Why Does this HERS Verification Credit Exist?
Many insulation installations have flaws that degrade thermal performance. Four problems are generally responsible for this degradation:
1. There is an inadequate air barrier in the building envelope, or holes and gaps within the air barrier system inhibit the ability to limit air leakage.
2. Insulation is not in contact with the air barrier, creating air spaces that short-circuits the thermal barrier of the insulation when the air barrier is not limiting air leakage properly.
3. The insulation has voids or gaps, resulting in portions of the construction assembly that are not insulated and, therefore, has less thermal resistance than other portions of the assembly.
4. The insulation is compressed, creating a gap near the air barrier and/or reducing the thickness of the insulation.

A performance energy credit for correctly installing an air barrier and insulation to eliminate or reduce common problems associated with poor installation is provided in the RA3.5 for new residential homes and additions including single family and low-rise multi family.  See the CF1R-PRF-01-E for the project to see if “HERS QII” is required for the project.
There is no claim, promise, or guarantee of any kind about the accuracy, completeness, or adequacy of the content of this resource.




	QII Schedule on Site

	Timing for QII Tasks
	Task

	Establishing Sub’s for project
	Engage HERS rater early to have them review plans and schedule inspections

	Framing Stage
	Air barrier inspection (before ANY INSULATION installed)

	Insulation Installation
	Roof, walls and floors insulation installation must be inspected before closing up building feature (BEFORE finishing)

	Final for Occupancy Permit
	Final paperwork (CF2R and CF3R’s) coordinated for final inspection by Building Inspector.


	QII Note Block

	[bookmark: _471jgp3j2r5p]Common Thermal Specifications

	· Materials shall comply with, and be installed in conformance with, all applicable building codes for building. California Building Code (including, but not limited to, California Electric Code Section 719) and installed to meet all applicable fire codes.

	· Materials shall meet California Quality Standards for Insulating Material, Title 24, Part 12, Chapter 4, Article 3, listed in the California Department of Consumer Affairs Consumer Guide and Directory of Certified Insulating Materials.

	· Materials shall comply with flame spread rating and smoke density requirements of Chapter 26 and Section 706 of the Title 24, Part 2: all installations with exposed facings must use fire retardant facings which have been tested and certified not to exceed a flame spread of 25 and a smoke development rating of 450. Insulation facings that do not touch a ceiling, wall, or floor surface, and faced batts on the undersides of roofs with an air space between the ceiling and facing are considered exposed applications.

	· Materials shall be installed according to manufacturer specifications and instructions.

	· Hard covers or draft stops shall be placed over all drop ceiling areas and interior wall cavities to keep insulation in place and stop air movement. If hard covers or draft stops are missing or incomplete, they shall be completed before insulation is installed.

	· Required eave ventilation shall not be obstructed - the net free-ventilation area of the eave vent shall be maintained.

	· Eave vent baffles shall be installed to prevent air movement under or into the batt.

	· Insulation shall cover all recessed lighting fixtures. If the fixtures are not rated for insulation cover (IC) and air tight, the fixtures shall be replaced. All recessed light fixtures that penetrate the ceiling shall be listed for zero clearance insulation contact (IC), have a label that certifies it as airtight with leakage less than 2.0 cfm @ 75 Pa when tested to ASTM E283, and shall be sealed with a gasket or caulk between the light's housing and the ceiling.

	· Insulation shall be installed so that they will be in contact with the air barrier.

	· Insulation shall fill the cavity. Sized to fit, no compression, fill voids etc.

	R-Value Measurement

	· The HERS rater shall verify the installed thickness of insulation in all assemblies and locations on walls, roof/ceilings, and floors, and to ensure that insulation levels and installation integrity meet the R-value specified on the Certificate of Compliance, and all other required compliance documentation.

	[bookmark: _Hlk478652848]Walls

	· Bottom plates of framed and non-framed and other wall type assemblies shall be sealed to the ground subfloor or slab, and above ground subfloor.

	· Wall stud cavities shall be caulked or foamed to provide a substantially air-tight envelope to the outdoors, attic, garage and crawl space.  All plumbing and wiring penetrations through the top and bottom plates and electrical boxes that penetrate the sheathing shall be sealed. All gaps in the air barrier shall be caulked, taped, or sealed with minimally expansive foam.

	Windows

	· All gaps around windows and doors are sealed. The sealant used follows window manufacturer specifications.  Coordinate between trades who is responsible.

	Rim-Joists

	· All rim-joists shall be insulated to the same R-Value as the adjacent walls.

	Kneewalls, Skylight Shafts, and Gable Ends

	· Framing for kneewalls, skylight shafts and gable ends that separate conditioned from unconditioned space shall be insulated to meet or exceed the wall R-value specified on the Certificate of Compliance, and all other required compliance documentation.

	· The insulation shall be installed without gaps and with minimal compression.

	· For steel-framed kneewalls, skylight shafts, and gable ends, external surfaces of steel studs shall be covered with insulation unless otherwise specified on the CF1R Certificate of Compliance.

	· The house side of the insulation shall be in contact with the drywall or other wall finish.

	· The insulation shall be supported so that it will not fall down by either friction fitting to the framing, inset or face stapling of flanges, or using other support such as netting.

	· Insulation for all kneewall and skylight shafts shall be completely enclosed by vertical and horizontal framing, including horizontal plates at top and bottom of the insulation.

	· In unvented attics, where insulation is applied directly to the underside of the roof deck, kneewalls, skylight shafts, and gable ends shall be insulated to meet or exceed the wall R-value specified on the Certificate of Compliance, and all other required compliance documentation.

	CF2R Certificate of Installations Forms

	· The CF2R-ENV forms (Insulation Certificate of Installation) shall be signed by the SPF applicator stating that the installation is consistent with the plans and specifications for which the building permit was issued shall be provided. The certificate shall also state the installing company name, insulation manufacturer's name and material identification, and that the labeled installed nominal thickness, and installed R-value for SPF insulation meets those specified in Section 3, Thermal Specification. The SPF applicator shall also attach an R-value chart or an ICC ESR showing compliance with AC377 for each SPF insulation material used.
· It is the installer’s responsibility to ensure the products are installed properly, and it is the HERS rater’s responsibility, as a Special Inspector to the Building Departments, to verify proper installation.




