Green Single Family Scope of work tips 		LANDSCAPING & IRRIGATION




[image: P:\N - Z Projects\OBRIEN01A_EGC 2015 Spec Template\Template Design\GrnComm_logo_4Cproc_Coated_®.jpg]2015 
ENTERPRISE
GREEN
COMMUNITIES 

SINGLE FAMILY 
SCOPES OF WORK



[bookmark: _Toc438037217]About Us
[bookmark: _Toc438037218]Enterprise Green Communities
Enterprise Green Communities is the first national green building program focused entirely on affordable housing. Launched by Enterprise in fall 2004, Green Communities is designed to help developers, investors, builders and policymakers make the transition to a greener future for affordable housing. Visit www.enterprisecommunity.org/green. 
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[bookmark: _GoBack]Enterprise is a leading provider of the development capital and expertise it takes to create decent, affordable homes and rebuild communities. Enterprise has introduced neighborhood solutions through public–private partnerships with financial institutions, governments, community organizations and others that share our vision. Enterprise has raised and invested more than $18.6 billion in equity, grants and loans to help build or preserve more than 340,000 affordable rental and for-sale homes to create vital communities. Enterprise is currently investing in communities at a rate of $1 billion a year. Visit http://www.enterprisecommunity.com/solutions-and-innovation/enterprise-green-communities to learn more about Enterprise’s efforts to build communities and opportunity.
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Contractor Introduction
read this before Editing and sending scopes of works to TRADEs
This project is pursuing Enterprise Green Communities Certification. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. The quality of work completed by individual trades is critical to the success of this project, and the rigor of inspections and performance verification may be more than your sub-contractors are used to. 
The details in the following Scopes of Work Templates are designed to clarify the expectations related to product specifications and submittals, installation requirements and quality control inspections.  Providing these to your subcontractors when you put work out to bid will allow them to: 
· understand the expectations for this job; 
· bid accordingly; and 
· prepare for quality work that is verified and tested on site. 
These requirements should be communicated as contractual obligations for trades bidding on and selected to engage in the project.  They represent industry best practices, and should not significantly increase bid prices.
how are the scopes of work organized?  
These editable Scopes of Work Templates are organized by various trades or trade groupings, and include a general introduction that explains the project’s pursuit of Enterprise Green Communities Certification and the trade’s role and accountability in achieving certification. Each template includes a table that notes relevant Submittal, Product, and Execution requirements similar to what you would find in project specifications, but in a component-by-component basis. 
Your Role in Encouraging cross-trade coordination and Communication
Experience shows that successful end results take a coordinated effort between the construction trades. When trades acknowledge how their work impacts the work of other trades, errors and failures are reduced or eliminated, project schedules and budgets are met, and quality and performance improves (often meaning fewer call backs and good referrals for the GC). 
Use Table 1 (below) to help you manage this coordination and customize the Scopes of Work for your sub-contractors.  For each typical trade, the Table calls out job requirement resources and keys for success in meeting green building goals. 
Preconstruction Communication Meeting:  We highly recommend that General Contractors require the sub-contractor leads for each trade to attend a pre-construction coordination meeting, in which you can:
· clarify quality expectations;
· reinforce accountability for implementing certification requirements in sub-contractor scopes; 
· address common and project specific challenges that trades will need to coordinate on, such as maintaining continuous air and thermal barriers; and 
· draw attention to the fact many measures will be tested and field-verified.   
Use this meeting to establish the need for cross-trade communication and collaboration, and assign one of your team to be responsible for this from the project outset.   
meeting energy performance requirements
You will need to customize the Scopes of Work to address the energy performance requirements associated with New Construction and Substantial and Moderate Rehab projects. 
New Construction projects are required to achieve ENERGY STAR Homes Certification, pursuant to Criterion 5.1a Mandatory Building Performance Standard for New Construction for single-family detached, or attached homes, (but also applicable to multifamily buildings with 4 units or fewer or three stories or fewer, or buildings up to five stories where each dwelling unit has its own heating, cooling, and hot water). 
The ENERGY STAR Homes Certification requirements impact both the design and construction team scopes – clearly called out in a set of Checklists to aid with third-party verification of compliance. This suite of checklists for ENERGY STAR Certified Homes, Version 3/3.1 (Rev. 08), are provided in as an attachment here.  They have been annotated to identify the typical party responsible for achieving certification requirements.  ENERGY STAR documents are updated quarterly – projects are typically required to use the version that is current at the time building permits are pulled. It is your responsibility to use, and share with your team, the most current version for your project. We suggest checking for updates at http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_guidelines.  
As the General Contractor, you have a unique role in bridging the work of the design team with that of the various trades engaged in your project. In particular, some of the ENERGY STAR requirements may fall to different trades, depending on the nature of the project, and it is your responsibility to assign those requirements to the most appropriate trade as part of their scope.  
Moderate or Substantial Rehab projects are required to complete an energy rating, using the RESNet  Home Energy Rating System (HERS), earning a HERS Index of 85 or less, in accordance with Criterion 5.1c.  The HERS rating also requires field verification of both existing building conditions and new work, similar to ENERGY STAR.  While not mandatory, project teams MAY apply the ENERGY STAR checklists to the new construction components of rehab projects where applicable - is certainly a best practice approach.
NOTE: To be eligible to install HVAC equipment in homes being certified under ENERGY STAR Version 3, HVAC contractors must be credentialed through and EPA-recognized HVAC Quality Installation and Training Organization (H-QUITO).  HVAC contractors must submit documentation of their credential with their bids.  For more information on how to find credentialed HVAC contractors, visit: https://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_hvac_contractors
How to customize the scopes of work 
The templates include the following customization tips:
· General recommendations or considerations are noted in ‘Comment Bubbles.’ To remove individual comment boxes, click in the comment box, right click and select ‘delete.’ To remove all comment boxes, Go to the Review tab > Comments group. Click the drop-down arrow to the right of Delete. Select Delete All Comments in Document.
· Italics font indicates optional criterion. Enterprise recommends deleting or striking out on a hard copy any criterion not pursued by a project so sub-contractors only look at requirements associated with the project. 
· Orange font indicates a choice. Select the appropriate spec, and delete or strike out the others.
· Prompts for selecting the correct energy performance criterion for New Construction and Moderate or Substantial Rehab Projects. For New Construction projects, you will need to assign responsibility for those ENERGY STAR Homes Certification requirements not attributed to a specific trade. For Rehab projects, unless the project documents require compliance with ENERGY STAR standards where applicable, you should delete any attached ENERGY STAR reference documents.  
other tools and resources
Additionally, Single Family General Contractors that develop project specifications may want to refer to or use the following tools that are based on the MasterSpec organization: 
· The Companion Single Family Spec / Criterion Matrix is an editable Excel file that identifies how each Green Communities Criteria maps to each MasterSpec Division. Specifically, the matrix indicates whether a Submittal (P), Product (P), or Execution (E) responsibility is associated with each criterion. This matrix can serve as a planning tool for customizing the template specifications or as a standalone resource for project teams. 
· The Single Family Specifications Template is an editable document that identifies specific sections that relate to mandatory and optional Enterprise Green Communities criterion, and also incorporates recommendations and tips to include. 
· The 2015 Enterprise Green Communities Criteria  also has relevant resources for mandatory and optional criterion that may be useful for General Contractors and individual trades. 
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[bookmark: _Ref434319686]Table 1. Overview of Trade-Specific Scope of Work Resources and Customization Recommendations
The table below provides an overview of available Enterprise resources for various trades, as well as keys for success meeting Enterprise Green Communities Criteria. 
	Trade
	Resources
	Keys for Success


	Concrete
All manner of concrete work, including Portland cement and asphalt, including construction of foundations, driveways or pathways, and finishes
	Scope of Work Template
New Construction Only: Annotated ENERGY STAR Homes Water Management System Builder Requirements 
	Coordination with landscape/stormwater management to keep heavy vehicles and concrete washout clear of infiltration zones. Communicate modified curing schedules when using high percentages of flyash or slag.

	Framing, Insulation/Air-Sealing and Drywall 
Structural and non-structural framing, exterior and interior sheathing, installation of exterior rigid and interior cavity insulation, blocking and sealing of all penetrations through air barrier, installation of all interior drywall, including any pre-rocking and final drywall hanging, taping and finishing
	Scope of Work Template
New Construction Only: Annotated ENERGY STAR Homes Rater Field Checklist 
	Clear understanding of the air barrier alignment is critical to framing details that facilitate air barrier continuity and fast, effective air-sealing.  All parties should review the Thermal Enclosure Checklist requirements.
Design framing layouts to allow good access and facilitate high quality insulation in all cavities, or sequence accordingly.
Coordination of insulation and sheathing for areas that should be insulated and pre-rocked to facilitate efficient sequencing – such as behind tubs, showers, walls behind/beneath stairs, and attic kneewalls, for example.
Clear understanding of where the interior drywall contributes to the building air-barrier and where equipment and fixtures that penetrate that drywall must be effectively sealed to it.

	Roofing / Siding / Weather Resistive Barrier 
Installation of weather resistive barrier (WRB), and water shedding layer (roofing, siding, etc.), and all associated trim and flashing
	Scope of Work Template
New Construction Only: Annotated ENERGY STAR Homes Water Management System Builder Requirements 
Annotated ENERGY STAR Homes Rater Field Checklist
	Correct installation of these components to ensure a durable effective water proof building requires effective integration and sequencing of measures.
Where the weather resistive barrier is also being used as the air barrier, it is critical that installers ensure good continuity between WRB and other air-barrier components at all key transitions, and that roofing and siding installers do not compromise the continuity of WRB/air-barrier in the course of their work.

	Heating, Ventilation and Air Conditioning (HVAC)
Trades providing heating and cooling, including mechanical and ventilation services   
	Scope of Work Template
Annotated ENERGY STAR Homes HVAC Design Report 
Annotated ENERGY STAR Homes HVAC Commissioning Checklist 
	Coordination across HVAC and electrical trades is critical for success, particularly with regard to installation of fans, duct work and terminations.  
Provide the completed “HVAC Design Report” to HVAC trades prior to bidding so that they see the full design intent and requirements related to equipment, sizing, and installation. Trades are not responsible for this form, but their work directly impacts project certification, so these forms are provided for their information. If your project is design-build, include the blank form with a note that all fields must be completed by the appropriate trade prior to design approval.
The HVAC Commissioning Checklist is included for HVAC trades so they can appropriately plan and bid for verified and tested quality workmanship. 

	Electrical
When responsible for installation of exhaust fans, lighting and electrical wiring 
	Scope of Work Template
Annotated ENERGY STAR Homes HVAC Design Report 
Annotated ENERGY STAR Homes Rater Field Checklist
	Coordination across HVAC and Electrical trades is critical for success, particularly with regard to installation of fans, duct work and terminations, as well as lighting and electrical wiring that penetrates exterior and/or interior air barriers.  
Please provide the completed “HVAC Design Report” to Electrical trades prior to bidding so that they see the full design intent and requirements related to ventilation and exhaust equipment, sizing, and installation if it falls within their scope. Trades are not responsible for this form, but their work directly impacts project certification, so these forms are provided for their information. If your project is design-build, include the blank form with a note that all fields must be completed by the appropriate trade prior to design approval.
This document is recommended for Electrical contractors because the ventilation and exhaust fan scope often falls within their contract. If the Electrical trade will not have any scope related to procuring and installing fans or fan controls, you do not need to provide this document. 
Electrical contractors are not responsible for the Rater Field Checklist, but it provides important guidance on ensuring air barrier continuity where exhaust fans, recessed cans and electrical outlets penetrate air-barrier materials, and where wiring runs may complicate cavity insulation installation.


	Plumbing 
Responsible for designing and/or installing plumbing, and procuring and installing indoor plumbing fixtures
	Scope of Work Template
Annotated ENERGY STAR Homes Rater Field Checklist
	Coordinate with Framing and HVAC contractors to minimize length and number of bends in pipe runs, particularly hot water distribution.
Do not penetrate ducts or plenums, make clean, tight penetrations through framing, sheathing, and decks and seal penetrations air-tight after installation in accordance with the Rater Field Checklist.
Confirm delivered fixtures (including aerators and flow restrictors) meet the performance requirement and, wherever possible, confirm installed performance. 

	Landscaping and Irrigation
Responsible for designing and/or installing stormwater management (e.g., raingardens and bioretention), and irrigation systems
	Scope of Work Template
 
	Ensure landscape areas to be used for rainwater infiltration are fully protected from heavy vehicles and from concrete washout throughout construction.
Ensure delivered irrigation fixtures and controls meet the performance requirements, properly commission them to ensure correct water delivery/distribution. Provide clear zone map and operations instructions to owner/occupant.







