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Foreword from the Home Energy Savings Program 

 

This Technical Specifications Manual articulates the Pacific Power Home Energy Savings Program requirements for 

HVAC, plumbing, and weatherization equipment and service measure installations. This manual is intended to ensure 

the safeÛàȮɯËÜÙÈÉÐÓÐÛàɯÈÕËɯÌÕÌÙÎàɯÌÍÍÐÊÐÌÕÊàɯÖÍɯÊÜÚÛÖÔÌÙÚɀɯÏÖÔÌÚɯÈÕËɯ×ÙÖÝÐËÌɯÝÈÓÜÈÉÓÌɯÛÌÊÏÕÐÊÈÓɯÙÌÚÖÜÙÊÌÚɯÍÖÙɯÐÕÚÛÈÓÓÌÙÚȭɯ 

 

The weatherization and mechanical specifications included in this manual describe the installation requirements for 

measures that are eligible for cash incentives. 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 r equirements.   

 

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 HESTradeAllyPP@pacificpower.net or call the Home Energy Savings Trade Ally 

Hotline, 1.800.942.0281, option 1. 

 

Sincerely, 

 

Pacific Power Home Energy Savings Team 
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INñINTRODUCTION 

 

IN 1.0ñProgram Goals and Eligibility 

The Pacific 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 summer heat gain from conditioned 

indoor spaces to unconditioned or outdoor spac es. 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 ther mal envelopeɭor building 

shellɭof 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 not considered an air barrier.  

 

Plumbing and HVAC equipment and service measu res 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 sections of the Trade Ally Program Manual  

3. The relevant incentive application fo rm(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 at HESTradeAllyPP@pacificpower.net or call 1.800.942.0281, option 1.  

 

IN 1.1ñCode 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, national, regional, state or local code or regulation does not exceed the requirements 

http://homeenergysavings.net/
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herein, the requirements contained in this Technical Specifications Manual shall apply. Examples of national and regional 

regulations include, but are not limited to, building permit, asbestos, lead, combustion appliance, vermiculite, knob and 

tube wiring, and fire safety requirements.   

 

(ÛɯÐÚɯÛÏÌɯÊÖÕÛÙÈÊÛÖÙɀÚɯÚÖÓÌɯresponsibility to conform to all applicable codes and regulations for installing mechanical 

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:  

 

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?selectedTypeID=STD  

 

IN 1.2ñKnob 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 inspecto r 

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 floors 

with knob and tube wiring shall adher e 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 1.3ñMaterials 

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

ÚÏÈÓÓɯÉÌɯÐÕÚÛÈÓÓÌËɯÛÖɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚȭɯ3ÏÌɯ/ÙÖÎÙÈÔɯËÖÌÚɯÕÖÛɯÒÌÌ×ɯÈɯÓÐÚÛɯÖÍɯÈ××ÙÖÝÌËɯ×ÙÖËÜÊÛÚȭɯ,ÈÛÌÙÐÈÓɯ

information shall be provided to the Program, upon request.  Adherence to applicable codes and regula tions 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 1.4ñFoam Insulation 

Foam insulation shall be installed in compliance with the manufactur ÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕɯÈÕËɯÐÕɯÊÖÔ×ÓÐÈÕÊÌɯÞÐÛÏɯÛÏÌÙÔÈÓɯ

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

 

6ÏÌÕɯÐÕÚÛÈÓÓÐÕÎɯÍÖÈÔɯÐÕÚÜÓÈÛÐÖÕɯ×ÙÖËÜÊÛÚȮɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÕÈÔÌɯÈÕËɯ×ÙÖËÜÊÛɯÐËÌÕÛÐÍÐÊÈÛÐÖÕɯshall be left with the 

homeowner and presented to a Program representative for review, upon request, during the Quality Assurance process.  

 

https://www.osha.gov/
http://www.epa.gov/lawsregs/topics/
http://www.bpi.org/tools_downloads.aspx?selectedTypeID=STD
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IN 1.5ñWork Quality Verification Process 

After eligible measures are installed, a Quality Assurance verification m ay be required to ensure compliance with 

Program specifications. The Program will conduct Quality Assurance verifications based solely upon incentive -qualifying 

measures. If the installed eligible measures do not meet 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 from 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 1.6ñIllustrations 

This manual features illustrations for clarity. All illustration details are considered requirements for the weatherization 

measures installed.  

 

IN 1.7ñHuman Contact Areas 

To receive a Program insulation incentive, fibrous insulation in huma n contact areas shall be covered with a vapor-

permeable air barrierɭsuch as ½" gypsum board or house wrapɭto limit occupant exposure. Human contact areas may 

include attics, basements, garages and/or storage areas where 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 1.8ñPermits and Remodeling Projects 

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 s heathing is removed during a kitchen remodel project to update 

electrical or plumbing systems, the insulation added to repair the wall ɭreturning it to building code requirements ɭis 

not eligible for incentives. However, 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 HESTradeAllyPP@pacificpower.net or call 1.800.942.0281, option 1 for additional 

information regarding incentives eligibility for a remodeling project.  

 

IN 1.9ñEquipment Maintenance 

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

accordance with ÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÐÕÚÛÙÜÊÛÐÖÕÚɯÈÕËɯÚÏÈÓÓɯÉÌɯ×ÙÖ×ÌÙÓàɯÔÈÐÕÛÈÐÕÌËɯÈÕËɯÊÈÓÐÉÙÈÛÌËȭɯ 

mailto:HESTradeAllyPP@pacificpower.net
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IN 1.10ñCombustion Safety 

It is the responsibility of the Trade Ally to ensure that all combustion appliances contained within the confines of the 

structure are properly a nd safely vented, operating, and have suitable combustion air before and after duct and/or air 

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 utilizes natural gas, propane, oil, kerosene, or wood. 

 

 ɯÍÜÕÊÛÐÖÕÐÕÎɯÈÕËɯ×ÙÖ×ÌÙÓàɯÐÕÚÛÈÓÓÌËɯȹÐÕɯÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐfications) UL -listed carbon monoxide alarm 

is required when a combustion appliance is present within the confines of the structure when duct and/or air sealing is  

performed  

See sections DU and AS for more information. 

 

IN 1.11ñDetermination of Existing R-Values 

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 R -Values for surfaces with varying levels of insulation .  

Refer to Appendix B for a listing of the Prog ram's 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 resu lt in removal from 

the Trade Ally Network.  

IN 1.12ñRequirements for All Mechanical System Installations 

,ÌÊÏÈÕÐÊÈÓɯÌØÜÐ×ÔÌÕÛɯÚÏÈÓÓɯÉÌɯÐÕÚÛÈÓÓÌËɯÈÊÊÖÙËÐÕÎɯÛÖɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚȮɯÌßÊÌ×ÛɯÐÕɯÊÐÙÊÜÔÚÛÈÕÊÌÚɯÞÏÌÙÌɯ

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, 

ÐÕÊÓÜËÐÕÎɯÈÕàɯÊÖÕÕÌÊÛÐÖÕÚɯÛÖɯÛÏÌɯÏÖÔÌɀÚɯÌÓÌÊÛÙÐÊÈÓɯÞÐring or water piping, and including exhaust ventilation ductwork, if 

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 sha ll in no way compromise the structural integrity 

of the area in which the unit is being installed.  

  

IN 1.13ñAdditional Requirements for Heating System 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. 
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Condensation shall slope downhill and flow to a suitable termination point. Defrost or condensate cannot r un onto 

walkways or driveways where it may pose a safety hazard.  
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PART 1: WEATHERIZATION 

 

ASñAIR SEALING 

AS 1.0ñIntroduction 

Air sealing materials shall be installed according to applicable codes and shall meet the requirements of the Program. Air 

sealing is meant to cost-effectively increase the comfort and energy efficiency of the home without adversely affecting 

indoor air quality. All weatherization measures have the potential to tighten a home.  

 

 To be considered a complete measure and eligible for incentives, air sealing shall: 

1. Comply with complete measure guidelines listed in section IN 1.0  

2. Comply with carbon monoxide alarm guidelines listed in section AS 1.1  

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

4. Reasonable effort shall be made to seal all accessible items in the Air Sealing Checklist below 

5. Meet the applicable requirements listed in section AS 

6. Meet the applicable requirements listed in  section MV 

 

Exposed soil in conditioned basements, including earth buttresses, shall be covered with a ground cover according to UN 

1.3.  

 

Air sealing is not recommended if a visual inspection determines the home has obvious indoor air quality concerns.  

 

AS 1.1ñCombustion Safety 

Air 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 fuel-burning appliance including o vens, 

dryers, water heaters, and space heating systems that utilizes natural gas, propane, oil, kerosene, or wood. Air sealing  can 

cause increased concentrations of pollutants and humidity within the dwelling due to reduc ed natural air exchanges.  

 

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 air 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. 

 

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

 

A  functioning and properly installe ËɯȹÐÕɯÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚȺɯ4+-listed carbon monoxide alarm 

is required when a combustion appliance is present within the confines of the structure when air sealing is performed. 

Homeowners shall be made aware of the alarm and instructed how to operate, test, and maintain the alarm.  

 

A combustion appliance zone (CAZ) is an enclosed area containing a combustion appliance for the purpose of space 

heating or water heating . 

http://archive.epa.gov/greenbuilding/web/pdf/careforyourair.pdf
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The Program recommends following CAZ testing procedures and requirements outlined by industry recognized 

organizations including, but not limited to, Building Performance Institute, RESNET, or ACCA.  