	Form Guidance

	CF2R/CF3R-ENV-21  
	Traditional Stick Built Framing Stage

	CF2R/CF3R-ENV-22  
	Traditional Stick Built Ceiling Air Barrier  

	CF2R/CF3R-ENV-23  
	Traditional Stick Built Insulation Stage  

	CF2R/CF3R-ENV-24 
	SIP ICF Air Barrier and Framing Stage

	[bookmark: _Hlk478129761]Construction Stage: Framing Stage (Traditional Stick Built)
Compliance Form: CF2R/CF3R-ENV-21-H 

	[bookmark: _Hlk478028507]Air Barrier - Air Infiltration Sealing for Batt, Loose fill, and SPF

	A.  General

	· In order to be considered an air barrier, individual materials must have an air permeance not exceeding 0.004 cfm/ft2 @1.57 lb/ft2 (0.02 L/(s•m2) @ 75 Pa) when tested in accordance with ASTM E2178. 
· All joints/seams for materials that make up the air barrier must be sealed with caulk, foam, tape, or a material specifically designed for building envelope sealing to prevent air infiltration.
· Products must be installed per manufacturer instructions.

	[image: ]Continuous Air Barrier - A combination of interconnected materials and assemblies joined and sealed together to provide a continuous barrier to air leakage through the building envelope, separating conditioned from unconditioned space, or adjoining conditioned spaces of different occupancies. 
[bookmark: _GoBack]
The term “sealed” implies the use of tape, gasket, caulk, foam or other air-sealing product. All materials used to form an air-barrier shall be sealed at seams and edges per manufacturer’s recommendations.
· The complexity of architectural design is in direct opposition to the ease with which a continuous air barrier can be established and verified. Changes in plate height, dropped ceilings, soffits, cantilevered decks or roofs, knee walls, double framed walls, pop-outs, mechanical chases, chimneys and stairways all add complexity to creating an effective air barrier. The air barrier must form a continuous, un-broken boundary between conditioned and unconditioned space. Often overlooked is the connections between different components of the air barrier which must be sealed. For example, the external (OSB) sheathing must be sealed to the top-plate which is sealed to the ceiling drywall creating a “continuous” air barrier. It is important that all trades, particularly mechanical and electrical, understand the goal of creating an ‘air-tight’ envelope when penetrations in the air-barrier are required.
Typical Components of the Air Barrier
· Plywood, OSB (Oriented Strand Board) - 3/8 inch min.
· Exterior or Interior Gypsum Board (drywall) - 1/2 inch min.
· Cement Board, Gypsum board - 1/2 inch min.
· Insulation Board (sealed at seams per Mfg. recommendations)
· Extruded Polystyrene - minimum ½ inch
· Foil-back polyisocyanurate - minimum ½ inch
· Foil Backed Urethane Foam Insulation - minimum 1 inch
· Spray Polyurethane Foam (SPF)
· Closed cell SPF - minimum thickness of 2.0 inches
· Open cell SPF - minimum thickness of 5.5 inches
· Built up, single-ply, or bituminous Roofing Membrane
· Portland Cement/Sand Parge, or Gypsum Plaster - minimum 5/8 inch
· Cast-in-place and Precast Concrete
· Fully Grouted Concrete Block Masonry
· Structural Sheathing – Meeting ASTM E2178
· House Wrap – Meeting ASTM E2178
· Thermo-ply
· Sheet steel or aluminum
· Dimensional lumber

	B. Raised Floor

	· Gaps 
	1. All gaps in the raised floor are sealed. 

	· Chases
	2. All chases sealed at floor level using a hard cover and the hard cover is sealed 

	· Penetrations
	3. All plumbing and electrical wires that penetrate the floor are sealed. 

	· Subfloor
	4. Subfloor sheathing is glued or sealed at all exterior panel edges to create a continuous air tight subfloor.

	C. Walls/Knee Walls

	· Penetrations through the exterior wall 
	1. All penetrations through the exterior wall air barrier are sealed to provide an air-tight envelope to unconditioned spaces such as the outdoors, attic, garage, and crawl space.
5. If stucco or similar air tight products will be applied to the outside of the building, only penetrations in that air barrier need to be sealed. Example: Lineset, electrical boxes.
6. If no additional outside air barrier will be installed, then all penetrations, joints/seams where individual materials meet must be sealed with caulk, foam, tape, or a material specifically designed for building envelope sealing to prevent air infiltration. If foam board is the air barrier then it must be taped at all seams. Edges of foam board must be sealed to the surrounding air barrier.
7. House wrap can be used as an air barrier when it meets ASTM E2178. All seams, edges and penetrations in the house wrap must be sealed.
8. If OSB, plywood, cement board, Thermo-ply, or dimensional lumber are the exterior air barrier, all of the seams and penetrations must be sealed.

	· Top plate and bottom plate in each stud bay
	2. Exterior wall air barrier is sealed to the top plate and bottom plate in each stud bay.
· For multi-story buildings that have a continuous air barrier on the exterior, only the bottom plate of the first floor and the top plate of the top floor need to be sealed to the exterior air barrier.
· It is possible to have a two-story house where the upstairs conditioned space has a smaller footprint than the first story. In such a floor plan, top plates of a first story wall exposed to an unconditioned attic would be sealed to the exterior air barrier.

	· Electrical boxes 
	3. All electrical boxes including knockouts that penetrate the air barrier to unconditioned space are sealed.
· Seal electrical boxes to the surrounding air barrier.
· Seal openings (knockouts) in the electrical box.
· Use tape, caulk or foam. Ensure sealing products do not enter into the electrical box.
[image: ]

	· Penetrations in top and bottom plate
	4. All openings in the top and bottom plate, including all interior and exterior walls, to unconditioned space are sealed; such as holes drilled for electrical and plumbing.

	· Exterior bottom plates 
	5. Exterior bottom plates (all stories) are sealed to the floor using the appropriate sealing method.
· If the exterior air barrier is continuous (from the bottom story to the top story), then the bottom plate of first floor only needs to be sealed.
· In order to verify that the bottom plate is sealed, the following are allowed:
· Use a gasket material that is 3.5 inches wide on 2x4, 5.5 inches wide on 2x6; or
· Seal the bottom plate on the inside at junction of concrete and plate with caulk or foam; or
· Watch sealing of the bottom plate to foundation during framing.

