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Foreword from the Home Energy Savings Program

This Technical Specifications Manual articulates the Rocky Mountain Power Home Energy Savings Program requirements
for HVAC, plumbing, and weatherization equipment and service measure installations. This manual is intended to ensure
the safety, durability EOE wi Ol UT awi i I PEDPI OEa wdi wEUUUOOI UUz wil 601 UWEODE wx U(

The weatherization and mechanical specifications included in this manual describe the installation requirements for
measures that are eligible for cash in@ntives. For specific Program requirements, such as eligible measures, please refer
to the appropriate Trade Ally Program Manual.  The Program will conduct quality assessment reviews in accordance
with applicable specifications and Program requirements.

This manual goes into effect on January 1, 2016. Please familiarize yourself with these updates and make sure you are
aware of any changes relevant to your work.

For more information, please email HESTradeAllyRMP @rockymountainpower.net or call the Home Energy Savings
Trade Ally Hotline, 1.800.942.0281, option 1.

Sincerely,

The Rocky Mountain Power Home Energy Savings Team

Rocky Mountain Power
Idaho Technical Specificationglanual v3.1.1
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INA INTRODUCTION

IN 1.G7 Program Goals and Eligibility

The Rocky Mountain Power Home Energy Savings Program (Program) offers cash incentives on a variety of HVAC,
plumbing, and weatherization equipment and services. The Program promotes installation practices that are designed to
maximize system performance and efficiency. By helping customers minimize their energy use, the Program saves
customers money on their energy bill and also reduces the growing demand for power in the region.

The main purpose of weatherization installations is to prevent winter heat loss or summ er heat gain from conditioned
indoor spaces to unconditioned or outdoor spaces. Conditioned space is defined as an enclosed area within a building
that is heated or cooled and designed, or modified, to have a complete and effective pressure boundary. Garages, barns,
unattached shops, sheds, unfinished attics and crawlspaces are considered unconditioned space for the purposes of
incentive qualification. A garage is defined as any space, heated or unheated, that features a large door designed to
permit the entry of an automobile. Weatherization measures shall be installed in the thermal envelope| or building
shell| of a home. These areas are typically defined by the separation of conditioned and unconditioned spaces, or
between a conditioned space and the outside of the house. To be eligible for a Program insulation incentive, all insulation
shall be in contact with a continuous and effective air barrier. Sheetrock, plywood and foam board are examples of air
barrier materials; fiberglass batt-type insulation is n ot considered an air barrier.

Plumbing and HVAC equipment and service measures are intended to improve performance and efficiency of space and
water heating and cooling equipment. All measure qualifications shall be met including compliance with qualified fuel
type, floor area served by equipment, and existing equipment.

To be considered a complete measure and eligible for incentives, a measure shall meet all specifications and requirements
listed in:

1. The relevant sections of this manual

2. The relevant sedions of the Trade Ally Program Manual
3. The relevant incentive application form(s)

4. The relevant Trade Ally Participation Agreement(s)

Resources and additional information can be located at: http://homeenergysavings.net/

The Technical Specifications Manual may not cover every situation. If you have questions, email the Home Energy
Solutions Trade Ally Team atHESTradeAllyRMP @rockymountaingpower.net or call 1.800.942.0281, option 1.

IN 1.17 Code Compliance, National and Regional Standards

In cases where federal, national, regional, state or local code or regulation exceeds the requirements herein, the code or
regulation shall apply. If the federal, n ational, regional, state or local code or regulation does not exceed the requirements
herein, the requirements contained in this Technical Specifications Manual shall apply. Examples of national and regional

Rocky Mountain Power
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regulations include, but are not limited to, bui Iding permit, asbestos, lead, combustion appliance, vermiculite, knob and
tube wiring, and fire safety requirements.

equipment in existing homes. Where applicable codes exceed these specifications, installation shall comply with code
minimums.

Contractors bear sole responsibility for complying with all relevant state and national guidelines where the presence of
regulated materials is known or suspected, in order to ensure technician and occupant safety. Where the presence of
regulated materials is known or suspected, contractors are encouraged to consult guidelines from, but not limited to:

Idaho Department of Environmental Quality (DE Q): http://www.deg.idaho.gov/
Occupational Health and Safety Division (OSHA): https://www.osha.gov/

Environmental Protection Agency (EPA): http://www.epa.gov/lawsregs/topics/
Building Performance Institute (BPI): http://www.bpi.org/tools downloads.aspx?selectedTypelD=ST D

IN 1./ Knob and Tube Wiring

Active knob and tube wiring in attics, walls or floors shall be decommissioned and removed before insulation is added.
Alternatively, the electrical system shall be inspected and shall receive written approval by a certified electrical inspector
or general supervising electrician employed by a licensed electrician before insulation is added. A copy of any such
written approval shall be provided to the customer and, upon request, to the Program. Insulation of attics, walls or f loors
with knob and tube wiring shall adhere to state and local code.

Refer to WA 1.1 for additional information on insulating exterior wall cavities that contain active knob and tube wiring.

IN 1.3 Materials

Materials used in the Program shall meet or exceed applicable state, federal or local code and regulations. All materials

Ul EOOwWET wbOUUEOOI EwlOwUT 1 wOEOUI EECUUIT UzUwUx1 EPI PEEUDPOOUS w3
information shall be provided to the Program, upon request . Adherence to applicable codes and regulations is the

responsibility of the contractor or building owner. The Program reserves the right to reject the use of materials and

supplies it deems unacceptable.

IN 1.41 Foam Insulation

and ignition barrier requirements for foam plastics, as defined by the prevailing jurisdictional building code.

When installing foam insulation products, themanu | EEOUUT Uz UwOEOI wEQOEwWx UOEUEUWPET OUDI
homeowner and presented to a Program representative for review, upon request, during the Quality Assurance process.

Rocky Mountain Power
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IN 1.5 Work Quality Verification Process

After eligible measures are installed, a Quality Assurance verification may be required to ensure compliance with
Program specifications. The Program will conduct Quality Assurance verifications based solely upon incentive -qualifying
measures.|f the installed eligible measures do not m eet these specifications, the Program will notify the customer and
contractor of the deficiencies and follow up with the contractor to perform corrective actions. The Program does not
guarantee energy savings or performance of the installations under this  Program. The Program does not assume
responsibility for enforcing or determining compliance with codes and regulations or their interpretation. The Quality
Assurance verification is limited to measures or sections of measures that are reasonably visible fom normal access
locations. A reasonable effort will be made to see a representative sample of the measure.

To ensure the work qualifies for incentives, the homeowner is responsible for discussing with the contractor any
discrepancies between the work contracted and Program requirements.

IN 1.6% lllustrations
This manual features illustrations for clarity. All illustration details are considered requirements for the weatherization
measures installed.

IN 1.7 Human Contact Areas

To receive a Program insulation incentive, fibrous insulation in human contact areas shall be covered with a vapor -
permeable air barrier| such as %" gypsum board or house wrap| to limit occupant exposure. Human contact areas may
include attics, basements, garages and/or storage areashere occupants go for routine maintenance, storage or access.
Vertical and overhead surfaces containing fibrous insulation and located in human contact areas shall also be covered. All
covering shall meet applicable codes.

IN 1.8 Permits and Remodelingrojects

Incentives will not be issued for attic, wall or floor insulation improvements in existing homes if homeowners are
required to make the upgrades to meet building code requirements (such as when a structural or mechanical permit is
required). For example, if the exterior or interior wall sheathing is removed during a kitchen remodel project to update
electrical or plumbing systems, the insulation added to repair the wall | returning it to building code requirements | is
not eligible for incentives. Howe ver, the remaining walls in the home that are unaffected by the permit are eligible for
standard incentives if the work meets Program requirements.

Contact the trade ally team at HESTradeAllyR MP@rockymountainpower.net or call 1.800.942.0281, option 1 for additional
information regarding incentives eligibility for a remodeling project.

IN 1.9 Equipment Maintenance
All equipment used for diagnostics, installation of insulation, safety, or other weatherization purposes shall be used in

Rocky Mountain Power
Idaho Technical Specificationglanual v3.1.1
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IN 1.1¢7% Combustion Safety

It is the responsibility of the Trade Ally to ensure that all combustion appliances contained within the confines of the
structure are properly and safely vented, operating, and have suitable combustion air before and after duct sealing occurs
and to ensure that all applicable state/local laws, codes, and standards are met and the indoor air quality of the dwelling

is not compromised. A combustion appliance is any fuel -burning appliance including ovens, dryers, water heaters, and
space heating systems that utilizesnatural gas, propane, oil, kerosene, or wood.

wi UOEUDPOODOT WEOEwWxUOxT UOAawbOUUEOOI E wpb O wistEdcartbi dddxidewakrnU i wo
is required when a combustion appliance is present within the confines of the struct ure when duct sealing is performed

See sections DUfor more information.

IN 1.117 Determination of Existing R/alues
The total R-Value for a floor or an attic shall be calculated based on the depth of the insulation (in inches) multiplied by
the recognized R-Value per inch of the insulation material.

The manufacturer-rated R-Value of an insulation batt shall be used in cases where the batts are labeled with a visibly
recognizable manufacturer specification.

Refer to Appendix A for guidance in determining average RValues for surfaces with varying levels of insulation .
Refer to Appendix B for a listing of the Programs recognized R-Values for insulation.

Willful violation of these guidelines and/or gross misrepresentation of existing insulation levels shall result in
disqualification of the project in question from receiving incentives. Repeated violations may result in removal from
the Trade Ally Network.

IN 1.1F Requirements for All Mechanical System Installations

Mechanical equipment shall be installed acE OUE D OT w0 OwUI 1 wOEQUI EEVUUI Uz UwUx1 EPI PEE
prevailing jurisdictional codes or Program standards exceed those specifications, in which case the applicable codes or

Program standards shall be followed. Mechanical equipment shall be installed as a permanent fixture on the property,
DOEOUEDPOT wEOAWEOOOI EUPOOUWOOWUT T wi 601 zUwl Ol EUUPEEOQwPPUDOT w
applicable. Mechanical equipment shall have a clearly visible, permanent, factory -affixed label identifying the serial

number, make, and model number of the unit. Mechanical equipment shall in no way compromise the structural integrity

of the area in which the unit is being installed.

IN 1.13 Additional Requirements for HeatingyS8tem Condensation Drains

Condensation produced by the operation of the HVAC system or heat pump water heater shall be removed from the area
of installation via an adequately sloped drainage system, condensate pump or connection to an existing plumbing drain.
Condensation shall slope downhill and flow to a suitable termination point. Defrost or condensate cannot run onto
walkways or driveways where it may pose a safety hazard.
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PART 1: WEATHERIZATION

ATh ATTIC INSULATION

AT 1.( Introduction

This section lists work and details that shall be performed before insulation is installed in attics and specifications for how
to install insulation and attic -related ventilation. Insulation shall be installed to reduce heat loss between conditioned and
unconditioned spaces.

To be considereda complete measure and eligible for incentives, attic insulation shall:

1. Comply with the complete measure guidelines listed in section IN 1.0
Be installed in an area between conditioned living space and unconditioned space that is eligible for incentives
Bring the connected, accessible unconditioned space into compliance with the applicable requirements listed in
section AT (Refer to lllustrations AT 1.0a through AT 1.0d)

Refer to IN 1.11 for the Program procedure for determining the R -Value of existing insulation. In cases where varying
levels of insulation exist in an attic, Appendix A shall be used to determine whether the whole attic area qualifies for
incentives. If not, only the area of attic that meets incentive criteria shall be claimed for incentives. The Program does not
require that existing insulation in attic areas be increased if the existing insulation level is greater than the incentives
qualification criteria.

Situations where insulation has been contaminated by vermin shall not be usedtode-UE U1 w01 | wp-@dibte.OEUD O O¢

Illustrations AT 1.0a through AT 1.0d (next page) provide guidance for installing incentive -eligible attic insulation in a
variety of situations.

Illustration AT 1.0a lllustration AT 1.0b

Rocky Mountain Power
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AT1.0a: Al OEUWEUUDPEWUXEET wOYI UwUT T wi O Uo=bhall aeheyght Gio cothplignged 6 w3 T |
with the requirements of section AT.
SwhdYEow wWUEOI wEOEWEUOPOWEUUPEwWUXx EET wb &Y hlucdhhedtétirakas U O O x |

and crown| shall be brought into compliance with the requirements of section AT.

