &-12 -IM.

Y
[ ors

ENERGY STAR

4-IN. OF CLEAN AGQREGATE
(COURSE qRAVEL, NO FINES)

OR DRAINAGE MAT

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

look for

/,\., Indoor Air Quality (IAQ)
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1.4 Below-grade Foundation Walls

EPA Indoor airPLUS | MOISTURE CONTROL 1.4
www.epa.gov/indoorairplus =
3 IN LOW TERMITE

RISK ARFAS RAISE
INSULATION UP TO
TOP OF MUD SILL PLATE

look for

INSULATION
MINIMUM OF
EPA Indoor 3 INCHES BELOW -
alrPLUS SILL PLATE | B
x

Q, 3
O‘Un ED ﬂo‘*

NAIR SUPPLY DUCT

° Seal and inSUIate ‘: FOAM BOARD \/ ﬁxthc:jgése
crawlspace and (L A3 T \
basement \‘ UYL%/\/ﬁ i 1 ofm/50f% CRAWL
. Y - SPACE FLOOR AREA
perimeter walls. '

* Provide
conditioned air
(1cfm/50SF).

% 'x\ &z

Exceptions: Dry climates, raised pier foundations, etc. (see spec

look for

Indoor Air Quality (1AQ)



1.11 Moisture-Resistant Materials

h « Install moisture-resistant backing material behind

._ tub and shower enclosures.
« Install a corrosion-resistant drain pan.

ENERGY STAR

look for - Install only water-resistant hard-surface flooring in

kitchens, bathrooms, entryways, laundry areas, and
- utility rooms. | |

%?IFPLL;S * Insulate water supply pipes in exterior walls with pipe
b wrap.

Indoor Air Quality (1AQ)




1. Moisture Control
Verification

« Some items can be builder verified.

« The Rater should coordinate with the builder before construction
to verify what ENERGY STAR or Indoor airPLUS compliance option
IS being pursued.

« The Rater should visually verify at the pre-drywall inspection that
all water supply lines in exterior walls are properly insulated with pipe

wrap.
Section Requirements (Refer to full Indoor airPLUS Construction Specifications for details) Must Builder Rater NfA
Correct | Verified | Verified
1.1 | Drain or sump pump installed in basements and crawlspaces (Exception: free-draining O - O 0

5 soils). In EPA Radon Zone 1, check valve also installed.

-::5 1.2 | Layer of aggregate or sand (4 in.) with geotextile matting installed below slabs O - O 0
3 (Exceptions: see spec) AND radon techniques used in EPA Radon Zone 1.

z 1.4 | Basements/crawlspaces insulated, sealed and conditioned (Exceptions: see spec). O O | |
=3

-E 1.7 | Protection from water splash damage if no gutters (Exceptions: see spec). O O |
2 1.11 | Hard-surface flooring in kitchens, baths, entry, laundry and utility rooms, AND piping in O -

exterior walls insulated with pipe wrap.

Indoor Air Quality (1AQ)




2. Radon

Quick facts if a homebuyer « Radon is a cancer-causing,
asks about radon radioactive gas created by the natural
breakdown of uranium in soil.

S SURGEON GENERAL'S « Radon can be found all over the US,
| WARNING: but is more prevalent in Zone 1.

Radon Causes Lung Cancer.
You Should Test Your Home.

S [R2E * 1in 15 homes have radon above 4
P 17,400 pCi/L.

o - * You are most likely to get your
| . ao00 greatest exposure to radon at home.

RADON*  Drunk Falls in  Drownings Home

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

Indoor Air Quality (1AQ)




2. Radon Control

EPA Map of Radon Zones

f?::ww
SURGEON GENERAL'S

WARNING: Note: These maps indicate average risk by county.
Radon Causes Lung Cancer. However, high levels of radon can be found in any home.

You Should Test Your Home.

Indoor Air Quality (1AQ)




Radon Zones — Interactive Maps

» Provider Layers

,Thunder Bay

» Political and Other Boundaries
» CAA Service Areas
* Demographics Data
> Environmental Data

[ Climate Zones
Radon Zones #

* Basemaps

\«l
Oﬁ%wa_/J <IE Montreal

(10f2)

Radon Zone

The selected area in Ventura,
California has a Radon Zone of 1.

- : bl ¥ : MiSSOURI, s 4 @ A Radon Zones
A awemeomon P = e g L cY - R Zone 1 - County has a

PUIS HEALTH =
i : predicted average
Zoom to y OKL‘THOMA b i vE J‘omH GA‘ROUNA indoor screening level
© Oklshoma City Y Sy — greater than 4 pCi/L
Charlotte > 2 <
AREANSAS A (pico curies per liter)

_SOUTH CAROLINA Zone 2 - County has a

ﬂ ; predicted average
! G EORGIA i indoor screening level
o, I B between 2 and 4 pCi/L

CHiHuAHUA TEXAS PUsFIssiPe) : (pico curies per liter)
= - % Austin LOUISIANA | Tallahassee~— — (" “Jacksonville ;

Fort Worth _~_ Dallas

Jackson

IS b

Weatherization Plus Health GeoExplorer

look for
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2. Radon Control

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

ELECTRIC RECEPTACLE,
FOR FAN IF NEEDED

A

FAN, TO UPGRADE
‘PASSIVE® SYSTEM
TO *ACTIVE" SYSTEM

LABEL, IDENTIFYING
RADON VENT PIPE |~

>

VAPOR RETARDER

CONCRETE

4-IN. OF CLEAN
AGGREGATE (COURSE

TEE PIPE FITTING, GRAVEL, NO FINES)

PLACED WITHIN GRAVEL
POLYURETHANE

CAULK, SEALING

&-MIL (MINIMUM) FLOOR/WALL JOINT

VAPOR RETARDER

look for

’EPA Indoor
alrpLus
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Note: These techniges
are only required in
Radon Zone 1.

Indoor Air Quality (1AQ)




3. Pest Barriers

VERSION 1 (REV. 02)
Indoor airPLUS
JONSTR! CIFICAT

EPA Indoor
alrPLUS

o <
“Lipiep vO

look for

Indoor Air Quality (1AQ)




3. Pest Barriers

« Seal all penetrations and joints between the
foundation and walls.

« Air seal all sump covers.

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

Prevention of potential damage
from pests

Less vacuuming and dusting

Reduced pest-related allergens,
asthma triggers and diseases

Indoor Air Quality (1AQ)




4. HVAC Systems

Four Primary Features

1.Design

2.Ventilation

3.Filtration

4.Inspection

Indoor Air Quality (IAQ)




4.1 HVAC Sizing and Design

h » Properly size all heating and cooling
equipment using ACCA Manual J, ASHRAE

ﬁ Handbooks, or equivalent software.

ENERGY STAR -

)

Residential Load

calculation.. =
" A“

’ -’m‘.‘z al
..'“- -

look for « "Warm-Humid" climates: equipment
shall be installed with sufficient latent
- capacity to maintain indoor relative
s humidity (RH) at or below 60 percent.