	· Windows and doors 
	6. All gaps around windows and doors are sealed. The sealant used follows window manufacturer specifications.

	· Rim joists 
	7. Rim joists gaps/openings are fully sealed.

	· Exhaust fan ducts 
	8. Fan exhaust ducts that run between conditioned floors to exterior walls including damper at the exterior wall.

	· Metal tie downs 
	9. Metal tie downs are insulated between exterior framing and tie down.  
· Metal tie downs shall be fully insulated in a manner that resists thermal bridging through the structural framing assembly.
· If there is room behind the tie down and the exterior framing, ensure it is insulated. It is not required to move the tie down to add insulation.

	· Corner channels and/or wall intersections
	10. Hard to access wall stud cavities, such as corner channels or wall intersections, are insulated to the proper R-value prior to the installation of exterior sheathing or exterior stucco lath.
· Cavities in corner channels or wall intersections that will become inaccessible shall be completely filled with insulation and verified before the exterior sheathing is installed.
· Alternative framing details shown below can be used to eliminate cavities that would become inaccessible after exterior sheathing is installed.
1. NOTE: When batt insulation is used, it must be cut to fit around framing.
Corner Channels are typically framed in a U-channel. Insulation must be inserted in this space from the outside before the exterior wall sheathing is installed. It is recommended that the advanced framing methods shown below be used.
[image: ][image: ][image: ]
Wall Intersections where interior walls intersect exterior walls, builders will typically use a conventional T-post detail. Insulation must be inserted in this space from the outside before the exterior wall sheathing is installed. It is recommended that the advanced framing methods shown below are used. In advanced framing, batt insulation must be cut to fit around the 2x4 ladders and the 1x6 or 2x6 nailers.


	· Tub, shower, fireplace enclosures, exterior stairwells 
	11. Insulation is installed behind tub, shower, or fireplace enclosures, and exterior stairwells
· Insulation to match the R-value listed on the CF1R when located against exterior walls.
· Insulation is installed before tub, shower, and fireplace are installed;

	· Tub, shower,  fireplace enclosures
	12. A solid air barrier is installed, from floor to ceiling, on the inside of exterior walls directly adjacent to tub, shower, or fireplace enclosures.
· Insulation shall contact all six sides of the air barrier on exterior walls.
· When tubs, showers, fireplace enclosures, or stairwells are installed on exterior walls, builders may forget to insulate and air seal the exterior wall behind those locations. For QII the HERS Rater must visually verify that these locations are properly air sealed and insulated before they become inaccessible.
· The insulation behind the tub or shower must be equivalent to the insulation in adjacent exterior walls and covered with an air barrier that is sealed at all edges and seams to provide a continuous air barrier. Any type of insulation may be installed as long as it completely fills the void and is in full contact on all six sides of the air barrier.

NOTE: The bath tub air barrier is not required to extend to the ceiling at framing stage. Drywall will be installed to the ceiling at a later stage.
    

	· Window and door headers 
	13. All single-member window and door headers shall be insulated to a minimum of R-3 for a 2x4 framing, or equivalent width, and a minimum of R-5 for all other assemblies. Insulation is to be placed between the interior face of the header and inside surface of the interior wall finish.
· The Building Energy Efficiency Standards provide Quality Insulation Installation (QII) compliance credit for R-3 or R-5 insulated headers. Insulation or wood must fill the cavities, leaving no air gaps in or around the header.
· Three options meet the insulated header requirement:
1. Two-member header with insulation in between. The header and insulation must fill the wall cavity. Example: a 2x4 wall with two 2x nominal headers, or a 2x6 wall with a 4x nominal header and a 2x nominal header. Insulation is required to fill the wall cavity and must be installed between the headers.
2. Single-member header, less than the wall width, with insulation on the interior face. The header and insulation must fill the wall cavity. Example: a 2x4 wall with a 3 1/8 inch wide header, or 2x6 wall with a 4x nominal header. Insulation is required to fill the wall cavity and must be installed to the interior face of the wall.
3. Single-member header, same width as wall. The header must fill the wall cavity. Example: a 2x4 wall with a 4x nominal header or a 2x6 wall with a 6x nominal header. No additional insulation is required because the header fills the cavity.

	D. Ceiling/Attic

	· Vented Attics
	1. For vented attics much of the ceiling air barrier is verified after the ceiling drywall is installed using the CF3R-ENV-22.

	· Unvented Attics
	2. For unvented attics ensure all penetrations through the roof deck and gable ends are sealed and airtight.

	· Eave/soffit Vents
	3. All eave/soffits vents are covered with a rigid ventilation baffle that maintains the net free ventilation area.

	· Dropped Ceilings
	4. All dropped ceilings are covered with hard covers and sealed to framing.
· The 2008 RA allowed the entire drop area to be filled with insulation level with the rest of the attic. This is no longer allowed under the 2013/2016 Standards; hard covers are required.
· Framing of soffits or drop ceilings should be done inside the Air Barrier. This means the drywall has been installed and sealed as required before the soffit or drop ceiling is framed out.
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	· Chases
	5. All chases are covered with hard covers and sealed to framing.
· All vertical chases shall have hard covers sealed to the framing at each plate level.
· See notes for #4 above.

	· HVAC Chases
	6. Where HVAC ducts travel down a chase, the chase is sealed at the ceiling level.

	· Chimney/Flue
	7. Chimneys and flues require sheet metal flashing. The flashing shall be sealed to the chimney/flue with fire rated caulk. The flashing shall be sealed to the surrounding framing.

	· Eave/soffit Baffles
	8. All eave/soffit baffles are installed to stop air movement around the baffle and into insulation. Net free-ventilation of the eave/soffit shall be maintained.
[image: cid:image001.png@01D2A6F3.CF6A0020]

	· Double Walls
	9. Double walls that open to the attic are covered with an air barrier and cover has an air tight seal to the framing.
· Double walls that open to the attic or subfloor must be covered. See notes for #4 above.
· For double walls on the exterior. An air barrier must be installed covering the double wall if insulation is going to be installed on the exterior wall.
[image: ]
In this picture an air barrier is not required at the double wall because insulation will be installed on the interior wall.