The following is a snapshot of the ENERGY STAR Certified Homes, Version 3/31/1 (Rev 08) documents, annotated to identify the trades are responsible for executing the various requirements. Those requirements where responsibility often varies from one project to the next are attributed to the General Contractor, as a cue to assign this scope to the most appropriate trade on your project. 
Where relevant, these annotated documents are attached to the Trade Scopes of Work templates, calling out only those responsibilities typically falling under their scope. 
Be sure to obtain the original checklists and full footnotes from the ENERGY STAR website: http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_guidelines
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[bookmark: _Concrete]Concrete
read this before bidding
You are bidding on a project that is pursuing Enterprise Green Communities Certification. This certification is awarded to projects that follow design and installation parameters that use fewer natural resources, generate less waste and contain fewer toxic materials, reduces the cost of operation and maintenance, leading to a healthier environment. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. 
Your quality of work is critical to the success of this job. This Scope of Work outlines contractual requirements that directly support the selected certification requirements (Enterprise criterion) that your trade will be held accountable for if selected. Please read through this document carefully to know what is expected of your trade with regard to products, submittals, execution, quality control and coordination with other trades. How does your work relate to Enterprise Green Communities?  	
coordination, communication and quality assurance Across Trades 
Experience shows that successful end results take a coordinated effort across trades and with the General Contractor, and that when trades acknowledge how their work intersects, influences and can impact the work of trades outside of their own scope, projects pass more inspections the first time, errors and failures are reduced or eliminated, and project schedules and budgets are met. 
Examples of best communication and cross-trade coordination practices include:
a. Participation at a preconstruction coordination meeting; 
b. Trade foremen that build and maintain crew awareness of trade sequencing on a specific project; 
c. Processes for tracking and communicating to the General Contractor or other trades issues that need timely attention from other trades to ensure quality and reduce rework expenses later in the project.  
Submittals, Products, and Execution 
You are required to provide the General Contractor with product data in accordance with contract requirements. Careful attention must be paid to product requirements related to your trade, as these have been specified to meet specific certification requirements. Table 1 shows the submittal, product, and execution requirements specific to the Enterprise Green Communities Criteria. Your work will be verified on site by a third-party verifier. You will be contracted to provide quality of work in line with widely-recognized best practices; necessary to earn certification.  This may vary from “typical” construction practices. 
Read through the Attachments 
Enterprise Green Communities Criteria requires ENERGY STAR Homes Certification of new construction single-family projects. This involves the design, documentation, installation, and verification of items in compliance with the ENERGY STAR Certified Homes requirements in force at the time building permits are pulled. The most current ENERGY STAR Homes Water Management System checklist Version 3 is attached and annotated to reflect requirements related to concrete installation, for your convenience.  	Comment by Enterprise Tips: General Contractor: Be sure to pull and update the most current version of the checklist, available at http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_guidelines
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Table 2. Enterprise Green Communities Criteria and associated submittal, product, and execution requirements related to Concrete 
	Material and Associated Enterprise Green Communities Criteria
	Submittal Requirements
	Product Requirements
	Execution Requirements

	3.2 Erosion & Sedimentation Control
	
	
	Follow all Best Management Practices (BMPs) within the Total Erosion and Sedimentation Control (TESC) Plan.

	Exterior concrete Paving
3.7 Reducing Heat Island Effect: Paving
	Documentation of solar reflectance of 0.3 for exterior concrete paving 
	At least 50% of site hardscape has solar reflectance of 0.3, or uses open grid pavers that are 50% vegetated
	

	Interior concrete coatings or sealants 
6.1 Low/No VOC Paints, Coatings, and Primers
6.2 Low/No VOC Adhesives and Sealants
	VOC level in g/L 
	For all interior paints, coatings, primers, adhesives, and sealants, use only products with VOC levels that comply with the respective VOC limits shown in 018113 Part 2 Products. D. Materials under Criteria 6.1 and 6.2 
	

	Concrete
6.4 Regional Materials 
	Product information that confirms exact location where the [cement] and/or [aggregate] were extracted, processed, and manufactured. 
	Use products that were extracted, processed, and manufactured within 500 miles of the project for a minimum of 50%, based on cost, of the respective building material’s value
	

	concrete
6.12 Construction Waste Management 
	Submit all project-specific individual recycle and/or waste management tickets for concrete
	
	Recycle all concrete

	Beneath concrete slabs 
7.5 Vapor retarder strategies
	Product information for [clean aggregate used as capillary break] or [geotextile drainage material matting applied over sand base]
Product information for 6-mil polyethylene sheeting
Photos documenting capillary break installation 
	For capillary break, install either [4-inch layer of ½-inch diameter or greater clean aggregate] or [4-inch uniform layer of sand, overlain with a layer of strips of geotextile drainage matting]
Above capillary break, install at least 6-mil polyethylene sheeting overlapped at least 6 inches at the seams 	Comment by Enterprise Tips: A common complaint about this approach is that the concrete dries on top faster than the bottom and will curl or crack. 

If you know this to be a problem in your climate, consider including installation requirements that call for a low water to cement ratio and the use of wetted burlap or other technique to slow the curing process.
	If using geotextile drainage matting above sand layer, follow manufacturer’s instructions for installation and overlapping of material.

	BENEATH CONCRETE SLABS
7.8 Radon Mitigation (in EPA Zone 1 areas)
	Product information associated with radon-resistant features below the slab
Photos documenting passive radon-resistant features beneath the slab 
	Passive radon-resistant features beneath the slab should meet ANSI-AARST Standard: Reducing Radon in New Construction: 1 & 2 Family Dwellings and Townhouses, CCAH-2013
	Installation methods should meet ANSI-AARST Standard: Reducing Radon in New Construction: 1 & 2 Family Dwellings and Townhouses, CCAH-2013

	Concrete
8.3 Resident Engagement Manual 
	Specific maintenance instructions for any interior or exterior exposed concrete, including frequency of maintenance inspections or tasks and approved maintenance or cleaning products to use with finished concrete
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[bookmark: _Framing,_Insulation,_Air]Framing, Insulation, Air Sealing, and Drywall
read this before bidding
You are bidding on a project that is pursuing Enterprise Green Communities Certification. This certification is awarded to projects that follow design and installation parameters that use fewer natural resources, generate less waste and contain fewer toxic materials, reduces the cost of operation and maintenance, leading to a healthier environment. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. 
Your quality of work is critical to the success of this job. This Scope of Work outlines contractual requirements that directly support the selected certification requirements (Enterprise criterion) that your trades will be held accountable for if selected. Please read through this document carefully to know what is expected of your trade with regard to products, submittals, execution, quality control and coordination with other trades. 
coordination, communication and quality assurance Across Trades 
This Scope of Work addresses responsibilities that are often sequenced across multiple trades in order to achieve the Enterprise requirements. Experience shows that successful end results take a coordinated effort across trades and with the General Contractor, and that when trades acknowledge how their work intersects, influences and can impact the work of trades outside of their own scope, projects pass more inspections the first time, errors and failures are reduced or eliminated, and project schedules and budgets are met. 
With specific regard to the issue of air sealing and maintaining thermal barriers, the trades grouped in this Scope of Work may need a higher degree of communication and attention to details that may impact the quality of their work or that of trades sequenced prior to or after their work. Examples of best practices include:
Participation at a preconstruction coordination meeting; 
Trade foremen that build and maintain crew awareness of trade sequencing on a specific project; 
Processes for tracking and communicating to the General Contractor or other trades issues that need timely attention from other trades to ensure quality and reduce rework expenses later in the project.  
Submittals, Products, and Execution 
You are required to provide the General Contractor with product data in accordance with contract requirements. Careful attention must be paid to product requirements related to your trade, as these have been specified to meet specific certification requirements. Table 1 shows the submittal, product, and execution requirements specific to the Enterprise Green Communities Criteria. Your work will be verified on site by a third-party verifier. You will be contracted to provide quality of work in line with widely-recognized best practices; necessary to earn certification.  This may vary from “typical” construction practices. 
Read through the Attachments 
Enterprise Green Communities Criteria requires ENERGY STAR Homes Certification of new construction single-family projects. This involves the design, documentation, installation, and verification of items in compliance with the ENERGY STAR Certified Homes requirements in force at the time building permits are pulled. The most current ENERGY STAR Homes Water Management System checklist Version 3 is attached and annotated to reflect requirements related to concrete installation, for your convenience.  	Comment by Enterprise Tips: General Contractor: Be sure to pull and update the most current version of the checklist, available at http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_guidelines
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Table 3. Enterprise Green Communities Criteria and associated submittal, product, and execution requirements related to framing, insulation, air sealing, and drywall
	Material and Associated Enterprise Green Communities Criteria
	Submittal Requirements
	Product Requirements
	Execution Requirements

	All 	Comment by Enterprise Tips: Delete or strike this row for Substantial and Moderate Rehab projects. 
5.1a Building Performance Standard: New Construction 
	
	
	Per Mandatory requirements, your work will be verified by a 3rd-party ENERGY STAR Rater. Familiarize yourself with the related ENERGY STAR requirements that are annotated in the attached Rater Checklist and are additional to the details below

	All 	Comment by Enterprise Tips: Delete or strike this row for New Construction projects. 
5.1c Building Performance Standard: Substantial and Moderate Rehab
	
	
	 Per Mandatory requirements, your work will be verified by a 3rd-party HERS Rater
For best practice, ensure work is consistent with design requirements; reference applicable ENERGY STAR requirements in the attached Rater Checklist where required 

	All Interior adhesives sealants 
6.1 Low/No VOC Paints, Coatings, and Primers
6.2 Low/No VOC Adhesives and Sealants 
	VOC level in g/L 
	For all interior paints, coatings, primers, adhesives, and sealants, use only products with VOC levels that comply with the respective VOC limits shown in 018113 Part 2 Products. D. Materials under Criteria 6.1 and 6.2
	

	Framing (wood, concrete, steel, and/or aluminum)
5.1a Building Performance Standard: New Construction 
5.1c Building Performance Standard: Substantial and Moderate Rehab 

6.3 Recycled Content Material
	Product information that confirms post-consumer and post-industrial recycled content for [wood framing], [steel framing], [aluminum framing]
	At least 25% post-consumer content or 50% post-industrial content; for [wood framing], [steel framing], [aluminum framing]
	Per Mandatory requirements in 5.1a, above-grade exterior walls must use one of the following options (rim/band joists exempted):  [continuous rigid insulation, insulated siding, or a combination of the two] or [structural insulated panels or insulated concrete forms or double-water framing] or [advanced framing, including all items listed in the ENERGY STAR Rater Checklist]	Comment by Enterprise Tips: For Substantial or Moderate Rehab projects, this is a recommended best practice to meet or exceed the required HERS rating to achieve the Mandatory Criterion 5.1c. 
Per Mandatory requirements in 5.1c, your work will be verified by a 3rd-party HERS Rater
For best practice, ensure work is consistent with thermal envelope design requirements; reference applicable ENERGY STAR requirements in the attached Rater Checklist where required 

	INSULATION
6.3 Recycled Content Material
	Product information that confirms post-consumer and post-industrial recycled content for [fiberglass batt], [cellulose], [rigid panel]
	At least 25% post-consumer recycled content or 50% post-industrial for [fiberglass batt], [cellulose], [rigid panel]
	Per Mandatory requirements in 5.1, all exterior wall insulation must be installed to meet Grade I standards (or Grade II if continuous exterior insulation is used), including at framing intersections, corners, headers, and rim joists. See ENERGY STAR Homes Insulation Critical Details Tech Tips for additional guidance.

	WOOD FRAMING
6.4 Regional Materials 
	Product information that confirms exact location where the wood framing materials were extracted, processed, and manufactured. 
	Use wood framing products that were extracted, processed, and manufactured within 500 miles of the project for a minimum of 50%, based on cost, of the respective building material’s value
	See ENERGY STAR Requirements for execution specifics related to framing. See ENERGY STAR Homes Framing Critical Details Tech Tips for additional guidance. 

	DRYWALL / INTERior sheathing
6.4 Regional Materials 
	Product information that confirms exact location where the drywall materials were extracted, processed, and manufactured. 
	Use products that were extracted, processed, and manufactured within 500 miles of the project for a minimum of 50%, based on cost, of the respective building material’s value
	Per Mandatory requirements in 5.1, ensure any pre-rock that is installed is compliant and coordinate with the insulator to ensure all exterior and party walls are fully insulated and verified prior to pre-rock

	Structural WOod FRAMING 
6.5 Certified, Salvaged, and Engineered Wood Products
	Product information that confirms the total cost or value and: [Chain of Custody Certificate for any products certified in accordance with the Forest Stewardship Council, proof that products were salvaged, and/or cut sheets for engineered wood demonstrating they do not include urea formaldehyde-based binders]     
	Use products that are [certified in accordance with the Forest Stewardship Council, salvaged, or engineered and do not include urea formaldehyde-based binders] for a minimum of 25% of all structural wood products, by cost or value
	See ENERGY STAR Homes Framing Critical Details Tech Tips for additional guidance.

	FRAMING
6.6 Composite Wood
	Product documentation demonstrating plywood and OSB are compliant with California 93120 Phase 2 for materials within the building envelope
	All composite wood products within the building envelope must be certified as compliant with California 93120 Phase 2 
	If compliant products are not available, then all exposed edges of composite wood materials within the building envelope must be sealed with a sealant that meets the VOC limits shown in 018113. See ENERGY STAR Homes Framing Critical Details Tech Tips for additional guidance.