Q, 3
0“(!:,[0 \‘\o“

Indoor Air Quality (1AQ)




4.1 HVAC Sizing and Design

v

Moist (A)

° Utlllze Manua| S for f} Wl g

selecting HVAC systems to ——
ensure the system can
cover the latent (Moisture) o

load of the home.

Zcn2 1 includes
Hawail, Guam,

« Separate dehumidification and e Vign etance 1
Contml_s _O_r a _Stand'f_ilone_ Controlled to £ 60% RH below warm/humid line
dehumidifier is required in
warm-humid climates. For IECC climate zone map,

visit www.iccsafe.org

look for

Indoor Air Quality (1AQ)



http://www.ieccsafe.org/

4.2 Duct System Design and Installation

COVERING DUCT
OPENINGS DURING
CONSTRUCTION

Indoor Air Quality (1AQ)




EPA Indoor airPLUS | HVAC SYSTEMS 4.2

www.epa.gov/indoorairplus e UEN Al

FROM ROOM

POLLUTANTS ARE DRAWN INTO HOME'S
AlIR STREAM THROUGH UNAVOIDABLE

SHEET METAL OR OTHER LEAKS IN FRAMED CAVITY
MATERIAL ATTACHED TO (PULLBD PROM AT 0%
BOTTOM OF JOIST TO = — 4 CRAWL SPACES, OUTSIDE
FORM CHASE FOR AIR FLOW o o Ty . : WALLS, BASEMENTS, GARAGES)

RETURN AIR DUCT
(METAL OR DUCT BOARD)

BUILDING CAVITIES (E.G., PANNED JOISTS) SHALL NOT BE USED AS
FORCED-AIR SUPPLIES OR RETURNS (1 OF 2)

look for

Indoor Air Quality (1AQ)




4.3 Location of Air Handler and Ducts

look for

I EPA Indoor
alrPLuUsS

Q, 3
40160 wo

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

« Note: Ducts may be located in building cavities
adjacent to the garage if they are separated with
a continuous air barrier.

“BONUS ROOM” OVER GARAGE

RETURN AIR FROM ROOM

INSULATION

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

DRYWALL (ALL WITH
SEALED JOINTS AND
CORNERS)

CAULK OR ADHESIVE

DRYWALL
- CORNER TAPED
AND FINISHED

STORED FUELS,
SEALED DRYWALL PAINTS / STAINS, SOLVENTS
PESTICIDES

ALL JOINTS IN
DUCT SEALED

Indoor Air Quality (1AQ)




4.7 Filtration

gL comparable sealing mechanism to prevent bypass
air.

." « Equip all filter access panels with gasket material or

ENERGY STAR

look for - Install only HVAC filters that are
rated MERYV 8 or higher.
« Do not install any air-cleaning

EPA Indoor

alrPLUS equipment designed to produce

©
o"ﬂm:o wo

ozone.




4.7 Filtration for Central Forced-Air HVAC

« Filters come multiple
sizes.

Systems

\

.“\,

» Filters are typically 1”,2” :

or 4” in depth.

* In years past the primary
purpose for filtration
was to protect the HVAC
system, not IAQ.

« Beware of static
pressure drop with
standard filters

\
\'\
11 {
\'\\\u e

Indoor Air Quality (1AQ)




5. Combustion Pollutants

Accidental carbon
monoxide (CO)
poisoning kills an
average of 439
persons annually

EPA Indoor
alrPLUS

0 &
“Liriep w0

Combustion Safety

Indoor Air Quality (1AQ)



5. Combustion Equipment

look for
All space-heating appliances are
A_, vented, and any naturally drafted
it appliances are tested.
All fuel-burning appliances located in

conditioned spaces meet strict
emissions standards.

Do 0 Oty wegh Aty 1, VD e atuilitg et |
B TE (OoF BN RCTURE

slafafalalatslsfafalafafal

e i ULRAL 0 0T RRERACYT Thicl LA

CO ALARM DIRECT VENTED FURNACE

Indoor Air Quality (1AQ)




5. Attached Garages

AUTOMATIC CLOSING
MECHANISM FOR DOOR
(NOT SHOWN)

» Isolated from conditioned spaces:

— Common walls and ceilings are
air-sealed.

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

« Appropriate ventilation strategy
or pressure testing ensures
separation from living space.

GASKET APPLIED TO
DOOR STOP, PROVIDING
SEALED DOOR EDGES

ﬁ DOOR SWEEP
) PROVIDING SEAL

CONNECTIONS

OF DRYWALL,

AND SEAMS, SEALED Nl
WITH CAULK OR ADHESIVE ket

AlIR-SEALED WALL (AND CEILING WHEN LIVING SPACE OVER GARAGE)
SEPARATING GARAGE POLLUTANTS FROM LIVING SPACES
(SEE ALSDO 4.3)

look for

Indoor Air Quality (1AQ)




Rater should verify proper functioning of the automatic door
closer at final inspection.

Conduct 45 Pascal pressure test with all garage
openings closed to verify the garage-to-house air barrier.

In homes with exhaust only ventilation system, at final
inspection Rater should:

Verify at final inspection that an appropriate garage fan
has been installed.

5.4 Attached Garages

Verification

OR

Must

Builder

Rater

Section Requirements (Refer to full Indoor airPLUS Construction Specifications for details) CorrectNerifiedNerified N/A
Emissions standards met for fuel-burning and space-heating appliances (Exception: see
o | 51 O B | O
*;:' spec).
©
5 5.2 [CO alarms installed in each sleeping zone (e.g., common hallway) according to NFPA 720.| [ [
& [Multifamily buildings: Smoking restrictions implemented AND ETS transfer pathways [
c 53 o O O [
S minimized.
§ Attached garages: Door closer installed on all connecting doors AND in homes with
'g 54 exhaust-only whole-house ventilation, EITHER a 70 cfm exhaust fan installed in garage O O
S ’ OR a pressure test conducted to verify the effectiveness of the garage-to-house air
barrier. See spec for details.

look for




6. Low Emission Materials

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

 Formaldehyde & Volitile
Organic Compounds
(VOCs) can have adverse
health effects

EPA Indoor
alrPLUS

Q &
044/F|ED \'\OV‘\
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1. Composite Woods

« Low-formaldehyde
 Rated for durability
PS1 or PS2

THE ENGINEERED
woobp

APA

ASSOCIATION

A-C crour1

EXTERIOR
000

P$1-95

FORMALDEHYDE EMISSION REQUIREMENTS
OF BOTH ANSI A208.1-1999, TABLE B
AND HUD 24 CFR 3280

_ %\ MILL 000

nnnnnn

COMPANY
LOCATION
RODUCTION DATE(SHIFT

6. Materials

2. Paints
* Low or No-VOC

SCS I:EHTIFED
INDOOR ADVANTAGE

GOLD

» SE4,
<

O]

o
&

&N
CE n“\*

Caww

3. Carpets, Pads,

Adhesives
« Green Label or
Green Label
PLUS Certified

CRI

GREEN LABEL

g

CRI

OELLN LA&RLL

+LUS

Indoor Air Quality (1AQ)




6. Low Emission Materials

Homeowner Benefits

I"

Less “chemical” smell

Lowered exposure to VOCs

Reduced potential for occupant
health complaints

Indoor Air Quality (1AQ)




Quiz - Last Item on the Checklist:
What else should the Builder provide to

the Homebuyer?
Hint: They may need the Rater’s help.