	E. Conditioned Space Above or Adjacent Garage

	· Penetrations
	1. All penetrations in the subfloor above the garage into conditioned space must follow the raised floor air barrier requirements above.

	· Infiltration Sealing
	2. Infiltration between the space above the garage and subfloor is prevented by one of the following methods:
· All seams where components (including the rim joists, closures, top plates, and subfloor) come together must be sealed with caulk, spray foam, or foam gaskets/tape. Sole plates at the slab of the common wall are to be caulked, foamed, or gasketed to prevent air migration.
· When garage ceiling joists extend across both the living space and the garage, the joist bay cavities above any common walls must be closed off and sealed to prevent air movement within the frame assembly.
[image: ]              [image: ]
Incorrect – Joist bay cavities not sealed              Correct – Joist bays with blocking and sealed
· Insulation can be placed on the ceiling of the garage or in contact with the conditioned subfloor above. Where the insulation will be installed effects the location of the air barrier and sealing.
· Option 2 below is the preferred method.

Option 1 – Insulation is placed in contact with the garage ceiling, with a void between the insulation and the conditioned subfloor above. When using this option, the air barrier for the conditioned space above the garage is the garage ceiling and the perimeter blocking.
· Perimeter of insulation must be full depth. Filling space from ceiling to subfloor.
· Seal all edges of the garage ceiling (typically drywall) at the perimeter of the garage to create a continuous air tight surface between the garage and adjacent conditioned space.
· The blocking at the garage and the adjacent conditioned space (house) shall be insulated up to the subfloor.

Option 2 – Insulation is placed in contact with the conditioned subfloor (this is the preferred method). When using this option, the air barrier is the subfloor alone.
· Seal all subfloor seams and penetrations between the garage and adjacent conditioned space.
· The garage and the adjacent conditioned space (house) shall be insulated up to the subfloor.
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Option 1 – Insulation goes from                                                  Option 2 – Insulation goes from ceiling
ceiling to subfloor around perimeter.                                        to subfloor at blocking to house.


	F. Walls for Attached Porch, Attic, Double Wall 

	· Continuous air barrier
	1. All walls that separate conditioned and unconditioned space include a continuous air barrier on the interior and exterior wall.

	· Porch
	2. An exterior wall air barrier is required at the intersection of the porch and exterior wall when there is conditioned space on the other side. The exterior wall includes an air barrier where the attic attaches to the conditioned space.
· Insure all wall insulation is in contact with the air barrier on all six sides. Exterior air barrier is often missed when an attic is attached to an exterior wall.
· Insulation values for these areas must be the same as the rest of the walls. If rigid insulation is installed on the walls it must also be installed in these areas.



	· Truss Blocking
	3. Truss framing blocking is used at the top and bottom of each wall/roof section.

	G. Cantilevered Floor Air Barrier

	· Blocking
	1. Airtight blocking is installed between joists where the wall rim joist would have been located in the absence of a cantilever.
· Blocking must be installed any time joists goes over an exterior wall or opens into an unconditioned space.
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	· Cantilever
	2. Exterior sheathing is installed to the bottom of the cantilever so that there is a continuous air and weather barrier for the cantilever. The cantilevered joist must be insulated to the same R-value as would be required for the subfloor prior to closing

	· Can Lights
	3. Any gaps, cracks or penetrations in the air barrier of the cantilever are sealed. Can lights in the cantilever are IC and AT rated and properly sealed to sheathing.

	H. Multifamily

	· Blocking
	1. Airtight blocking is installed between joists where the wall rim joist would have been located in the absence of a cantilever.

	· Between Units
	2. Each dwelling unit must be air sealed to stop air movement from one unit to another.

	· Floor and Ceiling 
	3. Floor AND Ceiling of each dwelling unit – all penetrations through the floor and ceiling of each unit are sealed, including electric and gas utilities, water pipes, drain pipes, fire protection service pipes, and communication wiring.  

	· Multi-Level Spaces
	4. Elevator penthouse, mechanical penthouse, stairwell doors, roof access hatch, and plumbing stacks are all sealed to reduce air transfer from attached spaces.

	· Common Walls
	5. Common Walls – the bottom plate between units is sealed to the subfloor. All penetrations in the common walls are sealed, including electrical boxes, wiring, and plumbing penetrations. Perpendicular interior walls that open into the common walls are sealed.

	· Vertical Chases to Units
	6. Vertical Chases for garbage chutes, elevator shafts, and HVAC ducting plumbing must be sealed to the floor and ceiling of each unit to stop air movement up and around the chase due to stack effect.  

	· Vertical Chases
	7. Vertical chases such as garbage chutes, elevator shafts, HVAC ducting, plumbing, wiring, etc. must be sealed to stop air movement through the chase to the surrounding spaces.  

	· Hallways
	8. Common hallways – penetrations between dwelling units and common hallways are sealed, including doors to dwelling units which shall be gasketed or made substantially airtight.  
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	Construction Stage: Framing Stage (Traditional Stick Built)
Compliance Form: CF2R/CF3R-ENV-22-H 

	Air Barrier - Air Infiltration Sealing – Ceiling/Roof Deck

	A. Ceiling Inspection – Vented Attics

	For typical vented attics where the insulation is at the roof deck/ceiling the air barrier must be verified after the ceiling drywall is installed and before attic insulation is installed. If spray polyurethane foam (SPF) will be used in the attic this can be considered the air barrier. Soffits and chases must be covered, and chimneys and flues require metal flashing. For buildings with an unvented attic, all air sealing requirements appropriate for the roof must be verified.

	· Continuous Air Barrier 
	1. There is a continuous air barrier at the ceiling level.  All openings into walls, drops, chasses, or double walls are sealed. (See CF2R/CF3R-ENV-21-H above for examples)

	· Chimney/Flue
	2. Chimneys and flues require sheet metal flashing.  The flashing shall be sealed to the chimney/flue with fire rated caulk.  The flashing shall be sealed to the surrounding framing.

	· Top Plate 
	3. All penetrations through the top plate of interior and exterior walls are sealed.