	Drywall
6.9 Mold Prevention: Tub & Shower Enclosures
	Product documentation demonstrating all drywall behind tub and shower enclosures meets ASTM #D3273
	Unless using a one-piece fiberglass tub/shower enclosure, use only moisture-resistant backing materials such as cement board, fiber cement board, or equivalent per ASTM #D3273 behind tub/shower enclosures
	Ensure any pre-rock that is installed is compliant and coordinate with the insulator to ensure all exterior and party walls are fully insulated and verified prior to pre-rock

	FRAMING: subfloor
6.10 Asthmagen-Free Materials
	Product documentation demonstrating ULEF or NAF compliance 
	Use only ULEF (Ultra Low Emitting Formaldehyde) or NAF (No Added Formaldehyde) products for subflooring or other interior composite wood uses
	See ENERGY STAR Homes Framing Critical Details Tech Tips for additional guidance.

	INSulation
6.10 Asthmagen-Free Materials
	Product documentation demonstrating no formaldehyde in fiberglass batts and no spray polyurethane foam is used 
	Do not use spray polyurethane foam (SPF) or formaldehyde-containing fiberglass batts
	Per Mandatory requirements in 5.1, all exterior wall insulation must be installed to meet Grade I standards, including at framing intersections, corners, headers, and rim joists. See Northwest ENERGY STAR Homes Insulation Critical Details Tech Tips for additional guidance.

	framing  MATERIALS
6.12 Construction Waste Management 
	Submit comprehensive efficient framing plan
	Use framing products in conjunction with the comprehensive efficient framing plan
	Develop and implement a comprehensive efficient framing plan 

	cardboard, wood, drywall, metal
6.12 Construction Waste Management 
	Submit all project-specific individual recycle and/or waste management tickets for respective materials 
	
	Recycle [all cardboard], [all wood], [all drywall], [all metals]
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[bookmark: _Roofing,_Siding,_and]Roofing, Siding, and Weather Resistive Barrier
read this before bidding
You are bidding on a project that is pursuing Enterprise Green Communities Certification. This certification is awarded to projects that follow design and installation parameters that use fewer natural resources, generate less waste and contain fewer toxic materials, reduces the cost of operation and maintenance, leading to a healthier environment. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. 
Your quality of work is critical to the success of this job. This Scope of Work outlines contractual requirements that directly support the selected certification requirements (Enterprise criterion) that your trades will be held accountable for if selected. Please read through this document carefully to know what is expected of your trade with regard to products, submittals, execution, quality control and coordination with other trades. 
coordination, communication and quality assurance Across Trades 
This Scope of Work addresses responsibilities that are often sequenced across multiple trades in order to achieve the Enterprise requirements. Experience shows that successful end results take a coordinated effort across trades and with the General Contractor, and that when trades acknowledge how their work intersects, influences and can impact the work of trades outside of their own scope, projects pass more inspections the first time, errors and failures are reduced or eliminated, and project schedules and budgets are met. 
With specific regard to the issue of air sealing and maintaining thermal barriers, the trades grouped in this Scope of Work may need a higher degree of communication and attention to details that may impact the quality of their work or that of trades sequenced prior to or after their work. Examples of best practices include:
Participation at a preconstruction coordination meeting; 
Trade foremen that build and maintain crew awareness of trade sequencing on a specific project; 
Processes for tracking and communicating to the General Contractor or other trades issues that need timely attention from other trades to ensure quality and reduce rework expenses later in the project.  
Submittals, Products, and Execution 
You will be expected to provide the General Contractor with product data in accordance with contract requirements. Since trades must contribute to certification, careful attention needs to be paid to product requirements related to your trade. Table 1 shows the submittal, product, and execution requirements specific to the Enterprise Green Communities Criteria. Your work will be verified on site by a third-party verifier. You will be contracted to provide the quality of work necessary to earn certification, which may vary from typical construction practices, but are in line with widely-recognized best practices. 
Read through the Attachments 
Enterprise Green Communities Criteria requires ENERGY STAR Homes Certification of new construction single-family projects. This involves the design, documentation, installation, and verification of items in compliance with the ENERGY STAR Certified Homes requirements in force at the time building permits are pulled. The most current ENERGY STAR Homes Water Management System checklist Version 3 is attached and annotated to reflect requirements related to concrete installation, for your convenience.  	Comment by Enterprise Tips: General Contractor: Be sure to pull and update the most current version of the checklist, available at http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_guidelines
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Table 4. Enterprise Green Communities Criteria and associated submittal, product, and execution requirements related to roofing, siding, and weather resistive barrier
	Material and Associated Enterprise Green Communities Criteria
	Submittal Requirements
	Product Requirements
	Execution Requirements

	All 
5.1a Building Performance Standard
	Documentation related to all related items on the ENERGY STAR Water Management System Builder Requirements Version 3/3.1 (Rev.08)
	In all 2009 IECC Climate Zones, use self-adhering polymer-modified bituminous membrane at all valleys & roof deck penetrations
In 2009 IECC Climate Zones 5 & higher, also use self-adhering polymer-modified bituminous membrane over sheathing at eaves from the edge of the roof line to > 2 ft. up roof deck from the interior plane of the exterior wall
	Meet all installation requirements called out in the ENERGY STAR Water Management System Builder Requirements

	All Interior adhesives sealants 
6.2 Low/No VOC Adhesives and Sealants 
	VOC level in g/L for multipurpose construction adhesives and single-ply roof membrane adhesives
	For any adhesives and sealants (including caulk) used beneath (interior side of) the weather resistive barrier, use only products with VOC levels that comply with the respective VOC limits shown in 018113 Part 2 Products. D. Materials under Criterion 6.2
	

	siding, roofing sheathing
6.3 Recycled Content Material
	Product information that confirms post-consumer and post-industrial recycled content for [siding], [roofing], [sheathing]
	At least 25% post-consumer recycled content or 50% post-industrial for [siding], [roofing], [sheathing]
	

	siding, roofing
6.4 Regional Materials 
	Product information that confirms exact location where the [siding] [roofing] materials were extracted, processed, and manufactured. 
	Use [siding] [roofing] products that were extracted, processed, and manufactured within 500 miles of the project for a minimum of 50%, based on cost, of the respective building material’s value
	  

	roofing
6.11 Reduced Heat-Island Effect: Roofing 
	Product documentation demonstrating ENERGY STAR-certified roofing product 
	Use an ENERGY STAR-certified product for 100% of the non-vegetated roof area
	

	WALL SYSTEMS
7.6 Water Drainage 
	Product information for WRB product and all associated sealants or components 
	[Provide a continuous housewrap/WRB] OR[install a fluid-applied WRB] 
	[If using a housewrap/WRB, lap shingle-style to prevent bulk water that penetrates the finished exterior cladding system from entering the wall assembly] 
[If using a fluid-applied WRB, install according to manufacturer’s instructions]
Provide a pathway for bulk water that may be behind exterior cladding system to safely exit the exterior wall assembly (such as drainage plane and weep holes)

	ROOF SYSTEMS
7.6 Water Drainage
	Product information for all flashing, sealants, and materials used for drip edges
	Install drip edge at entire perimeter of roof

	At wall/roof intersections, maintain ≥ 2” clearance between wall cladding and roofing materials, install flashing along the intersection, and use kick-out flashing. See ENERGY STAR Homes Air Sealing Critical Details Tech Tips for additional guidance.	Comment by Enterprise Tips:  Defer to ENERGY STAR recommended flashing guidelines for all roof-wall intersections. 

	SIDING, ROOFING
8.3 Resident Manual
	Specific maintenance instructions for any products, including frequency of maintenance inspections or tasks and approved products to use for cleaning or maintenance
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[bookmark: _Heating,_Ventilation_and]Heating, Ventilation and Air Conditioning 
read this before bidding
You are bidding on a project that is pursuing Enterprise Green Communities Certification. This certification is awarded to projects that follow design and installation parameters that use fewer natural resources, generate less waste and contain fewer toxic materials, reduces the cost of operation and maintenance, leading to a healthier environment. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. 
Your quality of work is critical to the success of this job. This Scope of Work outlines contractual requirements that directly support the selected certification requirements (Enterprise criterion) that your trades will be held accountable for if selected. Please read through this document carefully to know what is expected of your trade with regard to products, submittals, execution, quality control and coordination with other trades. 
coordination, communication and quality assurance Across Trades 
This Scope of Work addresses responsibilities that are often sequenced across multiple trades in order to achieve the Enterprise requirements. Experience shows that successful end results take a coordinated effort across trades and with the General Contractor, and that when trades acknowledge how their work intersects, influences and can impact the work of trades outside of their own scope, projects pass more inspections the first time, errors and failures are reduced or eliminated, and project schedules and budgets are met. 
With specific regard to the issue of air sealing and maintaining thermal barriers, the trades grouped in this Scope of Work may need a higher degree of communication and attention to details that may impact the quality of their work or that of trades sequenced prior to or after their work. Examples of best practices include:
Participation at a preconstruction coordination meeting; 
Trade foremen that build and maintain crew awareness of trade sequencing on a specific project; 
Processes for tracking and communicating to the General Contractor or other trades issues that need timely attention from other trades to ensure quality and reduce rework expenses later in the project.  
Submittals, Products, and Execution 
You will be expected to provide the General Contractor with product data in accordance with contract requirements. Since trades must contribute to certification, careful attention needs to be paid to product requirements related to your trade. Table 1 shows the submittal, product, and execution requirements specific to the Enterprise Green Communities Criteria. Your work will be verified on site by a third-party verifier. You will be contracted to provide the quality of work necessary to earn certification, which may vary from typical construction practices, but are in line with widely-recognized best practices. 
Read through the Attachments 
Enterprise Green Communities Criteria requires ENERGY STAR Homes Certification of new construction single-family projects. This involves the design, documentation, installation, and verification of items in compliance with the ENERGY STAR Certified Homes requirements in force at the time building permits are pulled. The most current ENERGY STAR Homes HVAC Design Report and HVAC Commissioning Checklist Version 3 is attached and annotated to reflect requirements related to concrete installation, for your convenience.  	Comment by Enterprise Tips: General Contractor: Be sure to pull and update the most current version of the checklist, available at http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_guidelines
To be eligible to install HVAC equipment in homes being certified under ENERGY STAR Version 3, HVAC contractors must be credentialed through and EPA-recognized HVAC Quality Installation and Training Organization (H-QUITO).  HVAC contractors must submit documentation of their credential with their bids.  For more information visit: https://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_hvac_contractors.
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Table 5. Enterprise Green Communities Criteria and associated submittal, product, and execution requirements related to HVAC
	Material and Associated Enterprise Green Communities Criteria
	Submittal Requirements
	Product Requirements
	Execution Requirements

	All 
5.1a Building Performance Standard: New Construction 
Or 
5.1c Building Performance Standard: Moderate and Substantial Rehab

and 

5.2a Additional Reduction in Energy Use

	Documentation of HVAC contractor’s current credentials from a recognized HVAC Quality Installation and Train Organization (H-QUITO)
Documentation showing HVAC equipment is correctly sized and ENERGY STAR compliant 
	



HVAC equipment must be ENERGY STAR compliant and sized to meet the design flow rates in the installed condition
	Per Mandatory requirements of 5.1a, your work will be verified by a 3rd-party ENERGY STAR Rater. Familiarize yourself with all related ENERGY STAR requirements. The annotated details in the attached HVAC Design Report and HVAC Commissioning Checklist are additional to the details below
Per Mandatory requirements in 5.1c, your work will be verified by a 3rd-party HERS Rater. 
For best practice, ensure work is consistent with HVAC design requirements; reference applicable ENERGY STAR requirements in the attached Rater Checklist where required 

	All Interior adhesives sealants 
6.1 Low/No VOC Paints, Coatings, and Primers
6.2 Low/No VOC Adhesives and Sealants 
	VOC level in g/L 
	For all interior paints, coatings, primers, adhesives, and sealants, use only products with VOC levels that comply with the respective VOC limits shown in 018113 Part 2 Products. D. Materials under Criteria 6.1 and 6.2
	

	cardboard, metal
6.12 Construction Waste Management 
	Submit all project-specific individual recycle and/or waste management tickets for respective materials 
	
	Recycle [all cardboard], [all metals]

	Venting
7.1 Ventilation
	Submit Product data for in-unit ventilation system(s) in compliance with ASHRAE 62.2-2010 requirements for: 	Comment by Enterprise Tips: If the ASHRAE 62.2 calculations have not been completed, require that the ventilation trade (or appropriate mechanical trade/consultant) provide these.
1) local mechanical exhaust system in bathrooms;
2) local mechanical exhaust system in kitchens; and 
3) whole-house mechanical ventilation
Submit product data for any individual bathroom fans demonstrating ENERGY STAR label and humidistat sensor, timer or other control
Submit product data for any central rooftop fans showing direct-drive and variable-speed capability
Submit product data for any fan serving multiple units with design CFM 300-2000 showing ECM motors
	In-unit ventilation system(s) shall comply with ASHRAE 62.2-2010 requirements for local mechanical exhaust system in bathrooms and kitchens, and whole-house mechanical ventilation
Individual bathroom fans shall be 
1) ENERGY STAR labeled;
2) turn on with the light switch; and 
3) equipped with a humidistat sensor, timer or other control
Any central rooftop fans shall be direct-drive and variable-speed
Any fan serving multiple units with design CFM 300-2000 shall be equipped with an ECM motor
	All ventilation systems and ductwork must be installed per manufacturer’s recommendations. This includes following guidelines for minimum straight duct length from fan boxes prior to first bend, type of duct, number of bends to exterior wall termination, and duct sizing. See ENERGY STAR Homes Ductwork Critical Details Tech Tips for additional guidance.