Illustration AT 1.0c Illustration AT 1.0d

AT 1.0c: A rake and crown attic space with unvented sloped cavities. Only the specific area where attic insulation
is being installed| a0 2B URRis required to comply with section AT.

AT 1.0d: Two flat attics physically separated from one another. Only the specific area being insulated| ?E © UEu#
| is required to comply with section AT.

AT 1.1 Attic Air Sealing
The Program strongly recommends, but does not require, attic air sealing prior to installation of attic insulation.

Refer to Appendix D for guidance on air sealing attics.

AT 1.% Passive Attic Ventilation
Enclosed attics and enclased rafter spaces shall have cross ventilation for each separate space.

Ventilating openings shall be protected against the entrance of rain and snow. The net free-ventilating area shall be not
less than 1/150 of the area of the space ventilated, excephat the area may be 1/300, provided no more than 60% of the
required ventilating area is provided by ventilators located in the upper portion of the space to be ventilated.

If an attic vent is used as an exhaust duct termination it shall not be included in passive attic vent area calculations.

Vent openings shall be covered with corrosion -resistant metal mesh with mesh openings of maximum 1/4 inch in
dimension.

Rocky Mountain Power
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The vent area shall be the NFA, defined as the actual open area of the vent after subtradhg any area blocked by screens
or louvers. All vents shall be screened.

Air turbines shall not be installed in order to meet the ventilation requirements of these specifications; however,
ventilating area of existing air turbines may be included by esti mating the net free ventilating area of the air turbine in a
locked, non-rotating position.

AT 1.3\ Baffles for Passive Attic Vents

Eave and soffit vents shall be baffled to prevent wind washing through the insulation and blockage of the vent; all
insulation types shall comply. Baffles shall be installed before adding more insulation and maintain an opening equal to
or greater than the size of the vent. Baffles shall be fastened to roof rafters with at least/1¢" staples or roofing nails.
Anchor points shall be spaced no more than 4" apart down each side in the upper half of the baffles. Baffles shall be rigid,
impervious to wind, and resistant to moisture. All baffles shall extend 4" above the final level of insulation.

lllustration AT 1.3

A

Maintain a minimum -
1” air space between

(* , baffle and sheathing

Staple cardboard
baffles between roof
rafters or trusses

Top plate shall _~~ __
be exposed

A continuous dam shall be installed along soffits or eaves that have vents and are completely open to the attic. Where a
continuous soffit vent exists, baffles shall be installed somewhat equally spaced along the length of the soffit and allow
enough NFA to satisfy the lower ventilation needs, based on the standard set in section AT 1.2. Bays that are not baffled
and are open to a soffit shall be blocked and sealed with a rigid moisture -resistant material so blown product is not able
to enter the soffit. Baffles shall be installed far enough into the bay to reach the exterior side of the top plate. It is
acceptable for compression to occur due to a narrowing roofline. Baffle installation will allow for the highest possible R -
Value above thetop plate of the exterior wall while maintaining 1" for proper ventilation.

Any other passive ventilation opening, such as gable or roof vents, within 6" of the final insulation level shall be baffled
with a rigid material such as moisture -treated cardboard.

Rocky Mountain Power
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AT 1.4 Dams

Dams shall be installed where final levels of loose-fill insulation differ. Common areas requiring a dam include raised or
dropped ceilings, the sides of vaulted ceilings, and between insulated and uninsulated areas such as garages Dams shall
be installed to maintain a consistent R-Value by one of the following methods:

1. A durable, rigid material such as plywood, oriented strand board, moisture -treated cardboard or foam board
installed along the full length of required area and ext ending 4" above the final level of insulation. Rigid dams
shall be mechanically and securely fastened.

2. Aninsulation batt a minimum of 14%" wide with an R -Value equal to or greater than that specified for the attic,

laid flat along the full length of the r equired area. Insulation batts used as a dam shall be installed so that no gaps
or voids exist.

Insulation dams as described in AT 1.10 are required around attic accesses and for porch roofs adjacent to the attic above
conditioned space.

Refer to AT 1.10 for specifications for damming attic accessessloughing is not permitted

lllustration AT 1.4

Rigid dam 3-4”
above insulation

Blown-in
Insulation

R49 Fiberglass Dam

AT 1.5i Baffles for Chimneys, Flues and Other Heat Sources
To prevent heat buildup, insulation shall not be in contact with fixtures as described on next page (see table 1.5b to
determine baffle requirement). When needed, baffles shall keep the insulation at least 3", but not more than 4", from the

sides of the heatproducing fixtures. Baffles shall extend at least 4" above the final level of insulation (See lllustration AT
1.5a).

Rocky Mountain Power
Idaho Technical Specificationglanual v3.11

Pg.14



%ROCKY MOUNTAIN

POWER

Some unfaced fiberglass batt insulation and loose fill brands meet the ASTM E-136 noncombustible rating. Kraft paper
facing does not meet this rating. Contractors may install non -combustible insulation (labeled as meeting ASTM E-136)

with no clearance around double wall flues if permitted by local code.

Illustration AT 1.5a

t 4 K2 U
buffer

Table AT 1.5b

K? WEEOY
insulation

Heat-Producing
Fixture Type

Baffle type for insulation rated as

noncombustible
(ASTM E -136)

Baffle type for insulation NOT
rated as noncombustible

Metal flue

ASTM E-136 compliant

ASTM E-136 compliant

Masonry chimney

No baffle required

ASTM E-84 compliant

Transformers

ASTM E-84 compliant

ASTM E-84 compliant

Non-IC-rated vented
fan/heater combination

ASTM E-84 compliant

ASTM E-84 compliant

Miscellaneous electrical

ASTM E-84 compliant

ASTM E-84 compliant

Non-IC-rated recessed light

ASTM E-84 compliant

ASTM E-84 compliant

IC-rated recessed light

No baffle required

No baffle required

Vented exhaust fans

No baffle required

No baffle required

Extra-low voltage electrical*

No baffle required

No baffle required

Modern thermoplastic -
insulated electrical wiring

No baffle requir ed

No baffle required

* Extra-low voltage is defined as < 50Vims AC, or < 120V DC.
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ASTM E-136 compliant baffles are noncombustible and shall be made of rigid material (e.g. sheet metal) and secured with
noncombustible mechanical fasteners. Tape is not a mechanical fastener.

ASTM E-84 compliant baffles are fire-resistant (e.g. gypsum board). If necessary, ASTM E84 compliant baffles shall be
secured using fire-resistant fasteners. All ASTM E-84 compliant baffles shall be rigid enough to maintain the required
minimum spacing (see lIllustration AT 1.5a).

AT 1.61 Bath and Exhaust Fans

All ex haust fans shall be vented to the exterior of the structure and secured to the exterior sheathing with no gaps to
prevent exhaust air from re -entering the attic (see lllustration AT 1.6). At least one functioning damper shall be present in
each system, eiher at the fan or where vented to the outside. It is highly recommended that exhaust ducts traveling
through unconditioned space be insulated to prevent condensation.

Exhaust fans shall be vented to the nearest feasible location. Vent duct shall be sheetetal or HVAC flex -duct and
insulated to a minimum of R -4 when required for code compliance. Vinyl coil duct is not allowed. Vent ducts shall not
sag, shall be as straight as possible to maximize effective airflow, and shall have no more than two 9Gdegreeturns, or
equivalent. Sags, turns, bends and elbows restrict air movement and effective airflow from the exhaust device. If an attic
vent is used for fan exhaust, it shall not be included in attic vent area calculations (see section AT 1.2).

Vent ducts shall be securely attached at each joint and to the fan housing using mechanical fasteners, such as screws or
mechanically tightened metal clamp -type straps. Mechanical fasteners shall not interfere with damper movement. The
exhaust boot assembly shall be gcurely and mechanically fastened where it vents to the exterior of the structure (see
lllustration AT 1.6). Sealing materials such as tape, caulk and foam are not acceptable mechanical fasteners. Mastic, UL
listed metal HVAC tape, or mastic tape may be used to seal gaps in exhaust ducts. Duct tape is not an approved material
for sealing or supporting exhaust fan ducts.

Existing flexible plastic or metal vent ducts may remain if they are free of holes and kinks and are in otherwise good
condition. Existing plastic or metal ducts shall be vented to the exterior, free of gaps and sealed to prevent exhaust air
from re -entering the attic.

Rocky Mountain Power
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lllustration AT 1.6 Exhaust boot connected to sheathing

/N

Securely fasten plate
to the roof sheathing
with no gaps

r 7 A
Attach exhaust duct
to flange boot with
no visible gaps

[
AT 1.A Kitchen Fans

Kitchen exhaust fans shall bevented to the exterior of the structure and secured to the exterior sheathing with no gaps to
prevent exhaust air from re -entering the attic. Existing rigid or flexible metal ducts may remain, but existing plastic ducts
shall be replaced. Sealing materialssuch as tape, caulk and foam are not acceptable mechanical fasteners. Mastic, UL
listed metal HVAC tape, or mastic tape may be used to seal gaps in exhaust ducts. Duct tape is not an approved material
for sealing or supporting exhaust fan ducts.

If a new exhaust duct is required for a kitchen stove, it shall be at least 28gauge galvanized steel, stainless steel, copper or
aluminum and have a smooth interior surface. The exhaust duct shall be airtight and extend directly into a code -
approved metal vent cap.

Vent ducts shall be securely attached at each joint and to the fan housing using mechanical fasteners. The exhaust duct

Ul EOOwOI 1 DwOEOUI EECUUI Uz UwUI gUPUI 01 ODVUWEOEWEOOWOOEEOQWEUDOE
system, either at the fan or where it vents to the outside. Exhaust ducting shall be insulated to a minimum of R -4 when

required for code compliance.

See UN 2.7 for downdraft exhaust fan venting requirements.

AT 1.8 Dryer Exhaust Fans

Dryer exhaust venting that trave Is through the attic shall comply with AT 1.6. Refer to UN 2.6 for dryer exhaust
ventilation specifications.

AT 1.91 Water Pipes in Attics

If water pipes exist in the attic, they shall be insulated to meet specification UN 2.3.
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AT 1.1Gi Interior AtticAccess Doors

All operable attic accesses opening to interior spaces shall be insulated, weatherstripped and protected from having loose-
fill insulation fall through the opening. Weatherstripping shall be permanently attached to create an effective air seal
between the attic access frame and the door. Accesses with air leaks that cannot be weatherstripped shall be repaired or
replaced prior to insulating. Weatherstripping shall not prevent easy operation of doors, latches or bolts.

All operable accesses shll remain operable, unless the access is sealed off in favor of another existing or a newly created
access. Work performed in an inaccessible area that will remain inaccessible after project completion shall be documented
with photographs detailing the pr ONT EUz UWEOOx OPEOET whpHUT wUIl 01 YEOUwWUxI EPI PEEU

Ceiling accesses shall be insulated to R30 with batt-type or rigid insulation. Knee wall accesses shall be insulated to a
minimum of R -15.

Batt-type insulation shall be attached to the door with twine st apled to the edges of the door. Stapling the insulation
directly to the door is unacceptable. Rigid insulation may be fastened to the door in lieu of batt -type insulation.

Alternatively, R -5 or greater rigid insulation installed between the access cover and a rigid protective material (OSB,
plywood or other durable rigid material) attached over the entire access cover area is permissible. Insulation shall be
sealed around the perimeter to the access cover using caulk, adhesive or spray foam. Accessover assembly shall be
tightly sealed using weatherstripping around the entire perimeter.
lllustration AT 1.10] Interior attic and knee wall accesses shall be insulated and weatherstripped
R-30

AT —

Staple arkd twing

Weathersiriprang or frama or
doar

Attic accesses shall be protected from having loosefill insulation fall through the opening. The full level of ceiling
insulation shall be maintained to the edge of the attic access opening by one of the following methods:
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1. The opening may be framed with wood or plywood boards. The framing shall be permanently attached an d
extend at least 4" above the final level of insulation. Cardboard and foam board are not acceptable materials for
attic access damming.