 

 

AS 1.2ñMaterial Specifications 

 ÓÓɯÔÈÛÌÙÐÈÓÚɯÚÏÈÓÓɯÉÌɯÐÕÚÛÈÓÓÌËɯÈÊÊÖÙËÐÕÎɯÛÖɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÐÕÚÛÙÜÊÛÐÖÕÚɯÈÕËɯÚÏÈÓÓɯprovide a strong, airtight, permanent, 

durable, safe and code-compliant seal.  

 

ASTM E-136-rated materials shall be used when air sealing materials will be in contact with chimneys, flues or other heat -

producing fixtures. Refer to the Air Sealing Checklist  below for further requirements when air sealing around heat -

producing fixtures.  

 

One-part and two -part foam shall not be used to span gaps or openings more than 1½" without a backer material and 

ÚÏÈÓÓɯÉÌɯÐÕÚÛÈÓÓÌËɯÈÊÊÖÙËÐÕÎɯÛÖɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕs. Foam sealant will not be used where exposed to sunlight or 

other ultraviolet sources and will not be used near any heat -producing device.  

 

AS 1.3ñInstall Locations 

Reasonable effort shall be made to seal all accessible and applicable items in the Air Sealing Checklist.  All locations are 

considered accessible except for the following: 

1. Locations not physically accessible due to building structure or mechanically fastened materials  

2. Top plates located adjacent to eave line 

3. Top plates covered by more than five inches of loose-fill insulation or a combination of loose -fill and batt/blanket 

insulation  

 

Air leaks shall be sealed in the following order of priority:  

1. The attic plane must be sealed as thoroughly as possible. If some areas are inaccessible, dense-pack and/or foam 

insulation should be considered to reduce air leakage 

2. The walls and or ceiling separating the attached garage from the living space must be sealed 

3. Basement, crawlspace or other low leaks in the building  

4. Other significant leaks in the sidewal ls or framing transitions  

5. Penetrations and gaps in mechanical system components where they pass outside of the conditioned space 
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Air Sealing Checklist  

Attic 

Attic hatch/door  Weather-stripping permanently attached to create an effective air seal between the attic access 

frame and hatch/door  

Pull down stair cover  Gasket or weather-stripping permanently attached between frame and door or air -tight cover 

installed between stairs and attic 

Duct penetrations Foam/caulk or other air -tight seal around perimeter of duct boots between the boot and the 

subfloor  

Chases Foam/caulk/rigid material sealed to attic floor/wall; use fire rated materials at chimneys and flues  

Recessed cans 

Non-IC rated 

Install rigid, air tight assembly meeting ASTM E -84 requirements (e.g. gypsum board) providing 

3-ƘɂɯÊÓÌÈÙÈÕÊÌɯÖÕɯÚÐËÌÚɯÈÕËɯƖƘɂɯÊÓÌÈÙÈÕÊÌɯÈÉÖÝÌɯÛÏÌɯÛÖ×ɯÖÍɯÛÏÌɯÍÐßÛÜÙÌȭɯ"È×ɯÞÐÛÏɯÈɯÝÈ×ÖÙɯ

permeable material. Insulate up to sides of assembly but not over top of assembly 

Recessed cans 

IC rated 

Install rigid, air tight asse mbly providing 3 -ƘɂɯÊÓÌÈÙÈÕÊÌɯÖÕɯÚÐËÌÚɯÈÕËɯƖƘɂɯÊÓÌÈÙÈÕÊÌɯÈÉÖÝÌɯÛÏÌɯÛÖ×ɯ

of the fixture. Cap with a vapor permeable material. Insulate up to sides of assembly and over top 

of box 

Recessed cans 

IC/AT rated  

Foam/caulk or other air -tight seal between fixture and ceiling. Insulate directly over fixture  

Chimney chases and 

flues 

Sheet metal and ASTM E-136-rated caulk shall be used within 3" of masonry chimneys and  flues  

Bath fans Foam/caulk or other air -tight seal around fixture perimeter  

Bath fans with heat 

source 

Sheet metal and ASTM E-136-rated caulk  

Electrical 

penetrations 

Foam/caulk or other air -tight seal around perimeter of electrical junction box  

Plumbing 

penetrations 

Foam/caulk or other air -tight seal 

Top plates Accessible drywall to top plate conn ections, wood to wood seams, other wall penetrations sealed 

with foam/caulk  

Drop soffits  Rigid material covering attic floor opening and sealed with foam/caulk  

Kneewall doors  Weather-stripping permanently attached to create an effective air seal between the attic access 

frame and hatch/door. Install latch or handle if necessary 

Kneewall transition 

(under floor paths)  

Rigid material between joists; Foam/caulk perimeter of each rim joist  

Kneewall bottom 

plates 

Floor/floor plate connection sealed with foam /caulk 

Open wall cavities  Rigid material sealed to attic floor/wall  

Crawl Space 
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Crawlspace 

hatch/door  

Weather-stripping permanently attached to create an effective air seal between the attic access 

frame and hatch/door  

Chases Foam/caulk/rigid moisture resistant material sealed to ceiling/wall; use fire rated materials at 

chimneys and flues 

Duct penetrations Foam/caulk or other air -tight seal around perimeter of duct boots between the boot and the 

subfloor  

Plumbing 

penetration  

Penetrations sealed; Rigid moisture resistant material sealed to crawl space/basement ceiling if 

opening larger than 1 inch 

Electrical 

penetrations 

Foam, caulking; Rigid material sealed to crawl space/basement ceiling if opening larger than 1 

inch 

Other open cavities Rigid mater ial sealed to ceiling 

Conditioned Basement 

Sill plate/stem wall  Sill plate to stem wall connection sealed with foam/caulk  

Walls separating conditioned and exterior/unconditioned space  

Plumbing 

penetrations 

Foam /caulk/rigid moisture resistant  

material if opening larger than 1 inch  

Doors Weather-stripping and door sweep/air -tight threshold permanently attached to create an effective 

air seal between interior and exterior/unconditioned space  

Other unintentional 

opening 

Sealed with appropriate material  if accessible 

Electrical boxes 

(optional)  

Seal box to drywall  

Baseboards 

(optional)  

 

Door & window trim 

(optional)  

 

Window weather -

stripping (optional)  

 

Garage Separation 

Walls 

Foam / Caulk Wall penetrations  
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ATñATTIC INSULATION 

AT 1.0ñIntroduction  

This section lists work and details that shall be performed before insulation is installed in attics and specifications for h ow 

to install insulation and attic -related ventilation. Insulation shall be installed to reduce heat loss between conditi oned and 

unconditioned spaces. 

 

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

 

1. Comply with the complete measure guidelines listed in section IN 1.0  

2. Be installed in an area between conditioned living space and unconditioned space that is eligible for incentives   

3. Bring the connected, accessible unconditioned space into compliance with the applicable requirements listed in 

section AT (Refer to Illustrations 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 ha s been contaminated by vermin shall not be used to de-ÙÈÛÌɯÛÏÌɯÐÕÚÜÓÈÛÐÖÕɀÚɯ1-Value. 

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

variety of situations.  

 

 

 

 

  

 

 

 AT 1.0a: A flat ÈÛÛÐÊɯÚ×ÈÊÌɯÖÝÌÙɯÛÏÌɯÌÕÛÐÙÌɯÓÐÝÐÕÎɯÚ×ÈÊÌȭɯ3ÏÌɯÌÕÛÐÙÌɯÈÛÛÐÊɯÈÙÌÈɯɁÈɂ shall be brought into compliance 

with the requirements of section AT.  

a 

Illustration AT 1.0b Illustration AT 1.0a 

a 
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  3ɯƕȭƔÉȯɯ ɯÙÈÒÌɯÈÕËɯÊÙÖÞÕɯÈÛÛÐÊɯÚ×ÈÊÌɯÞÐÛÏɯÝÌÕÛÌËɯÚÓÖ×ÌËɯÊÈÝÐÛÐÌÚȭɯ3ÏÌɯÌÕÛÐÙÌɯÈÛÛÐÊɯÈÙÌÈɯɁÈɂɭall connected rakes 

and crownɭshall be brought into compliance with the requirements of section AT.  

 

 

 

 

 

 

 

 

AT 1.0c: A rake and crown attic space with unvented sloped cavities. Only the specific area where attic insulation 

is being installedɭ ɁaȮɂɯɁÉɂ ÖÙɯɁÊɂɭis required to comp ly with section AT.  

AT 1.0d: Two flat attics physically separated from one another. Only the specific area being insulatedɭ ɁÈɂ ÖÙɯɁÉɂ 

ɭis required to comply with section AT.  

AT 1.1ñAttic Air Sealing  

The Program strongly recommends, but does not require, attic air sealing prior to installation of attic insulation.  

 

Refer to Appendix D and section AS for guidance on air sealing attics.  

 

AT 1.2ñPassive Attic Ventilation 

Enclosed attics and enclosed 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, except that 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.  

 

a b a c 

b 

Illustration AT 1.0c Illustration AT 1.0d 
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The vent area shall be the NFA, defined as the actual open area of the vent after subtracting 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 estimating the net free ventilating area of the air turbine in a  

locked, non-rotating position.  