7.3 Buyer Information Kit
LS * Provide buyers with information and documentation

of the home’s IAQ protections, including:
/!\" — A copy of the Indoor airPLUS Verification
g Checklist.

— HVAC, duct, and ventilation system design
documentation.

— Operations and maintenance instruction
manuals for all installed equipment and systems
addressed by Indoor airPLUS and ENERGY
STAR requirements.

Indoor Air Quality (1AQ)




That’s it. You’re ready to build & label
Indoor airPLUS homes!

1
1
)
] . "
1 SEPA Indoor airPLUS Version 1 (Rev. 02) /,\.,
3 . . .
P Verification Checklist A
1
1
: Mume Address Caty State 2y - -
! A AR
) Conrmct | Werifled | Werifed
H Tate: The R,
e evena
: STAR chechiats ENERGY STAR remairn & provequsite far rdose sePLUS cortihcatom. -
N il e oo a o
U [ B [ oot B ot s 5 5
: E e —— a a
: VA Syt Gty Instatabon Rater Checkoat compiemsd o ] - -
T e
: [l e s o |o|o|oe
: R AR U ) i S P A b W
H i 2 ) AT Tacen canspes vamd 1 £k Rarkon Zov0 | e |o |8 |8
: 14 | Basomentucramtiosces musanec, Maled 303 (ondmones (Leeptons we spec o a a o
)
1 = T ater
: T T ey [ 5
: et e
1
1 ’ 21 | terrovet raton nevatart features ratalied @ Rage Lire | domen o o o -]
1
1
e bt B o Wahed o g Wl S 2 iy
I N e o|o|o
: OO o o i iy < e e S i | g =51 1
a2
)
o T
: ! o o« tmove o a o
P T o S e o T o K™
[ s o B
; T T LT T T e e
) 1 | Demoes stasdands met tor fuel-bursing and spece-healing epoiences (Lacegtie see spex | o o o
: B2 | CO sarms et 1n a3ch Sheeping fome (s & Comman hallwsy) sccoreong to NFTR 720, o o ]
: i | TR e e e e o T B
H A s b G et s SR A A Vi ST
Il 8 | whose-hivke vertaetinn EFTHER & 70 cim sshaust tan |caRARG ) @arags O 4 (sskusm 1l o o o
! e R BT
1 .l Cartitut tow: Formaicdeingde somponite wied wuteran AND struttal plywoad AND 058 P51 o o a o
! o
] T3 | Cortifed o VOC 0 20-YDC mtnor pits and ity uaort o ] o
. 3| Corvet. corout ahwsives CRT Growns Libwl Pt AND Carpet Exahios G o it 5 lo|o ]| o
1l 01| AC systere and Suctorrh verfid 10 66 By and clesn AND vew ket inatated [ o o
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Place the Indoor airPLUS label
adjacent to the ENERGY STAR label

Indoor Air Quality (1AQ)

EPA Indoor
alrpLus

o, 5
%,
10 ep O »




Resources and Tools
Marketing and Technical Support for Partners

\";Em ask about
Breathe Easy [/

to Indoor airPLy
oepA Step UP S Home
<7 ?nde)o‘ a“;PLUS Designed and built for improved indoor ajr

quality and energy efficiency.

BuiLommg wimH Inpoor ARPLUS

e (Construction
requirements | _/

e Technical guid _
ecnnical guidance I | HY@

° Recorded Web|na rs EPA.GOV/ INDOORAIRPLUS
e YouTube videos

e Builder and consumer
resources

e Partner locator
e \Website widgets

e Free brochures



http://www.epa.gov/indoorairplus/video/iap_builders.html
http://www.epa.gov/indoorairplus/video/iap_builders.html

by the stcond leading cauke of g cancer n the Unfed Sats,

Indoor arPLUS homebuyers
An Ingoor AIrPLUS iabel and certificate
A list of teatures Inciuded In thelr home

Instructions for regutar equipment
maintenance

Indoor arPLUS construction
specitications are designed
{0 help tmprove indoor ar
Quality (IAQ) in new

homes compared

witlh homes burflf fo
mirnnum code. Howevey,
these features aione cannot
prevent 2l 1AQ probiems.
Occupant belavior [s also
Anportant for IAQ. For
exanpie, products used in
the home afler occupancy
and smoking Inside may
bath negatvely impact

ine hame’s I1AQ and the
parformance of the spaciiad
Ingoor 3irPLUS feafures.

Saa: NHp-AWWW.02. pow
indoorairplusy/ for more
iorTmation.




Indoor airPLUS Leader Awards

C&BconsTRrRUCTION

a division of C&B Custom Homes, Inc.
Lic. #115300 B-1 Commercial #39973 - B Ressdential

FOXWOOD

BUILDERS, INC

a ~’\
« 2014 -- 1stannual Builder
m Award Winners

PA[O DIR() « 2015 applications now
available — due March 25th!

To see company profiles, visit the INDOOR airPLUS website:
www.epa.gov/indoorairplus/leader_awards.html

Indoor Air Quality (1AQ)



http://www.epa.gov/indoorairplus/leader_awards.html

Indoor airPLUS Leader Awards

S v
+ &
»

3 - gk

T -
A Building 3 E“e.rgy;_
Science i E S :

ASERusa

Building Performance

)

INTEGRAL

BUILDING + DESIGN

“ Steven Winter Associates,Inc. [ )
Improving the Built Environment Since 1972 ; v

2015 Applications:
www.epa.qgov/indoorairplus/leader awards.html



http://www.epa.gov/indoorairplus/leader_awards.html

What’s Next?

Become an Indoor airPLUS Partner

 For current ENERGY STAR Partners:
— Log into your My ENERGY STAR Account (MESA)

www.energystar.gov/mesa

s
ENERGY STAR

Partner Resources
Manufacturers
Retailers

New Home Industry
Utilities/EEPS

Residential &
Commercial Products
Programs

Service & Product
Providers

Buildings & Plants
Small Businesses
Congregations
For Contractors

For Federal Agencies

Join ENERGY STAR

B IeER

= ABOUT ENERGY STAR
= PARTNER RESOURCES

EMERGY EFFICIENT ENERGY SAVINGS ENERGY EFFICIENT ENERGY STRATEGIES FOR

products at home new homes buildings & plants

Home > Pariner Resources > Login to My ENERGY STAR Account

Login to My ENERGY STAR Account

User Name: * || |

Password: * | |

I've Torgotten my password.
I've forgotten my user name and password

If you cannot obtain your user name and/or password or are having trouble signing in, please call 1-888-STAR-YES (& for assistance.
Questions about using this tool? Visit the MY ENERGY STAR Tutorial @ (2.71MB)

This tool is intended to be used in Internet Explorer 5.5 and higher and Netscape 6 and higher. For you to experience the full functionality of this tool,
Javascript must also be turned on in your browser.