2. Aninsulation batt a minimum of 14%." wide laid flat, with an R -Value equal to that specified for the attic, may be
placed tightly around the perimeter of the access opening. This 142" width shall be maintained in all outward
directions from the access opening, including corners. Insulation batts used as a dam shall be installed so that no
gaps or voids exist.

AT 1.1% Pdl-Down Stairs

Pull-down stairs in conditioned areas shall be weatherstripped and insulated to a minimum of R -10. Insulation and
weatherstripping shall not prevent easy operation of the stairs. Factory or site -built pull -down -stair covers, or airtight
boxes made of foam board and sealed with caulk, shall have a minimum of R-10.

Factory-built pull -down -stair assemblies with a minimum R -5 insulation rating will be permitted provided the insulation
is between conditioned space and the attic stair assembly and air infiltration is prevented by gaskets or weatherstripping.

AT 1.14 Exerior Attic Access Doors

Any outside access shall have a door that is easily opened to permit inspection, and shall be weatherproof and vermin-
proof.

AT 1.13i Vertical Walls in Attic Spaces

Any vertical wall in an attic that separates conditioned space f rom unconditioned space shall be sealed for air leaks and
shall be insulated to fill the cavity. Insulation shall be secured and covered with a vapor -permeable air barrier. Vertical
walls may include side walls of vaults, skylights, transitions in ceiling height or other surfaces. See AT 2.6 for Program
requirements for rake and crown attics.

In cases where no wall exists between conditioned and unconditioned space, a wall shall be constructed using a rigid,
permanent material, air leaks shall be sealed,and insulation shall be installed.

lllustration AT 1.13
Cover kneewall with vapor permeable air barrier
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ATA ATTIC INSULATION: INSTALLATION

AT 2.Gi General Attic Insulation Requirements
Attic insulation shall be in contact with the conditioned area of the home and shall be installed so there is no air space
between the insulation and the conditioned area.

Degradable and absorbent scrap materials, especially wood and cardboard, shall be removed from the attic. The roof and
attic shall free from water leaks and moisture damage prior to performing work.

In attics with no existing insulation, vapor retarders, such as kraft facing on fiberglass batts, shall face the conditioned
area of the building. New insulation with a vapor retarder shall not be installed on top of existing insulation. Insulation
assemblies shall have no more than one vapor retarder, and it shall be in contact with the conditioned surface.

If existing attic insulation has a vapor retarder on its top surface, remove the vapor barrier from the insulation material,
replace the insulation material, or reorient the existing insulation so vapor retarders are in contact with the conditioned
surface.

If the added attic insulation compresses the existing insulation, the final R -Value shall be the Program required minimum
or greater. After installing the insulation, eave and soffit vents shall remain unblocked.

AT 2.5 Installing LooseFill Insulation

Loosefill insulation shall be level and smooth with a uniform R -Value. Installation of loose -fill insulation shall comply
with baffling and damming requirements as defined in AT 1.3, 1.4 and 1.5. Toward the eaves, where a sloping roof
prevents insulation from being installed to Program minimums, insulation shall be installed up to the roof decking to
maximize R-Value. In soffit -vented assembies, insulation shall be installed up to the baffles. If new insulation will be
blown over existing insulation, the existing insulation shall be in contact with the air barrier.

AT 2.4 Installing BattType Insulation

If batt-type insulation is installed, prepare the attic in the way described for loose-fill insulation. As stated in AT 2.0, do
not install vapor retarders over existing insulation. In attic areas where no insulation exists, batts with vapor retarders
may be used. The vapor retarder shall bein contact with the ceiling.

Batts shall be cut to fit and placed tightly together with no gaps, except those required for clearance around heat-
producing fixtures. Where practical, place one row of batts between the joists and another row of batts on top of the first
row and at right angles to the joists. When lower ventilation exists, baffling is required to ensure effective R -Value and
prevent wind washing of insulation. Refer to AT 1.3 for baffling requirements.

the end use shall be left with the homeowner and presented to an the Program representative for review during the QA
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process. Foam insulation shall comply with thermal and ign ition barrier code requirements for foam plastics as defined
by local building code.

AT 2.3 Floored Attics

Cavities below decked storage areas above a conditioned space shall be insulated to the highest practical level. To fill
cavities, decking shall be removed or holes can be drilled no more than 4 feet apart. If loosefill insulation is used, joist
cavities shall be tightly packed with insulation. Decked storage areas shall not be included in the square footage
calculation of the insulation incentives when they are insulated to less than Program minimums and exceed 5% of the
attic area or 64 sq. ft., whichever is greater. When decked storage areas are less than 5% of the attic area or 64 sq. fhey
may be included in the incentives area calculation. When unusual circumstances allow for only the cavity to be filled,
contact the Program for incentive information. Refer to AT 1.4 for damming requirements for decked storage areas.

AT 2.4 Vented Vaulted Ceilings
If insulation is added to a vented vaulted ceiling, a 1" air space shall be maintained above the insulation. Each cavity shall
have an upper and a lower vent.

AT 2.51 Unvented Vaulted Ceilings
If insulation is added to an unvented vaulted ceiling, it shall be filled with tightly packed insulation.

AT 2.61 Insulating Rake and Crown Attics

When insulating rake and crown attics, a continuous thermal boundary shall be created to be considered a complete
measure. If rake attics are considered unconditioned space, knee wall accesses shall be insulatetR-15 and
weatherstripped to create an effective air seal. If the rake is used for storage, fibrous knee wall door insulation shall be
covered to prevent human contact. Refer to IN 1.7 for further information. Foam -core doors with a minimum R -5
insulation rating (manufactured for exterior use) will be permitted in knee wall door installations, provided gaskets or
weatherstripping prevent air infiltration around the entire door perimeter.
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lllustration AT 2.6

Insulating Rake and
Crown Attics

METHOD A METHOD B

(Vented Sloped Cavity) (Unvented Sloped Cavity)

Gable venting

Crown insulated to R-49 Crown insulated to R-49

Air flow maintained / Fill sloped cavity
at slope cavity and
above eave
Side attic vents
: required when
Birdblock Kneewall Kneewall sloped cavity is
or soffit N, filled
venting KE s
R-49 insulation Plug Plug

Z Level and smooth

with uniform R-value 1

Use one of the following methods to treat a rake and crown attic. In all cases, the sloped cavity and crown shall be
insulated unless physical barriers exist.

Method A

If the upper and lower passive ventilation calculation requires air to move from rake to crown, a 1" air space shall be
maintained between the insulation and the roof deck with continuous baffle or equivalent. Knee walls shall be sealed for
air leaks and shall be insulated and covered with a vapor-permeable air barrier. Knee walls shall be treated according to
this requirement, regardless of existing insulation levels. Cavities where the knee wall reaches the rake floor shall be
plugged with an air barrier and sealed using caulk or foam. Rake insulation shall be in contact with plugs. Refer to
lllustration AT 2.6.

Method B

If rake and crown attic spaces have adequate ventilation independently, the sloped cavity may be completely filled.
Loosefill insulation may be used as long as the lower opening of each cavity is dammed with a rigid, vap or-permeable
material to prevent insulation from falling out of the cavity.
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Knee walls shall be sealed for air leakage, and shall be insulated and covered with a vaporpermeable air barrier,
regardless of existing insulation levels. Cavities where the knee wall reaches the rake floor shall be dammed or plugged
with an air barrier and sealed using caulk or foam. Rake insulation shall be in contact with plugs. Refer to Illustration AT
2.6.

AT 2.fi Interior Roof Insulation

Open attic spaces may be treated agonditioned space if air-impermeable insulation is installed. Air -impermeable
insulation includes spray foam, rigid foam with appropriate sealants, or other materials as defined by the International
Residential Code, or IRC. Insulation shall fill the roof rafter cavity, and all roof framing shall be insulated to a minimum
of R-3. If rigid board is used, all seams shall be sealed using foam or caulk. Refer to IN 1.4 for foam insulation
requirements.

If insulation is not considered a vapor retarder, then a vapor retarder shall be installed on the conditioned side of the
insulation. If the space is intended to be habitable or if there is a combustion appliance in the zone, applicable thermal and
ignition barrier requirements shall be met.

AT 2.81 LowSloped,Flat Roofs and Exterior Roof Insulation
Building permits and code compliance are the responsibility of the homeowner and Trade Ally. Program preapproval is
required for all low -sloped and flat roofs that cannot be insulated to Program minimum requirements.

When installing rigid insulation on top of or beneath roof sheathing, the overall assembly shall be insulated to a

minimum of R -20, or recommended values stated by the International Residential Code, or the highest Rvalue
approaching R-20 which is practical. Insulation shall not be applied to roofs over ventilated cavities. (e.g., vaulted

ceilings) with ventilated spaces, attics, sloped ceilings connected to attics and/or knee wall spaces, etc. Ventilated cavites
of flat or sloping roofs shall not be bloc ked. Insulation shall be in a rigid board form and roof drainage systems shall
function after insulation is installed. Recessed lights in insulated cavities shall be Insulation Contact and Air Tight (ICAT )
rated. All penetrations through the roof covering and all joints between the roof covering and vertical surfaces (e.g., walls,
chimneys, etc.) shall be flashed and sealed.
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DUR DUCT SEAL AND INSULATION

DU 1.( Introduction

To be eligible for the Duct Seal/Duct Insulation incentive, the existing insulation shall be R-2 or less If the R-value of the
existing duct insulation or flex duct is not clearly identified, R -2 shall be interpreted as 1" of duct insulation or less.
Insulation installed on ducts in conditioned space is not eligible for Progra m incentives. Unfinished or partially
unfinished basements that contain HVAC ducts or have a direct access to the interior conditioned space of a home shall
be considered conditioned space.

To be considered a complete measure and eligible for incentives,duct insulation shall:

Comply with complete measure guidelines listed in section IN 1.0

Comply with carbon monoxide alarm guidelines listed in section DU 1.1

Provide homeowner Care for Your Air: A Guide to Indoor Air Quality (EPA)

Bring all accessible ductwork in unconditioned space into compliance with the applicable requirements listed in

E A

section DU

DU 1. Combustion Safety

Duct sealing can alter the performance of combustion appliances by reducing the amount of available combustion air and
can create zones of increased negative pressure. A combustion appliance is any fueburning appliance including ovens,
dryers, water heaters, and space heating systems that utilizes naturd gas, propane, oil, kerosene, or wood. Duct sealing
can cause increased concentrations of pollutantsand humidity within the dwelling due to reduc ed natural air exchanges

It is the responsibility of the Trade Ally to ensure that all combustion applianc es contained within the confines of the
structure are properly and safely vented, operating, and have suitable combustion air before and after duct sealing occurs
and to ensure that all applicable state/local laws, codes, and standards are met and the ind®r air quality of the dwelling

is not compromised.

Homes with unvented combustion heating appliances are not eligible for duct sealing incentives.

Al UGEUDPOODPOT WEOGEWxUOx1T UOAawbOUUEOOI E wpb O wElstEdzartoi Bobdxiderarion] wo E
is required when a combustion appliance is present within the confines of the structure when duct sealing is performed.
Homeowners shall be made aware of the alarm and instructed how to operate, test, and maintain the alarm.

A combustion appl iance zone (CAZ) is an enclosed area containing a combustion appliance for the purpose of space
heating or water heating .
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DU 12ii Duct Sealing

All new and all accessible existing HVAC supply and return ducts, air handlers, and plenums outside the conditioned
space shall be sealed at all joints and corners, including prefabricated joints. It is unnecessary to seal longitudinal seams
unless they are damaged.

DU 12aii Duct Repair

Inferior sections of duct| such as rusted, crushed or disconnected sedbns or sections otherwise ineffective| shall
be repaired or replaced before duct sealing is performed. When there are large gaps in sheet metal or duct
connections, repairs shall be made using sheet metal, sheet metal screws, and/or mastic and mesheinfor cing
tape. Disconnected, loosefitting or new metal ducts shall be secured using at least three sheet metal screws at
each connection.

DU 12bfi Duct Support

To minimize sagging, ducts shall be supported with durable supports. Flexible ducting supports shal | be listed as
UL-hWhWEx x UOYT EQWET wEUwWOI EV0whUREwPPET WEOEWOOUwWUI UOUDEUWE
each connection to a hard duct. If possible, ducts shall be supported above the ground. When contact with the

ground is unavoida ble, closed-cell rigid insulation shall be placed under the ducts.