 

AT 1.3ñBaffles 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 addin g 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 9/16" 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.  

 

Illustration AT 1.3 

 

 

 

 

 

 

 

 

 

 

 

 

A continuous dam shall be installed along  soff its 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 the top 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. 
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AT 1.4ñDams  

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 extending 4" above the final level of insulation. Rigid dams 

shall be mechanically and securely fastened. 

2. An insulation batt a minimum of 14½" wide with an R -Value equal to or greater than that specified for the attic, 

laid flat along the full length of the required 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 accesses, sloughing is not p ermitted .  

 

Illustration AT 1.4 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

AT 1.5ñBaffles 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 require ment). When needed, baffles shall keep the insulation at least 3", but not more than 4", from the 

sides of the heat-producing fixtures. Baffles shall extend at least 4" above the final level of insulation (See Illustration AT 

1.5a). 

  

R49 Fiberglass Dam 
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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 

 

 

 

 

 

 

 

 

 

 

 

 Table AT 1.5b 

 

         *Extra-low voltage is defined as < 50Vrms  AC, or < 120V DC. 

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 required  No baffle required  

Flue vent 

Ɨɂɯɬ Ƙɂɯ

buffer  

ƘɂɯÈÉÖÝÌɯ

insulation  
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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 E-84 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 Illustration AT 1.5a).  

 

AT 1.6ñBath and Exhaust Fans 

All exhaust 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 Illustration AT 1.6). At least one functioning damper shall be present in 

each system, either 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 sheet metal 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 90-degree turns, or 

equivalent. Sags, turns, bends and elbows restrict air movement and effective airflow from the exhaust device. Vent duct 

shall be sized according to section MV. 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 securely and mechanically fastened where it vents to the exterior of the structure (see 

Illustration 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 o r metal ducts shall be vented to the exterior, free of gaps and sealed to prevent exhaust air 

from re -entering the attic.  

 

 

 

 

 

 

 

 

 



  
 

 
Pacific Power 

Washington Technical Specifications Manual v.3.1.1 Pg. 24 

 

 Illustration AT 1.6ɭExhaust boot connected to sheathing 

 

 
 

AT 1.7ñKitchen Fans 

Kitchen exhaust 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. Existing rigid or flexible metal ducts may remain, but existing plastic ducts 

shall be replaced. 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.  

 

If a new exhaust duct is required for a kitchen stove, it shall be at least 28-gauge 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 duct  shall be sized according to section MV. 

 

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

ÚÏÈÓÓɯÔÌÌÛɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÙÌØÜÐÙÌÔÌÕÛÚɯÈÕËɯÈÓÓɯÓÖÊÈÓɯÉÜÐÓËÐÕÎɯÊÖËÌÚȭɯ ÛɯÓÌÈÚÛɯÖÕÌɯËÈÔ×ÌÙɯÚÏÈÓÓ be functioning in each 

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 1.8ñDryer Exhaust Fans 

Dryer exhaust venting that travels through the attic shall comply with AT 1.6. Refer to UN 2.6 for dryer exhaust 

ventilation specifications.  
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AT 1.9ñWater Pipes in Attics 

If water pipes exist in the attic, they shall be insulated to meet specification UN 2.3. 

 

AT 1.10ñInterior Attic Access 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 attac hed 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 o r bolts. 

  

All operable accesses shall 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 

ÞÐÛÏɯ×ÏÖÛÖÎÙÈ×ÏÚɯËÌÛÈÐÓÐÕÎɯÛÏÌɯ×ÙÖÑÌÊÛɀÚɯÊÖÔ×ÓÐÈÕÊÌɯÞÐÛÏɯÙÌÓÌÝÈÕÛɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚȭ 

 

Ceiling accesses shall be insulated to R-30 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 stapled 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 i nstalled 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. Access-cover assembly shall be 

tightly sealed using weatherstripping around the entire perimeter.  

 

Illustration AT 1.10ɭInterior attic and knee wall accesses shall be insulated and weatherstripped. 

 

Attic accesses shall be protected from having loose-fill 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 and 

extend at least 4" above the final level of insulation. Cardboard and foam board are not acceptable materials for 

attic access damming.  

2. An insulation batt a minimum of 14½" 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 14½" 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 1.11ñPull-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 1.12ñExterior 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 1.13ñVertical Walls in Attic Spaces 

Any vertical wall in an attic that separates conditioned space from unconditioned space shall be sealed for air leaks and 

shall be insulated to fill the cavity. Insulation shall be secured and covered with a vap or-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.  

 

Illustration AT 1.13 
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ATñATTIC INSULATION: INSTALLATION 

 

AT 2.0ñGeneral 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 c ompresses 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 2.1ñInstalling Loose-Fill Insulation 

Loose-fill insulation shall be l evel 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 assemblies, 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 2.2ñInstalling Batt-Type 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 be in 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 win d washing of insulation. Refer to AT 1.3 for baffling requirements.  
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6ÏÌÕɯÐÕÚÛÈÓÓÐÕÎɯÍÖÈÔɯÐÕÚÜÓÈÛÐÖÕɯ×ÙÖËÜÊÛÚȮɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÕÈÔÌȮɯ×ÙÖËÜÊÛɯÐËÌÕÛÐÍÐÊÈÛÐÖÕɯÈÕËɯÐÕÍÖÙÔÈÛÐÖÕɯÛÖɯËÌÛÌÙÔÐÕÌɯ

the end use shall be left with the homeowner and presented to an the Program representative for review during the QA 

process. Foam insulation shall comply with thermal and ignition barrier code requirements for foam plastics as defined 

by local building code.  

 

AT 2.3ñFloored 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 loose-fill 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. ft., they 

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 requir ements for decked storage areas. 

  

AT 2.4ñVented 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 2.5ñUnvented Vaulted Ceilings 

If insulation is added to an unvented vaulted ceiling, it shall be filled with tightly packed insulation.   

 

AT 2.6ñInsulating 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 insulated to R-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 infiltra tion around the entire door perimeter.  
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Illustration AT 2.6 

 

                         
 

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 barr ier and sealed using caulk or foam. Rake insulation shall be in contact with plugs. Refer to 

Illustration AT 2.6.  

 

Method B 

If rake and crown attic spaces have adequate ventilation independently, the sloped cavity may be completely filled. 

Loose-fill insu lation may be used as long as the lower opening of each cavity is dammed with a rigid, vapor -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 vapor-permeable 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 2.7ñInterior Roof Insulation 

Open attic spaces may be treated as conditioned space if air-impermeable insulation is installed. Air -impermeable 

insulation includes spray foam, rigid foam with appropriate sealants, or other material s 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 2.8ñLow-Sloped, Flat Roofs and Exterior Roof Insulation 

Building permits and code compliance are the responsibility of the homeowner and Trade Ally. Program preapproval is 

required f or 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 R-value 

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 cavities 

of flat or sloping roofs shall not be blocked. Insulation shall be in a rigid board form and roof drainage systems shall 

function after insulation is installed. Recessed lights in insulated cavities shall b e 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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DUñDUCT SEAL AND INSULATION 

 

DU 1.0ñIntroduction 

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 Program 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: 

1. Comply with complete measure guidelines listed in section IN 1.0  

2. Comply with carbon monoxide alarm guidelines listed in section DU 1.1  

3. Provide homeown er Care for Your Air: A Guide to Indoor Air Quality (EPA) 

4. Have a duct leakage test performed before and after duct sealing 

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

section DU  

 

DU 1.1ñCombustion 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 fuel-burning appliance including ovens, 

dryers, water heaters, and space heating systems that utilizes natural gas, propane, oil, kerosene, or wood. Duct sealing 

can cause increased concentrations of pollutants and humidity within the dwelling due to reduc ed natural air exchanges.  

 

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 suitab le 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. 

 

Homes with unvented combustion heating appliances are no t eligible for duct sealing incentives. 

 

A  ÍÜÕÊÛÐÖÕÐÕÎɯÈÕËɯ×ÙÖ×ÌÙÓàɯÐÕÚÛÈÓÓÌËɯȹÐÕɯÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚȺɯ4+-listed carbon monoxide alarm 

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 appliance zone (CAZ)  is an enclosed area containing a combustion appliance for the purpose of space 

heating or w ater heating. 

 

The Program recommends following CAZ testing procedures and requirements outlined by industry recognized 

organizations including, but not limited to, Building Performance Institute, RESNET, or ACCA.  

 

 

http://archive.epa.gov/greenbuilding/web/pdf/careforyourair.pdf
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DU 1.2ñMeasurement  

Duct leakage testing using diagnostic equipment shall be performed prior to sealing, and again after sealing is complete, 

to be eligible for Duct Sealing and Duct Sealing/Duct Insulation incentives. Testing shall be performed only by technicians 

certified by PTCS, BPI, or NATE.  

 

A duct leakage to outside test shall be run, which involves running a blower door simultaneously, and the ducts shall be 

pressurized to 50 Pascals. Duct leakage testing shall be conducted according to processes outlined by The Energy 

ConservatoryTM or RetrotecTM.   