If you don’t know your user name and password, click the link or email
enerqgystarhomes@energystar.gov for assistance.

look for

Indoor Air Quality (1AQ)



http://www.energystar.gov/mesa
mailto:energystarhomes@energystar.gov

look for

WaterSense®
New Homes




look for

The Need for Water
Efficiency

Domestic Water Use in Gallons per Day per Person and
Projected Percent population Change by 2030

Our national thirst for water
is increasing

Demand coupled with climate
change will increase stresses
on water supplies

. MA 10%
RI 10%
CT 8%

NJ 16%
DE 29%
MD 33%

Non-drought water shortages i

are expected in 40 states

epege D icW U

Water utilities may need to b

invest more than $700 billion = %7,

to update aging infrastructure = o112

in the next 20 years Bl s 00 Water data from USGS, Estimated Use of Water in the United

States in 2005. Table 6, Page 20; population data from U.S.
Census Bureau, State Interim Population Projections by Age and
Sex: 2004-2030.



Every gallon of water has
an energy “footprint”

Moving, treating, and
heating water uses energy

In some areas close to 20%
of energy used is
embedded in water

Reducing hot water use
can significantly lower
water and energy costs

Water-Energy Nexus

look for

WaterSense labeled new home by HiPointe Homes
Colorado Springs, CO



look for

What Will This
Mean?

« Rising costs for water and sewer
— Higher utility bills
— Larger connection fees

* Increased use of outdoor water restriction
— Designated watering days
— No new planting
— Water budget based billing
— No outdoor water use

* More stringent code
— More efficient plumbing products
— Strict permitting & development policies

2/25/2015 Y50



Why Build WaterSense
Labeled HOmes?

« Part of the “whole-house” building science
approach
— Provides a key market differentiation
— Allows builders to stay a step ahead of codes and utility rates

« Convenience, efficiency, & confidence
— Hot water will be delivered to users faster and use less energy
— Regionally appropriate landscaping
— WaterSense labeled products provide efficiency and performance
— Improved quality and reduced call backs

« Ability to co-brand with WaterSense
— Access to WaterSense partner resources
— Meet the growing demand for green products
— Eligibility for awards

look for



look for

hat Makes a WaterSense
Labeled Home?

2014 modification
will effectively Thir'd. Party
expand the pool Certification
of available
professionals.

\ Smart WaterSense

Landscaping Labeled
& Irrigation Products

Prevention Hot Water
& Service Distribution
Pressure

52
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hat Makes a WaterSense
Labeled Home?

2014 modification
will effectively Thir'd. Party
expand the pool Certification
of available
professionals.

\ Smart WaterSense

Landscaping Labeled
& Irrigation Products

Indoor
Measures

Prevention Hot Water

& Service Distribution
Pressure

53



look for

hat Makes a WaterSense
Labeled Home?

2014 modification
will effectively Thir'd. Party
expand the pool Certification
of available
professionals.

\ Smart WaterSense

Landscaping Labeled
& Irrigation Products

Indoor
Measures

Outdoor
Measures

Prevention Hot Water

& Service Distribution
Pressure

54
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hat Makes a WaterSense
Labeled Home?

h look for
it
of available

Third Party A
Certification £ indecr
ENERGY STAR o
professionals.

\ Smart WaterSense

Landscaping Labeled
& Irrigation Products

2014 modification
will effectively
expand the pool

Indoor
Measures

Outdoor
Measures

Prevention Hot Water

& Service Distribution
Pressure

55
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More than

10,000

Labeled

& Irrigation Product

3 N Controllers Models
Flushing Lavatory
Urinals Faucets

-

-y

X

-Rinse
Spray
Valves

£)

ENERGY STAR

Water factors are also

II included in many

Tank-Type — ENERGY STAR certified
Toilets Showerheads products

C A
JU




Indoor Criteria

Iltem

Section

Home or Unit Criteria

Yes

"
NI

Doz

Indoor Water Efficiency Criteria

Leaks

R

|=I'ESS1.IFE—1D55 test on all water supplies
detected no leaks

Mo visible leaks from hot water delivery system

Mo visible leaks from toilets/urinals

Nao visible leaks from bathroom faucets

Mo visible leaks from kitchen faucets

Mo visible leaks from showerheads

Mo visible leaks from other fixtures or
appliances

Low-hanging fruit:
simple to implement
and document

Service pressure

3z

Simgle-family: Pressure tank installed and set =
G0 psi OR

Simgle-family: PRV installed upstream of
fixtwres and pressure test = G0 psi OR

Single-family: Pressure test < 80 psi and
written documentation from water supplier that
pressure £ 60 psi

g

Multi-family: Pressure test = G0 psi

Huoit water
delivery

33

Acceptable system type

10°F temp. change within = 0.6 gallons

Toilets

341

WaterSense labeled

Flushing urinals

342

WaterSense labeled

ltems that require basic
on-site verification by
WS Inspector

Bathroom sink
faucets

WaterSense labeled

[Flow test maximum: 0.25 gallons)

ltems that require
coordination and
planning w/ builder

Measured flow rate—maximum 2.2 gpm

Wi ect ooz gallon

per shower compariment = 2,180 in
{Flow test maximum: 0.35

Dishwashers 3T ENERGY STAR gualified Req.
EMERGY STAR qualified Req.
Clothes washers | 3.7.2
Water factor = 6.0 Req.
Acceptable system type Req.
Evaporative 381 Maximum 3.5 galfwater/ton hour cocling, P
cooling system maximum 3 blowdowns in 24 hours :
Controls blowdown through conductivity or a
basin temperature-based controller ’
Certified to NSF/AMNS] Standard 44, including
Water softeners 3az2 voluntary efficiency rating standards in Section Req.
7 57
Drinking water 3.83 ~ " | Reaq.