DU 12cii Duct-Sealing Materials

Ducts shall be sealed using pliable, water-based mastic labeled as meeting UL:181 standards. Gaps greater than
AZwUT EOOWET wUI b Gdinfordifyl tdpeudafor® £pplyin@ rnadtic. Boot-to-floor connections shall be
sealed with caulking, pliable mastic or expanding foam. Foil or mastic HVAC tape labeled as meeting UL -181
standards may only be used on the air handler.

DU 12dii DuctSealing Opportunities

All accessible connections of the supply and return plenum and trunkline, and all accessible takeoffs, runs and
boots| including the gores on adjustable elbows| shall be sealed with approved materials. The following target
areas are listed in order of priority:

Plenum

Plenum-to-takeoff connections

Remove existing loose tape before applying mastic
Branch Ts, Ys and Ls

Add three screws to each duct connection
Duct-to-duct connections

Gores on adjustable elbows

Finger/dovetail joints

© ©® No ok wDdhPE

Boots
10. Boot-to-floor, boot-to-wall and boot -to-ceiling connections
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11. Air -handler cabinet to return and base can
The presence of insulation alone shall not be considered a barrier to accessibility.
Loose tape shall be removed from rigid ducts prior to sealing. Secured tape shall be completely covered with
OEUUPEOwWPT PET wUT EOOwI RUI OEWEVOwWO! EUVDWURWET aO0EwWUT 1T wOEXT |

DU 12eii Flexible Ductwork

All flexible ducts shall be joined to a section of rigid duct of matching diameter, including locatio ns where two
separate sections of flex duct meet. Both the inner and outer lining shall be tightly fastened using a compression
strap tightened with a tool designed for that purpose. Tape may remain as long as a compression strap is installed
to maintain a permanent connection. Flexible ducting shall be supported and comply with UL -181 requirements.

DU 13ii Duct Insulation

All ducts in unconditioned areas shall be insulated to Program minimums. Special attention shall be paid to elbows and
termination areas to ensure complete coverage. Do not pull the insulation too tight as this will compress it and decrease
its R-value.

Do not insulate over flex ducts or preformed fiberglass duct board, and remove duct board insulation that is R -2 or less.
Insulation shall be secured to ductwork every 12" with rot -proof twine, noncorrosive wire or manufacturer -approved
vinyl tape if the insulation is vinyl -backed.

Duct insulation installed in basements, garages, storage areas or other human contact areas shall be coverkto limit
occupant exposure to insulation fibers (see section IN 1.7). Covering shall meet applicable fire codes.

Air conditioning ducts in unconditioned spaces should have a continuous Class | vapor retarder to avoid condensation if
required by code.

DU 14i Manufactured Homes Duct Sealing

The definition of a manufactured home is "a structure, transportable in one or more sections" and "is built on a permanent
chassis and designed to be used as a dwelling with or without a permanent foundation when connected to the required
utilities, and includes the plumbing, heating, air conditioning, electrical systems contained therein" (source: Part 3280,
Manufactured Home Construction and Safety Standards, Oct. 1994). For purposes of this specification, the ddinition of
manufactured homes will also include older homes manufactured in factories and hauled over the road to the home site,
and regulated by U.S. Department of Housing and Urban Development (HUD).

Where applicable, all ducts shall be installed, seaked, and supported in compliance with section DU.
Any portion of an HVAC duct that extends beyond the last register shall be blocked off and sealed.

The crossover ducts shall be installed to prevent compressions or sharp bends, minimize stress at the conections, avoid
standing water, and avoid excessive duct lengths. When skirting is not present, the crossover duct shall be protected
against rodents, pets, etc. Crossover ducts shall be secured with mechanical fasteners (e.g., stainless steel worm drive
clamps, plastic/nylon straps applied with tightening tool, etc.) and sealed with mastic.
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Where clearances permit, the crossover duct shall be supported above the ground by strapping or blocking. Min R-K O whu? w
foam board between duct and ground contact is permitted.

If a non-ducted return -air system is in the floor or ceiling cavity, it shall be eliminated. Seal all return -air openings in the
floor or ceiling and seal the main return -air opening in the floor or ceiling of the furnace closet. Return air shall b e
provided through grills in the furnace closet to the conditioned space. These grills shall be adequately sized for the
installed heating system. All interior doors shall be undercut, or other means provided, to allow return air to flow back to
the furnace closet.

If the rodent barrier has been removed and batt insulation has been installed in the floor, all HVAC ducts, boots and
plenums shall be sealed.
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UNRi UNDERFLOOR INSULATION: OVERVIEW

UN 1.Gi Introduction

Underfloor weatherization measures include a dding insulation, sealing floor penetrations, adding ventilation, installing a
ground cover and adding water pipe insulation. Insulation shall be installed to reduce heat loss between conditioned
space and unconditioned space or to the outside of the house

To be considered a complete measure and eligible for incentives, floor insulation shall:

1. Comply with the complete measure guidelines listed in section IN 1.0
Be installed in an area of unconditioned space with an existing R-Value not exceeding Program maximums

3. Bring the connected accessible unconditioned space into compliance with the applicable requirements listed in
Section UN (Refer to lllustrations UN 1.0a through UN 1.0d)

Only the area of the floor meeting the pre-existing insulation requirement is eligible for floor insulation incentives. The
Program does not require that areas with existing floor insulation over the pre -existing requirement receive additional
insulation or support techniques.

Situations where insulation has been contaminated by vermin or flood damage shall not be used for de -rating insulation
R-Value.

Insulation installed on the exterior walls of a crawlspace or on the foundation walls of a basement is not eligible for
incentives.

Insulation shall be installed so there is no air space between the insulation and the floor. Insulation that is not in
continuous contact with the bottom of the subfloor is not eligible for incentives.
11 1T T UwlOw( - whd vhuwi OUwUOT ermining té R-Zafdie &b existidgiisulaidn.U 1 wi OUwWET O

Illustrations UN 1.0a through UN 1.0d provide guidance for installing incentive -eligible floor insulation in a variety of

situations:
Illustration UN 1.0a Illustration UN 1.0b

Rocky Mountain Power
Idaho Technical Specificationglanual v3.1.1
Pg.28



W7 ROCKY MOUNTAIN
éPOWER

UN1.0a:AnUOEOOCEDPUDPOOI EWEUEPOUXEET wUOEIT UwUT 1 wi O UDahalllebintghtintow U x E
compliance with the requirements of Section UN.

UN 1.0b: A full conditioned basement. Conditioned basements are ineligible for floor insulation inc entives. Refer to UN
2.8.

Illustration UN 1.0c Illustration UN 1.0d

| »

UN 1.0c: Two unconditioned crawlspaces physically separated from one another. Only the specific area where floor
insulation is being installed | ?E © UEWRis required to comply with Section UN.

4- whiBYEow wWEEOUDOI YI Uubpdrequifedtb thinglyithASéction O a wE U1 E w?

UN 1.1 Underfloor Preparation and Debris

Degradable and absorbent scrap materials, especially wood and cardboard, shall be removedfrom the crawlspace. The
underfloor shall be checked for water leaks and wood decay before and after work occurs. The homeowner shall be
notified and corrective measures shall be taken, when necessary.

UN 1.7 Ventilation

Crawlspaces shall be ventilated by openings in exterior foundation walls. Such openings shall have a net area of at least 1
sq. ft. for each 150 sq. ft. of underfloor area. Where moisture due to climate and groundwater conditions is not considered
excessive, the Program may allow operable louvers and the required net area of the vent opening to be reduced to 1/300

or less (minimum 1/1,500), provided the underfloor ground surface area is covered with an approved ground cover. Vent
openings shall be reasonably secure to prevent the entry ofvermin or other animals.

Openings shall be located as close to corners as practical and shall provide cross ventilation. The required area of such
openings shall be equally distributed along the length of at least two opposite sides. Vents shall be covered with

corrosion-resistant wire mesh, with mesh openings not to exceed %" in dimension. Existing vent openings covered with
wire mesh need not be modified, except when modification is necessary to prevent the entry of vermin or other animals.
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Crawlspace ventilation shall not be blocked by insulation or other material. Baffles shall be installed around ventilation
that has been blocked to ensure proper airflow. Where venting cannot be reasonably added except by breaching a
foundation, ventilation requireme nts shall be waived.

If continuously operated mechanical exhaust ventilation is provided at a rate of 1.0 CFM per 50 ft 2 of floor area,
ventilation openings may be omitted.

UN 1.3 Ground Covers

All crawlspaces require a ground cover. All ground covers sha Il be a minimum of six -mil black polyethylene. If an
existing ground cover does not meet these specifications, it shall be repaired, or a new ground cover shall be installed. All
seams shall be lapped at least 12". The cover shall be continuous, with no s, tears or gaps. Exposed soil or earth in a
basement shall comply.

UN 1.4i Sealing Floor Penetrations

To prevent transmission of water vapor and to support the effective R -Value of the underfloor insulation, all floor
penetrations shall be sealed, including plumbing, wiring and duct penetrations, floor transitions, and similar openings in
the air barrier of the underfloor. Caulk, foam or other compatible sealants shall be used.

Open chases around chimneys that extend into the crawlspace shall be sealed ging fire-rated materials. Spans greater
than %" shall be bridged using sheet metal and ASTM E-136 rated caulk within 3" of masonry chimneys and flues.

Bathtub/shower drain accesses shall be sealed. If the drain trap is above the level of the floor, provisions to maintain
accessibility for maintenance shall occur.

lllustration UN 1.4

e =

" SEAL-FLOOR PENETRATIONS—__ =

Apply foam or other
sealant around gaps
between plumhbing and
subfloor

UN 1.5 Floors Above Other Unconditioned Areas

If the ceiling of a garage, service area, storage area or other unconditioned space (not including basements) serves as the
floor of a conditioned space above, this ceiling may be insulated to obtain a floor insulation incentive. Existing conditions
shall comply with cur rent Program standards for floor insulation, and the measure shall meet all the relevant
requirements in Section UN.
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UN 1.6% Rim Joist Insulation

In conditioned basements, the sill plate and each joist bay shall be sealed for air leaks before installing ingulation. Gaps
between the sill plate and foundation wall shall also be sealed for air leaks. Batt-type or foam insulation used in this
application shall be tightly installed, securely fastened, and at least R-15, and shall comply with applicable state and local
jurisdictional codes. A human contact barrier shall be installed over batt -type insulation. Foam insulation used to insulate
rim joists shall comply with applicable requirements in Section IN 1.4.

UNRi UNDERFLOOR INSULATION: INSTALLATION

UN 2.071 General Installation Requirements

Floor insulation shall be in contact with the floor. Use of unfaced batt -type insulation is acceptable. There shall only be
one vapor retarder in the assembly, and it shall be in direct contact with the subfloor and fa ce the conditioned space of the
home.

Kraft facing, commonly attached to batt -type insulation, is a vapor retarder. If kraft facing is attached, it shall be in contact
with the conditioned floor of the home.

Slight compression of insulation is acceptable to maintain continuous contact with the bottom of the floor. Insulation shall
be in continuous contact with the floor and fill the entire cavity depth, from the bottom of the subfloor to the bottom of

the joist or beam. Insulation shall also be in contactwith the joists that frame the cavity. The batt insulation installed into
joist cavities shall be slightly wider than the cavity in order to fill the cavity and fit the insulation more securely in pl  ace.

Insulation shall not be compressed into framing cavities not meeting manufacturers recommended thicknesses, therefore

N6l k? wEEYPUAwUT PEOOTI UUwhUwYwpBBUUVEQEOUwEEDODBU B wikhiOOOD WE EY B
thickness can still qualify provided the framing or insulation support material is furred down or other insulation

materials or techniques (or combination of) are used that have a higher R-value per inch, e.g., mineral wool batts, net and

blow, spray foam, or rigid foam board. Foam insulation shall comply with applic able requirements in Section IN 1.4.R-30

I DT T wgl OUPUawi PET UT OEUVUWEEUUUWDOUUEOOI EwPOWEWASI k2> wEEYDPUa W
Insulation installed into a joist cavity taller than 10" shall maintain continuous contact with the floor an d meet all other

relevant specifications outlined in Section UN.
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Illustration UN 2.0a

——Nee—————
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—— 1

Insulation shall be pulled free from any temporary stapling. Insulation shall be cut to fit without gaps or overlaps. There
shall be no gaps at theperimeter of the foundation.