 

A duct leakage test shall be performed before duct sealing (pre-test) and after duct sealing (post-test). In order to qualify 

for incentives, duct leakage to outside must be reduced by 50% or more with a 100 CFM50 minimum reduction. Reduc tion 

in leakage shall be measured as follows: 

 

Total Leakage Reduction CFM 50 = Pre-test CFM50 - Post-test CFM50 

 

Percent Reduction = (1- (Post-test CFM50 ÷ Pre-test CFM50)) × 100 

 

DU 1.3ñDuct Sealing  

All new and all accessible existing HVAC supply and ret urn 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 1.3añDuct Repair 

Inferior sections of ductɭsuch as rusted, crushed or disconnected sections or sections otherwise ineffectiveɭshall 

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 mesh-reinforcing 

tape. Disconnected, loose-fitting or new metal ducts shall be secured using at least three sheet metal screws at 

each connection. 

 

DU 1.3bñDuct Support 

To minimize sagging, ducts shall be supported with  durable supports. Flexible ducting supports shall be listed as 

UL-ƕƜƕɯÈ××ÙÖÝÌËȮɯÉÌɯÈÛɯÓÌÈÚÛɯƕǗɆɯÞÐËÌɯÈÕËɯÕÖÛɯÙÌÚÛÙÐÊÛɯÈÐÙÍÓÖÞȭɯ%ÓÌßÐÉÓÌɯËÜÊÛÐÕÎɯÚÏÈÓÓɯÉÌɯÚÜ××ÖÙÛÌËɯÞÐÛÏÐÕɯƗɅɯÖÍɯ

each connection to a hard duct. If possible, ducts shall be supported above the ground. When contact with the 

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

 

DU 1.3cñDuct-Sealing Materials 

Ducts shall be sealed using pliable, water-based mastic labeled as meeting UL-181 standards. Gaps greater than 

ǢɆɯÚÏÈÓÓɯÉÌɯÙÌÐÕÍÖÙÊÌËɯÜÚÐÕÎɯÔÌÚÏ-reinforcing tape before applying mastic. Boot -to-floor connections shall be 



  
 

 
Pacific Power 

Washington Technical Specifications Manual v.3.1.1 Pg. 33 

 

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 1.3dñDuct-Sealing Opportunities 

All accessible connections of the supply and return plenum and trunkline, and all accessible takeoffs, runs and 

bootsɭincluding the gores on adjustable elbowsɭshall be sealed with approved materials. The foll owing target 

areas are listed in order of priority:  

 

1. Plenum 

2. Plenum-to-takeoff connections 

3. Remove existing loose tape before applying mastic 

4. Branch Ts, Ys and Ls 

5. Add three screws to each duct connection 

6. Duct-to-duct connections  

7. Gores on adjustable elbows 

8. Finger/dovetail joints  

9. Boots 

10. Boot-to-floor, boot -to-wall and boot -to-ceiling connections 

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 

ÔÈÚÛÐÊȮɯÞÏÐÊÏɯÚÏÈÓÓɯÌßÛÌÕËɯÈÛɯÓÌÈÚÛɯǗɆɯÉÌàÖÕËɯÛÏÌɯÛÈ×ÌɯÌËÎÌɯÖÕɯÌÐÛÏÌÙɯÚÐËÌɯÈÕËɯÉÌɯÈÛɯÓÌÈÚÛɯǢɆɯÛÏÐÊÒȭ 

 

DU 1.3eñFlexible Ductwork 

All flexible ducts shall be joined to a section of rigid  duct of matching diameter, including locations 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 1.4ñDuct 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 i nsulation 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.  
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Duct insulation installed in basements, garages, storage areas or other human contact areas shall be covered to 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 I vapor retarder to avoid condensation if 

required by code. 

 

DU 1.5ñManufactured 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 definition 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, sealed, 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 connections, 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.  

 

Where clearances permit, the crossover duct shall be supported above the ground by strapping or blocking. Min R -ƘȮɯƕɂɯ

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 be 

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 al low 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 

plenum s shall be sealed. 
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MVñMECHANICAL VENTILATION 

 

MV 1.0ñGeneral Requirements 

Mechanical Ventilation compliance is required for homes where Air Sealing is performed. Compliance is defined as 

providing the required ventilation as per ASHRAE 62.2 2013 or informing the home owners of the additional mechanical 

ventilation required to meet A SHRAE 62.2 2013 standards.  

 

Mechanical ventilation can be provided in both continuous and intermittent forms conforming to ASHRAE 62.2 2013 

Sections 4.1 through 4.5 and 4.6. ASHRAE 62.2 2013 has a whole-house ventilation requirement along with a local (sp ot) 

ventilation requirement. Both must be satisfied to comply with the standard . 

 

MV 1.1ñWhole House Mechanical Ventilation Required 

The total continuous ventilation rate can be determined using three methods:  

 

MV 1.1a: Using table 4.1a from ASHRAE 62.2 2013.  

 Table 4.1a- ASHRAE 62.2 2013 Continuous Ventilation Air Requirements, CFM 
 

Floor Area # Bedrooms 

 (ft 2) 1 2 3 4 5 

<500 30 38 45 53 60 

501-1000 45 53 60 68 75 

1001-1500 60 68 75 83 90 

1501-2000 75 83 90 98 105 

2001-2500 90 98 105 113 120 

2501-3000 105 113 120 128 135 

3001-3500 120 128 135 143 150 

3501-4000 135 143 150 158 165 

4001-4500 150 158 165 173 180 

4501-5000 165 173 180 188 195 
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MV 1.1b: Using the ASHRAE 62.2 2013 equation, which is: 

╠◄▫◄ Ȣ ═█■▫▫►Ȣ ╝╫►  

Where: 

Qtot   = total required ventilation rate, CFM  

A floor  = floor area of residence, ft2 

Nbr = number of bedrooms (not less than 1) 

 
MV 1.1c: Using an ASHRAE 62.2 2013 calculator such as the one found here: 

http://www.residentialenergydynamics.com/REDCalcFree/Tools/ASHRAE6222013       Calculators like these 

automatically figure infiltration credits, local ventilation alternative compliance, openable window allo wances, and 

run -time. These are especially helpful when ASHRAE local exhaust flow rates are not met. 

 

MV 1.2ñLocal Exhaust Required 

The local ventilation requirement can be achieved if each full bathroom receives a minimum of 50 CFM of intermittent 

exhaust or 20 CFM of continuous exhaust. The kitchen must receive a minimum of 100 CFM of intermittent exhaust or 5 

ACH of continuous exhaust. If the local exhaust requirement is not met, the whole house ventilation rate can be increased 

to compensate for insuffi ciency of local exhaust. Certain openable windows and an infiltration credit can reduce this 

amount. ASHRAE 62.2 2013 calculators like the one mentioned in MV 1.1c can easily calculate this for you. 

 

Bath & Kitchen Fans  

1. All exhaust fans shall be vented to the exterior of the structure, with ducts mechanically fastened and air -sealed 

to the termination or the vent.  

2. Any newly installed exhaust fan ducts must be sized according to Exhaust Fan Prescriptive Duct Sizing 

requirements, found below.  

3. Exhaust ducts in unconditioned space shall be insulated to a minimum of R -4 when required for code 

compliance. 

4. Exhaust fan ducts shall not sag, and shall be as straight as possible to maximize effective air flow, and have no 

more than two 90-degree turns, or equivalent. 

5. Vent ducts shall be securely attached at each joint and to the fan housing using mechanical fasteners, such as 

sheet metal screws or a securely tightened metal clamp. Fasteners shall not interfere with damper operation. 

6. Vent duct shall be sheet metal or HVAC flex-duct. Vinyl coil duct is not allowed.  

7. Existing vent ducts may remain if they are free of holes and kinks and are in otherwise good condition, provided 

they are vented to the exterior, free of gaps, and sealed to prevent exhaust air from entering back into the attic.  

 

Kitchen Fans  

1. Non-recirculation kitchen range exhaust fan ducts shall be vented to the exterior of the structure, with ducts 

mechanically fastened and air-sealed to approved metal termination.  

2. Venting kitchen fans to existing plastic duct s and plastic roof vents is not allowed. 

3. Any newly installed kitchen exhaust fan ducts must be sized according to Exhaust Fan Prescriptive Duct Sizing 

requirements, found below.  

4. Kitchen range exhaust fans vented through the ceiling shall be connected to a duct made of 28- gauge galvanized 

steel, stainless steel, aluminum, or copper (IMC 505.1) which is substantially airtight throughout and which 

terminates directly to the outside through an approved metal termination. Backdraft dampers are recommended. 

Existing installations that substantially meet these requirements are acceptable. 

http://www.residentialenergydynamics.com/REDCalcFree/Tools/ASHRAE6222013
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Downdraft Exhaust Fans  

Downdraft exhaust ducts may have one 90-degree turn, shall exit through the foundation or exterior wall, be sealed (with 

no visible gaps) to a vent cap designed for kitchen exhaust. Unless otherwise allowed by local code, downdraft exhaust 

ducts shall comply with material requirements for Kitchen Fans.  

 

Dryer Exhaust  

Dryer exhaust ducts shall be vented to the exterior of the structure, sealed to prevent exhaust air from entering the 

building, shall have a back-draft damper, and shall terminate in a code -approved vent cap.  

 

New dryer ducts shall be rigid metal and shall be securely connected with mechanical fasteners and be permanently 

supported. Exhaust systems shall comply with local code and manufacturer specifications, be as straight as practical, 

sloped downward to allow condensate drain, and shall not exceed 25 feet. To prevent blockage with lint, new dryer vent 

ducts shall not be connected with screws. A metal clamp or UL -rated foil tape may be used to secure dryer duct 

connections. 