Indoor Criteria

 Low-hanging fruit:
simple to implement
and document

— WaterSense labeled bath
fixtures

— ENERGY STAR clothes
and dishwashers

— Document if installed:

« Evaporative cooling
systems

 Water softeners

* Drinking water
treatment systems

Iltem

Section

Home or Unit Criteria

Yes

"
NI

Doz

Indoor Water Efficiency Criteria

Leaks

R

Pressure-loss test on all water supplies
detected no leaks

Mo visible leaks from hot water delivery system

Mo visible leaks from toilets/urinals

Nao visible leaks from bathroom faucets

Mo visible leaks from kitchen faucets

Mo visible leaks from showerheads

Mo visible leaks from other fixtures or
appliances

Service pressure

3z

Simgle-family: Pressure tank installed and set =
G0 psi OR

Simgle-family: PRV installed upstream of
fixtwres and pressure test = G0 psi OR

Single-family: Pressure test < 80 psi and
written documentation from water supplier that
pressure £ 60 psi

g

Multi-family: Pressure test = G0 psi

Huoit water
delivery

33

Acceptable system type

10°F temp. change within = 0.6 gallons

Toilets

341

WaterSense labeled

Flushing urinals

342

WaterSense labeled

Bathroom sink
faucets

WaterSense labeled

2[4

Measured flow rate—maximum 1.5 gpm
[Flow test maximum: 0.25 gallons)

Kitchen sink
faucets

352

Measured flow rate—maximum 2.2 gpm
(Flowr test maximum: 0.4 gallons)

Showerheads

Dishwashers

38

WaterSense labeled

g

m warer
per shower compariment = 2,180 in

{Flow test maximum: 0.35

| gallons/compartment)

Separate controls for showerheads if > 2160 in®
ENMERGY STAR gualified

Clothes washers

Evaporative
cooling system

372

381

EMERGY STAR qualified

Water factor = 6.0
Acceptable system type

Maximum 3.5 galiwaterfton hour cooling,
maximum 3 blowdowns in 24 hours

Controls blowdown through conductivity or a
basin temperature-based controller

Water softeners

382

Certified to NSF/AMNS] Standard 44, including
voluntary efficiency rating standards in Section
7

dn
ao

Dirinking water

3.8.3

EEERERt




look for

Water Factor is the number
of gallons per cycle per cubic Look for:
foot that the clothes washer
uses. The lower the water
factor, the more efficient the
washer is.

Example: If a clothes
washer uses 30 gallons per

cycle and has a tub volume
of 3.0 cubic feet, then the EN ERGY STAR
water factoris 10.0.

59



Indoor Criteria

Iltem

Section

Home or Unit Criteria

Indoor Water Efficiency Criteria

« Items that require basic

on-site verification

Leaks

Service pressure

R

3z

Pressure-loss test on all water supplies
detected no leaks

Mo visible leaks from hot water delivery syste

Mo visible leaks from toilets/urinals

Nao visible leaks from bathroom faucets

Mo visible leaks from kitchen faucets

Mo visible leaks from showerheads

Mo visible leaks from other fixtures or
appliances

60 psi OR

Simgle-family: PRV installed upstream of
fixtwres and pressure test = G0 psi OR

Single-family: Pressure test < 80 psi and
written documentation from water supplier th
pressure £ 60 psi

Multi-family: Pressure test = G0 psi

— Leak check (pressure

loss test)

— Service pressure 60psi

— Toilet dye test

— Measure flow rates:

e Faucets
« Showerheads

Huoit water
delivery

33

Acceptable system type

10°F temp. change within = 0.6 gallons

Toilets

341

WaterSense labeled

Flushing urinals

342

WaterSense labeled

Bathroom sink
faucets

WaterSense labeled

Measured flow rate—maximum 1.5 gpm
[Flow test maximum: 0.25 gallons)

Kitchen sink
faucets

352

Measured flow rate—maximum 2.2 gpm
(Flowr test maximum: 0.4 gallons)

WaterSense labeled

Showerheads

38

Tleasured Tow raeamammum. 70 gp‘m water
per shower compariment = 2,180 in

{Flow test maximum: 0.35

| gallons/compartment)

i

d

Separate controls for showerheads if = 2160 in®

Dishwashers

371

EMERGY STAR qualified

Clothes washers

372

EMERGY STAR qualified

Water factor = 6.0

Evaporative
cooling system

381

Acceptable system type

Maximum 3.5 galiwaterfton hour cooling,
maximum 3 blowdowns in 24 hours

Controls blowdown through conductivity or a
basin temperature-based controller

Water softeners

382

Certified to NSF/AMNS] Standard 44, including
voluntary efficiency rating standards in Section
7

Drinking water

383

an

f| § |8 B \B)E|E




1. Use a flow-measuring bag
or clear bucket.

2. Turn water on completely
(both handles) for 10
seconds

3. Verify total volume collected
does not exceed limit for
each fixture

Planning Note: Multiple Showerheads

« Allowable flow is 2gpm total for all
heads in compartment

* Note exception if shower
compartment is larger than 15 square
feet and there are separate controls

look for

Why? —

 Ensure the aerators are
intact and operating as
designed.

« .1 gallons over the life of the
fixture is a lot of waste!

61



Iltem Section Home or Unit Criteria Yes | Mo MI' | DocT
Indoor Water Efficiency Criteria

Pressure-loss test on all water supplies
detected no leaks

Mo visible leaks from hot water delivery system

Mo visible leaks from toilets/urinals

Leaks 31 Nao visible leaks from bathroom faucets

Mo visible leaks from kitchen faucets

Mo visible leaks from showerheads

Mo visible leaks from other fixtures or
appliances

| |}
I d Simgle-family: Pressure tank installed and set =
NAaoor criteria
Simgle-family: PRV installed upstream of
fixtwres and pressure test = G0 psi OR

Service pressure | 3.2 Single-family: Pressure test < 80 psi and
written documentation from water supplier that Req.

* Items that require S ——

Multi-family: Pressure test = G0 psi

. . Hot water Acceptable system type
C O O rd I n a-t I O n an d delivery 3 10°F temp. change within < 0.6 gallons

- - Toilets 341 WaterSense labeled Req.
p I an n I n g W/ b u I | d er Flushing urinals 342 WaterSense labeled Req.
. Bathroom sink WaterSense labeled Req.
— H O t Wat er De | I V e ry : faucets 381 Measured flow rate—maximum 1.5 gpm
[Flow test maximum: 0.25 gallons)
various options to fvomte |35 | (Fiow test masimum: 0.4 gallons)
WaterSense labeled Req.

consider

Measured flow rate—maximum. 2.0 gpm water
per shower compariment = 2,180 in
Showerheads 38 {Flow test maximum: 0.35

() B e n ef | tS | gallons/compartment)

Separate controls for showerheads if = 2160 in®

Dishwashers 371 ENERGY STAR gualified
- Wat e r w E n e r g y EMERGY STAR qualified
Clothes washers | 3.7.2

S av i n g S Water factor = 6.0

Acceptable system type

. Evaporative 381 Hax!mum 35 gal.l‘ﬂa.ter.f?nn hour cocling,
—_ Convenlen Ce for the cooling system maximum 3 blowdowns in 24 hours
Controls blowdown through conductivity or a
basin temperature-based controller

H O m eOW n er Certified to NSF/ANS] Standard 44, including

Water softeners 3az2 voluntary efficiency rating standards in Section
7

f| § |F|F|B\B)E|E

Drinking water 383




look for

Hot Water Distribution Systems
The Problem

1.67 gallons wasted
20 seconds wait time

Hot Water Heater




look for

Hot Water Distribution Systems
The Problem

1.67 gallons wasted -3 gallons wasted

20 seconds wait time

1 minute 30 seconds wait time

Hot Water Heater




L Hot Water Distribution Systems
. Performance Requirement

The system shall store no more than
0.5 gallons in any piping/manifold
between the hot water source and any
hot water fixture.