Illustration UN 2.0b

Insulation shall be supported so it does not block or restrict crawlspace ventilation. If necessary, insulation may be
compressed to meet this requirement.

UN 2.1i Floor Insulation SupporMaterials
Use one of the following materials to support floor insulation:

Wood lath | Wood lath shall be a minimum of ¥4" x 1"

Twine | Twine shall be non-stretching polypropylene or polyester

Wire| Wire shall be stainless steel, copper or an equivalent materialof similar corrosion resistance, with a minimum
diameter of 0.04" (size 18 AWG). Selfsupporting wire hangers are not acceptable.
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Program incentives.

Fasteners for lah, twine or wire may be one of the following: hot -dipped galvanized nails, screws or corrosion -resistant
UUExOIl UwUT EVWEUVUI WEOwWOI EV0whWwT EUT 1 wECEWOOOT wi OO0UT T wlOwx1 Oi

lllustration UN 2.1

S
PENETRATION
MINIMUM

GALVANIZED NAIL OR STAPLE NO HAND-STAPLE GUNS
TO SUPPORT TWINE OR BATT HAMMERS

UN 2.3 Spacing Requirements for Support Sgsts

Staples shall be driven with apower-EEUUE Ul EwWUUEx Ol UwUOOWEET Bl YI WEOwWOI EVUWGE wx |

support systems is as follows:

Table UN 2.2
Maximum
Spans Spacing
24" or less 18" apart
48" 12" apart
60" 8" apart
72" 6" apart

Wood lath shall not be used for spans greater than 48". Splicing does not meet this requirement. Wood with a thicker

dimension may be used for wider spans.

Support systems for spans greater than 72" or support systems not secured to the bottom of the joiss require prior

approval by the Program.

Batt-type insulation shall be supported no more than 3" from the ends. This support shall be parallel to the end of the batt.

Small pieces of insulation shall be supported.
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SKIPPING JOISTS
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48” maximum

Insulation shall be supported so

that it is in direct contact with

[P »l
T —
L—tP
Supports only
No air gap/ allowed on the
cavity filled bottom of
beams/joists

the bottom of the subfloor
sheathing.

Up to 16” joist space, staple 12” apart. Skip 1 or 2 joists

up to 48” max.

48” maximum

&

HY

No air gap/

the bott f
cavity filled e

beams/joists

//V
Supports only allowed

127

7

Up to 24" joist space, staple 12” apart. Skip one joist up to 48” max.

Support systems shall be fastened to the underside of floor joists. Joists may be skipped; however, the maximum spacing
shall not exceed 12". The maximum span ofskipped joists shall not exceed 48".

UN 2.3i Water Pipe Insulation

All hot and cold water pipes not enclosed within the floor insulation shall be insulated to a minimum of R

water pipes shall be repaired before insulating them.

-3. Leaking

All water pipe insulation shall be secured with twine, corrosion -resistant wire or plastic compression ties. Tape is not
allowed to secure water pipe insulation. Do not cover the handles and spigots of safety drain valves with insulation.

Fiberglass insulation shall have a minimum finished thickness of

1", be in continuous contact with the water pipe, and be

secured every 12". Insulation shall be secured to the beam at a minimum of every 12" when water pipes run next to a

beam or joist.

Preformed insulation shall be pro perly sized. Corners shall be mitered to fit tightly. The inside diameter of the preformed
insulation shall match the outside diameter of the water pipes. Preformed insulation shall be supported every 24" and

within 3" of the ends. If connections and corners are larger than piping, exposed joints shall be insulated with fiberglass or
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preformed insulation equal to the outside diameter of the connection
and corners.

UN 2.4 Inside Access Doors for Underfloors

All operable accesses between unconditioned and @nditioned spaces shall be insulated to R-25 for floor hatches and R-15
for doors in walls. Insulation shall be securely fastened to access doors using staples and twine or a similar method that
ensures the effectiveness and durability of the insulation. I nside access doors shall be weatherstripped.

Illustration UN 2.4

Accass cover

: '-::H:'E:}:::"E::H::'.‘i’:

R-25 minimum —————= =

Staple and twine —

Alternatively, R -5 or greater rigid insulation installed between the access cover and a rigid protective material (OSB,
plywood or other durable rigid material) is allowed. Insulation  shall be sealed around the perimeter to the access cover
using caulk, adhesive or spray foam. The rigid protective material shall be mechanically attached to the access cover to
securely hold insulation in place. The access cover assembly shall be tightlysealed using weatherstripping around the
entire perimeter.

All operable accesses shall remain operable unless an access is sealed off in favor of another existing access or a newly
created one. Work performed in an inaccessible area that will remain inaccessible after completion shall be documented
PPDUT wxT OUOT UExT UwET UEPODPOT wOT 1 wdOl EVUUTI ZUWEOOXxOPEOET wbbUT wU

UN 2.51 Outside Access Doors for Underfloors

Any outside access shall have a door that is easily opened to permit inspection andshall be weather and vermin-resistant.
A vertical access may be screened when it is part of the crawlspace ventilation system. Horizontal hatch covers shall shed
water. Wood in contact with soil or concrete shall be pressure treated.

Existing covers are acceptable if they are in good condition and are weather and vermin -resistant.

UN 2.61 Dryer Exhaust

Dryer exhaust ducts shall be vented to the exterior of the structure, be sealed to prevent exhaust air from entering the
building, have a damper, and termi nate in a code-approved vent cap. New dryer ducts shall be rigid metal, securely
connected with mechanical fasteners and permanently supported. Exhaust systems shall comply with local code and
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manufacturer specifications, be as straight as practical,and O U wl BET I Ewl Kk A w3 Owx Ul YI ODWEOOEO
shall not be connected with screws. A metal clamp or UL -rated foil tape may be used to secure dryer duct connections.

UN 2./ Downdraft Exhaust Ducts
Downdraft exhaust ducts may have a 90-degree turn and shall exit through the foundation or exterior wall, be sealed
(with no visible gaps) to prevent exhaust air from entering back into the building, and end in a code -approved vent cap.

UN 2.8i Vertical Walls in Underfloor Spaces

Uninsulate d walls between conditioned and unconditioned spaces in the underfloor area shall be sealed for air leaks,
insulated to a minimum of R -15 and create a continuous thermal envelope. The floor cavities between joists that connect
adjacent conditioned space tounconditioned space shall be sealed with a rigid air barrier. When no wall exists, one that
extends to the bottom of the subfloor shall be constructed and an effective pressure and thermal boundary shall be
installed.

UN 2.9 Installing Foam Insulation

Spray foam insulation may be used for insulating and air sealing an underfloor area either on its own or in combination
with other insulation types (such as flash and batt). This assembly shall meet the requirements for R-Value, be in contact
with the condi tioned surface, comply with manufacturer specifications, and comply with the thermal and ignition barrier
requirements for foam plastics as defined by the prevailing jurisdictional building code. There shall be no gaps or voids in
the insulation assembly and all other applicable underfloor specifications shall be met.

Spray foam is exempt from support requirements. When used in combination with other insulation types, spray foam

shall be installed in contact with the conditioned surface of the home.

When installing foam -D OUUOEUDOOwx UOEVUEUUOwWUT 1T wOEOQUI EEUUUI Uz UwOEOI OwxU
the end use shall be left with the homeowner and presented to Program representative for review during the QA process.

Refer to IN 1.4 for further requirements for foam insulation.

UN 2.10i Miscellaneous Underfloor Specifications
Underfloor areas that allow easy human access shall comply with the requirements defined in IN 1.7 to protect occupants
from encountering fibrous insulation in areas where routine storage or maintenance occurs.

An air barrier or skirting shall protect underfloor insulation exposed to the wind, including unskirted crawlspaces and
cantilever floors.

Unconditioned unvented basements with concrete floors and walls do not require a ground cover, foundation vents or
water pipe insulation, except for pipes located on exterior walls. Unconditioned vented basements with concrete floors
and walls do not require a ground cover, but water pipes shall be insulated according to UN 2.3.
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Basements with exposed soil or earth shall have a ground cover installed on exposed areas.
If standing water is found in the crawlspace, it must be drained before the floor can be insulated. A sump pump may be
needed for some situations. Draining the water is the responsibility of the homeowner.

Before installing insulation in contact with active knob and tube wiring, the electrical system shall be inspected and the
homeowner shall receive written approval by a licensed electrician. Insulating floors with knob and tube wiring shall be
at the discretion of the contractor and homeowner and adhere to state and local code.

UNAi UNDERFLOOR INSULATION: MANUFACTURED HOMES

UN 3.(h Introduction

The definition of a manufactured home is "a structure, transportab le in one or more sections” and "is built on a permanent
chassis and designed to be used as a dwelling with or without a permanent foundation when connected to the required
utilities, and includes the plumbing, heating, air conditioning, electrical systems contained therein" (source: Part 3280,
Manufactured Home Construction and Safety Standards, Oct. 1994). For purposes of this specification, the definition of
manufactured homes will also include older homes manufactured in factories and hauled over the ro ad to the home site,
and regulated by U.S. Department of Housing and Urban Development (HUD).

Floor insulation in manufactured homes must comply with applicable requirements listed in section UN with the
following requirements specific to this type of hou sing stock.

If the existing R-Value of the floor cannot be verified, a default R-Value may be used unless an actual value can be
observed during weatherization work. Refer to Appendix B.

Note: The Program does not provide incentives for the cost of removing or replacing an existing belly board. State or
local code may require belly boards on manufactured homes.

Illustration UN 3.0

DOUBLE-WIDE MANUFACTURED HOME

i 1§
e - l ' = [ L)
‘' side (with fumagie) - CuiSdE-sirinkt '8' side (with fumace)
<«—— Marriage line
Indoor coils '
Forced air fumace b At 5o Skirting ~

76 J'\ y— Cross-over duct
£t Transport barrier ™ / Ground Cove

== ;JE.: __._ == :_:_:_: =f|= _J:i_]:i_.]_:ﬂ:ii:m:il:_____v_ —lI—ll— ==
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UN 3.1 Preparation

Belly board or belly wrap shall be repaired to prevent insulation from falling from floor cavity. Repair materials shall be
stitch stapled to the belly board or otherwise permanently affixed. Plumbing leaks shall be repaired and decayed wood
flooring shall be replaced.

All plumbing penetrations through the floor (e.g., bathtubs, clothes washers, sinks, etc.) shall be sealed before underfloor
insulation is installed.
lllustration UN 3.1

. Cavity-fill insulation
injected into cavity
between insulation and
sub-flooring.

ATATerasarIeavivar Repair and seal
exposed ducting

Repair torn or missing

; Insulation hose
fabric with same. Substitute

fabric shall have 85 psi bursting New 6 mil black ground
strength minimum, cover recommended

UN 3.2 Materials
Materials used to patch the belly board shall be breathable, durable and capable of supporting the insulation. Expanding
foam or other sealants shall be used to seal accessible floor penetrations.

UN 3.31 Installation

Underfloor cavities shall be insulated either by drilling small holes in  the belly board or by drilling through the rim joists
perpendicular to the floor joists. If holes are drilled through the belly board, they shall be patched. Holes drilled in the rim
joists shall be patched with wooden plugs.

The entire floor cavity shall be packed with insulation to achieve Program minimum R -Values.

RIM JOISTS MUST BE
2X6 OR LARGER

REMOVE SKIRTING AND TRIM
PRIOR TO DRILLING
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WA WALL INSULATION

WA 1.(i Introduction

This section applies to exterior walls and buffered walls adjacent to unconditioned areas, such as garages. Insulation shall
be installed to reduce heat loss between conditioned and unconditioned spaces or to the outside of the house. Basement
walls, conditioned crawlspace walls, and below grade walls do not qualify.

To be eligible for an incentive, the existing wall insulation shall not exceed pre -existing Program limits, and all cavities in
all exterior walls shall be insulated to Program minimums or co mpletely filled.