	· Ceiling Penetrations


	4. Electrical boxes, fire alarm boxes, and fire sprinklers cut into ceilings are sealed to the surrounding drywall.  If it is not possible to seal the fixture directly, a secondary air barrier shall be created around the fixture.
Sealing of the above items are required only when they penetrate the ceiling to unconditioned space.
o	Seal electrical boxes to the surrounding air barrier.
o	Seal openings (knockouts) in the electrical box.
o	Use tape, caulk or foam. Ensure sealing products do not enter into the electrical box.
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Fire Sprinklers
· Concealed fire sprinklers have openings at the top of the sprinkler that shall not be blocked, sealed or have a secondary air barrier.
· When sprinklers are installed in the ceiling air barrier where the back opens into the attic, it is recommended that flush mount or non-vented recessed sprinklers be used. These do not require air flow through the sprinkler to activate and they can be sealed to the ceiling air barrier.
· See California State Fire Marshal Bulletin 13-007 link:  http://osfm.fire.ca.gov/informationbulletin/pdf/2013/IB-13007_ResFireSpklrsEnergyRegs.pdf
· Additional link on proper installation: http://osfm.fire.ca.gov/codedevelopment/pdf/califfiresprinklercoalition/OSFMCEC10142013.zip


	· Can Lights
	5. All installed recessed light fixtures that penetrate the ceiling to unconditioned space are rated to be Insulation Contact and Airtight (IC and AT) which allows direct contact with insulation.  The housing is sealed to the drywall.  

	· Exhaust Fan
	6. Exhaust fan housing is sealed to the surrounding drywall and all holes and seams in the housing are sealed.
· Sealing of the exhaust fan only required when they penetrate the ceiling to unconditioned space. 
· Seal all gaps and holes to unconditioned space with caulk, foil backed HVAC duct tape, or foam. Fibrous insulation is not an air barrier and cannot be used for sealing gaps.

	· Soffts/Chases
	7. All soffits and chases are covered with a hard cover that is sealed to the framing with caulk or foam.

	· Double Walls
	8. Double walls that open to the attic are covered and the cover is sealed to the framing.

	· Attic Access
	9. Attic access forms an airtight seal between conditioned space and unconditioned space.  Vertical attic access requires mechanical compression using screws or latches.   
· To air seal the attic access, weather stripping must be added to the frame of the attic access panel. Vertical attic access in a wall requires mechanical compression using screws or latches that will pull the access door tight to the weatherstripping for an airtight seal. A standard door knob, dead-bolt or similar latching mechanism will work to provide mechanical compression for vertical access.
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	· Knee Walls
	10. Knee walls require solid and sealed blocking at the bottom, top, left, and right sides. When the knee wall is placed on top of a subfloor the open cavity between the subfloor and the ceiling below is sealed.
· Air Barrier must be added to the joist cavity below the knee wall and sealed.
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	· HVAC Chase
	11. Where HVAC ducts travel down a chase, the chase is sealed at the ceiling level.

	· HVAC Boots
	12. HVAC boots that penetrate the ceiling are sealed to the surrounding drywall.

	· Top Plates
	13. All top plates of interior and exterior walls are sealed to drywall.
Interior Walls
· Top plates do not need to be sealed unless there is an unconditioned space above.
· Sealing of the top plate can be done from the attic after all the drywall is installed, or from below before drywall is installed.
· If sealing from the attic after drywall is installed, use caulk or foam to seal all top plates to the drywall.
· If sealing from below when the drywall is installed at a later date, a gasket type material must be used. The gasket must be thick enough to fill any irregularities (approximately 1/4 inch thick) between the two surfaces and the gasket must remain flexible so that it can expand/compress and still seal the two materials together when they meet.
Exterior Walls
· For multi-story buildings and a continuous air barrier is used (like stucco) only the bottom plate of the first story and the top plate of the top story need to be sealed.
· Use a gasket material that hangs down below the top plate so that it can be verified at a later date; or
· Seal the exterior air barrier to the top plate from the interior so that it can be verified; or
· Rater must watch sealing of the exterior air barrier to the top plate during construction.
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	· Attic Access
	14. Attic access must be surrounded with a dam at least the same depth as the insulation to prevent loss of ceiling insulation.
· A dam must be installed around the attic access that is at least the same depth as the required attic insulation to ensure full depth around the attic access.
· Most insulation manufacturer instructions require a rigid dam around the attic access for all types of insulation. Check insulation manufacturer instructions.
· R-38 insulation would require a 13 ¾” to 14 ½ ” dam. R-48 insulation would require a 17” dam in most situations.
· The depth of the dam would be measured from the ceiling to the top of the dam.
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	· Knee Wall Dam
	15. There must be a dam placed at the exterior edge of all knee walls and at all edges of insulation to stop air movement through the insulation.
· The dam must be at least the same depth as the attic insulation to ensure full depth and to stop air migration into the insulation.
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	B. Roof Inspection – Unvented attics

	· Continuous Air Barrier
	1. There is a continuous air barrier at the roof deck and gable ends.

	· Chimney/Flue
	2. Chimneys and flues require sheet metal flashing at the roof deck.  The flashing is sealed to the chimney/flue with fire rated caulk.  The flashing is sealed to the surrounding framing.

	· Penetrations
	3. All penetrations for plumbing, electrical, etc. in the roof deck and gable ends are sealed.



	Construction Stage: Insulation Installation (Traditional Stick Built)
Compliance Form: CF2R/CF3R-ENV-23-H 

	QII – Insulation Installation
Insulation is installed at different stages during the construction process. It is incumbent upon the Rater and builder to coordinate schedules to insure access for verification. Insulation shall be uniformly installed to completely fill the building cavity without any voids, gaps or excessive compression. The installed insulation shall be in full and secure contact with its associated air barriers and form a continuous thermal barrier around all of conditioned space. 
Goal: Insulation Installation
1. Insulation in each assembly shall meet or exceed the R-value claimed on the CF-1R;
2. Insulation shall be installed with full and secure contact to the air barrier(s); 
3. Insulation shall uniformly fill cavities without any voids, gaps or compressions.