No more than 0.6 gallons of water
shall be collected from the fixture
before hot water is delivered
(accounts for water that must be
removed from the system before hot
water can be delivered).

look for




look for

How to Design?

How is the Volume Calculated?
The table below summarizes the volume of water stored in different sized piping:

Table 1.Internal Volume of Various Water Distribution Piping

Ounces of Water Per Foot of Hot Water Tubing
Nominal
Diameter
in inches | Copper | Copper | Copper |CPVC CTS| CPVC | PEX-AI-PEX PEXCTS
(in) M L K SDR11 | SCH 40 |ASTMF 1281 | PE-AL-PE| SDRY9
Ve 1.06 0.97 0.84 MIA 1.17 0.63 0.63 0.64
¥a 1.68 1.55 1.45 1.25 1.88 1.31 1.31 1.18
Va 3.43 3.22 2.90 2.67 3.38 3.39 3.38 2.35
1 5.81 5.49 5.17 4.43 5.53 5.56 5.56 3.91
1% 8.70 8.36 8.09 6.61 9.66 849 849 5.81
1% 12.18 11.83 11.45 §.22 13.20 13.88 13.88 8.09
2 21.08 20.58 | 2004 | 1579 2188 | 2148 21.48 13.86
Source: Modified from 2009 International Plumbing Code Table E202.1. International Code Council.
January.

The volume of water stored in manifolds is estimated at 0.013 gallons per manifold port.
This estimate is based on information provided by the Plastic Pipe and Fittings Association (PPFA).

66



How to Design?

Trunk:
piing:| Copper L dinmaterlzl
volume
length (feet) 10 ouncesift: 5.43 {oz): 54.3
Branch:
piing:| Copper L diamete
volume
length {feet) ] ounces/ft: 3.22 {oz): 16.1
Twig:
piing:| Copper L diamete
volume
length (feet) 2 ouncesift: 1.55 {oz): 3.1
total
volume
length (feet) 17 {oz): 73.5
Resources

« Hot Water Distribution Volume Calculator

« Guide for Efficient Hot Water Delivery Systems



http://epa.gov/watersense/excel/hw_volume_tool_v1.xlsm
http://epa.gov/watersense/docs/hw_distribution_guide.pdf

Hot Water Distribution Systems

Structured Design

look for

2 of 1" piping

13" of %4 piping

2" of %" piping

100 af 34° plping
&' af %" piping

o]

1
LZ' af ¥° piping

Laundrny

JE:'lth 1

e Kitchen
O
|
2 of Y2 piping jﬁ:
Living Reom
Frant
Entrance

- =

Lower Level

3.5 af 347 pi |:irrgJ

2" of 1" piping
2" of 1" piping

Masler Badroom My
Biath Bath 2
Bedroom 2 Badroam 3
= =
=]
Upper Level




look for

Hot Water Distribution Systems
Design #1

i 2

2" of 1" piping
2" of 1" piping

|
U—Z af ¥° piping

13" of %4 piping

2 ol ¥ piping

|
2" of 347 piping

8 af %' piping

3] ixcay AR AS

Laundrny

2 of 1" piping

5.5 of 3" piping

Master Badroom
Biath 3 Bath

ath 1

2 of ¥ piping j-l

Kitchan

3.5 af 347 pi |:irrgJ
"

5
' Y
Living Room — I K
Front Badroom 2 Bedroom 3
Entrance
Jl\ ol & s =
- 1F =]
Upper Level

Lower Level




look for

Hot Water Distribution Systems
hole House Manifold System

; Fixt
» |

| Come) G

Manifold

~—Hot Water Heater

Manifold Plumbing Design w/ Manifold



look for

Hot Water
Heater -

Check  Cireulating
Valve Pump

Triggered by Motion Sensor or Push Button



Hot Water Distribution Systems
Design & Layout Choices

Remember: The system shall store no more than 0.5 gallons in any

look for

piping/manifold between the hot water source and any hot water fixture.

Option 1
Structured
Design
Lower Level
Dishwasher .48 gal NA
Kitchen Sink .40 gal 16 sec
Washer .29 gal NA
Bath 1 sink .17 gal 10 sec
Upper Level
Bath 2 tub .43 gal 26 sec
Bath 2 sink .50 gal 45 sec
Bath 3 shower | .40 gal 24 sec
Bath 3 sink .50 gal 45 sec




look for

Hot Water Distribution Systems

Design & Layout Choices &

Remember: The system shall store no more than 0.5 gallons in any
piping/manifold between the hot water source and any hot water fixture.

Option 1 Option 2
Structured Un-Structured
Design Design
Lower Level
Dishwasher .48 gal NA .48 gal NA
Kitchen Sink .40 gal 16 sec .40 gal 16 sec
Washer .29 gal NA .29 gal NA
Bath 1 sink .17 gal 10 sec .17 gal 10 sec
Upper Level
Bath 2 tub .43 gal 26 sec
Bath 2 sink .50 gal 45 sec
Bath 3 shower | .40 gal 24 sec
Bath 3 sink .50 gal 45 sec




look for

Hot Water Distribution Systems

Design & Layout Choices &

Remember: The system shall store no more than 0.5 gallons in any
piping/manifold between the hot water source and any hot water fixture.

Option 1 Option 2 Option 3
Structured Un-Structured Structured De:5|gn
Desien Desien W/Parallel Pipe
& & (Manifold)
Lower Level
Dishwasher .48 gal NA .48 gal NA .25 gal NA
Kitchen Sink .40 gal 16 sec .40 gal 16 sec .24 gal 10 sec
Washer .29 gal NA .29 gal NA .22 gal NA
Bath 1 sink .17 gal 10 sec .17 gal 10 sec .21 gal 12 sec
Upper Level
Bath 2 tub .43 gal 26 sec .25 gal 11 sec
Bath 2 sink .50 gal 45 sec .27 gal 16 sec
Bath 3 shower | .40 gal 24 sec .25 gal 11 sec
Bath 3 sink .50 gal 45 sec .27 gal 16 sec




look for

Hot Water Distribution Systems

Design & Layout Choices k&

Remember: The system shall store no more than 0.5 gallons in any
piping/manifold between the hot water source and any hot water fixture.