To be considered a complete measure and eligible for incentives, wall insulation shall:
1. Bring all accessible wall areas that are eligible for incentives to the RValue specified by current Program
qualifications (refer to IN 1.0)
2. Bring the accessible wall areas affected by the insulation project into compliance with the applicable requirements
listed in Section WA

WA 1.1 Knob and Tube Wiring

Refer to IN 1.2 for Program requirements regarding knob and tube wiring.

Enclosed wall cavities with active knob and tube wiring may be left uninsulated as long as this area is equal to or less
than 10 percent of the total uninsulated exterior wall area of the conditioned space. This area shall not be eligible for
incentives.

WA 1.7 Insulating Closd Walls

This subsection refers to exterior walls and buffered walls adjacent to unconditioned areas, such as garages. Refer to AT
1.13 for Program requirements for buffered walls adjacent to attics. All cavities in all walls shall be filled, including sma |l
cavities above, below and to the side of windows and doors. Use of an infrared camera is strongly encouraged to identify
such cavities, and due diligence shall be applied to ensure a consistent level of insulation.

Insulation shall not be installed in w all cavities that serve as air ducts for heating or cooling. Cavities containing wall -

mounted heaters shall not be insulated unless there is blocking to prevent contact with insulation. Cavities containing

fuse or breaker boxes shall not be insulated withoU Uw U T 1T wi 001 &b Ol Uz eantb@sable indulEtdouped Oa wd OO
ASTM E-136) shall be installed in wall cavities adjoining fireplaces and/or chimneys.

WA 1.3 Plugs and Finish Work

Plugs shall be sealed, weatherproofed and ready to paint. Plugs shall notbe vented. Plugs shall be made of material that
will not shrink or expand, which would result in damage to the siding or finish. If the surface of the plug is below the
surface of the siding, the hole shall be filled with non -shrinking, waterproof filler. If siding is removed and holes are
drilled in the sub -siding, the holes shall be plugged.
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WA 1.4 Removing and Replacing Siding

Before replacing siding, holes shall be filled with fitted plugs, covered with tar paper, counter flashed, and stapled.
Shingles or shakes shall be nailed every 4" with a minimum 4d galvanized finish nail and at each corner. Clapboard -type
siding shall be nailed at every wall stud or 16" on center. All replaced siding shall use galvanized or corrosion -resistant
nails and be reinstalled in a professional manner. Any raw wood shall be primed or sealed.

WA 1.51 Open Wall

Open walls that separate conditioned and unconditioned spaces, such as garages adjacent to a conditioned space, shall be
sealed for air leakage, insulated to Program minimums (or the cavity shall be filled), and covered with a vapor -permeable
air barrier to limit human contact in compliance with the requirements of AT 2.6. See IN 1.8 for the eligibility

requirements for homes without intact interior wall coverings.

WA 1.67 Interior Installations
6EOOVUwWUT EQWEUT wPOEEET UUPEOIT wi UOOwWUT T wi ROTI UPOUWUT EOOWET wi PO
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Wi WINDOWS AND SLIDING GLASS DOORS

WI 1.( Introduction

Window requirements shall also apply to sliding glass doo rs unless otherwise stated. Windows shall be installed and
UUxxOUUI EwWEEEOUEDOT wOOwUT T wOEOUI EEVUUI UzUwUxI1 EPIi PEEUDPOOUWE
window -weight cavities exist and are accessible, the weights shall be removed andhe cavity shall be filled with

insulation. Windows shall be reasonably sealed to prevent air infiltration. All incentive -qualifying windows shall meet

the applicable requirements| unless a waiver is approved in advanced by the Program (see IN 1.5)] to be considered a

complete measure. Windows shall be installed to prevent heat loss from a conditioned space to the outside of the house.
Basements that are heated, contain heating equipment (including ducts) or have a direct access to the interior conditioned

space of a home shall be considered conditioned space for the purpose of window incentive qualification.

Overview for all glazing systems:

Safety glazing shall be used where required by current state code. See subsections about safety glass for details.

Windows shall operate smoothly and safely.

Screens shall be furnished with all operable windows.

Exterior wood, including the frame, sash, trim, stops and sills, shall be at a minimum primed and ready for paint.

Hardware and fasteners shall be aluminum, stainless steel, galvanized or other corrosion-resistant material.

Any exterior seam/gap connected to the window, trim, or rough opening that could potentially allow the passage

of bulk moisture into the building cavity or behind the weather -resistant barrier shall be sealed with an

elastomeric sealant that complies with the requirements listed in WI 1.2.

7. &ExUWEI UP1 1 OwUOT 1T wi R0O1 UPOUWUPEDOT WEGEWUT T wPPOEOPWUT EVWE!
OEUI UPEOS w$SRUI UPOUWOUWPOUI UPOUWYOPEUWOOUIT wOT EQwaEWET T x|
approved m aterials, such as backer rod, nonexpanding foam or a similar product prior to caulking, if caulking
will be applied.

8. Weep holes shall be left clear and unobstructed to allow for proper drainage.

oo h wN R

Window incentives shall be paid only for replacement windows equal in dimension to or smaller than the original rough
opening. Enlarged windows and those installed where no window previously existed are not eligible for Program
incentives, except when the window area is increased to meet egress requirements.

Wind ows shall be installed to meet these specifications unless federal, state or local jurisdictional codes exceed these

Ux]1 EPI PEEUDPOOUS w( OWEEUT Uwbi 1T Ul wOT 1 wUl gUDPUI O1 OOUwWOI wlil DPUwWUI
installersshall ET I 1 UwUOwUT 1 whpPOEOPWOEOUI EEUUUI Uz Uwi UPEIT OBPOI UWEOE wb
specifications before submitting an incentive application.

Pieces of exterior siding that have been removed and replaced, or otherwise affected by window install ation, shall be
made weather-resistant upon reinstallation. Any seams opening to the internal weather barrier, sheathing or wall cavity
shall be sealed, except for butt joints of fiber cement siding, which may be left unsealed so long as a secondary weathe-
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resistant barrier is present under the siding. Any newly exposed bare wood shall be primed and ready for paint or
painted.

Windows shall be installed between conditioned and unconditioned space. Windows installed between unconditioned
garages and the exerior of the house are not eligible for Program incentives.

WI 1.1 General Requirements for Glazing
Replacement windows shall be certified and labeled for U -Value in accordance with the simulation, testing and
certification procedures of the National F enestration Rating Council Incorporated (NFRC).

WI 1.3 General Requirements for External Sealants

$R301I UOEOwWI OEUUOOI UPEwUI EOEOUUOWUUET WEUWEEUOODPOT OwUT EOOWET w
recommendations. Sealants shall be selectedor good adherence to all contacted building materials except backing

material and be applied only to clean, dry and oil -free surfaces. Caulking may be applied to joints, seams, gaps or other
openings, but shall not be used as a paint to cover exposed woal or other features.

The following window types are common for retrofits. For windows not meeting these descriptions, contact the
Program for information about qualifying installations.

WI 1.3 Insert Windows

371 w/ UOT UEQWET i POT Uw?DOUI UOwPPOEOP? WEUWEOawWwPDOEOPWUT EVUWEODI
Ul UOTI EW?PEOCOOEQwWPPOEOPU? WEBEW?RT OUUT wi POwbPPOEOPUS>» w( i wEOwPOUI
window, the existing window sha |l be removed in a way that does not damage the weather-resistant barrier. Insert

windows shall be secured to the rough opening within 4" of each side corner and a minimum 12" on center thereafter.

Insert windows shall be sized as close to the measurementsof the interior jamb as reasonably possible. Gaps more than
®FWPPDET wEl UP1T 1 OQwUT 1T wli RUIT UPOUWUPEDPOT WESEWUT 1T wbOUI UOwPDOEOP W
deep or wide shall be filled with backer rod prior to caulking. The flashing shall tuck behind the exterior siding at least 1".

Insert windows shall be supported at the fin line.

WI 1.4 SurfaceMounted Windows

The Program does not allow surface-mounted windows on site -built houses or on manufactured homes with wood
siding. This subsection does not apply to stuccomounted windows. Surface -mounted windows designed for this purpose
may be installed on manufactured homes with aluminum siding, provided that the siding is cut back to allow the

window to be integrated with the weather -resistant barrier.

WI 1.5% FlangedWindows

Flanged windows have nailing flanges and are installed on the sheathing or framing. The tops of all flanged windows
shall have Z-style rigid flashing, known as a drip cap, inserted behind the weather barrier and over the head trim piece,
unless the tops ofthe windows are protected by an overhang (see lllustration W1 1.6 | Exposed to the Elements). Drip
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caps feature a pronounced lip that slopes gently down toward the exterior. The front edge of a drip cap shall have a
downward bending lip of at least ¥4" (see lllustration WI 1.5).

Illustration WI 1.5:

~Drip cap integrated with
weather resistant barrier,
and installed above head
trim piece.

kk_rldd,;ﬁ,

Interior Exterior

The sides of flanged windows shall be flashed with 15-pound felt or an equivalent manufacturer -recommended flashing
material. The flashing material shall be inserted underneath the existing siding and building paper and over the fins of
the windows.

The tops of flanged windows shall be flashed with 15 -pound felt or an equivalent manufacturer -recommended flashing
material. The flashing material shall be inserted underneath the existing siding and building paper and over the top fin of
the windows.

The bottoms of flanged windows shall be flashed with 15 -pound felt or an equivalent manufacturer -recommended
flashing material. The flashing material shall be inserted underneath the existing siding, over existing building paper and
under the bottom fins of the w indows.

All filler, trim and adjacent siding shall be thoroughly caulked. The flashing shall tuck behind the exterior siding
at least 1".
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WI 1.6 Exposed to the Elements
To determine if a window is exposed to the elements, use the two-to-one ratio system. See the following illustration:

Illustration WI 1.6

~ TWO-TO-ONE Ratio:
Distance "A" must be
at least twice distance
> ¥ ' "B"
=>F IF NOT: add flashing at

point C
A I B

=

=

SN

P -
NAE
X P
/ A\
/\
Lw:\,

C

WI 1.1 StucceMounted Windows

Stucco-mounted windows are replacement windows that mount directly to the frames of existing windows.

The fin of the new window shall be sealed to the outer flange of the existing window with a sealant designed for this

xUUxOUIT w3l 1T woObxwOil wOT 1T wi RDUUDOT WwEOUODPOUOWI OEOT 1 wUT EQOOWEIT w
window and the interior trim shall be caulked. If the gap exceeds ¥4", th e gap shall be filled with window manufacturer -

approved materials, such as backer rod, nonexpanding foam or a similar product, prior to caulking, if caulking will be

applied. The gap shall then be covered with a permanently attached trim material and caulk ed on the top and bottom

seams.

The bottom rail of the existing window shall be cleaned to prevent blockage of weep holes. The miter joints on the fin of
the replacement window shall be smooth so the corners do not bulge from the aluminum window.

WI 1.81 Miscellaneous Requirements
The bottom rail of a sliding glass door shall be firmly supported within %2" of the exterior edge of the frame.
Any wood touching the ground or cement shall be pressure treated.

WI 1.9 Health and Safety Requirements
All windows shall meet the following egress and safety-glazing specifications. Installers are required to meet current state
or local code if it is more restrictive than the Program specifications.

Any casement, awning or other window that may be opened by the appli cation of force away from or into the structure
and that is installed above the first full story shall have a manufacturer -provided window opening control device for
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child fall protection. The device must prohibit the passage of a rigid sphere 4" in diamet er and, when used for egress,
must be fitted with a quick release mechanism as mentioned in WI 1.11.

WI 1.1Gi General Safety Glazing Requirements
Refer to all applicable federal, national, regional, state and local codes or regulations to determine window locations
requiring safety glazing.

WI 1.1% Emergency Egress Openings
Refer to all applicable federal, national, regional, state and local codes or regulations to determine requirements regarding
egress openings.
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PART 2: MECHANICAL SYSTEMS

This section covers technical specifications required when installing HVAC and plumbing equipment for program
incentives.

To be considered a complete measure and eligible for incentives, mechanical installations shall:
1. Comply with the complete measure guideli nes listed in section IN 1.0

2. "O0O0xO0awbbhUOl wul guUpUI 61 OVUWUT T EUEDPOT WEOET WEOOXxOPEODOET wEOE
and 1.12.