	Venting
7.2 Clothes Dryer Exhaust
	
	
	Clothes dryers must be exhausted directly to the outdoors using rigid-type ductwork, except for condensing dryers or heat pump dryers, which must be plumbed to a drain

	Mechanical
7.3 Combustion Equipment
	Submit product data for any combustion water heating or space heating equipment showing compliant venting
	Any combustion water heating or space heating equipment located within the conditioned envelope shall be power-vented or direct-vented
	For rehab projects with any atmospheric combustion space or water heating equipment within the conditioned envelope, conduct combustion safety testing for minimum 10% of dwelling units in accordance with RESNET or BPI Combustion Safety Test Procedures. Report any deficiencies immediately to the owner or owner’s representative

	Mechanical, venting
7.9 Garage Isolation
	
	Do not install ductwork or air handling equipment in a garage
	Seal all pipe and conduit penetrations with material compatible with the adjacent materials, compliant with VOC levels as indicated in Criteria 6.1, and resilient to temperature fluctuations and providing fire-resistive characteristics if required by authorities having jurisdictions

	Mechanical, venting
8.3 Resident Manual
	Specific maintenance instructions for any equipment or controls, including frequency of maintenance inspections or tasks and approved products to use for maintenance tasks 
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[bookmark: _Electrical]Electrical 
read this before bidding
You are bidding on a project that is pursuing Enterprise Green Communities Certification. This certification is awarded to projects that follow design and installation parameters that use fewer natural resources, generate less waste and contain fewer toxic materials, reduces the cost of operation and maintenance, leading to a healthier environment. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. 
Your quality of work is critical to the success of this job. This Scope of Work outlines contractual requirements that directly support the selected certification requirements (Enterprise criterion) that your trades will be held accountable for if selected. Please read through this document carefully to know what is expected of your trade with regard to products, submittals, execution, quality control and coordination with other trades. 
coordination, communication and quality assurance Across Trades 
Experience shows that successful end results take a coordinated effort across trades and with the General Contractor, and that when trades acknowledge how their work intersects, influences and can impact the work of trades outside of their own scope, projects pass more inspections the first time, errors and failures are reduced or eliminated, and project schedules and budgets are met. 
Examples of best communication and cross-trade coordination practices include:
d. Participation at a preconstruction coordination meeting; 
e. Trade foremen that build and maintain crew awareness of trade sequencing on a specific project; 
f. Processes for tracking and communicating to the General Contractor or other trades issues that need timely attention from other trades to ensure quality and reduce rework expenses later in the project.  
Submittals, Products, and Execution 
You will be expected to provide the General Contractor with product data in accordance with contract requirements. Since trades must contribute to certification, careful attention needs to be paid to product requirements related to your trade. Table 1 shows the submittal, product, and execution requirements specific to the Enterprise Green Communities Criteria. Your work will be verified on site by a third-party verifier. You will be contracted to provide the quality of work necessary to earn certification, which may vary from typical construction practices, but are in line with widely-recognized best practices. 
Read through the Attachments 
Enterprise Green Communities Criteria requires ENERGY STAR Homes Certification of new construction single-family projects. This involves the design, documentation, installation, and verification of items in compliance with the ENERGY STAR Certified Homes requirements in force at the time building permits are pulled. The most current ENERGY STAR Homes HVAC Design Report Version 3 is attached and annotated to reflect requirements related to concrete installation, for your convenience.  	Comment by Enterprise Tips: General Contractor: Be sure to pull and update the most current version of the checklist, available at http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_guidelines
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Table 6. Enterprise Green Communities Criteria and associated submittal, product, and execution requirements related to Electrical
	Material and Associated Enterprise Green Communities Criteria
	Submittal Requirements
	Product Requirements
	Execution Requirements

	All 
5.1a Building Performance Standard: New Construction 
Or
5.1c Building Performance Standard: Moderate or Substantial Rehab 
and 
5.2a Additional Reduction in Energy use
	Documentation showing whole house and bathroom fans showing fan flow rate and ENERGY STAR compliance 
	Whole house and bathroom fans must be ENERGY STAR compliant and sized to meet the design flow rates in the installed condition
	Per Mandatory requirements in 5.1a, your work will be verified by a 3rd-party ENERGY STAR Rater. Familiarize yourself with all related ENERGY STAR requirements. Some critical details are annotated in the attached HVAC Design Report and are additional to the details below
Per Mandatory requirements in 5.1c, your work will be verified by a 3rd-party HERS Rater. 
For best practice, ensure work is consistent with ventilation design requirements; reference applicable ENERGY STAR requirements in the attached Rater Checklist where required 

	electrical
5.5 Lighting
	Submit product data for all lighting fixtures, lighting and lamps documenting efficacy in lumens per watt (lm/W)
Submit product data for all lighting controls
	Permanently installed lighting fixtures shall have efficacy ≥ 40 lumens per watt.
1) Recessed lights are ballasted compact fluorescent fixtures or use ENERGY STAR qualified LED lamps; and 
Fixtures are Insulation Contact Air-Tight rated.	Comment by Enterprise Tips: Per ENERGY STAR requirements, recessed lighting fixtures adjacent to unconditioned space must be ICAT labeled and gasketed. Also, if in insulated ceiling without attic above, exterior surface of fixture insulated to >= R-10 in CZ 4-8.
2) Common area lighting are ballasted compact fluorescent fixtures or use ENERGY STAR qualified LED bulbs; and are controlled by occupancy sensors or automatic bi-level controls
3) Exterior lamps are fluorescent or LED; and are: ENERGY STAR certified when available in the product category; Dark-Sky approved; Have motion sensor controls, integrative photo cells, photo sensors or astronomic time-clock operation. 
Exit signs shall consume ≤ 5 watts and have battery backup when located above stairwell doors and other forms of egress.
	

	electrical
5.6 Electricity Meter
	Submit product data for individual dwelling unit electric meter/submeter
	Electric meter or submeter shall be installed that is capable of individually metering each dwelling unit’s electricity.
	

	electrical
5.7a Photovoltaic (/Solar Hot Water Ready)
	Submit construction documents showing future location, size and orientation of solar collectors, and percentage of gross roof area it covers.
Submit construction documents showing location of wiring and/or plumbing to connect solar collectors with inverter and/or hot water storage system. [System with roof mounted collectors include documentation estimating remaining useful life of roof]
	
	

	electrical
5.7b Renewable Energy
	Submit product data documenting number of solar panels, orientation, tilt angle of array, individual panel’s peak power rating in Watts and inverter efficiency
	Provide photovoltaic system for [20, 30 40] percent of energy demand as calculated by energy model
	

	electrical
5.8a Resilient Energy Systems: Floodproofing
	
	
	Locate the service disconnect at a readily accessible location above the design flood elevation 

	electrical
5.8b Resilient Energy Systems: Islandable Power
	Submit [Option 1: product data documenting number of solar panels, orientation, tilt angle of array, and individual panel’s peak power rating in Watts; inverter efficiency and emergency switching controls] or [Option 2: product data documenting number of solar panels, orientation, tilt angle of array, individual panel’s peak power rating in Watts; inverter efficiency, battery storage capacity and automatic transfer switch] or [Option 3: product data documenting generator power rating and automatic transfer switch]
	Install [Option 1: Photovoltaic system with inverter capable of providing limited access to solar-generated power when grid power is down and PV system is generating.] or [Option 2: Photovoltaic system with battery storage capable of providing stored power to critical circuits when grid power is down.] or [Option 3: Permanent generator capable of providing power to critical circuits when grid power is down.]
	

	All Interior adhesives sealants 
6.1 Low/No VOC Paints, Coatings, and Primers
6.2 Low/No VOC Adhesives and Sealants 
	VOC level in g/L 
	For all interior paints, coatings, primers, adhesives, and sealants, use only products with VOC levels that comply with the respective VOC limits shown in 018113 Part 2 Products. D. Materials under Criteria 6.1 and 6.2
	

	cardboard, metal
6.12 Construction Waste Management 
	Submit all project-specific individual recycle and/or waste management tickets for respective materials 
	
	Recycle [all cardboard], [all metals]

	Carbon monoxide alarms
7.9 Garage Isolation
	Submit product data for hard-wired carbon monoxide alarm with battery backup 
	Install one hard-wired carbon monoxide (CO) alarm with battery backup function for each sleeping zone of the project
	CO alarms must be placed per National Fire Protection Association (NFPA) 720

	Electrical /  Lighting
8.3 Resident Manual
	Specific maintenance instructions for any equipment or controls, including frequency of maintenance inspections or tasks and approved products to use for maintenance tasks 
Include warranty information for all lighting fixtures and lamps (bulbs), as-built lighting plans and detailed accompanying lighting fixture schedule to make fixture and lamp (bulb) replacement straight forward
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[bookmark: _Plumbing]Plumbing  
read this before bidding
You are bidding on a project that is pursuing Enterprise Green Communities Certification. This certification is awarded to projects that follow design and installation parameters that use fewer natural resources, generate less waste and contain fewer toxic materials, reduces the cost of operation and maintenance, leading to a healthier environment. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. 
Your quality of work is critical to the success of this job. This Scope of Work outlines contractual requirements that directly support the selected certification requirements (Enterprise criterion) that your trades will be held accountable for if selected. Please read through this document carefully to know what is expected of your trade with regard to products, submittals, execution, quality control and coordination with other trades. 
coordination, communication and quality assurance Across Trades 
Experience shows that successful end results take a coordinated effort across trades and with the General Contractor, and that when trades acknowledge how their work intersects, influences and can impact the work of trades outside of their own scope, projects pass more inspections the first time, errors and failures are reduced or eliminated, and project schedules and budgets are met. 
Examples of best communication and cross-trade coordination practices include:
a. Participation at a preconstruction coordination meeting; 
b. Trade foremen that build and maintain crew awareness of trade sequencing on a specific project; 
c. Processes for tracking and communicating to the General Contractor or other trades issues that need timely attention from other trades to ensure quality and reduce rework expenses later in the project.  
Submittals, Products, and Execution 
You will be expected to provide the General Contractor with product data in accordance with contract requirements. Since trades must contribute to certification, careful attention needs to be paid to product requirements related to your trade. Table 1 shows the submittal, product, and execution requirements specific to the Enterprise Green Communities Criteria. Your work will be verified on site by a third-party verifier. You will be contracted to provide the quality of work necessary to earn certification, which may vary from typical construction practices, but are in line with widely-recognized best practices. 
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Table 7. Enterprise Green Communities Criteria and associated submittal, product, and execution requirements related to plumbing
	Material and Associated Enterprise Green Communities Criteria
	Submittal Requirements
	Product Requirements
	Execution Requirements

	irrigation
3.5b Efficient Irrigation and Water Reuse	Comment by Enterprise Tips: There are two pathways to earning Criterion 3.5b. Option 1 includes installing a WaterSense-labeled weather-based irrigation controller. Option 2 includes using non-potable water for irrigation. Only Option 2 submittal and product requirements are included. 