Option 1 Option 2 Option 3 Option 4
Structured Un-Structured Structured De:5|gn On Demand
Design Design Ciplreralli b Recirculation*
g g (Manifold)
Lower Level
Dishwasher .48 gal NA .48 gal NA .25 gal NA .13 gal NA
Kitchen Sink .40 gal 16 sec .40 gal 16 sec .24 gal 10 sec .13 gal 5 sec
Washer .29 gal NA .29 gal NA .22 gal NA .13 gal NA
Bath 1 sink .17 gal 10 sec .17 gal 10 sec .21 gal 12 sec .13 gal 7 sec
Upper Level
Bath 2 tub .43 gal 26 sec .25 gal 11 sec .13 gal 6 sec
Bath 2 sink .50 gal 45 sec .27 gal 16 sec .13 gal 7 sec
Bath 3 shower | .40 gal 24 sec .25 gal 11 sec .13 gal 6 sec
Bath 3 sink .50 gal 45 sec .27 gal 16 sec .13 gal 7 sec

*NOTE: Recirculation systems must be demand initiated (push button or motion sensor).
-Timer and temperature activated recirculation systems do not meet this requirement.



Qutdoor & Irrigation Requirements
Overview & Benefits

Allow for beautiful and functional
landscapes

Provide for regionally appropriate
landscapes that are easy to maintain

— Can cut down on maintenance
(time and expense)

— May survive periods of drought or
watering restrictions more readily
than conventional landscapes

Offer efficient irrigation technology
with weather based control

— Only where Iirrigation is installed
(not required)

look for

xeTSe,)
>
%

&
] &
s £pp i
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Qutdoor & Irrigation Requirements

Section

Home or Unit Criteria

41

Outdoor Water Efficiencw Criteria

Single-family: Front yard landscaped

All improved upon areas landscaped

Temporary landscape installed

Outdoor Criteria

411

Landscapable area of lot £ 1,000 f% and
exempt from landscape design criteria

and verify

 Low-hanging fruit:

4.1.1.1

412

Water budget tool calculations verified

Landscape complies with water budaoet desian

Slopes = 4:1 are vegetated

413

Mo exposed soil

All mulch is 2 to 3 inches deep

simple to implement

coordination w/

414

Single-family: Cover installed

Multi-family: Independently metered

Multi-family: Gutter or grate system

Multi-family: Sorptive media or cartridge
filtration system

* |tems that require basic
documentation or

irrigation professional

* Items that require

coordination and

planning w/ builder

415

42

Recirculates water and serves beneficial use

wvale ense 3o =0 weadther-based migano
controllers or approved soil moisture sensor-
based controller

Multi-family: Independently metered

Designed or installed by an irmigation
professional certified by a WaterSense labeled
program

Provided waiver for designfinstallation

System audited by certified imigation
professional

Irrigation System Audit Checkiisf completed by
cerified irrigation professional

Provided waiver for audit




look for

. Outdoor & Irrigation Requirements
\/aterSense Water Budget Tool
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Qutdoor & Irrigation Requirements
aterSense Water Budget Tool

STEP 1w

Congratulations on choosing to design a locally
appropriate water-efficient landscape! The
WaterSense water budget tool will help you
determine if your landscape meets EPA’s criteria for
efficient outdoor water use in your area.

In order to use the water budget tool, you will need
to know some basic information about your
landscape:

- The location and zip code

- The total area of applicable landscape
- Types of plants and the total coverage
« Methods of irrigation (if any)

Your landscape will receive a pass/fail based on
local climate, plant selection, irrigation methods,
and size of the landscape. Follow the instructions
on screen to find out if your landscape meets the
WaterSense criteria.

For what purpose is the tool being used?
What are you landscaping?

WaterSense Labeled Home(s) [y 2

How many sites?
B Development of Multiple Landscapes Ed Single Site

Is there an irrigation system?

B ves B o
Enter Landscaped Area
Enter Zip Code for a Single Home or Sitei

ECR .

e/ Deye | ¢ Ielppl: 1l F 'ﬂ'-" J'-I =F=| F"J

look for

ange!

NEXT STEP >

*Required for all homes except for lots with total landscapable
areas equal to or less than 1,000 square feet.
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STEP 2 wicaten’

Fill out the chart below with all the appropriate information to calculate your landscape’s water needs.

i Impact on i Required Water

Zone Area ! Plant Type / 1 Water ! Irrigation Tvpe
(sq. ft.) Landscape Feature Demand 9 YP Water Use (gal/month)

4 Medium Bl Fixed Spray Al b bbb bbbbodb

bl Low w4 Dirip (Press Comp)
hd Drip (Standard)
Drip (Press Comp)
Micro Spray

Mo Irrigation

Turfgrass

Groundcover

Total: 3000

2,000 17,409 10,585 6,824

Remaining Area Water Allowance Total Water Requirement for Below Allowance
(sq. ft.) (gal/month) the Site (gal/month) (gal/month)




STEP 2 wicaten’

Qutdoor & Irrigation Requirements
aterSense Water Budget Tool

Fill out the chart below with all the appropriate information to calculate your landscape’s water needs.

Area

Zone (sq. ft.)

Plant Type / 1 Water 1

Lan

Turfgrass

dscape Feature Demand Irrigation Type

Medium Fixed Spray

Impact on
Water Use

bbb bbbb40

look for

Required Water
(gal/month)

Groundcover Low

Drip (Press Comp)

éd

Shrubs

Medium Drip (Press Comp)

bbb

Trees

Medium Drip {Press Comp)

dbbb b

Total: 5000

- e

0

Remaining Area
(sq. ft.)

17,409 15,457

Water Allowance Total Water Requirement for
(gal/month) the Site (gal/month)

1,952

Below Allowance
(gal/month)

MNEXT STEP =

81




look for
xeTSe,)

Outdoor & Irrigation Requirements o
aterSense Water Budget Tool

(i

ST E P -Ilitiultﬁ

b Congratulations! oy Ll aiddany

Your designed landscape meets the water budget! il

Builder Name

Landscape Water Allowance: 17,409 Gallons/Month

Landscape Water Requirements: 15,457 Gallons/Month Street Address

Your landscape is 38% below the baseline for this site ' State Zip Code

Email Address

B share my contact information with WaterSense

CREATE REPORT




« Lots of “low-hanging fruit” and
simple verification items

* Inspector and builder should
coordinate early in key areas:

— Hot water delivery design

— Landscape design and
Water Budget Tool

— Unique fixtures or
applications (custom showers,
water softeners and treatment
systems, etc.)