CAQi CENTRL AIR CONDITIONER

CAC1.0A Introduction
This section governs installation requirements for ducted and ductless heat pump systemsand central air conditioners .
Referto IN 1.2, IN 1.3, IN 1.14, IN 1.15 and IN 1.16 for additional requirements.

The contractor shall ensure evaporators and condensing units are compatible with one another according to AHRI
specifications.

Refer to Appendix D for additional best practices regarding ducted and ductless heat pump systems.

CAC1.17 Thermostat
A programmable thermostat with the ability to program a temperature setback shall be installed. The temperature setback
shall be no more than 3 degrees Fahrenheit to maximize energyefficient operation.

CAC1.21 Line Set Requirements
Line set penetrations through the building shell shall be sealed.

Outdoor portions of the line set shall be protected with a mechanically secured rigid covering. In situations where
installation of a rigid cover is impractical, a securely fastened UV -resistant covering may be used to protect the line set.

The line set shall be insulated over its entire length. For central air conditioners, the liquid line may be uninsulated.

CAC1.3i Outdoor Unit Installation
The outdoor unit shall rest on a permanent pad on a stable, level surface.

The outdoor unit shall not be covered with debris or have obstacles nearby that restrict or prevent airflow over the unit.
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DHAY DUCTLESS HEAT PUMP

DHP 1.Gi General Requirements
Ductless heat pumps shall be installed in accordance with the requirements listed in HP BP 1.0, HP BP 1.2 and HP BP 1.3
and according to the following.

DHP 1.5 Outdoor Unit Installation

Set outdoor unit on a pad placed on a stable, level surface; secure urtito pad using bolts and/or adhesive. In lieu of pad
mounting, the outdoor unit may be wall mounted using hardware designed specifically for this purpose and installed per
the manufacturer's instructions and recommendations. If using wall -mount brackets, use vibration mounts to prevent
noise concerns.

In cold climates, elevate the unit to maximize clearance under the outdoor unit for easy drainage and reduced snow and
ice buildup.

New tubing flares shall be created and connected with the R410A nuts (supplied with your indoor and outdoor unit).
Flare nuts provided by the tubing manufacturer shall not be used.

DHP 1.2 Indoor Unit Installation
31T wbOEOOUWUOPUWUT EOOWET wUTl EVUIT OawdOOUOUI EOwOIl YI OwEOEface OUOE
(wall, soffit, partition, etc.). Mounting to movable walls or partitions is not allowed.

Condensate drain should slope downhill and run to a suitable termination point away from crawlspaces and walkways.
Condensate pumps shall not be used unless no aher reasonable solution for adequate drainage is feasible.

ECMi GAS FURNACE WITH ELECTRICALLY COMMUTATED MOTOR (ECM)

ECM 1.6 General Requirements
Combined supply and return static pressure needs to be between 35 to .65 WCI (87162 Pascal)n the highest heating or
cooling fan speed setting upon installation.

All physically accessible ducts should be firmly connected and duct connections at the furnace must be sealed

GEQi GROUND SOURCE HEAT PUMP

GEO 1.6 General Requirements

Systems shoud be designed and installed according to the International Ground Source Heat Pump Association
(IGSHPA) guidelines (http://www.igshpa.okstate.edu ), manufacturer recommendations, and all local, state, and federal
laws and ordinances.

Rocky Mountain Power
Idaho Technical Specificationglanual v3.1.1
Pg.47


http://www.igshpa.okstate.edu/

W7 ROCKY MOUNTAIN
éPOWER

ENERGY STARrated COP shall be compliant with the most up -to-date version of the ENERGY STAR Specifications for
the system being installed. http://www.energystar.gov/index.cfm?c=geo_heat.pr_crit_geo_heat_pumps

Systems should be sized to meet no less than 100% of the design heating load.
All system components, including the ground loop, shall be warranted for a period of no less than 5 years.

2aU01 OwUT OUOCEWET wET UUDPI Pl EWEUWEW?/ 3" 2w" 00O0DPUUPOOT Ew' 1 EVw/ U
Heat Pump Form. http://www.bpa.gov/EE/Sectors/Residential/Documents/PTCS_GSHP_Form_2015.pdf.

Installations shall meet sections 4 and 5 (Auxiliary Heat Sizing and Auxiliary Heat Control ) and section 10 (Air Flow) of

http://www.bpa.gov/EE/Sector s/Residential/Documents/ASHP _Specifications 2013.pdf

HP B HEAT PUMP WITH BEST PRACTICES AND INSTALLATION

HP BP 1.8 Introduction
This section governs installation requirements for ducted and ductless heat pump systems. Refer to IN 1.1, IN 1.10, IN
1.12,and IN 1.13 for additional requirements.

The contractor shall ensure evaporators and condensing units are compatible with one another according to AHRI
specifications.

HP BP 1.fi Thermostat
A programmable thermostat with the ability to program a tempera ture setback shall be installed. The temperature setback
shall be no more than 3 degrees Fahrenheit to maximize energyefficient operation.

The balance point shall be within 5 degrees (plus or minus) of 30°F.

HP BP1.8 Line Set Requirements
Line set pendrations through the building shell shall be sealed.

Outdoor portions of the line set shall be protected with a mechanically secured rigid covering. In situations where
installation of a rigid cover is impractical, a securely fastened UV -resistant covering may be used to protect the line set.

The line set shall be insulated over its entire length. For ducted heat pumps only, the liquid line may be uninsulated.

HP BP1.8 Outdoor Unit Installation

The outdoor unit shall rest on a permanent pad on a stable, level surface.
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The outdoor unit shall not be covered with debris or have obstacles nearby that restrict or prevent airflow over the unit.

HP BP 1.8 Air Flow Test

Air flow shall be tested after installation preferably using a TrueFlow Air Handler Flow Meter ™, The Energy
Conservatory™ Flow Conversion and Flow Resistance Correction Factors are available in Appendix E and F.

Alternatively, checking return air static, supply air static, and total static pressures and comparing to the Static Pressure
Air Flow Chart can be done. Refer to Appendix G .

Other methodology may be used with Program pre -approval.

Air flow across the coil shall be 350 CFM/ton or greater, tested at the highest heating or @oling capacity.

HP BP 1.6 Refrigerant Charge Performance Check

Refrigerant charge can be checked by either measuring subcoolingOR by a temperature split check depending on
outdoor temperature:

Subcooling Test
1 Test with unit in cooling mode when outdoor temperature is 65° F or higher
1 Run unit for at least 15 minutes before taking reading
f Confirm measured sub-cooling is within +/ -+ 8 %wOi WOEOUI EEUUUI Uz UwUEUT 1 OwYEOU
1 OUl UOEUDYI OAOWEOOI PUOWEXxxUOEET w0l Ox1 UEODUUI wOEUET T Uw
Temperature split
9 Test with unit in heating mode when outdoor temperature is below 65° F

1 Confirm measured temperature split is equal to or exceeds expected values in Heat Pump Temperature Split
Chart. Refer to Appendix H

HP BP 1.6 Lockout Controls

Heat pump installations shall use control strategies that minimize unnecessary use of auxiliary heat. In all systems,
auxiliary heat shall not operate during a first stage heating call (unless system is switched to emergency heat.) Controls
shall be in place so that auxiliary heat will not be engaged if the outdoor temperature is above 35°F, unless supplemental
heating is required for defrost cycle or for emergency heating.

HP BP 1. Sizing

Manual J or an equivalent load calculation shall be performed to determine loads of home. A block, or whole house, load
calculation is acceptable as opposed to a roomby-room load calculation.

Capacity of the heat pump must be sized within one -half ton (6,000 BTU/hr) of the calculated heating load or the next
available size.

Heat pumps shall be sized using a 30° F balance point.
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Auxiliary heat capacity shall not exceed 125 percent of the heating design load.

WHiA HEAT PUMP WATER HEATERS

WH 1. Introduction

This section governs installation requirements for heat pump water heaters. Refer to IN 1.2, IN 1.3, IN 1.14, IN 1.15 and IN
1.16 for additional requirements. See Appendix D for additional best practices regarding heat pump water heaters.

WH 1.11 Installation

The heat pump condensate shall be removed from the areaof installation via an adequately sloped drainage system,
condensate pump or connection to an existing plumbing drain. If drained to the outdoors, avoid creation of a slip hazard
over sidewalks and driveways.

Ensure the unit location meets manufacturer space requirements and that the unit has adequate manufacturer
recommended clearances around and above the unit.
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PART 3: NEW HOMES PERFORMANCE PATH
WHPHI WHOLE HOME PERFORMACE PATH: OVERVIEW

WHPP 1.6 Introduction

These guidelines provide Home Energy Raters with technical guidance on submitting and modeling homes using

REM/Rate uwUOW@UEODI awi OUwWUT T w' 001 w$ Ol UT aw2EYDOT Uw- 1 buntil dnerU we 1 (
OOUPEIT Ow1l EUI Uz thwuestiveéesido®alRBWI Rateversian 1464 or earlier to determine compliance. These

guidelines also provide information on required documentation and necessary REM/ Ratereports when submitting homes

to the program for incentive processing.

Where these guidelines conflict with guidance in REM/ Ratg Uwi 1 Ox wi DOI OQwi RPUUDAOT wi1$2- $3wlC
for other certification programs, this document takes precedence for purposes of estimating approved savings for
incentive qualification.

WHPP 1.fi UserDefined Reference Homes

User-Defined Reference Homes (UDRH) are used as the basis for generating energy savings. The UDRH characteristics

are based on current energy code in the location where the home is to be constructed. The UDRH file (.udr) edits selet

i TEOUUT UwOil wUT T wi1EUI Uz UWEUDPOEDOT wi POI WwEUI EUDOT WEWEOET wol YI
geometry and size. The Rater must download the set of UDHR files and save them to their computer making sure to

maintain the .udr exten sion. Please contact a program technical staff to obtain the UDRH files applicable to your region.

BOwUUOwWEwW4#1' WEOOXxEUDPUOOOWUI O1 EQw?4 U1l Uw#l i Ol E Raté Thiswill OET w'
display a screen with 3 sections. Inthetox wUl EUPOOWOEET Ol Ew?4#1"' wwubOl » OWOEx wOOwOI
OT1T wxUOT UEOQOB w# OwdOOUwWUI O1 E0wl PUTT UWEORwWOOWUT T wOPEEOT wUI EUDPO
211 xOUUU> OwU1 O1 E0wUT 1T wEl UPUT ERi xH00WwO0wbDOBB dn®HViwy Owd OUwD
used to generate percent savings above code based on total Annual Enéd U1 w" OQUUOxUDPOOwWPOwO6T dw u

11 xOUU? wWEEOWE]l wUUOwWUPOUOUEOI OUUOawUOQwWEDPUxKEawWEI EUEEUI UBUUD
7 S
User Defined Reference Home lﬁ
UDRH File
Z:M. AUDRHYWA updated code- 2016_Option 3_4_5c_v2.udr
UDRH Export
™ Reference [ Design
< No Database Selected >
Reports
I Equipment Sizing ™ Performance Factors
™ Component Loads
™ Component Consumption ™ Lights and Appliances
[” Energy Costand Featwe | Performance
0K Cancel Help
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For homes with non-electric water heaters, these savings shall not be included to calculate percent savings above code.

Contact a program technical staff for additional guidance on using UDRHs and choosing which UDRH to use depending
on your location and energy code update cycle.

WHPH WHOLE HOME PERFORMANCE PATH: MODELING GUIDANCE

WHPP 1.8 Generd Modeling Guidance

The following guidance is meant to supplement REM/ Ratg Uwb OUIl UOEOwT UPEEOEI wEOEwWxUOYDEI
Ux]l EPI PEwUaUUI OUWEOEWEUUI OEODPI UwUT EVwEUI Oz UwUx1 EPI PEEOOCa WO
effects on modeling results and are intended to help ensure consistent and accurate estimates which adhere to regionally
accepted values. The following sections are organized according to the individual screens within REM/ Rate

WHPP 1.8 Site Information

Cli mate Location

The home shall be modeled in the geographically closest climate location available in REM/Rate
Utility Rates

The Rater shall use utility rates accurate to the utility territory in which the home will be constructed.
WHPP 1.4 GeneralBuilding Information

Area of Conditioned Space (CFA)

Rater shall include all finished and unfinished spaces that are within the thermal envelope of the home and receive
intentional space conditioning. Rater shall not include spaces that receive minimal space conditioning, such as
conditioned crawlspaces; or no intentional space conditioning, such as unheated basements or unvented crawlspaces in
Ul EwOi w" OOEPUDOOI Ew2xEETI wWEEOEUOEUDPOOUS wnuOUwi 001 UwkUT wphpEO
measured from the interior surface of all wall assemblies. All other aspects of dimensioning shall be performed in
accordance with ANSI standard Z765-2003 for measuring houses.