In vertical cavities such as stud bays and attic knee walls, the installed insulation shall fill the cavity front to back, side to side and top to bottom. Stud bays must be substantially airtight with an air barrier on six sides and the installed insulation shall be in full and secure contact on all six sides (e.g. exterior sheathing, interior drywall, studs and plates). The requirement for an air barrier on six sides includes attic knee walls and skylight shafts. 
Often overlooked, an interior air barrier must also be provided behind tubs, showers, stairways, fireplaces and other similar building assemblies that are set on an exterior wall. Often times these features are set during the framing stage so the Rater must arrange to inspect for both air barrier and insulation at these locations before they are covered up and become inaccessible. If the Rater cannot see it then it cannot be verified. 
The trades involved with installing tubs, showers, stairs and other hard-to-access building assemblies need to know ahead of time when they are responsible for installing components to meet QII air barrier and insulation requirements.

Insulation in ceilings and floors shall fully fill the joist bays side to side, end to end, and be in full and secure contact with the associated air barrier. Mechanically supporting insulation between floor joists to maintain its contact with the subfloor air barrier is always problematic and should receive special attention during verification. When insulation installed in a joist bay exceeds the height of the joist, the void created above the joist height shall be uniformly filled with insulation. Gaps, voids or excessive compression are not allowed.

	A. Quality Insulation Installation (QII) Preparation for Insulation

	· Continuous Air Barrier Verified
	1. Air barrier installation and preparation for insulation was done and verified at framing stage prior to insulation being installed.  

	· Structural Framing
	2. All structural framing areas shall be insulated in a manner that resists thermal bridging of the assembly separating conditioned from unconditioned space.  
· Structural bracing, tie-downs, and framing of steel, or specialized framing used to meet structural requirements of the CBC are allowed and must be insulated.  
· These areas shall be called out on the building plans with diagrams and/or specific design drawings indicating the R-value of insulation and fastening method to be used.  
· It is recommended that spray foam be used.

	· Manufacturer’s Instructions
	3. All insulation was installed to the manufactures insulation installation instructions.

	B. Quality of All Installed Insulation

	· Match CF1R
	1. Installed insulation R-values is the same or greater than specified on the CF1R.

	· No Gap/Voids
	2. No gaps or voids between the insulation and framing.

	· Studs Filled
	3. Gaps between studs shall be filled with insulation.

	· Batt-Ends Cut
	4. Batt - ensure the ends are cut so there are no gaps.

	· Batt-No Gaps
	5. Batt - insulation is cut around obstructions like electrical boxes and no gaps exist.

	· Batt:Compression
	6. Batt - insulation is not compressed (no stuffing of the insulation into the cavity).

	· Batt:Delaminated
	7. Batt insulation is delaminated around all plumbing and electrical lines in ceilings, walls and floors.

	· Air Barrier
	8. An air barrier is installed at all exposed edge faces of batt, loose fill and SFP insulation.
· This is to stop air movement into the insulation and to ensure full depth of insulation.
· Typical locations where this occurs is on top of knee walls, around fireplace and flues.
· SPF does not require an air barrier if it can be installed to its full depth.

	· Loose-Fill
	9. Loose-fill insulation installed to the minimum installed weight per ft2 per the manufacturer's labeled R-value specification.

	· SPF-Adhered
	10. SPF insulation shall be spray-applied to fully adhere to structural assembly framing, floor and ceiling joists, and other framing surfaces within the construction cavity.

	· SPF-Adhered
	11. SPF - with multiple layers applied, each foam lift (i.e. spray application) adheres to the substrate and foam interfaces.

	· SPF-ESR#
	12. SPF - if values other than R-5.8 per inch for closed-cell SPF (ccSPF) and R-3.6 per inch for open-cell SFP (ocSPF) are used, the ICC Evaluation Service Report (ESR) number (e.g. ESR-xxxx) will be documented on the CF2R-ENV-03.

	· ccSPF-Air Barrier
	13. ccSPF - in areas where an air barrier is required the foam is at least 2 inches thick.

	· ocSPF-Depressions
	14. ocSPF depressions in the foam insulation surface are not greater than 1-inch of the required thickness provided these depressions do not exceed 10% of the surface area being insulated.

	· ocSPF-Filled
	15. ocSPF insulation completely fills cavities of 2x4 inch framing or less.

	· ocSPF-Filled
	16. ocSPF cavities greater than 2x4 inch framing are filled to the thickness that meets the required R-value used for compliance.

	· SPF-Air Barrier
	17. SPF installed as an air barrier is sprayed at a minimum of 5.5 inches in thickness for open cell and 2.0 inches for closed cell.


	· CF2R-ENV-03
	18. The insulation installer provided a CF2R-ENV-03.  Labels or specification/data sheets are attached to the CF2R-ENV-03 for each insulating material.  The material datasheet for the installed material meets the performance specifications of the required R-Values.  Blown in material also includes insulation material bag labels or coverage charts.


	C. Ceiling/Roof Insulation

	· Top Plates
	1. Insulation extends to the outside edge of the exterior top plates and is flush against any ventilation dams/baffles.

	· Ceiling
	2. Insulation is in direct contact with ceiling so there are no gaps between the ceiling and the insulation.

	· Chimney/Flue
	3. Chimneys and flues (except for zero clearance) require sheet metal collar around the stack. The collar must be at least as tall as the depth of the insulation. The collar shall be 1” from the chimney/flue for double wall vent, and 6” from the chimney/flue for single wall vent” unless manufacturer requires otherwise. The collar must be sealed to the ceiling with high temperature sealant to prevent air leakage. The insulation is in contact with the sheet metal collar.

	· Eave Ventilation
	4. Required eave ventilation shall not be obstructed - the net free-ventilation area of the eave vent is maintained

	· Vent Baffles
	5. Eave vent baffles are installed to prevent air movement under, or into, the ceiling insulation.

	· Can Lights
	6. Recessed downlights are covered with insulation. If they are not covered to the same depth as required by the CF1R for ceiling insulation, then an area weighted calculation is required. Recessed downlights are AT and IC rated.

	· SPF-Can Lights
	7. SPF insulation shall not be applied directly to recessed lighting fixtures. Recessed downlights where SPF insulation is installed shall:
(a) be covered with a minimum of 1.5 inches of mineral fiber insulation, or  
(b) be enclosed in a box fabricated from 1/4 inch plywood, 18 gauge metal, 3/8 inch hard board or gypboard. Hard board or gypboard do not cause a recessed downlights to meet the zero clearance insulation contact requirements.