If your project is pursuing Option 1 (or not pursuing this criterion at all), delete this row. 
	Submit product data (cut sheets, control sequence and instructions, operations and maintenance data, and warranty information) for all system components related to water reuse for irrigation including storage tank(s), plumbing valves and controls, and other associated equipment 
	Install irrigation that utilizes treated greywater, rainwater, or municipal recycled water for at least 50% of the site’s irrigation
	

	plumBing fixtures
4.1Water-Conserving Fixtures
	Submit product data for toilets and urinals documenting flush rate in gallons per flush (gpf); for showerheads, kitchen and lavatory faucets, documenting flow rate in gallons per minute (gpm)
Submit product data for toilets, urinals, showerheads, and lavatory faucets documenting fixture is WaterSense-labeled
	Toilets must be WaterSense-labeled and ≤ 1.28 gallons per flush (gpf)
Urinals must be WaterSense-labeled and ≤ 0.5 gpf
Showerheads must be WaterSense-labeled and ≤ 2.0 gallons per minute (gpm)
Kitchen faucets must be ≤ 2.0 gpm
Lavatory faucets must be  WaterSense-labeled and ≤ 1.5 gpm
	

	pluMbing fixtures
4.2Advanced Water Conservation
	Submit product data for toilets and urinals documenting flush rate in gallons per flush (gpf); for showerheads, kitchen and lavatory faucets documenting flow rate in gallons per minute (gpm).
Submit product data for toilets, urinals, showerheads, and lavatory faucets documenting fixture is WaterSense-labeled.
	Toilets must be WaterSense-labeled and ≤ 1.1 gallons per flush (gpf)
Showerheads must be WaterSense-labeled and ≤ 1.5 gallons per minute (gpm)
Kitchen faucets must be WaterSense-labeled and ≤ 1.5gpm
Lavatory faucets must be WaterSense-labeled and ≤ 1.0 gpm
	

	plumBing Piping and equipment
4.3 Leaks and Water Metering
	Submit pressure-loss test results and visual inspection log documenting building has no detectable leaks AND [Option 1: product data for dwelling unit’s water meter/submeter. Option 2: product data for domestic water riser water meter/submeter]
	Install meter or submeter in each dwelling unit with technology capable of tracking water use. Separately meter outdoor water consumption. 
	Conduct pressure-loss test in compliance with EPA WaterSense Inspection and Verification for WaterSense-labeled New Homes
Conduct visual inspection of every accessible, visible water supply connection and valve for water-using fixture, appliance and equipment
Any leak detected during inspection shall be fixed

	plumBing Piping and equipment
4.4 Efficient Plumbing Layout and Design
	Submit calculations of pipe runs and stored volume
Submit hot water delivery test results documenting volume of water collected from the hot water fixtures before hot water is delivered. 
Submit product data for recirculation pumps and controls documenting ability to be demand-initiated. [Required if using recirculation system to meet credit]
	Size and install piping that will store no more than 0.5 gallons of water in any piping/manifold between the hot water source and any hot water fixture
Install recirculation pump which is demand-initiated and NOT activated solely on a timer and/or temperature sensor
[Required if using recirculation system to meet credit]
	Conduct testing of hot water fixtures in compliance with EPA WaterSense Inspection and Verification for WaterSense-labeled New Homes to verify no more than 0.6 gallons of water is collected from the hot water fixture before hot water is delivered

	plumBing Piping and equipment
4.5 Water Reuse
	Submit product data for holding tank(s)/cistern(s) documenting capacity in gallons
Submit product data for pumps documenting horsepower and flow rate in gallons per minute
Submit product data for water filtration/treatment equipment documenting micron rating if water is for potable uses
	Product requirements will vary depending on approach used for each project 
	

	plumBing Piping and equipment
4.6 Access to Potable Water During Emergencies 
	Submit [Option 2: product information for potable water storage tanks, associated valves, and any regular maintenance tasks] or [Option 3: product and location information for the drilled will with clear instructions for operation during emergencies and any related maintenance tasks]
	Install [Option 2: potable water storage tanks capable of providing at least 20 gallons per resident] or [Option 3: drilled will with means for pumping water when the electric grid is down]
	

	equipment 
5.1 Building Performance Standard
	
	
	Per Mandatory requirements, this project must meet ENERGY STAR Requirements, including plumbing fixture efficiencies and water heating equipment efficiencies
These requirements are not repeated in this table, so be sure you are familiar with any plumbing-related requirements 

	Solar hot water 
5.7a Solar Hot Water Ready
	Submit construction documents showing future location, size and orientation of solar collectors, and percentage of gross roof area it covers
Submit construction documents showing location of plumbing to connect solar collectors with hot water storage system (System with roof mounted collectors include documentation estimating remaining useful life of roof)
	Install necessary plumbing to accommodate installation of future solar hot water system on a >= 60 square feet portion of the roof that is oriented within +/- 45 degrees of true south 
	Provide piping from the designed or current location of the water heater to the prospective proposed solar hot water collector location
If electrical connection is needed (for pumps or associated equipment), coordinate with electrical trade to extend conduit through the roof and to a sealed junction box

	electrical
5.8a Resilient Energy Systems: Floodproofing
	
	
	Locate any and all central water heater equipment above the design flood elevation 

	All Interior adhesives sealants 
6.1 Low/No VOC Paints, Coatings, and Primers
6.2 Low/No VOC Adhesives and Sealants 
	VOC level in g/L 
	For all interior paints, coatings, primers, adhesives, and sealants, use only products with VOC levels that comply with the respective VOC limits shown in 018113 Part 2 Products. D. Materials under Criteria 6.1 and 6.2
	

	cardboard, metal
6.12 Construction Waste Management 
	Submit all project-specific individual recycle and/or waste management tickets for respective materials 
	
	Recycle [all cardboard], [all metals]

	water heaters
7.3 Combustion Equipment
	Submit product data for any combustion water heating or space heating equipment showing compliant venting
	Any combustion water heating or space heating equipment located within the conditioned envelope shall be power-vented or direct-vented
	

	Water heaters
7.7 Mold Prevention: Water Heaters
	
	Drain pans under tank water heaters shall be sloped and corrosion-resistant (e.g., stainless steel or plastic) with drains at the low point
	Condensate lines should be drained to a drainage system, and not just deposited under slab

	Equipment
8.3 Resident Manual
	Specific maintenance instructions for all equipment and controls, including frequency of maintenance inspections or tasks and approved products to use for maintenance
	
	




Green Single Family Scope of work tips 	PLUMBING

[bookmark: _Landscaping_&_Irrigation]Landscaping & Irrigation
read this before bidding
You are bidding on a project that is pursuing Enterprise Green Communities Certification. This certification is awarded to projects that follow design and installation parameters that use fewer natural resources, generate less waste and contain fewer toxic materials, reduces the cost of operation and maintenance, leading to a healthier environment. In addition to numerous mandatory requirements, the project must also earn a minimum number of optional points for certification. 
Your quality of work is critical to the success of this job. This Scope of Work outlines contractual requirements that directly support the selected certification requirements (Enterprise criterion) that your trades will be held accountable for if selected. Please read through this document carefully to know what is expected of your trade with regard to products, submittals, execution, quality control and coordination with other trades. 
coordination, communication and quality assurance Across Trades 
This Scope of Work addresses responsibilities that are often sequenced across multiple trades in order to achieve the Enterprise requirements. Experience shows that successful end results take a coordinated effort across trades and with the General Contractor, and that when trades acknowledge how their work intersects, influences and can impact the work of trades outside of their own scope, projects pass more inspections the first time, errors and failures are reduced or eliminated, and project schedules and budgets are met. 
Examples of best communication and cross-trade coordination practices include:
Participation at a preconstruction coordination meeting; 
Trade foremen that build and maintain crew awareness of trade sequencing on a specific project; 
Processes for tracking and communicating to the General Contractor or other trades issues that need timely attention from other trades to ensure quality and reduce rework expenses later in the project.  
Submittals, Products, and Execution 
You will be expected to provide the General Contractor with product data in accordance with contract requirements. Since trades must contribute to certification, careful attention needs to be paid to product requirements related to your trade. Table 1 shows the submittal, product, and execution requirements specific to the Enterprise Green Communities Criteria. Your work will be verified on site by a third-party verifier. You will be contracted to provide the quality of work necessary to earn certification, which may vary from typical construction practices, but are in line with widely-recognized best practices. 
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Green Single Family Scope of work tips 	LANDSCAPING & IRRIGATION

2017 Edition of City of Seattle Standard Specifications for Roads, Bridges, and Municipal Construction



3
Table 8. Enterprise Green Communities Criteria and associated submittal, product, and execution requirements related to landscaping and irrigation
	Material and Associated Enterprise Green Communities Criteria
	Submittal Requirements
	Product Requirements
	Execution Requirements

	plantings
3.4 Landscaping
	Submit product data for plantings indicating only native or adaptive species
	All trees, shrubs, groundcover, grasses, and plantings must be native or adapted to the region
All new plants must be appropriate to the site’s soil and microclimate, and none should be invasive species
	Any disturbed area must be reseeded or xeriscaped with plants that meet product requirements

	irrigation
3.5a Efficient Irrigation and Water Reuse
	Submit product data (including cut sheets, control sequence and instructions, operations and maintenance data, and warranty information) related to: 
1) Drip irrigation system for landscape planting beds 
2) Timer/controller that activates valves for each watering zone 
3) Moisture sensor controller or rain delay controller 
4) As-built landscape plan that indicates the separate zones for turf, bedding areas, and trees based on watering needs and final installation of irrigation equipment.
	Timer/Controller must be capable of activating a valve for each watering zone at the best time of day to minimize evaporative losses while maintaining healthy plants and obeying local regulations and water-use guidelines
	

	irrigation
3.5b Efficient Irrigation and Water Reuse
	Submit [Option 1: product data indicating WaterSense-labeled weather-based irrigation controller (WBIC)] or [ Option 2: product data (cut sheets, control sequence and instructions, operations and maintenance data, and warranty information) for all system components related to water reuse for irrigation including storage tank(s), plumbing valves and controls, and other associated equipment.]   
	Install [WaterSense-labeled weather-based irrigation controller (WBIC)] or [irrigation that utilizes treated greywater, rainwater, or municipal recycled water for at least 50% of the site’s irrigation]
	

	Plantings
8.3 Resident Manual
	Specific maintenance instructions for any plantings, including frequency of maintenance or tasks, if irrigation is permanent or just for establishment, and when/how often pruning, composting, and mulching should take place
	
	

	Equipment and controls
8.3 Resident Manual
	Specific maintenance instructions for any equipment or controls, including frequency of maintenance inspections or tasks and approved maintenance products to use
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X Water Management System Builder Requirements'’
ENERGY STAR Certified Homes, Version 3 / 3.1 (Rev. 08)

Builder Responsibilities:

* ltis the exclusive responsibility of builders to ensure that each certified home is constructed to meet these requirements.

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

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

1. Water-Managed Site and Foundation

1.1 Patio slabs, porch slabs, walks, and driveways sloped = 0.25 in. per ft. away from home to edge of surface or 10 ft., whichever is less.

1.2 Back-fill has been tamped and final grade sloped = 0.5 in. per ft. away from home for 2 10 ft. See Footnote for alternatives. 2

1.3 Capillary break beneath all slabs (e.g., slab on grade, basement slab) except crawlspace slabs using either: = 6 mil polyethylene sheeting,
lapped 6-12 in., or 2 1 in. extruded polystyrene insulation with taped joints. > * 5

1.4 Capillary break at all crawispace floors using = 6 mil polyethylene sheeting, lapped 6-12 in., & installed using one of the following: * %

1.4.1 Placed beneath a concrete slab; OR,

1.4.2 Lapped up each wall or pier and fastened with furring strips or equivalent; OR.

1.4.3 Secured in the ground at the perimeter using stakes.

1.5 Exterior surface of below-grade walls of basements & unvented crawlspaces finished as follows:

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

1.6 Class 1 vapor retarder not installed on interior side of air permeable insulation in exterior below-grade walls. ”

1.7 Sump pump covers mechanically attached with full gasket seal or equivalent.

1.8 Drain tile installed at basement and crawlspace walls, with the top of the drain tile pipe below the bottom of the concrete slab or crawlspace
floor. Drain tile surrounded with 2 6 in. of % to % in. washed or clean gravel and with gravel layer fully wrapped with fabric cloth. Drain tile
level or sloped to discharge to outside grade (daylight) or to a sump pump. If drain tile is on interior side of footing, then channel provided
through footing to exterior side. ®

2. Water-Managed Wall Assembly

2.1 Flashing at bottom of exterior walls with weep holes included for masonry veneer and weep screed for stucco cladding systems, or
equivalent drainage system.

2.2 Fully sealed continuous drainage plane behind exterior cladding that laps over flashing in Item 2.1 and fully sealed at all penetrations.
Additional bond-break drainage plane layer provided behind all stucco and non-structural masonry cladding wall assemblies. ° '©

2.3 Window and door openings fully flashed. '

3. Water-Managed Roof Assembly

3.1 Step and kick-out flashing at all roof-wall intersections, extending = 4" on wall surface above roof deck and integrated shingle-style with
drainage plane above; boot / collar flashing at all roof penetrations. 2

3.2 For homes that don't have a slab-on-grade foundation and do have expansive or collapsible soils, gutters & downspouts provided that
empty to lateral piping that discharges water on sloping final grade = 5 ft. from foundation, or to underground catchment system not
connected to the foundation drain system that discharges water 2 10 ft. from foundation. See Footnote for alternatives & exemptions. 3 1314

3.3 Self-adhering polymer-modified bituminous membrane at all valleys & roof deck penetrations. * '3

3.4 In 2009 IECC Climate Zones 5 & higher, self-adhering polymer-modified bituminous membrane over sheathing at eaves from the edge of
the roof line to > 2 ft. up roof deck from the interior plane of the exterior wall. * 'S

4. Water-Managed Building Materials

4.1 Wall-to-wall carpet not installed within 2.5 ft. of toilets, tubs, and showers.

4.2 Cement board or equivalent moisture-resistant backing material installed on all walls behind tub and shower enclosures composed of tile or
panel assemblies with caulked joints. Paper-faced backerboard shall not be used. '

4.3 In Warm-Humid climates, Class 1 vapor retarders not installed on the interior side of air permeable insulation in above-grade walls, except
at shower and tub walls. ”

4.4 Building materials with visible signs of water damage or mold not installed or allowed to remain. '

4.5 Framing members & insulation products having high moisture content not enclosed (e.g., with drywall). '

4.6 For each condensate-producing HVAC component, corrosion-resistant drain pan (e.g., galvanized steel, plastic) included that drains to a
conspicuous point of disposal in case of blockage. Backflow prevention valve included if connected to a shared drainage system.

Footnotes:

1. These requirements are designed to improve moisture control in homes. However, these features alone cannot prevent all moisture
problems. For example, leaky pipes or overflowing baths can lead to moisture issues and negatively impact the performance of the home.