* Ensure builder coordination
with an lrrigation System
Partner

Summary & Questions

look for

xeTSe,)
>
%

&
] &
s £pp i

Item Section Home or Unit Criteria I Yes I No | NI | Doc’
Qutdoor Water Efficiencv Criteria
Single-family: Front yard landscaped
41 All improved upon areas landscaped
Temporary landscape installed
Land:
desig Py Landscapable area of lot < 1,000 # and
o exempt from landscape design criteria
iy Water budget tool calculations verified Req.
o Landscape complies with water budget design Rea.
— —
Slopes 412 Slopes 2 4:1 are vegetated
No exposed soil
Mulching 413
All mulch is 2 to 3 inches deep
Single-family: Cover installed
Multi-family: Independently metered
Pools/ 414
spas Mult-family: Gutter or grate system
Muiti-family: Sorptive media or cartridge
filtration system
0 - __-_ 415 Recirculates water and serves beneficial use
VaterSense labeled weathe based mgato
controllers or approved soil moisture sensor-
based controller
Mult-family: Independently metered
Designed or installed by an irmigation
o professional certified by a WaterSense labeled
Irrigation 42 program
system

Provided waiver for design/installation

System audited by certified irrigation
iessional

Irrigation Sy Audit Checkiist plated by
certified irrigation professional

Provided waiver for audit
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What’s Left?

Item Section Home or Unit Criteria Yes No NI | Dol

Homeowner or Resident and Building Management Education Criteria
Written operating and maintenance manual (or
chapter) for all water-using equipment/controls

gg';ﬁm"w inlitdalled in house, unit, yard, or common use
. (8] D0r area

%paer'lﬁglng 22 General information on water-efficient
dishwashers and clothes washers if they are
not installed

Building Multi-family: Manual for all water-using

operating - equipment and controls outside of individual

s : dwellings or inside of individual dwellings that
are maintained by building management
Schematic, itemized list of imigation
components, copies of imigation schedules,

Irigation and information on reprogramming schedules

system 5.2 included in operating manual for homeowners

of single-family homes and for building
managers for multi-family buildings
Multi-family: Detailed information on filiration

equipment and manufacturers recommended
Poolsispas 414 maintenance schedule to building
management

84



Marketing Tools

« Consumer Brochures

* Marketing toolkit
* Press release templates
 Web site language
e Artwork templates

* Online materials

« Text and ideas for builder Web
sites

* Programmed “widget” updated
reqularly with water-efficiency
tips from WaterSense

el
e

(3.0 &
WaterSense

A Smart Investr
with WaterSt

Doing More
With Less

Partnering With WaterSense
Brings the Savings Home

/////////

Don't sacrifice performance for water efficiency.

..all while SAVING at least 20% more water!
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Marketing Tools

Save Water & Energy ‘ A Healthy Yard Isn’t Hard!

Don’t Waste Get Hot
Time! Water Fast!

&%

4

WaterSense® labeled homes

have efficient plumbing systems that get you
hot water right when you need it!

www.epa.gov/newhomes
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Products Outdoor New Homes Commercial Our Water Partners

~
-

- J« o x S “ &
Water Sense’ «. ' SR e
a er e Se An EPA Partnership Program Product Search | Meet Our Partners | Contact Us | FAQ | Partner Login
WaterSense / Partners / Become A Partner / Join Now / WaterSense Partnership Agreement Share o o

1. Partner with 7

& <
WaterSense aml il A
2  Find an WaterSenSﬂartneré\hipAgr‘.f

Irrigation N
Thank you for your interest in joining \VaterSense! Please take a moment to:

P r O feS S i O n al 1. Check the eligibility requirements.

2. Complete the contact information and other fields below.
3. Read and agree to the terms and conditions of \/aterSense partnership. Print a copy for your records.

an d W O r k 4. Click the "Submit Partnership Agreement” button.

. If you have any questions about V/aterSense or need assistance with this form, please contact the
W I t h a V/aterSense Helpline at (866) VTR-SENS (987-7367) or watersense@epa.gov.

Partner Type * Please select... [+]

Wat e r S e n S e Organization or

Company Name *

Inspector

. ket y o
3 M ar et O u r State/Territory Please select... [~]
CO m m | t m e n t ZIP/Postal Code * (Enter "International” if not applicable.)
Country United States [~]
V/ebsite * (Enter "N/A" if not applicable.)

To become a WaterSense partner, visit:
www.epa.gov/WaterSense/partners/lbecome a watersense partner.html
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CERTIFIED ENERGY AUDITORS/RATERS AND
QUALIFIED CONTRACTORS/BUILDERS

» ARE YOU A HOMEOWNER?

RaterfAuditor | Contractor

Provider Quality RESMET Standards RESMET
Information Information ) - .0

Home Builder Information _ ; - Partners = Resources RE
' Information | Assurance Conference = = = Sﬂﬁs

1. Become a

| Provider Information = Approved WaterSense Providers
WaterSense “

Accredited Rating NATIONAL REGISTRY OF APPROVED WATERSENSE Today
Inspector Providers PROVIDERS

; Accredited HESP o o . JOIN NOW
2 WO r k W I t h a Providers The following is a listing of licensed certification providers for the WaterSense new

homes program. The applications have been reviewed by RESMET staff to ensure they

H d Accredited Rating meet the program requirements. Already a . S
L I S C .el:-] S e . sampling Providers Building Efficiency Resources (The BER) f"fi\ E‘:;‘V’X B E R .') .
Cert I fl C atl O n Accredited Rater PO Box 530 m
Green Rater Training
Providers Website: www.theber.com > STAY CONNECTED
3 . M ar k et yo u r Contact: Eurihea Speciale

Accredited HERS® Date of Expiration: December 31, 2015 'i Join U Facebook
oin Us on Faceboo

: Software Tools
SerVI Ces [ <] Follow Us on Twitter

Accredited Tax Credit

Training Providers Narth Creek, NY 12853

- - - _ €,
PFOVI d er Accredited RESNET Phone: B00-399-9620 42 ext 1

Email: info@theber.com

Compliance Software Burgess Construction Consultants, Inc E Connect With Us on Linkedln
1255 W 15th 5t, Suite 1000

Tools
Plano, TX 75075

Accredited IECC Phone: 214.888.7260 (&2 [ |

To find approved WaterSense Providers, visit:
http://www.resnet.us/professional/programs/watersense providers
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WaterSense Labeled New Homes
More Information

* Inspection and Verification Guidance and Inspection Checklist
— Lists the specification requirements

— Provides step by step inspection instructions for each element
— Provides a template for documenting whether each requirement is met
— Indicates which elements require documentation

« Guidelines for Irrigation Audits and Irrigation Audit Checklist

— Provides guidance and documentation criteria that the WaterSense irrigation
partner uses when inspecting an irrigation system

« Sampling protocol information for single and multi-family homes

Provides an inspection checklists for documenting homes covered by a sampling
protocol
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WaterSense Labeled New Homes
More Information

WaterSense New Homes (Main Page):
WWW.epa.gov/watersense/new homes

WaterSense New Homes Certification System:
http://www.epa.gov/watersense/new homes/cert new homes.html

WaterSense New Homes Technical Materials:
http://www.epa.gov/watersense/new homes/homes final.html
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look for

More Information

&

WaterSense

Web site:
E-mail:
Helpline: (866) WTR-SENS (987-7367)
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