 

Exhaust System Makeup Air  

Exhaust systems capable of exhausting in excess of 400 CFM shall be provided with makeup air at a rate approximately 

equal to the exhaust air rate. Such makeup air systems shall be equipped with a means of closure and shall be 

automatically controlled to start and operate simultaneously with the exhaust system.  

 

Exhaust Fan Prescriptive Duct Sizing  

Use table below to size new exhaust fan ducts correctly.  

 

Duct  

Type  
HVAC Flex Duct  Smooth Hard Duct  

Fan 

Rating  

in CFM  50 80 100 125 150 200 250 300 50 80 100 125 150 200 250 300 

Duct  

Diameter  
Maximum Duct Length in Feet  

Ɨɂ X X X X X X X X 5 X X X X X X X 

Ƙɂ 56 4 X X X X X X 114 31 10 X X X X X 

ƙɂ NL  81 42 16 2 X X X NL  152 91 51 28 4 X X 

ƚɂ NL  NL  158 91 55 18 1 X NL  NL  NL  168 112 53 25 9 

ƛɂ NL  NL  NL  NL  161 78 40 19 NL  NL  NL  NL  NL  148 88 54 

Ɯɂ NL  NL  NL  NL  NL  189 111 69 NL  NL  NL  NL  NL  NL  198 133 

Table assumes no elbows. Deduct 15 ft of allowable du ct length for each elbow.  

Table from ASHRAE Standard 62.2 2013, page 8, Table 5.3. 

X= Duct size not permitted 

NL= No limit 
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MV 1.3ñWhole House Mechanical Ventilation 

Ventilation provided by the whole -house mechanical ventilation system shall provide air f low to meet required 

continuous flow rates as calculated in section MV 1.1. Air flow rates shall be tested by the Trade Ally and not based on the 

rated air flow rate of the fan.  

 

The whole-house mechanical ventilation system shall run automatically either continuously or intermittently on a timer. 

Systems designed to provide intermittent ventilation shall comply with ASHRAE 62.2 2013 section 4.5 or use a ventilation 

calculator to determine flow rates and run times.  

 

Exhaust Fans 

Exhaust fans installed for w hole house mechanical ventilation purposes shall be ENERGY STAR compliant, have a sone 

level of 1 or less, and be rated for continuous operation. 

 

Heat Recovery Ventilation  

Energy or Heat Recovery Ventilators installed for whole -house mechanical ventilation purposes shall be certified and 

listed in the Home Ventilating Institute directory, shall be ENERGY STAR compliant and rated for continuous operation. 

Any ducts installed as part of a Heat Recovery Ventilation system shall comply with section DU.  

 

Bathroom Fans as Whole-House Fans 

Bathroom exhaust fans may be used to provide whole house ventilation as well as bathroom spot (local) ventilation 

provided all of the following conditions are met:  

1.  ɯÔÐÕÐÔÜÔɯƕɂɯÊÓÌÈÙÈÕÊÌɯÜÕËÌÙɯÛÏÌɯÉÈÛÏÙÖÖÔɯËÖÖÙɯÛÖɯ×ÙÖÝÐËÌɯÍÖÙɯÈ clear air pathway to the rest of the house 

when the bathroom door is closed. Or an alternative equivalent means of providing a clear air pathway is 

installed. 

2. The fan shall have both automatic and manual controls. 

3. The fan is set to run automatically either continuously or intermittently on a timer.  

4. There is a manual control switch for spot -ventilation purposes.  

5. All conditions of Bath Fan requirements must be met in section MV 1.2. 

 

Fresh Air Inlets  

Air inlets that are part of the ventilation system shall b e located a minimum of 10 feet from known sources of 

contamination such as stack, vent, exhaust hood, or vehicle exhaust. The intake shall be placed so that entering air is not 

obstructed by snow, plantings, or other material. Inlets shall have rodent/inse ct screens with mesh not larger than ½ inch. 

  



  
 

 
Pacific Power 

Washington Technical Specifications Manual v.3.1.1 Pg. 39 

 

UNñUNDERFLOOR INSULATION: OVERVIEW 

UN 1.0ñIntroduction 

Underfloor weatherization measures include adding 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 c omplete measure guidelines listed in section IN 1.0 

2. 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 Illustrations 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 insul ation 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 exteri or 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.  

 

1ÌÍÌÙɯÛÖɯ(-ɯƕȭƕƕɯÍÖÙɯÛÏÌɯ/ÙÖÎÙÈÔɀÚɯ×ÙÖÊÌËÜÙÌɯÍÖÙɯËÌÛÌÙÔÐÕÐÕÎɯÛÏÌɯ1-Value of existing insulation.  

 

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

situations: 

 

 

 

 

 

  a  a 

Illustration UN 1.0a Illustration UN 1.0b 
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4-ɯƕȭƔÈȯɯ ÕɯÜÕÊÖÕËÐÛÐÖÕÌËɯÊÙÈÞÓÚ×ÈÊÌɯÜÕËÌÙɯÛÏÌɯÌÕÛÐÙÌɯÓÐÝÐÕÎɯÚ×ÈÊÌȭɯ3ÏÌɯÌÕÛÐÙÌɯÊÙÈÞÓÚ×ÈÊÌɯÈÙÌÈɯɁÈɂ shall be brought into 

compliance with the requirements of Section UN.  

UN 1.0b: A full conditioned basement. Conditioned basemen ts are ineligible for floor insulation incentives. Refer to UN 

2.8. 

 

 

 

 

 

 

 

 

UN 1.0c: Two unconditioned crawlspaces physically separated from one another. Only the specific area where floor 

insulation is being installed ɭɁÈɂ ÖÙɯɁÉɂɭis required to comply wit h Section UN. 

4-ɯƕȭƔËȯɯ ɯÊÈÕÛÐÓÌÝÌÙɯȹÖÙɯÖÝÌÙÏÈÕÎȺȭɯ.ÕÓàɯÈÙÌÈɯɁÈɂ is required to comply with Section UN.  

UN 1.1ñUnderfloor Preparation and Debris 

Degradable and absorbent scrap materials, especially wood and cardboard, shall be removed from 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 1.2ñVentilation 

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 of vermin 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 ¼" 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.  

a a b b 

Illustration UN 1.0c Illustration UN 1.0d 
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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 requirements 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 1.3ñGround Covers 

All crawlspaces require a ground cover. All ground covers shall 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 rips, tears or gaps. Exposed soil or earth in a 

basement shall comply. 

 

UN 1.4ñSealing 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 using fire-rated material s. Spans greater 

than ¾" 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.   

 

 Illustration UN 1.4 

     
 

UN 1.5ñFloors 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 conditi oned space above, this ceiling may be insulated to obtain a floor insulation incentive. Existing conditions 



  
 

 
Pacific Power 

Washington Technical Specifications Manual v.3.1.1 Pg. 42 

 

shall comply with current Program standards for floor insulation, and the measure shall meet all the relevant 

requirements in Section UN. 

 

UN 1.6ñRim Joist Insulation 

In conditioned basements, the sill plate and each joist bay shall be sealed for air leaks before installing insulation. 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 insu late 

rim joists shall comply with applicable requirements in Section IN 1.4.  

 

UNñUNDERFLOOR INSULATION: INSTALLATION 

 

UN 2.0ñGeneral 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 face the conditioned space of the 

home. 

 

Kraft facing, commonly attached to batt -type insulation, is a vapor retarder. If kraft facing i s 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 en tire cavity depth, from the bottom of the subfloor to the bottom of 

the joist or beam. Insulation shall also be in contact with the joists that frame the cavity. The batt insulation installed i nto 

joist cavities shall be slightly wider than the cavity in o rder to fill the cavity and fit the insulation more securely in place.  

 

Insulation R-values shall be derated when compressed into framing cavities not meeting manufacturers recommended 

thicknesses, therefore ƙȭƙɂɯcavity thickness is required for standard d ensity R-21 fiberglass batting and ƝȭƖƙɂɯÊÈÝÐÛàɯ

thickness is required for standard density R -30 fiberglass batting. Floor cavities with less than these cavity thicknesses can 

still qu alify for incentives 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 applicable requirements in Section IN 1.4. R-30 

ÏÐÎÏɯËÌÕÚÐÛàɯÍÐÉÌÙÎÓÈÚÚɯÉÈÛÛÚɯÐÕÚÛÈÓÓÌËɯÐÕɯÈɯƛȭƖƙɂɯÊÈÝÐÛàɯËÖɯÕÖÛɯÔÌÌÛɯÛÏÌɯÐÕÛÌÕÛɯÖÍɯÛÏÐÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕȭɯ 

 

Insulation installed into a joist cavity taller than 10" shall maintain continuous contact with the floor and meet all other 

relevant specifications outlined in Section UN.  
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              Illustration UN 2.0a 

 

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 the perimeter 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 2.1ñFloor Insulation Support Materials 

Use one of the following materials to support floor insulation:  

 

Wood lathɭWood lath shall be a minimum of ¼" x 1"  

TwineɭTwine shall be non-stretching polypropylene or polyester  

WireɭWire shall be stainless steel, copper or an equivalent material of similar corrosion resistance, with a minimum 

diameter of 0.04" (size 18 AWG). Self-supporting wire hangers are not acceptable. 
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Hand stapling is not a durable fastening technique and will not qualify a project for  Program incentives.  