2. Swales or drains designed to carry water from foundation are permitted to be provided as an alternative to the slope requirements for any
home, and shall be provided for a home where setbacks limit space to less than 10 ft. Also, tamping of back-fill is not required if either:
proper drainage can be achieved using non-settiing compact soils, as determined by a certified hydrologist, soil scientist, or engineer; OR,
the builder has scheduled a site visit to provide in-fill and final grading after settling has occurred (e.g., after the first rainy season).

Required for homes permitted starting 07/01/2016 *® Revised 09/15/2015 Page 10f 2
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Rater Field Checklist

ENERGY STAR Certified Homes, Version 3 / 3.1 (Rev. 08)

Home Address: City: State: Permit Date:

Thermal Enclosure System c':rl::::t vz‘:i"',;’e‘; vfr;;::‘ L|NIA®
1. High-Performance Fenestration & Insulation

1.1 Fenestration meets or exceeds levels specified in Item 2.1 of the Rater Design Review Checklist O (] (] -
1.2 Insulation meets or exceeds levels specified in Item 3.1 of the Rater Design Review Checklist ] =) ] -
1.3 All insulation achieves RESNET-defined Grade | installation. See Footnote 4 for alternatives. * [m] [mm] [mm] a5

2. Fully-Aligned Air Barriers ° At each insulated location below, a complete air barrier is provided that is fully aligned as follows:

Ceilings: At interior or exterior horizontal surface of ceiling insulation in Climate Zones 1-3; at interior horizontal surface of ceiling insulation in
Climate Zones 4-8. Also, at exterior vertical surface of ceiling insulation in all climate zones (e.g., using a wind baffle that extends to the full
height of the insulation in every bay or a tabbed baffle in each bay with a soffit vent that prevents wind washing in adjacent bays).®

3.4 At above-grade walls separating conditioned from unconditioned space, one of the following options used (rim / ban

d

2.1 Dropped ceilings / soffits below unconditioned attics, and all other ceilings l [} l [m] | [mm] l O

Walls: At exterior vertical surface of wall insulation in all climate zones; also at interior vertical surface of wall insulation in Climate Zones 4-87

2.2 Walls behind showers, tubs, staircases, and fireplaces O [} O O

2.3 Attic knee walls and skylight shaft walls ® O ] ] O

2.4 Walls adjoining porch roofs or garages [m] O O [}

2.5 Double-walls and all other exterior walls ] [mm] [m] -

Floors: At exterior vertical surface of floor insulation in all climate zones and, if over unconditioned space, also at interior horizontal surface

including supports to ensure alignment. See Footnotes 10 & 11 for alternatives. 1011

2.6 Floors above garages, floors above unconditioned basements or crawispaces, and cantilevered floors O [} [} [

2.7 All other floors adjoining unconditioned space (e.g., rim / band joists at exterior wall or at porch roof) [m] O O O

3. Reduced Thermal Bridging

3.1 For_ insulated ceilings wlth attic space aboye (ie., npn-cﬂthet{rﬂllzed), Grade | insulation extends to the O (] O O
inside face of the exterior wall below and is = R-21 in CZ 1-5; > R-30 in CZ 6-8 2

3.2 For slabs on‘grade in CZ 4-8, 100% of slab edge insulateg ta 2 R-5 at the depth specified by the 2009 ] O O O
IECC and aligned with the thermal boundary of the walls

3.3 Insulation beneath attic platforms (e.g., HVAC platforms, walkways) 2 R-21 in CZ 1-5; 2 R-30 in CZ 6-8 O ] ] O

it 15

joists exempted):

3.4.1 Continuous rigid insulation, insulated siding, or combination of the two is:
2R-3inCZ1-4;2R-5in CZ5-8 151718 OR;

3.4.2 Structural Insulated Panels OR; Insulated Concrete Forms OR; Double-wall framing OR; 16.1¢

3.4.3 Advanced framing, including all of the Items below: 2

3.4.3a Corners insulated = R-6 to edge 2!, AND;

3.4.3b Headers above windows & doors insulated 2 R-3 for 2x4 framing or equivalent cavity width,
and = R-5 for all other assemblies (e.g., with 2x6 framing) 2, AND;

3.4.3c Framing limited at all windows & doors to one pair of king studs, plus one pair of jack studs
per window opening to support the header and sill, AND;

3.4.3d Interior / exterior wall intersections insulated to same R-value as rest of exterior wall, 22 AND;

3.4.3e Minimum stud spacing of 16 in. o.c. for 2x4 framing in all Climate Zones and,
in CZ 6-8, 24 in. o.c. for 2x6 framing %

opoojoo oo

ooojoo ao

ooojojo ao
oolojoof oo

4. Air Sealing (Unless otherwise noted below, “sealed” indicates the use of caulk, foam, or equivalent material)

4.1 Ducts, flues, shafts, plumbing, piping, wiring, exhaust fans, & other penetrations to unconditioned
space sealed, with blocking / flashing as needed

O

O

4.2 Recessed lighting fixtures adjacent to unconditioned space ICAT labeled and gasketed. Also, if in
insulated ceiling without attic above, exterior surface of fixture insulated to = R-10 in CZ 4-8.

4.3 Above-grade sill plates adjacent to conditioned space sealed to foundation or sub-floor. Gasket also
placed beneath above-grade sill plate if resting atop concrete / masonry & adjacent to cond. space 2226

4.4 Continuous top plate or blocking is at top of walls adjoining unconditioned space, and sealed

4.5 Drywall sealed to top plate at all unconditioned attic / wall interfaces using caulk, foam, drywall
adhesive (but not other construction adhesives), or equivalent material. Either apply sealant directly
between drywall and top plate or to the seam between the two from the attic above.

O@ooig

4.6 Rough opening around windows & exterior doors sealed 27

4.7 Walls that separate attached garages from occupiable space sealed and, also, an air barrier installed
and sealed at floor cavities aligned with these walls

4.8 In multifamily buildings, the gap between the common wall (e.g. the drywall shaft wall) and the
structural framing between units sealed at all exterior boundaries

4.9 Doors adjacent to unconditioned space (e.g., attics, garages, basements) or ambient conditions made
substantially air-tight with weatherstripping or equivalent gasket

Oogojojgo ooooo

4.10 Attic access panels, drop-down stairs, & whole-house fans equipped with durable = R-10 cover that is
gasketed (i.e., not caulked). Fan covers either installed on house side or mechanically operated. 22

Oojooo opopoo

O|o|jojon ojoojo

Effective for homes permitted 2° starting 07/01/2016 Revised 09/15/2015





image12.jpg
Rater Field Checklist
ENERGY STAR Certified Homes, Version 3 /3.1 (Rev. 08)

Home Address: City: State: Permit Date:

Thermal Enclosure System Must | Builder | Rater |yns

Correct| Verified | Verified 2
1. High-Performance Fenestration & Insulation

1.1 Fenestration meets or exceeds levels specified in Item 2.1 of the Rater Design Review Checklist [m] [m] O -
12 Insulation meets or exceeds levels specified in Item 3.1 of the Rater Design Review Checklist O ) O =
1.3 All insulation achieves RESNET-defined Grade | installation. See Footnote 4 for alternatives. * O [m] [m] -

2. Fully-Aligned Air Barriers ° At each insulated location below, a complete air barrier is provided that is fully aligned as follows:

Ceilings: At interior or exterior horizontal surface of ceiling insulation in Climate Zones 1-3; at interior horizontal surface of ceiling insulation in
Climate Zones 4-8. Also, at exterior vertical surface of ceiling insulation in all climate zones (e.g., using a wind baffle that extends to the full
height of the insulation in every bay or a tabbed baffle in each bay with a soffit vent that prevents wind washing in adjacent bays).®

2.1 Dropped ceilings / soffits below unconditioned attics, and all other ceilings. =N ===

Walls: At exterior vertical surface of wall insulation in all climate zones; also at interior vertical surface of wall insulation in Climate Zones 4-87

2.2 Walls behind showers, tubs, staircases, and fireplaces [mm] [mm] [ =]

2.3 Attic knee walls and skylight shaft walls ® O O O O

2.4 Walls adjoining porch roofs or garages O ] O g

2.5 Double-walls and all other exterior walls [m] [m] O |-

Floors: At exterior vertical surface of floor insulation in all climate zones and, if over unconditioned space, also at interior horizontal surface

including supports to ensure alignment. See Footnotes 10 & 11 for alternatives. .11

2.6 Floors above garages, floors above unconditioned basements or crawispaces, and cantilevered floors | [] [m] O [Oo

2.7 Al other floors adjoining unconditioned space (e.g., rim / band joists at exterior wall or at porch roof) O ) O O

3. Reduced Thermal Bridging

3.1 For insulated ceilings with attic space above (L., non-cathedralized), Grade | insulation extends tothe | O O o
inside face of the exterior wall below and is  R-21 in CZ 1-5; 2 R-30 in CZ 6-8 2

3.2 For slabs on grade in CZ 4.8, 100% of slab edge insulated to > R-5 at the depth specified by the 200 | O O o
IECC and aligned with the thermal boundary of the walls.

3.3 Insulation beneath attic platforms (e.g., HVAC platforms, walkways) = R-21in CZ 15,2 R-30in CZ6-8_ | ] O OO

%

3.4 At above-grade walls separating conditioned from unconditioned space, one of the following options used (rim / band joists exempted):

3.4.1 Continuous rigid insulation, insulated siding, or combination of the two is:
2R-3inCZ 1-4;2R-5in CZ 5-8 ' 1. "¢ OR;

3.4.2 Structural Insulated Panels OR; Insulated Concrete Forms OR; Double-wall framing OR; 1619

3.4.3 Advanced framing, including all of the Items below: 2

3.4.3a Comers insulated 2 R-6 to edge ?', AND;

3.4.3b Headers above windows & doors insulated = R-3 for 2x4 framing or equivalent cavity width,
and 2 R-5 for all other assemblies (e.g., with 2x6 framing) %, AND;

3.4.3¢ Framing limited at all windows & doors to one pair of king studs, plus one pair of jack studs
per window opening to support the header and sill, AND;

3.4.3d Interior / exterior wall intersections insulated to same R-value as rest of exterior wall, 2> AND;

ooojog oo
Ojooog |go
oooog go
oDoojoo oo

3.4.3e Minimum stud spacing of 16 in. o.c. for 2x4 framing in all Climate Zones and,
in CZ 6-8, 24 in. o.c. for 2x6 framing 2

4. Air Sealing (Unless otherwise noted below, “sealed” indicates the use of caulk, foam, or equivalent material)

4.1 Ducts, flues, shafts, plumbing, piping, wiring, exhaust fans, & other penetrations to unconditioned

space sealed, with blocking / flashing as needed = o O l-

4.2 Recessed lighting fixtures adjacent to unconditioned space ICAT labeled and gasketed. Also, if in O O O o
insulated ceiling without attic above, exterior surface of fixture insulated to 2 R-10 in CZ 4-8.

4.3 Above-grade sill plates adjacent to conditioned space sealed to foundation or sub-floor. Gasket also [ O O |o
placed beneath above-grade sill plate if resting atop concrete / masonry & adjacent to cond. space 2526

4.4 Continuous top plate or blocking is at top of walls adjoining unconditioned space, and sealed [m] [m] [mi =]

4.5 Drywall sealed to top plate at all unconditioned attic / wall interfaces using caulk, foam, drywall
adhesive (but not other construction adhesives), or equivalent material. Either apply sealant directly O (] (] O
between drywall and top plate or to the seam between the two from the attic above.