Volume of Conditioned Space

Rater shall calculate the total volume of all spaces within the thermal envelope of the home. Volume includes but is not
limited to:

1 All above - and below-grade finished living areas

Volume from vaults and other ceiling height changes

1 All other spaces, whether finished or unfinished, that are within th e thermal envelope of the home and receive
intentional conditioning, such as conditioned crawlspaces and unfinished basements.

==
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Number of Bedrooms

A bedroom shall be defined as any room 70 ft2 or greater in size with a closet and egress, including dens, ofices, and
similar rooms. Living rooms, dining rooms, and foyers shall not be counted as bedrooms.

Foundation Type

1 Slab on Grade Use for all homes with slab on grade foundation.

1 Enclosed Crawlspace Use for all crawlspaces, whether vented or unvented, which will not receive direct,
PDOUI OUPOOEOQWUXxEETI wWEOOEDPUDPOOPOT w2l Uw?37T 1 UOEOwW! OUOEEUVUa w

i Conditioned Basement or Conditioned Crawlspace : Use for basements, whether finished or unfinished, and
crawlspaces that will receive dire ct, intentional space conditioning.

Note: For REM/Rate to assign the thermal boundary and provide an accurate model, a slab entry must be provided for
conditioned crawlspaces, even if a slab is not present in the home. Also, a separate floor entwy arodiédned

crawlspace shall be entered that is modeled adjacent to adiabatic space. Subsequent values shall be entered in@accordanc
separate mechanical exhaust ventilation strategy is used for the conditioned crawlspace; this must be addiedi¢o th

house ventilation rate, duration and fan wattage.

1 Unconditioned Basement: Use for basements, whether finished or unfinished, which will not receive direct,
pOUI OUPOOEOWEODOEPUPOODPOT w21 Ow?231T 1 UOEOwW! OUOEEVUaw+OEEUD !

1 More than One Type: Use for all homes constructed with a combination of the types above. For each foundation
type included in the home, follow the respective guidance provided above.

WHPP 1.5 Building Surfaces

Creating Library Entries

1 Create an accurate name anddescription for the library entry.

f  Specify the surface characteristics in REMRatg Uw? 0 UPEOw%»D 002 wOUw?/ EUT w+Eal U? wi €
values for insulation R -values, framing factors, etc.

1 Overall U-value for the assembly will be reviewed by a program technical staff during file QA. Include any
necessary notes on methodology and assumptions in REMRatg Uw- OU1T UwUEUI 1 08

Foundation Wall Properties

Follow REM/Ratg Uwb OU1 UOEOwI UPEEOEIT 6w
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Slab Floor Properties

Slab insulation characteristics shallET wil QU1 Ul EWEEEUUEUT wOOwWUT 1 wi 601 w?3OUEOwWSR
slab perimeter that does not abut conditioned space or a separate, below grade buffer space. Rater shall enter all slab
characteristics according to the guidance provided in REM/Ratg Uwl 1 Ox wi DOl d w61 1 Ul wOT | wUOEE wPk
EPUUUPEUUDPOOWI OUWEWI aEUOOPEWI I EOWUOUUET OwUT T wiEUI UwUT EOOWE

For all other values, follow REM/ Ratg Uwb OUl UOEOw! UPEEOEI 6

Note: For FEM/Rate to assign the thermal boundary and provide an accurate model, a slab entry must be provided for conditioned
crawlspaces, even if a slab is not present. Add this as an uninsulated slab with characteristics accurate to the fiaavispaue.

Frame Floor Properties

Follow REM/Ratg UwBb OUIl UOEOwI UPEEOEI 6
Rim and Band Joist Properties
Follow REM/Ratg UwBb OUIl UOEOwI UPEEOEI 6

Above -Grade Wall Properties

Follow REM/Ratg Uwb OUl UBEOw! UPEEOEI 6

Window and Glass Door Properties

Rater shall enter window and gla ss door areas, orientations, and physical characteristics accurate to the rated home.
Window U -value and SHGC may be calculated as areaweighted averages. Fenestration with similar characteristics
(orientation, overhangs, wall association, and thermal char acteristics) may be combined to streamline data entry.

Door Properties

Rater shall enter door areas, Rvalues, and other physical characteristics accurate to the rated home.

Ceiling Properties

Follow REM/Ratg Uwb OUl UBEOw! UPEEOEI] 6

Skylight Properties

Rater shall enter skylight areas, orientations, and other physical characteristics accurate to the rated home. For skylights
with similar characteristics (pitch, orientation, ceiling association, and thermal characteristics), U -value and SHGC may be
calculated as areaweighted averages and skylight areas may be combined to streamline data entry. For all skylights,

6DOU] UWEOEwW2UOO0I Uw2T EEDOT WHEEUOUUWUT EOOWET wUI DwOOw?- 601 26

Rocky Mountain Power
Idaho Technical Specificationglanual v3.1.1
Pg.54



W7 ROCKY MOUNTAIN
éPOWER

WHPP 1.6 Space Conditioning

Rater shall model all mechanical equipment with capacity, efficiency, location, and electric auxiliary or back up heat

values accurate to the unit selected. Rater shall provide heating and cooling equipment model numbers in REM/Ratg U w
Notes area.

Load Allocation

1EUI UwUT EOCOwWUl OwlO0T 1 w?" EKEERUOWBDPUWIAUWUODww®EE WEDOEUOU WD Ow
DHW loads, unless stipulated by the modeling guidance for the specific equipment type or combination below.

Air Source Heat Pumps

Rater shall model all conventional central air source heatx UOx UWEUw? DPUwW2OUUET w' 1T ECw/ UOx 2 wl
capacity, efficiency, backup heat capacity, and auxiliary electric use values accurate to the unit selected. Alternatively,

Rater may select equipment with similar capacity, efficiency, and auxiliary e lectric use values from the Air Source Heat
Pump library.

Mini_-split Heat Pumps

Model all Ductless and Ducted mini -split heat pumps as follows:

1

Enter capacity and HSPF values accurate to the unit selected. Most minisplit heat pumps do not include interna |

Pi OO01 wi 001 wOUwWa OO0l wlT 1 wUOPUwWPPOOWUIT UYI wEOE wate¢ UG S D UBIOE!
20UI EET w Ul E2 wOxUPOOB W21 UDWEUEUWOOEEUDPOOWUOwW?" OOEDPUDOOI |
?+1 EOETUGWIET » wYEOUT wOOwal UOG

For ducted mini-Ux OPUOUOwW?2 @8 w%l I Uw21 UY] E2 wUT EOOQWET wil OUI Ul Ewi OUu
P#UEOw2U0UI EET w Ul E2 wUT EReGuEWL Wl WIDB@EWIT AUDWIDEHE Twa $UI¥E2? wO x (
shall be entered accurate to the duct system to be installed in the home. Alternatively, if a duct design has been
xUOYPEI EOwUT | wi1EUI UwOEAwWEEOEUOEUI weEUEUwWUUUI EET wEUI EWEE

If no supplemental electric unit heaters, zone heaters, or electric resistance floor heat exist in the home, no further action is
required.

If supplemental electric baseboard, unit heaters, or zone heaters (other than electric resistance floor heat) will be present

in the home, the Rater shall enter the sypplemental heat as a separate space heating system as follows:

|l

|l

|l

23001 OwUaxi ow?$0l EUUPEWEEUTI EOEUEWOUWLIEEDEODOU»
%Ul OwUaxi ow?$01 ECUDE?

Rated output capacity (kBtuh) = Total capacity of supplemental heat, in kBtuh.
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1 Seasonal equipment efficiency = 1.0 COP

¢ 1EUI UwUT EOOwWUT OwUTT w?" ExEEPUawW6] PT T Uwi wOil w+ OEEwW21 UYI1 E2 |
adjust the load allocation according to the table below.

Climate Zone Marine 4 5 6
% of load to be allocated to
supplemental heat system

30% 35% 40%

Electric Resistance Radiant Floor Heat

If any zones in the home are heated with electric resistance radiant floor heat, in conjunction with either mini split heat
pumps or conventional central air source heat pumps, enter the floor heat as aseparate space heating system as follows:

T 2aU001 Owlaxl ow?$0l EUUPEWEEUI EOEVUEWOUWLIEEDPEOU~

T %Ul OwUaxi ow?$01 EUUDPE»

1 Rated output capacity (kBtuh) = Total capacity of supplemental heat x 1.5, in kBtuh.

1 Seasonal equipment efficiency = 1.0 COP

91 After entering the electric resistance floor heat, the Rater shall verify that at least 25% of the heating load is
allocated to the electric resistance floor heat. If less than 25% of the heating load is allocated to this system after
entering as specified above, Rater shad wUT OwOT | w?" ExEEPUa w61 BT T Uwi woOi w+ OEE w:
checkmarks in boxes) for heating and allocate 25% of the heating load to the electric resistance floor heat.

Ground Source Heat Pumps

Follow REM/Ratg UwB OUIl UOEOwI UPEEOEI 6

Radiant Hydronic Heating

Rater shall enter values for fuel type, output capacity, seasonal efficiency, and auxiliary electric use accurate to the
equipment installed in the home. Where hydronic systems will use a radiant slab for distribution, the Rater shall
designate thel OO1 7 UWUOEEWEUW? 1EEPEOU? wbOwUI T wUOEEwWI OOOUWOPEUEUa wl

Integrated Space and Water Heating

Rater shall model integrated space and water heating equipment as separate space and water heat systems. Per the
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WHPP 1.1 Water Heating

Rater shall enter water heaters with size, location, type, and efficiencies accurate to the equipment installed in the home.
Rater shall provide water heater model numbers in REM/Ratg Uw- OUI UwWEUI E&

Heat Pump Water Heaters (HPWH)

(NEEA) Qualified Products list. A HPWH installed inside conditioned space should be fitted with ducting for
both the intake and exhaust air. For HPWH receiving intake air from conditioned space and exhausting to
locations outside the thermal envelope, an appropriate volume of airflow shall be added to the mechanical
ventilation entry for the home.

1 IfaTier-3 HPWH is installed and the Tier -3 EFNC isbeing modeled, units must be manually set in Cold Climate
Efficiency (CCE) mode and a picture must be submitted as part of the incentive application. No action is needed if

modeling the Tier-2 EFNC.

Drain Water Heat Recovery Systems

Drain water heatreEOY 1 Ua wp#6' 1 AwUaUUl OUwUTl EOOWET wOOET Ol EWEUWEOwWDP Ox U
approved value for improved EF. Please contact a program technical staff to obtain approved values.

If using version 15.2 or newer, REM/Ratenow has a specific secion for DWHR systems. Most manufacturers list efficiency
ratings (CSA 55.1) in their technical documentation. This value is expressed in a percentage, only applies to vertical
installations, and varies depending on unit diameter and length. Click the appro priate check boxes depending on how the
unit is plumbed:

§ 2#6"' 1wxUIT1TEOUW" . +# wb Ciskwleh thé DNHR préhéealts iwater flowing to the cold water
inlet on the shower(s).

§ ?2#6"' 1wxUI T 1 EOUW' . 3wl Chckvihanthe DWHRpielidid wate nflowing to the hot water
heater.

Plumbing Design

Follow REM/Ratg Uwb OUl UBEOw! UPEEOEI] 6

WHPP 1.8 Duct Systems

1EUI UwUT EOOwI OUT Uw?2@6 w%l I w2l UYT E> wi OUwWUT T wbhi 601 wi 601 wdUw
be estimated using REM/Raez Uw? $ UUPOEUT w2 UUI EET w Ul E> wOxUDPOOSwW OUI UBEUDY
Rater may calculate duct surface area based on the design.

Duct system location shall be entered accurate to the duct system to be installed in the home. If the home has more than
one ducted heat source, Rater shall create a duct system entry for each heating/cooling source.
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