 

Fasteners for lath, twine or wire  may be one of the following: hot -dipped galvanized nails, screws or corrosion -resistant 

staples that are at ÓÌÈÚÛɯƕƜɯÎÈÜÎÌɯÈÕËɯÓÖÕÎɯÌÕÖÜÎÏɯÛÖɯ×ÌÕÌÛÙÈÛÌɯÞÖÖËɯÈÛɯÓÌÈÚÛɯǤɆȭ 

 

Illustration UN 2.1 

 

 

UN 2.2ñSpacing Requirements for Support Systems 

Staples shall be driven with a power -ÈÊÛÜÈÛÌËɯÚÛÈ×ÓÌÙɯÛÖɯÈÊÏÐÌÝÌɯÈÛɯÓÌÈÚÛɯǤɆɯ×ÌÕÌÛÙÈÛÐÖÕȭɯ3ÏÌɯÔÈßÐÔÜÔɯÚ×ÈÊÐÕÎɯÍÖÙɯ

support  systems is as follows: 

 

Table UN 2.2 

Spans 

Maximum 

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 m ay be used for wider spans. 

 

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

approval by the Program.  

 

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

Small pieces of insulation shall be supported. 
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Illustration UN 2.2 

   
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 of skipped joists shall not exceed 48". 

 

UN 2.3ñWater Pipe Insulation 

All hot and cold water pipes not enclosed within the floor insulation shall be insulated to a minimum of R -3. Leaking 

water pipes shall be repaired before insulating th em. 

 

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 properly 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 

Insulation shall be supported so 

that it is in d irect contact with 

the bottom of the subfloor 

sheathing.  
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within 3" of the ends. If c onnections and corners are larger than piping, exposed joints shall be insulated with fiberglass or 

preformed insulation equal to the outs ide diameter of the connection and corners. 

 

UN 2.4ñInside Access Doors for Underfloors 

All operable accesses between unconditioned and conditioned 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. Inside access doors shall be weatherstripped. 

 

Illustration UN 2.4 

 

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 allow ed. 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 tightly sealed 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 

ÞÐÛÏɯ×ÏÖÛÖÎÙÈ×ÏÚɯËÌÛÈÐÓÐÕÎɯÛÏÌɯÔÌÈÚÜÙÌɀÚɯÊÖÔ×ÓÐÈÕÊÌɯÞÐÛÏɯÙÌÓÌÝÈÕÛɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚȭ 

 

UN 2.5ñOutside Access Doors for Underfloors 

Any outside access shall have a door that is easily opened to permit inspection and shall 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 2.6ñDryer 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 terminate in a code-approved vent cap. New dryer ducts shall be rigid metal, securely 
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connected with mechanical fasteners and permanently supported. Exhaust systems shall comply with local code and 

manufacturer specifications, be as straight as pÙÈÊÛÐÊÈÓȮɯÈÕËɯÕÖÛɯÌßÊÌÌËɯƖƙɅȭɯ3Öɯ×ÙÌÝÌÕÛɯÉÓÖÊÒÈÎÌɯÞÐÛÏɯÓÐÕÛȮɯËÙàÌÙɯÝÌÕÛɯËÜÊÛÚɯ

shall not be connected with screws. A metal clamp or UL-rated foil tape may be used to secure dryer duct connections. 

 

UN 2.7ñDowndraft 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 2.8ñVertical Walls in Underfloor Spaces 

Uni nsulated 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 to unconditioned 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 2.9ñInstalling 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 th e conditioned 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 -ÐÕÚÜÓÈÛÐÖÕɯ×ÙÖËÜÊÛÚȮɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÕÈÔÌȮɯ×ÙÖËÜÊÛɯÐËÌÕÛÐÍÐÊÈÛÐÖÕɯÈÕËɯÐÕÍÖÙÔÈÛÐÖÕɯÛÖɯËÌÛÌÙÔÐÕÌɯ

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 2.10ñMiscellaneous 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 a reas 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.  
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Unconditioned unvented basements with concrete floors and walls d o 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 t o UN 2.3. 

 

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 f loors with knob and tube wiring shall be 

at the discretion of the contractor and homeowner and adhere to state and local code. 

 

 UNñUNDERFLOOR INSULATION: MANUFACTURED HOMES 

 

UN 3.0ñIntroduction 

The definition of a manufactured home is "a structure, transp ortable 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 sy stems 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 t he road 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 o f housing 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.  
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Illustration UN 3.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UN 3.1ñPreparation 

Belly board or belly wrap shall be repaired to prevent insulation from falling from fl oor 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 w ashers, sinks, etc.) shall be sealed before underfloor 

insulation is installed.  

             Illustration UN 3.1 
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UN 3.2ñMaterials 

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 3.3ñInstallation 

Underfloor cavities shall be insulated eiher 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. 

Illustration UN 3.3 
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WAñWALL INSULATION 

 

WA 1.0ñIntroduction  

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 completely 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 R-Value 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 1.1ñKnob 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 1.2ñInsulating Closed 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 small 

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 wall 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 breaÒÌÙɯÉÖßÌÚɯÚÏÈÓÓɯÕÖÛɯÉÌɯÐÕÚÜÓÈÛÌËɯÞÐÛÏÖÜÛɯÛÏÌɯÏÖÔÌÖÞÕÌÙɀÚɯÊÖÕÚÌÕÛȭɯ.ÕÓàɯÕÖÕ-combustible insulation (per 

ASTM E-136) shall be installed in wall cavities adjoining fireplaces and/or chimneys.  

 

WA 1.3ñPlugs and Finish Work 

Plugs shall be sealed, weatherproofed and ready to paint. Plugs shall not be 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 wi th 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 1.4ñRemoving and Replacing Siding 

Before replacing siding, holes shall be filled with fitted plugs, covered with tar paper, c ounter 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 cor rosion-resistant 

nails and be reinstalled in a professional manner. Any raw wood shall be primed or sealed.  

WA 1.5ñOpen 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 1.6ñInterior Installations 

6ÈÓÓÚɯÛÏÈÛɯÈÙÌɯÐÕÈÊÊÌÚÚÐÉÓÌɯÍÙÖÔɯÛÏÌɯÌßÛÌÙÐÖÙɯÚÏÈÓÓɯÉÌɯÍÐÓÓÌËɯÍÙÖÔɯÛÏÌɯÐÕÛÌÙÐÖÙȮɯÞÐÛÏɯÛÏÌɯÏÖÔÌÖÞÕÌÙɀÚɯ×ÌÙÔÐÚÚÐÖÕȭ 
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WIñWINDOWS AND SLIDING GLASS DOORS 

 

WI 1.0ñIntroduction 

Window requirements s hall also apply to sliding glass doors unless otherwise stated. Windows shall be installed and 

ÚÜ××ÖÙÛÌËɯÈÊÊÖÙËÐÕÎɯÛÖɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚɯÈÕËɯÐÕɯÊÖÔ×ÓÐÈÕÊÌɯÞÐÛÏɯ×ÙÌÝÈÐÓÐÕÎɯÑÜÙÐÚËÐÊÛÐÖÕÈÓɯÊÖËÌȭɯ(Íɯ

window -weight cavities exist and are accessible, the weights shall be removed and the cavity shall be filled with 

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

the applicable requirementsɭunless a waiver is approved in advanced by the Program (see IN 1.5)ɭto 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:  

 

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

2. Windows shall operate smoothly and safely.  

3. Screens shall be furnished with all operable windows.  

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

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

6. 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. Gaps between the exterior sidiÕÎɯÈÕËɯÛÏÌɯÞÐÕËÖÞɯÛÏÈÛɯÈÙÌɯÎÙÌÈÛÌÙɯÛÏÈÕɯǣɆɯÚÏÈÓÓɯÉÌɯÊÖÝÌÙÌËɯÞÐÛÏɯÚÖÓÐËɯÛÙÐÔɯ

ÔÈÛÌÙÐÈÓȭɯ$ßÛÌÙÐÖÙɯÖÙɯÐÕÛÌÙÐÖÙɯÝÖÐËÚɯÔÖÙÌɯÛÏÈÕɯǣɆɯËÌÌ×ɯÖÙɯÞÐËÌɯÚÏÈÓÓɯÉÌɯÍÐÓÓÌËɯÞÐÛÏɯÞÐÕËÖÞɯÔÈÕÜÍÈÊÛÜÙÌÙ-

approved materials, such as backer rod, nonexpanding foam or a similar produ ct prior to caulking, if caulking 

will be applied.  

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

 

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.  

 

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

Ú×ÌÊÐÍÐÊÈÛÐÖÕÚȭɯ(ÕɯÊÈÚÌÚɯÞÏÌÙÌɯÛÏÌɯÙÌØÜÐÙÌÔÌÕÛÚɯÖÍɯÛÏÐÚɯÚÌÊÛÐÖÕɯÊÖÕÍÓÐÊÛɯÞÐÛÏɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÐÕÚÛÈÓÓÈÛÐÖÕɯÎÜÐËÌÓÐÕÌÚȮɯ

ÐÕÚÛÈÓÓÌÙÚɯÚÏÈÓÓɯËÌÍÌÙɯÛÖɯÛÏÌɯÞÐÕËÖÞɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÎÜÐËÌÓÐÕÌÚɯÈÕËɯÐÕÍÖÙÔɯÛÏÌɯ/ÙÖÎÙam of the inability to meet 

specifications before submitting an incentive application.  