4.6 Rough opening around windows & exterior doors sealed 2 [m] [m] O |-

4.7 Walls that separate attached garages from occupiable space sealed and, also, an air barrier installed O O O o
and sealed at floor cavities aligned with these walls

48 In multifamily buildings, the gap between the common wall (e.g. the drywall shaft wall) and the [ O O | o
structural framing between units sealed at all exterior boundaries

4.9 Doors adjacent to unconditioned space (e.g., attic, garages, basements) or ambient conditions made | — O o o
substantially air-tight with weatherstripping or equivalent gasket

4.10 Attic access panels, drop-down stairs, & whole-house fans equipped with durable > R-10 cover that s | O O o
gasketed (i.e., not caulked). Fan covers either installed on house side or mechanically operated. %

Effective for homes permitted 2 starting 07/01/2016 Revised 09/15/2015 Page30f9
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#7075 Rater Field Checklist
ENERGY STAR Certified Homes, Version 3 /3.1 (Rev. 08)

HVAC System 3° (HVAC Design Report Item # indicated in parenthesis) Must | Rater |N/A®
= T - Correct| Verified ?
5. Heating & Cooling Equipment

5.1 HVAC manufacturer & model number on installed equipment matches either of the following (check box): 2" [m] o | -
O HVAC Design Report (4.3, 4.4, & 4.17) O Written approval received from designer

[m]

5.2 External static pressure measured by Rater at contractor-provided test locations and documented below: 2
Return-Side External Static Pressure: IWC Supply-Side External Static Pressure: we

0O0g
0o o

5.3 Permitted, but not required: HVAC Commissioning Checklist collected, with no items left blank

[m]

5

6. Duct Quality Installation - Applies to Heating, Cooling, Ventilation, Exhaust, & Pressure Balancing Ducts, Unless Noted in Footnote

[m]

6.1 Ductwork installed without kinks, sharp bends, compressions, or excessive coiled flexible ductwork

6.2 Bedrooms pressure-balanced using any combination of transfer grills, jump ducts, dedicated return ducts, and /
or undercut doors to achieve a Rater-measured pressure differential < 3 Pa with respect to the main body of the
house when all bedroom doors are closed and all air handlers are operating. See Footnote 34 for alternative.*

O o0 |0
O o0

6.3 All supply and return ducts in unconditioned space, including connections to trunk ducts, are insulated to = R-6 %

6.4 Rater-measured total duct leakage meets one of the following two options. See Footnote 37 for alterative: % 27-

6.4.1 Rough-in: The greater of < 4 CFM25 per 100 sq. ft. of CFA or < 40 CFM, with air handler & all ducts, building
cavities used as ducts, & duct boots installed. In addition, all duct boots sealed to finished surface, Rater-
verified at final. 3

6.4.2 Final: The greater of < 8 CFM25 per 100 sq. ft. of CFA or < 80 CFM, with the air handler & all ducts, building
cavities used as ducts, duct boots, & register grilles atop the finished surface (e.g., drywall, floor) installed ©

6.5 Rater-measured duct leakage to outdoors the greater of < 4 CFM25 per 100 sq. ft. of CFA or < 40 CFM25 % .41

7. Whole-House Mechanical Ventilation System

7.1 Rater-measured ventilation rate is within either 15 CFM or £15% of design value (2.3)

7.2 A readily-accessible ventilation override control installed and also labeled if its function is not obvious (e.g., a label
is required for a standalone wall switch, but not for a switch that's on the ventilation equipment)

7.3 No outdoor air intakes connected to return side of the HVAC system, unless controls are installed to operate
intermittently & automatically based on a timer and to restrict intake when not in use (e.g., motorized damper)

7.4 System fan rated < 3 sones if intermittent and < 1 sone if continuous, or exempted “*

7.5 If system utilizes the HVAC fan, then the specified fan type is ECM / ICM (4.7), or the controls will reduce the
standalone ventilation run-time by accounting for hours when the HVAC system is heating or cooling

7.6 Bathroom fans are ENERGY STAR certified if used as part of the whole-house system

7.7 Air inlet location (Complete if ventilation air inlet location was specified (2.12, 2.13); otherwise check “N/A"): -4

oooj

7.7.1 Inlet pulls ventilation air directly from outdoors and not from attic, crawlspace, garage, or adjacent dwelling unit

7.7:2Inletis = 2 ft. above grade or roof deck; = 10 ft. of stretched-string distance from known contamination sources.
(.g., stack, vent, exhaust, vehicles) not exiting the roof, and 3 ft. distance from sources exiting the roof

oo oooo/oo ool o
ooo-gogojog goo| o

7.7.3 Inlet is provided with rodent / insect screen with < 0.5 inch mesh

8. Local Mechanical Exhaust - In each kitchen and bathroom, a system is installed that exhausts directly to the outdoors and meets one of
the following Rater-measured airflow and manufacturer-rated sound level standards: 42 47

Location Continuous Rate Intermittent Rate
Airflow 25ACH, 2 100 CFM and, if not integrated with range,
8.1 Kitchen based on kitchen volume 4% also > 5 ACH based on kitchen volume *-%.51 | [7] O ]
Sound Recommended: < 1 sone Recommended: < 3 sones
Airflow 220 CFM 250 CFM
8.2 Bathroom -5 e Required: s 1 sone Recommended: s 3 sones o o|-
9. Filtration
9.1 At least one MERV 6 or higher filter installed in each ducted mechanical system in a location that facilitates access | [ o o
and regular service by the owner 2
9.2 Filter access panel includes gasket or comparable sealing mechanism and fits snugly against the exposed edge of | [ o o
filter when closed to prevent bypass 5
9.3 Al return air and mechanically supplied outdoor air passes through filter prior to conditioning J =) -]
10. Combustion Appliances
10.1 Furnaces, boilers, and water heaters located within the home’s pressure boundary are mechanically drafted or [} O O
direct-vented. See Footnote 56 for alternatives. %555
10.2 Fireplaces located within the home's pressure boundary are mechanically drafted or direct-vented. See Footnote | [ O o
57 for alternatives 54 5% 57
10.3 If unvented combustion appliances other than cooking ranges or ovens are located inside the home's pressure
boundary, the Rater has followed Section 805 of RESNET's Standards, encompassing ANSVACCA 12 QH-2014, | [ [ -

Appendix A, Section A3 (Carbon Monoxide Test), and verified the equipment meets the limits defined within 5-5°

Rater Name: Rater Pre-Drywall Inspection Date: Rater Initials:
Rater Name Rater Final Inspection Date: Rater Initials
Builder Employee: Builder Inspection Date: Builder Initials:

Effective for homes permitted * starting 07/01/2016 Revised 09/15/2015 Page 4 of 9
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HVAC Design Report '

ENERGY STAR Certified Homes, Version 3/ 3.1 (Rev. 08)

HVAC Designer Responsibilities:

« Complete one HVAC Design Report for each system design for a house plan, created for either the specific plan configuration (i.e., elevation,
option, orientation, & county) of the home to be certified or for a plan that is intended to be built with potentially different configurations (i.e.
different elevations, options, and/or orientations). Visit www.energystar.gov/newhomeshvacdesign and see Footnote 2 for more information. 2

« Obtain efficiency features (e.g., window performance, insulation levels, and infiltration rate) from the builder or Home Energy Rater.

* Provide the completed HVAC Design Report to the builder or credentialed HVAC contractor and to the Home Energy Rater.

1. Design Overview

1.1 Designer name: Designer company: Date:
1.2 Select which party you are providing these design services to [Builder or [ICredentialed HVAC contractor
1.3 Name of company you are providing these design services to (if different than Item 1.1):
1.4 Area that system serves:  [JWhole-house [lUpper-level CLower-level [CJOther
1.5 Is cooling system for a temporary occupant load? * ClYes [No
1.6 House plan: Check box to indicate whether the system design is site-specific or part of a group: 2
[CISite-specific design. Option(s) & elevation(s) modeled
[JGroup design. Group #: out of total groups for this house plan.  Configuration modeled:
Designer
2. Whole-House Mechanical Ventilation Design * ® Verified
Airflow:
2.1 Ventilation airflow design rate & run-time meet the requirements of ASHRAE 62.2-2010 or 2013 © a
2.2 Ventilation airflow rate required by 62.2 for a continuous system CFM =
2.3 Design for this system: Vent. airflow rate: CFM_Run-time per cycle: ____minutes Cycle time: ___minutes| -
System Type & Controls:
2.4 Specified system type: [JSupply  [JExhaust [JBalanced -
2.5 Specified control location (e.g., Master bath, utility room) -
2.6 Specified controls allow the system to operate automatically, without occupant intervention ]
2.7 Specified controls include a readily-accessible ventilation override and a label has also been specified if its function is not O
obvious (e.g., a label is required for a standalone wall switch, but not for a switch that's on the ventilation equipment)
2.8 No outdoor air intakes designed to connect to the return side of the HVAC system, unless specified controls operate O
intermittently and automatically based on a timer and restrict intake when not in use (e.g., motorized damper) *
Sound:| 2.9 The fan of the specified system is rated < 3 sones if intermittent and < 1 sone if continuous, or exempted ® [m]
Efficiency:
2.10 If system utilizes the HVAC fan, then the specified fan type in Item 4.7 is ECM / ICM, or the specified controls will reduce =]
the standalone ventilation run-time by accounting for hours when the HVAC system is heating or cooling
2.11 If bathroom fans are specified as part of the system, then they are ENERGY STAR certified ® (]
Air Inlet Location: (Complete this section if system has a specified air inlet location; otherwise check “N/A") ' CONA
2.12 Inlet pulls ventilation air directly from outdoors and not from attic, crawlspace, garage, or adjacent dwelling unit [}
213 Inlet is = 2 ft. above grade or roof deck; 2 10 ft. of stretched-string distance from known contamination sources (e.g., ]
stack, vent, exhaust, vehicles) not exiting the roof, and 2 3 ft. from known sources exiting the roof
3. Room-by-Room Heating & Cooling Loads
3.1 Room-by-room loads calculated using:[JUnabridged ACCA Manual J v8 [7]2013 ASHRAE Fundamentals [JOther per AHJ ' -
3.2 Indoor design temperatures used in loads are 70°F for heating and 75°F for cooling [}
3.3 Outdoor design temperatures used in loads: (See Footnote 12 and energystar.gov/hvacdesigntemps) 2 "
County & State selected: Cooling season: °F  Heating season: ____°F
3.4 Number of occupants used in loads: ' «
3.5 Conditioned floor area used in loads: Sq. Ft. =
3.6 Window area used in loads: Sq. Ft. =
3.7 Predominant window SHGC used in loads: " -
3.8 Infiltration rate used in loads: ' Summer: Winter: -
3.9 Mechanical ventilation rate used in loads: CFM -
Loads At Design Conditions (kBtuh) N NE E SE s sw w NW -
3.10 Sensible heat gain (By orientation '¢) =
3.11 Latent heat gain (Not by orientation) -
[Cooling = = -
3.12 Total heat gain (By orientation *¢) [ I =
3.13 Maximum — minimum total heat gain (Item 3.12) across orientations = ewr kBtuh Variation is < 6 kBtuh ' 17 a
Heating[3.14 Total heat loss (Not by orientation) | =

Required for homes permitted ® starting 07/01/2016 Revised 09/15/2015 Page 10f4
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4. Heating & Cooling Equipment Selection

4.1 Equipment selected per ACCA Manual S (see Footnote 19 & 20) ™2

[m]

|Air Conditioner / Heat Pump (Complete if air conditioner or heat pump will be installed; otherwise check “N/A”)

4.2 Equipment type: [ICooling-only air conditioner _or_[]Cooling & heating heat pump

CINA

4.3 Condenser manufacturer & model:

4.4 Evaporator / fan coil manufacturer & model:

4.5 AHRI reference #: 2!

4.6 AHRI listed efficiency: / EER/SEER _Air-source heat pump: HSPF_Ground-source heat pump: s
4.7 Evaporator fan type: PsC [JECM/ICM [JOth -
4.8 Compressor type: [ISingle-speed [ JTwo-speed [Variable-speed -
4.9 Latent capacity at design conditions, from OEM expanded performance data: kBtuh B
14.10 Sensible capacity at design conditions, from OEM expanded performance data: kBtuh -
4.1 Total capacity at design conditions, from OEM expanded performance data: KBtuh -
[4.12 Air-source heat pump capacity AUTF kBtuh AL4T°F kBtuh CINA E
4.13 Cooling sizing % = Total capacity (Item 4.11) divided by maximum total heat gain (Item 3.12) % -
4.14 Complete this Item if Condition B Climate will be used to select sizing limit in Item 4.15. Otherwise, check "NA 2 [_IN/A

4.14.1 Load sensible heat ratio = Max. sensible heat gain (item 3.10) / Max. total heat gain (Item 3.12) B % -

4.14.2 HDD / CDD ratio (Visit energystar.gov/hvacdesigntemps to determine this value for the design location) =

[4.15 Check box of applicable cooling sizing limit from chart below: ' 2

Equipment Type (Per ltem 4.2) & Compressor Type (Per Item 4.8)

Climate Condition (Per Item 4.14) Single-Speed Two-Speed Variable-Speed

For Cooling-Only Equipment or
For Cooling Mode of Heat Pump in

e
Condition A Climate Allowed: 00 5 130%

Allowed: 90 — 140%

(=] Recommended: 90 — 115% ] Recommended: 90 — 120% ] Recommended: 90 - 130%
Allowed: 90 — 160%

For Cooling Mode of Heat Pump in
Condition B Climate

[ 90% - 100%, plus 15 kBtuh {[C] 90% - 100%, plus 15 kBtuh | [] 90% - 100%, plus 15 kBtuh

14.16 Cooling sizing % (4.13) is within cooling sizing limit (4.15) =]
Furnace (Complete if furnace will be installed; otherwise check “N/A") CONA
4.17 Furnace manufacturer & model: -
4.18 Listed efficiency: AFUE -
4.19 Total capacity: KkBtuh :
4.20 Heating sizing % = Total capacity (Item 4.19) divided by total heat loss (Item 3.14). % B
[4.21 Check box of applicable heating sizing limit from chart below: E
‘When Used for Heating Only When Paired With Cooling
[ 100 -140% [0 Recommended: 100 — 140% _ Allowed: 100 — 200%
4.22 Heating sizing % (4.20) is within heating sizing limit (4.21) (=]
5. Duct Design (Complete if heating or cooling equipment will be installed with ducts; otherwise check “N/A”) CINA
5.1 Duct system designed for the equipment selected in Section 4, per ACCA Manual D O
5.2 Design HVAC fan airflow: % Cooling mode CFM Heating mode CFM &
5.3 Design HVAC fan speed setting (e.g., low, medium, high): *  Cooling mode Heating mode g
5.4 Design total external static pressure (corresponding to the mode with the higher airflow in Item 5.2): 25 we =
5.5 Room-by-room design airflows documented below (which must sum to the mode with the higher airflow in Item 5.2) 2527 =
Room Name Design Airflow (CFM) |Room Name Design Airflow (CFM)
1 13
2 14
3] 15
4 16
5) 17
6] 18
7 19
8 20
9| 21
10 22
" 23
12 Total for all rooms

Required for homes permitted ® starting 07/01/2016 Revised 09/15/2015 Page2of4
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HVAC Commissioning Contractor Responsibilities:
+ The commissioning contractor must be credentialed by an HVAC oversight organization to complete this checklist. One
checklist must be completed and signed by the commissioning contractor for each HVAC system that is commissioned.
*  The completed checklist for each commissioned system, along with the corresponding HVAC Design Report, shall be retained
by the contractor for quality assurance purposes. Furthermore, the contractor shall provide the completed checklist to the
builder, the Home Energy Rater responsible for certifying the home, and the HVAC oversight organization upon request.