	· Walkways and Mechanical Platforms
	8. Walkways and mechanical platforms are insulated to the same R-value as required by the CF1R for ceiling insulation. If not, an area weighted calculation is completed and turned in with this compliance document.

	· Hard Cover
	9. Soffits, chasses, drops have a sealed hard cover and the insulation is in direct contact with the hard cover.

	· Knee Walls
	10. Knee walls – an air dam the full depth of the ceiling insulation is added to the exterior edge of the knee wall so the ceiling insulation overlaps the knee wall to the full depth of the ceiling insulation.
· The dam must be at least the same depth as the attic insulation to ensure full depth and to stop air migration into the insulation.
[image: ]

	· Attic Access
	11. Attic access doors are insulated to the same R-value required by the CF1R for roof insulation and the insulation is permanently attached using adhesive or mechanical fasteners. Preferred method is rigid insulation.

	· Attic Access
	12. Attic access forms airtight seal from conditioned space to unconditioned space. Vertical attic access requires mechanical compression using screws, or latches.   

	· Attic Access
	13. Attic access must have a dam around the access to at least the same depth as the insulation.
· A dam must be installed around the attic access that is at least the same depth as the attic insulation to ensure full depth around the attic access.
· Most insulation manufacturer instructions require a rigid dam around the attic access for all types of insulation. Check insulation manufacturer instructions.
· For R38 most insulation would require a 13 ¾ to 14 ½” dam. R48 would require a 17” dam in most situations.
· The depth of the dam would be measured from the ceiling to the top of the dam.

	· Bracings/Truss 
	14. Insulation batts must be cut to fit around cross bracings and truss webs.

	· Attic Rulers
	15. Attic rulers appropriate to the material are installed and evenly distributed throughout the attic to verify Depth (one ruler for every 250 ft2) The rulers are clearly readable from the attic access and scaled to read inches of insulation and the R-value installed.

	· Loose-fill and SPF
	16. Loose-fill and SPF insulation - a HERS rater shall measure the installed thickness (include low and high areas) and density of insulation in at least 6 random locations on walls, roof/ceilings and floors to ensure minimum thickness levels and the installed density meets the R-value specified on the CF1R, and are consistent with the manufacturer's coverage chart.  

	· Steel Framing
	17. Steel-framed kneewalls, skylight shafts, and gable ends, external surfaces of steel studs are covered with insulation

	D. Wall Insulation

	· Filled Cavity
	1. Batts, loose fill mineral fiber, mineral and natural wool, and cellulose: fills cavity and is in contact with air barrier on six sides.

	· ocSPF: 2x4
	2. ocSPF: completely fill cavities of 2x4 inch framing or less.  Not required to fill cavities greater than 2x4 inch framing unless required to meet R-value.

	· ccSPF: R-value
	3. ccSPF: insulation is not required to fill the cavities of framed assemblies unless required to meet R-value.

	· Double Walls and Bump Outs
	4. Double walls and bump-outs - insulation fills the cavity, or additional air barrier is installed so the insulation fills the cavity and is in contact with the insulation on all six sides unless SPF is used. Insulation shall be installed on the exterior of the double walls/bump-outs.
· All wall insulation must be in contact with the air barrier on all six sides, unless SPF is used.
· Allowed materials that can be used as the interior air barrier are listed in the CF2R-ENV-21 and must be installed per manufacturer instructions. Verify if house wrap manufacturer instructions allow material to be installed in these locations.
· To keep the integrity of the building envelope it is best to keep the air barrier and insulation in one continuous plane. In situations where there is a double wall or bump out it is best to keep the insulation on the interior wall. An air barrier must be added to the exterior of the insulation so it is in contact with air barrier on all six sides. The form will be changed in the future to not require insulation on the exterior.
[image: ]
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Figure 1 In this example 2 inch spacers are added to the exterior air barrier. Insulation is only required on the interior side of the air barrier not between the spacers.
[image: ]
Figure 2 In this example it would be best to insulate the interior wall. An air must be added to the interior wall that is sealed to the bottom plate, top plate, and all penetrations sealed. Ensure interior bottom plate is sealed to subfloor.

	· Windows and Doors
	5. Low expanding foam used around windows and doors, if allowed by the manufacturer. If not allowed fill cavity with insulation. Batts are not allowed to be stuffed into space.

	· Electrical Panel
	6. Electrical panel in exterior insulated wall the panel is air tight and insulation is installed behind the panel.
· When an electric panel is installed on insulated wall the panel must be sealed.
· Seal parameter of electrical panel to the exterior air barrier.
· Seal all openings in the panel.
· Use tape, caulk or foam. Ensure sealing products do not enter into the electrical pane.

	· Skylights and Knee Walls
	7. Skylight shafts and attic knee wall insulation must meet all the requirements for walls and is in contact with the air barrier on six sides unless SPF is used.

	· Skylights and Knee Walls
	8. Skylight shafts and attic kneewalls insulation shall be in full contact with the drywall or other interior wall finish. Batt insulation must be cut to fit around 2x4’s that are laid flat.

	· Skylights and Knee Walls
	9. Skylight shafts and attic kneewalls shall be completely enclosed by vertical and horizontal framing, including horizontal plates at top and bottom of the insulation.

	· Band/Rim Joists
	10. Band/Rim joists are insulated to the same R-value as the wall.

	E. Raised Floor Insulation Quality

	· Subfloor
	1. Insulation is in full contact with subfloor.

	· Hangers
	2. Insulation hangers are spaced at 18 inches or less, insulation hangers do not compress insulation.

	· Netting/Mesh
	3. Netting, or mesh, can be used if the cavity under the floor is filled and in contact with the subfloor.

	· Conditioned Basements
	4. When daylight basements are adjacent to crawlspaces, if the basement is conditioned the walls adjacent to the crawlspace are insulated to the R-value listed on the CF1R. This includes framed stem walls, and vertical concrete retaining walls.

	· Crawlspace Access
	5. If access to the crawlspace is from the conditioned area the raised floor includes an airtight insulated access hatch. Where possible locate crawl space access from the exterior.

	F. Floor Above Garage Insulation Quality

	· Subfloor
	1. Insulation must be in full contact with subfloor if the air barrier is at the band joist at the garage house wall.

	· Hangers
	2. Insulation hangers spaced at 18 inches or less, insulation hangers must not compress insulation.