 

Pieces of exterior siding that have been removed and replaced, or otherwise affected by window installation, shall be 

made weather-resistant upon reinstallation. Any se ams opening to the internal weather barrier, sheathing or wall cavity 
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shall be sealed, except for butt joints of fiber cement siding, which may be left unsealed so long as a secondary weather-

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 exterior of the house are not eligible for Program incentives.  

 

WI 1.1ñGeneral 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 Fenestration Rating Council Incorporated (NFRC).  

 

WI 1.2ñGeneral Requirements for External Sealants 

$ßÛÌÙÕÈÓɯÌÓÈÚÛÖÔÌÙÐÊɯÚÌÈÓÈÕÛÚȮɯÚÜÊÏɯÈÚɯÊÈÜÓÒÐÕÎȮɯÚÏÈÓÓɯÉÌɯÐÕÚÛÈÓÓÌËɯÐÕɯÈÊÊÖÙËÈÕÊÌɯÞÐÛÏɯÛÏÌɯÚÌÈÓÈÕÛɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯ

recommendations. Sealants shall be selected for 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 wood 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 1.3ñInsert Windows 

3ÏÌɯ/ÙÖÎÙÈÔɯËÌÍÐÕÌÚɯɁÐÕÚÌÙÛɯÞÐÕËÖÞɂɯÈÚɯÈÕàɯÞÐÕËÖÞɯÛÏÈÛɯËÖÌÚɯÕÖÛɯÏÈÝÌɯÕÈÐÓÐÕÎɯÍÓÈÕÎÌÚȮɯÐÕÊÓÜËÐÕÎɯÞÐÕËÖÞÚɯÊÖÔÔÖÕly 

ÛÌÙÔÌËɯɁÉÓÖÊÒɯÞÐÕËÖÞÚɂɯÈÕËɯɁÍÓÜÚÏɯÍÐÕɯÞÐÕËÖÞÚȭɂɯ(ÍɯÈÕɯÐÕÚÌÙÛɯÞÐÕËÖÞɯÐÚɯÐÕÚÛÈÓÓÌËɯÛÖɯÙÌ×ÓÈÊÌɯÈÕɯÌßÐÚÛÐÕÎɯÍÓÈÕÎÌËɯ

window, the existing window shall 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 measurements of the interior jamb as reasonably possible. Gaps more than 

ǣɆɯÞÐËÌɯÉÌÛÞÌÌÕɯÛÏÌɯÌßÛÌÙÐÖÙɯÚÐËÐÕÎɯÈÕËɯÛÏÌɯÐÕÚÌÙÛɯÞÐÕËÖÞɯÚÏÈÓÓɯÉÌɯÛÙÐÔÔÌËȭɯ$ßÛÌÙÐÖÙɯÖÙɯÐÕÛÌÙÐÖÙɯÝÖÐËÚɯÔÖÙÌɯÛÏÈÕɯǣɆɯ

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 1.4ñSurface-Mounted 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 stucco-mounted 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. 
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WI 1.5ñFlanged Windows  

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 of the windows are protected by an overhang (see Illustration WI 1.6ɭExposed to the Elements). Drip 

caps feature a pronounced lip that slopes gently down toward the exterior. The front edge of a drip ca p shall have a 

downward bending lip of at least ¼" (see Illustration WI 1.5).   

 

Illustration WI 1.5: 

 

The sides of flanged windows shall be flashed with 15-pound felt or an equivalent manufacturer -recommended flashing 

material. The flashing material shal l 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 windows.  

 

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 1.6ñExposed 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 

  
 

 

WI 1.7ñStucco-Mounted Windows 

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

 

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

×ÜÙ×ÖÚÌȭɯ3ÏÌɯÓÐ×ɯÖÍɯÛÏÌɯÌßÐÚÛÐÕÎɯÈÓÜÔÐÕÜÔɯÍÓÈÕÎÌɯÚÏÈÓÓɯÉÌɯÈÛɯÓÌÈÚÛɯǣɆɯÞÐËÌȭɯ3ÏÌɯÎÈ×ɯÉÌÛÞÌÌÕɯÛÏÌɯÍÙÈÔÌɯÖÍɯÛÏÌɯÙÌ×ÓÈÊÌÔÌÕÛɯ

window and the interior trim shall be caulked. If the gap exceeds ¼", the  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 caulke d 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 1.8ñMiscellaneous Requirements 

The bottom rail of a sliding glass door shall be firmly supported within ½" of the exterior edge of the frame.  

Any wood touching the ground or cement shall be pressure treated.  

 

WI 1.9ñHealth 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 applic ation 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 diamete r and, when used for egress, 

must be fitted with a quick release mechanism as mentioned in WI 1.11. 

 

WI 1.10ñGeneral Safety Glazing Requirements 

Refer to all applicable federal, national, regional, state and local codes or regulations to determine window l ocations 

requiring safety glazing.  

 

WI 1.11ñEmergency 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 guidelines li sted in section IN 1.0 

2. "ÖÔ×ÓàɯÞÐÛÏɯÙÌØÜÐÙÌÔÌÕÛÚɯÙÌÎÈÙËÐÕÎɯÊÖËÌɯÊÖÔ×ÓÐÈÕÊÌɯÈÕËɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚɯÈÚɯÖÜÛÓÐÕÌËɯÐÕɯ(-ɯƕȭƕɯ

and 1.12. 

 

CAC BPñCENTRAL AIR CONDITIONER 

BEST PRACTICES INSTALLATION AND SIZING 

 

CAC BP 1.0ñAir Flow Test 

Air flow shall be t ested after installation preferably using a TrueFlow Air Handler Flow Meter TM. The Energy 

ConservatoryTM Flow Conversion and Flow Resistance Correction Factor tables 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 cooling capacity. 

 

CAC BP 1.1ñRefrigerant Charge Performance Check 

Refrigerant charge can be checked by either measuring subcooling OR by the weigh-in method:  

 

Subcooling Test 

¶ Test when outdoor temperature is 65° F or higher 

¶ Run unit for at least 15 minutes before taking reading  

¶ Confirm measured sub-cooling is within +/ - Ɨʁ%ɯÖÍɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÛÈÙÎÌÛɯÝÈÓÜÌ 

¶  ÓÛÌÙÕÈÛÐÝÌÓàȮɯÊÖÕÍÐÙÔɯÈ××ÙÖÈÊÏɯÛÌÔ×ÌÙÈÛÜÙÌɯÔÈÛÊÏÌÚɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÛÈÙÎÌÛɯÝÈÓÜÌ 

Weigh-in 

¶ Confirm amount of total charge is within +/ - Ɩʁ%ɯÖÍɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÛÈÙÎÌÛɯÝÈÓÜÌ 

 

CAC BP 1.2ñSizing 

Manual J or an equivalent cooling load calculation shall be performed to determine cooling load of the home.  A block, or 

whole house, load calculation is acceptable as opposed to a room-by-room load calculation.  
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Capacity of the central air conditioner must be sized within one -half ton (6,000 BTU/hr) of the calculated cooling load or 

the next available size. 

DHPñDUCTLESS HEAT PUMP 

 

DHP 1.0ñGeneral 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 1.1ñOutdoor Unit Installation 

Set outdoor unit on a pad placed on a stable, level surface; secure unit to 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 1.2ñIndoor Unit Installation 

3ÏÌɯÐÕËÖÖÙɯÜÕÐÛɯÚÏÈÓÓɯÉÌɯÚÌÊÜÙÌÓàɯÔÖÜÕÛÌËȮɯÓÌÝÌÓɯÈÕËɯ×ÓÜÔÉɯ×ÌÙɯÛÏÌɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÚ×ÌÊÐÍÐÊÈÛÐÖÕÚɯÛÖɯÈɯ×ÌÙÔÈÕÌÕÛɯÚÜÙÍÈÊÌɯ

(wall, soffit, partition, etc.). Mounting to mova ble 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 other reasonable solution for adequate drainage is feasible. 

 

HP BPñHEAT PUMP WITH BEST PRACTICES AND INSTALLATION 

 

HP BP 1.0ñIntroduction 

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 1.1ñThermostat 

A p rogrammable 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 energy-efficient operation.  

The balance point shall be within 5 degrees (plus or minus) of 30°F. 
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HP BP1.2ñLine Set Requirements 

Line set penetrations through the building shell shall be s ealed. 

 

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 BP1.3ñOutdoor Unit Installation 

The outdoor unit shall rest on a permanent pad on a stable, level surface.  

 

The outdoor unit shall not b e covered with debris or have obstacles nearby that restrict or prevent airflow over the unit.  

 

HP BP 1.4ñAir Flow Test 

Air flow shall be tested after installation preferably using a TrueFlow Air Handler Flow Meter TM. The Energy 

ConservatoryTM 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 cooling capacity. 