	· Netting/Mesh
	3. Netting or mesh can be used if the cavity under the floor is filled and in contact with the subfloor.

	· Subfloor of Floor Above
	4. If air barrier is at the perimeter of the garage below the conditioned subfloor then the insulation may be placed on the garage ceiling.  Perimeter of subfloor must also be insulated.

	G. Cantilevered Floor Insulation Quality

	· Subfloor
	1. Insulation is in full contact with cantilevered subfloor.  Insulation hangers are spaced at 18 inches or less, insulation hangers do not compress insulation. Netting or mesh can be used if the cavity under the floor is filled and in contact with the subfloor.

	· Blocking
	2. Sealed Blocking shall be installed between joists where the wall rim joist would have been located in the absence of a cantilever.  Insulation shall be placed on both sides of this block.

	H. Attached Porch Roof Insulation Quality

	· Exterior Wall
	1. Exterior wall at the intersection of the porch roof is fully insulated above, below and behind the roof line.

	· Truss Framing
	2. Where truss framing is used, airtight blocking is used at the top and bottom of each wall/roof section and insulated.



	Construction Stage: Insulation Installation  (NOT Traditional Stick Built)
Compliance Form: CF2R/CF3R-ENV-24-H 

	QII – Air Infiltration Sealing - Framing Stage for SIP and ICF

	A. Installation

	· R-Value
	1. The R-value of all SIP/ICF products is the same or better than listed on the CF1R.

	· Density
	2. If modeled on the CF1R, the density of the installed product is the same as installed.

	· Manufacturer’s Instructions
	3. SIP/ICF products have been installed per manufacturer installation instructions.

	B. Raised Floor

	· Gaps
	1. All gaps in the raised floor are sealed.

	· Chases
	2. All chases sealed at floor level using a hard cover, and the hard covers are sealed.

	· Penetrations
	3. All Plumbing and electrical wires that penetrate the floor must be sealed.

	· Subfloor
	4. Subfloor sheathing is glued or sealed at all exterior panel edges, to create a continuous air tight subfloor.

	C. Walls/Knee Walls

	· Multiple floors
	1. Exterior walls are sealed to every floor on every story.

	· Gaps
	2. All gaps around windows and doors are sealed.  Proper sealant used was as specified by window manufacturer.

	· Gaps Insulated
	3. All gaps around windows and doors are filled with insulation.  Batt insulation is not allowed to be stuffed into gap.

	· Penetrations
	4. All plumbing and wiring penetrations through the top and bottom of panels, and electrical boxes that penetrate the wall are sealed.

	· SIP Joints
	5. All SIP panel joints sealed at the interior of the wall and the exterior of each panel.  

	· Exhaust Fans
	6. Fan exhaust ducts that run between conditioned floors to exterior walls must include a damper at the exterior wall.

	· Headers
	7. Header sealed to wall with continues foam, or caulk per manufacturer directions.

	· Knee Walls
	8. Knee walls have solid and sealed blocking at the bottom, top, left side and right side of the knee wall.

	D. SIP Ceiling (Non-Vented)

	· Vented Attics
	1. For vented attics use the CF2R/ CF3R-ENV-22.

	· Penetrations
	2. For non-vented attics ensure all penetrations through the roof deck and gable ends are sealed and air tight.

	E. Conditioned Space Above or Adjacent to Garage Air Barrier

	· See B. Raised Floors above
	1. All penetrations in the subfloor above the garage into conditioned space must follow the raised floor air barrier requirements above.

	· Infiltration
	2. Infiltration between the space above the garage and subfloor is prevented by one of the two following methods:
· Seal all edges of garage ceiling (typical drywall) at the perimeter of the garage to create a continuous air tight surface between the garage and adjacent conditioned envelope.  Seal all plumbing, electric and mechanical penetrations between the garage and the adjacent conditioned space on. For an open-web truss, airtight blocking must be added on four sides of the garage perimeter. Insulation can be placed on the garage ceiling.
· Seal band joist above the wall at the garage to conditioned space transition.  Seal all subfloor seams and penetrations between the conditioned space and the garage.  Insulation must be placed in contact of subfloor below conditioned space.




	F. Cantilevered Floor Air Barrier

	· Blocking
	1. Airtight blocking shall be installed between joists where the wall rim joist would have been located in the absence of a cantilever.

	· Sheathing
	2. Exterior sheathing shall be installed to the bottom of the cantilever so that there is a continuous air and weather barrier for the cantilever.  The cantilevered joist must be insulated to the same R-value as for the subfloor.

	· Penetrations
	3. Any gaps, cracks or penetrations in the air barrier of the cantilever shall be sealed.  Recessed down lights in the cantilever is IC and AT rated and properly sealed to sheathing.

	G. Multifamily Air Barrier

	· See A – F Above
	1. Multifamily buildings require all the above plus each unit.  When fire rating is required, fire barrier putty pads should be used per the manufacturer’s instructions.

	· Between Units
	2. Floor AND Ceiling of each Dwelling Unit – All penetrations through the floor and ceiling of each unit must be sealed including, electric and gas utilities, water pipes, drain pipes, fire protection service pipes, communication wiring etc.   

	· Multi-Level Spaces
	3. Elevator penthouse, mechanical penthouse, stairwell doors, roof access hatch, plumbing stacks, etc. sealed to reduce air transfer from attached spaces.

	· Common Walls
	4. Common Walls – Bottom plate between units must be sealed to the subfloor. All penetration in the common walls is sealed. Interior walls that open into the common walls must be sealed.

	· Chases at Units
	5. Vertical Chases – All vertical chases are sealed at the floor and ceiling of each unit so air cannot transfer from first floor to second floor around chase.

	· Vertical Chases
	6. Vertical Chases –The chases such as garbage chutes, elevator shafts, and HVAC ducting are sealed to stop air movement through the chase to surrounding spaces.  

	· Hallways
	7. Common Hallways – Penetrations between dwelling unit and common hallways are sealed, including doors to the dwelling unit, are gasketed or made substantially airtight.


All graphics not marked are from ENERGY STAR® 10-12-14 U.S. Environmental Protection Agency and U.S. Department of Energy and can be found at www.energystar.gov. and https://basc.pnnl.gov/
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