 

HP BP 1.5ñRefrigerant Charge Performance Check 

Refrigerant charge can be checked by either measuring subcooling OR by a temperature split check depending on 

outdoor temperature:  

 

Subcooling Test 

¶ Test with unit in cooling mode when outdoor temperature is 65° F or higher  

¶ Run unit for at least 15 minutes before taking reading  

¶ Confirm measured sub-cooling is within +/ - 3ʁ%ɯÖÍɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÛÈÙÎÌÛɯÝÈÓÜÌ 

¶   ÓÛÌÙÕÈÛÐÝÌÓàȮɯÊÖÕÍÐÙÔɯÈ××ÙÖÈÊÏɯÛÌÔ×ÌÙÈÛÜÙÌɯÔÈÛÊÏÌÚɯÔÈÕÜÍÈÊÛÜÙÌÙɀÚɯÛÈÙÎÌÛɯÝÈÓÜÌ 

Temperature split  

¶ Test with unit in heating mode when outdoor temperature is below 65° F  

¶ Confirm measured temperature split is equal to or e xceeds expected values in Heat Pump Temperature Split 

Chart. Refer to Appendix H  
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HP BP 1.6ñLockout Controls 

Heat pump installations shall use control strategies that minimize unnecessary use of auxiliary heat. In all systems, 

auxiliary heat shall not ope rate 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 1.7ñSizing 

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 room-by-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. 

 

Auxiliary heat capacity shall not exceed 125 percent of the heating design load. 

 

PTCSñHEAT PUMP PTCS COMMISSIONING, CONTROLS, AND SIZING 

 

PTCS 1.0ñGeneral Requirements 

Heat pump equipment must be installed according to the Ɂ/ÌÙÍÖÙÔÈÕÊÌɯ3ÌÚÛÌËɯ"ÖÔÍÖÙÛɯ2àÚÛÌÔÚɯɬ Air Source Heat Pump 

2àÚÛÌÔɯ(ÕÚÛÈÓÓÈÛÐÖÕɯ2×ÌÊÐÍÐÊÈÛÐÖÕɂȭ 

http://www.bpa.gov/EE/Sectors/Residential/Documents/ASHP_Specifications_2013.pdf 

 

(ÕɯÈËËÐÛÐÖÕȮɯÛÏÌɯÛÌÊÏÕÐÊÐÈÕɯÚÏÈÓÓɯÊÖÔ×ÓÌÛÌɯÛÏÌɯɁ/3"2ɯ ÐÙɯ2ÖÜÙÊÌɯ'ÌÈÛɯ/ÜÔ×ɯ%ÖÙÔɂɯÈÕËɯÊÖÕËÜÊÛɯÕÌcessary tests and 

procedures.  

http://www.bpa.gov/EE/Sectors/Residential/Documents/PTCS_Air_Source_Heat_Pump_form_2015.pdf  
 

Refer to Appendix I for PTCS Air Source Heat Pump Form. 

 

WHñHEAT PUMP WATER HEATERS 

 

WH 1.0ñIntroduction 

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 f or additional best practices regarding heat pump water heaters.  

 

WH 1.1ñInstallation 

The heat pump condensate shall be removed from the area of installation via an adequately sloped drainage system, 

condensate pump or connection to an existing plumbing dra in. If drained to the outdoors, avoid creation of a slip hazard 

over sidewalks and driveways.  

http://www.bpa.gov/EE/Sectors/Residential/Documents/ASHP_Specifications_2013.pdf
http://www.bpa.gov/EE/Sectors/Residential/Documents/PTCS_Air_Source_Heat_Pump_form_2015.pdf
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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 

WHPPñWHOLE HOME PERFORMACE PATH: OVERVIEW 

WHPP 1.0ñ Introduction 

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

REM/RateɚɯÛÖɯØÜÈÓÐÍàɯÍÖÙɯÛÏÌɯ'ÖÔÌɯ$ÕÌÙÎàɯ2ÈÝÐÕÎÚɯ-ew Homes Whole Home Performance Path incentive. Until further 

notice, RaterɀÚɯÚÏÈÓÓɯÜÚÌɯÛÏÌɯ-ÖÙÛÏÞÌÚÛɯÝÌÙÚÐÖÕɯÖÍɯ1$,ɤRate version 14.6.4 or earlier to determine compliance. These 

guidelines also provide information on required documentation and necessary R EM/Rate reports when submitting homes 

to the program for incentive processing.  

Where these guidelines conflict with guidance in REM/ RateɀÚɯÏÌÓ×ɯÍÐÓÌȮɯÌßÐÚÛÐÕÎɯ1$2-$3ɯÚÛÈÕËÈÙËÚɯÖÙɯÔÖËÌÓÐÕÎɯ×ÙÖÛÖÊÖÓÚɯ

for other certification programs, this document takes prec edence for purposes of estimating approved savings for 

incentive qualification.  

WHPP 1.1ñ User Defined 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 select 

ÍÌÈÛÜÙÌÚɯÖÍɯÛÏÌɯ1ÈÛÌÙɀÚɯÉÜÐÓËÐÕÎɯÍÐÓÌɯÊÙÌÈÛÐÕÎɯÈɯÊÖËÌɯÓÌÝÌÓɯÝÌÙÚÐÖÕɯÖÍɯÛÏÌɯÙÈÛÌËɯÏÖÔÌɯÞÏÐÓÌɯÔÈÐÕÛÈÐÕÐÕÎɯÚÐÔÐÓÈÙɯÏÖÜÚÌɯ

geometry and size. The Rater must download the set of UDHR files and save them to their computer making sure to 

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

3ÖɯÙÜÕɯÈɯ4#1'ɯÊÖÔ×ÈÙÐÚÖÕȮɯÚÌÓÌÊÛɯɁ4ÚÌÙɯ#ÌÍÐÕÌËɯ1ÌÍÌÙÌÕÊÌɯ'ÖÔÌɂɯÍÙÖÔɯÛÏÌɯɁ1Ì×ÖÙÛÚɂɯÚÌÊÛÐÖÕɯÖÍɯ1$,ɤRate. This will 

ËÐÚ×ÓÈàɯÈɯÚÊÙÌÌÕɯÞÐÛÏɯƗɯÚÌÊÛÐÖÕÚȭɯ(ÕɯÛÏÌɯÛÖ×ɯÚÌÊÛÐÖÕɯÓÈÉÌÓÌËɯɁ4#1'ɯ%ÐÓÌɂȮɯÔÈ×ɯÛÖɯÛÏÌɯÈ××ÙÖ×ÙÐÈÛÌɯ4#1'ɯÍÐÓÌɯÈÚɯÙÌØÜÐÙÌËɯÉàɯ

ÛÏÌɯ×ÙÖÎÙÈÔȭɯ#ÖɯÕÖÛɯÚÌÓÌÊÛɯÌÐÛÏÌÙɯÉÖßɯÖÕɯÛÏÌɯÔÐËËÓÌɯÚÌÊÛÐÖÕɯÓÈÉÌÓÌËɯɁ4#1'ɯ$ß×ÖÙÛɂȭ On the bottom section labeled 

Ɂ1Ì×ÖÙÛÚɂȮɯÚÌÓÌÊÛɯÛÏÌɯËÌÚÐÙÌËɯÙÌ×ÖÙÛÚɯÛÖɯÙÜÕȭɯ%ÖÙɯ×ÜÙ×ÖÚÌÚɯÖÍɯØÜÈÓÐÍàÐÕÎɯÍÖÙɯÐÕÊÌÕÛÐÝÌÚȮɯÛÏÌɯɁ%ÜÌÓɯ2ÜÔÔÈÙàɂɯÚÏÖÜÓËɯÉÌɯ

used to generate percent savings above code based on total Annual End-4ÚÌɯ"ÖÕÚÜÔ×ÛÐÖÕɯÐÕɯÒ6Ïȭɯ ɯɁ!ÜÐÓËÐÕÎɯ%ile 

1Ì×ÖÙÛɂɯÊÈÕɯÉÌɯÙÜÕɯÚÐÔÜÓÛÈÕÌÖÜÚÓàɯÛÖɯËÐÚ×ÓÈàɯÊÏÈÙÈÊÛÌÙÐÚÛÐÊÚɯÐÕÊÓÜËÌËɯÐÕɯÛÏÌɯÊÖËÌɯÓÌÝÌÓɯ4#1'ȭ 
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For homes with non-electric water heaters, these savings shall not be included to calculate percent savings above code.  

3ÏÌɯɁ%ÜÌÓɯ2ÜÔÔÈÙàɂɯËÖÌÚɯÕÖÛɯËÐÚ×ÓÈàɯÈÕÕÜÈÓɯÌÕË-use consumption of gas water heating equipment. 

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.  

WHPPñWHOLE HOME PERFORMANCE PATH: MODELING GUIDANCE 

WHPP 1.2ñ General Modeling Guidance 

The following guidance is meant to supplement REM/ RateɀÚɯÐÕÛÌÙÕÈÓɯÎÜÐËÈÕÊÌɯÈÕËɯ×ÙÖÝÐËÌɯÈËËÐÛÐÖÕÈÓɯÊÓÈÙÐÍÐÊÈÛÐÖÕɯÖÕɯ

specific systems and assembliÌÚɯÛÏÈÛɯÈÙÌÕɀÛɯÚ×ÌÊÐÍÐÊÈÓÓàɯÖÙɯÊÓÌÈÙÓàɯÈËËÙÌÚÚÌËȭɯ,ÈÕàɯÖÍɯÛÏÌÚÌɯÐÛÌÔÚɯÊÈÕɯÏÈÝÌɯÚÐÎÕÐÍÐÊÈÕÛɯ

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 1.3ñSite Information 

Climate 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.  

 

 

 