*  Visit www.energystar.gov/newhomeshvac for information about the credential requirement and this checklist.

1. Commissioning Overview

1.1 Contractor name. Contractor company. Date,

1.2 Organization that your company is credentialed with: O ACCA O Advanced Energy O NYSERDA

1.3 Builder client name:

1.4 Home address: City: State: Zip code:

1.5 HVAC Design Report corresponding to this system has been collected from designer or builder. O Contractor-verified

1.6 Area that system serves, per Item 1.4 of HVAC Design Report: [ Whole-house [ Upper-level 0 Lower-level O Other

1.7 House plan, per Item 1.6 of HVAC Design Report: 0O Site-specific design 0 Group design #:

2. Refrigerant Charge - Run system for 15 minutes before testing. If outdoor ambient temperature at the condenser is < 55°F or, | contractor

if known, below the manufacturer-recommended minimum operating temperature for the cooling cycle, then the system shall include | ~yaiicc ™ | NIA

aTXV, the outdoor temperature shall be recorded in Item 2.1, and the contractor shall check “N/A” in this Section. *

2.1 Outdoor ambient temperature at condenser: °F DB = =

2.2 Return-side air temperature inside duct near evaporator, during cooling mode: °F WB B [w]

2.3 Liquid line pressure: psig - [=]

2.4 Liquid line temperature: °FDB “ o

2.5 Suction line pressure: psig - [m]

2.6 Suction line temperature: °F DB = =}

For System with Thermal Expansion Valve (TXV):

2.7 Condenser saturation temperature: ____ °FDB (Using ltem 2.3) - [m]

2.8 Subcooling value: __ °FDB (item2.7 - ltem 2.4) - [w]

2.9 OEM subcooling go: ____ °FDB E [=]

2.10 Subcooling deviation: __ °FDB(Item 2.8 Item 2.9) - [=]

For System with Fixed Orifice:

2.11 Evaporator saturation temperature: ___ °FDB (Using ltem 2.5) E [w]

2.12 Superheat value: S °FDB (ltem 2.6 - Item 2.11) - =]

2.13 OEM superheat goal ___ °FDB (Using superheat tables and Items 2.1 & 2.2) - [=]

2.14 Superheat deviation: ___ °FDB (item2.12 - Item 2.13) E [=]

2.15Item 2.10 is % 3°F or Item 2.14 is £ 5°F o ]

2.16 An OEM test procedure (e.g., as defined for a ground-source heat pump) has been used in place of the sub-cooling or o o
super-heat process and documentation has been attached that defines this procedure

3. Indoor HVAC Fan Airflow

3.1 The mode with the higher design HVAC fan airflow used, per Item 5.2 of HVAC Design Report: [l Heating 0 Cooling [=] 5

3.2 Static pressure test holes have been created, and test hole locations are well-marked and accessible. m] &
Test hole location for return external static pressure: O Plenum O Cabinet O Transition O Other: = =
Test hole location for supply external static pressure: O Plenum O Cabinet O Transition O Other: - -

3.3 Measured return external static pressure (Enter value only, without negative sign): we - -

3.4 Measured supply external static pressure (Enter value only, without positive sign): wc - -

3.5 Measured total external static pressure = Value-only from Item 3.3 + Value-only from Item 3.4 = wc = &

3.6 Measured (Item 3.5) - Design (Item 5.4 on HVAC Design Report) total external static pressure = wc : E

3.7 Measured HVAC fan airflow, using Item 3.5 and fan speed setting: CEM E E

3.8 Measured HVAC fan airflow (Item 3.7) is + 15% of design HVAC fan airflow (Item 5.2 on HVAC Design Report) [m} 8

4. Air Balancing of Supply Registers & Return Grilles (Recommended, but not Required) 4

4.1 Balancing report attached with room-by-room design airflows from Item 5.5 on HVAC Design Report, and contractor- o =]
measured airflow using ANSI / ACCA 5 QI-2015 protocol

4.2 Room-by-room airflows verified by contractor to be within the greater of + 20% or 25 CFM of design airflow [m] ]

Required for homes permitted ° starting 07/01/2016 Revised 09/15/2015 Page 10f 2
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Builder Responsibilities:

* Itis the exclusive responsibility of builders to ensure that each certified home is constructed to meet these requirements.

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

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

1. Water-Managed Site and Foundation

1.1 Patio slabs, porch slabs, walks, and driveways sloped 2 0.25 in. per ft. away from home to edge of surface or 10 ft., whichever is less. 2

1.2 Back-fill has been tamped and final grade sloped 2 0.5 in. per ft. away from home for = 10 ft. See Footnote for alternatives. 2

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

1.4 Capillary break at all crawlspace floors using = 6 mil polyethylene sheeting, lapped 6-12 in., & installed using one of the following: ***

1.4.1 Placed beneath a concrete slab; OR,

1.4.2 Lapped up each wall or pier and fastened with furring strips or equivalent; OR,

1.4.3 Secured in the ground at the perimeter using stakes.

1.5 Exterior surface of below-grade walls of basements & unvented crawlspaces finished as follows:

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

1.6 Class 1 vapor retarder not installed on interior side of air permeable insulation in exterior below-grade walls. *

1.7 Sump pump covers mechanically attached with full gasket seal or equivalent.

1.8 Drain tile installed at basement and crawlspace walls, with the top of the drain tile pipe below the bottom of the concrete slab or crawlspace
floor. Drain tile surrounded with 2 6 in. of % to % in. washed or clean gravel and with gravel layer fully wrapped with fabric cloth. Drain tile
level or sloped to discharge to outside grade (daylight) or to a sump pump. If drain tile is on interior side of footing, then channel provided
through footing to exterior side. ®

2. Water-Managed Wall Assembly

2.1 Flashing at bottom of exterior walls with weep holes included for masonry veneer and weep screed for stucco cladding systems, or
equivalent drainage system. ®

2.2 Fully sealed confinuous drainage plane behind exterior cladding that laps over flashing in ltem 2.1 and fully sealed at all penetrations.
Additional bond-break drainage plane layer provided behind all stucco and non-structural masonry cladding wall assemblies. ® 1

2.3 Window and door openings fully flashed. '

3. Water-Managed Roof Assembly

3.1 Step and kick-out flashing at all roof-wall intersections, extending 2 4" on wall surface above roof deck and integrated shingle-style with
drainage plane above; boot / collar flashing at all roof penetrations. 2

3.2 For homes that don't have a slab-on-grade foundation and do have expansive or collapsible soils, gutters & downspouts provided that
empty to lateral piping that discharges water on sloping final grade > 5 ft. from foundation, or to underground catchment system not
connected to the foundation drain system that discharges water 2 10 ft. from foundation. See Footnote for alternatives & exemptions. 3 13 14

3.3 Self-adhering polymer-modified bituminous membrane at all valleys & roof deck penetrations. * '

3.4 In 2009 IECC Climate Zones 5 & higher, self-adhering polymer-modified bituminous membrane over sheathing at eaves from the edge of
the roof line to > 2 ft. up roof deck from the interior plane of the exterior wall. 3 1

4. Water-Managed Building Materials

4.1 Wall-to-wall carpet not installed within 2.5 ft. of toilets, tubs, and showers.

4.2 Cement board or equivalent moisture-resistant backing material installed on all walls behind tub and shower enclosures composed of tile or
panel assemblies with caulked joints. Paper-faced backerboard shall not be used. '®

4.3 In Warm-Humid climates, Class 1 vapor retarders not installed on the interior side of air permeable insulation in above-grade walls, except
at shower and tub walls.

4.4 Building materials with visible signs of water damage or mold not installed or allowed to remain. '

4.5 Framing members & insulation products having high moisture content nof enclosed (e.g., with drywall).

4.6 For each condensate-producing HVAC component, corrosion-resistant drain pan (e.g., galvanized steel, plastic) included that drains to a
conspicuous point of disposal in case of blockage. Backflow prevention valve included if connected to a shared drainage system.

Footnotes:

1. These requirements are designed to improve moisture control in homes. However, these features alone cannot prevent all moisture
problems. For example, leaky pipes or overflowing baths can lead to moisture issues and negatively impact the performance of the home

2. Swales or drains designed to carry water from foundation are permitted to be provided as an alternative to the slope requirements for any
home, and shall be provided for a home where setbacks limit space to less than 10 ft. Also, tamping of back-fill is not required if either:
proper drainage can be achieved using non-settling compact soils, as determined by a certified hydrologist, soil scientist, or engineer; OR,
the builder has scheduled a site visit to provide in-fill and final grading after settling has occurred (e.g., after the first rainy season).

Required for homes permitted starting 07/01/2016 ** Revised 09/15/2015 Page 10f 2
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Home Address: City: State: Permit Date:

Thermal Enclosure System |CM"S' Builder | Rater |y, s
orrect| Verified' |Verified

1. High-Performance Fenestration & Insulation

1.1 Fenestration meets or exceeds levels specified in Item 2.1 of the Rater Design Review Checklist O [} O -

1.2 Insulation meets or exceeds levels specified in Item 3.1 of the Rater Design Review Checklist O ] | -

1.3 All insulation achieves RESNET-defined Grade | installation. See Footnote 4 for alternatives. 4 [m] [m] [} -

2. Fully-Aligned Air Barriers ° At each insulated location below, a complete air barrier is provided that is fully aligned as follows:

Ceilings: At interior or exterior horizontal surface of ceiling insulation in Climate Zones 1-3; at interior horizontal surface of ceiling insulation in
Climate Zones 4-8. Also, at exterior vertical surface of ceiling insulation in all climate zones (e.g., using a wind baffle that extends to the full
height of the insulation in every bay or a tabbed baffle in each bay with a soffit vent that prevents wind washing in adjacent bays).®

2.1 Dropped ceilings / soffits below unconditioned attics, and all other ceilings | (] ] [m] ‘ [m] ‘ O

Walls: At exterior vertical surface of wall insulation in all climate zones; also at interior vertical surface of wall insulation in Climate Zones 4-87

2.2 Walls behind showers, tubs, staircases, and fireplaces O [m] [ ] O

2.3 Attic knee walls and skylight shaft walls ¢ O [} | |

2.4 Walls adjoining porch roofs or garages O O O (|

2.5 Double-walls and all other exterior walls O O O -

Floors: At exterior vertical surface of floor insulation in all climate zones and, if over unconditioned space, also at interior horizontal surface

including supports to ensure alignment. See Footnotes 10 & 11 for alternatives. %11

2.6 Floors above garages, floors above unconditioned basements or crawispaces, and cantilevered floors O O O O

2.7 All other floors adjoining unconditioned space (e.g., rim / band joists at exterior wall or at porch roof) O O [ (]

3. Reduced Thermal Bridging

3.1 For_ insulated ceilings Wlth attic space aboye (ie., ngn-cathec?rahzed),_Grade | insulation extends to the O | O O
inside face of the exterior wall below and is = R-21 in CZ 1-5; 2 R-30 in CZ 6-8 12

3.2 For slabs onrgrade in CZ 4-8, 100% of slab edge insulateg :c‘: 2 R-5 at the depth specified by the 2009 O O O O
IECC and aligned with the thermal boundary of the walls '*

3.3 Insulation beneath attic platforms (e.g., HVAC platforms, walkways) 2 R-21 in CZ 1-5; 2 R-30 in CZ 6-8 [} ] [} O

3.4 Atabove-grade walls separating conditioned from unconditioned space, one of the following options used (rim / band joists exempted): 1°

3.4.3 Advanced framing, including all of the Items below: 2°

3.4.3a Corners insulated 2 R-6 to edge 2!, AND;

3.4.3b Headers above windows & doors insulated 2 R-3 for 2x4 framing or equivalent cavity width,
and 2 R-5 for all other assemblies (e.g., with 2x6 framing) 22, AND,

3.4.3c Framing limited at all windows & doors to one pair of king studs, plus one pair of jack studs
per window opening to support the header and sill, AND;

3.4.3d Interior / exterior wall intersections insulated to same R-value as rest of exterior wall, 2> AND;

3.4.3e Minimum stud spacing of 16 in. o.c. for 2x4 framing in all Climate Zones and,
in CZ 6-8, 24 in. o.c. for 2x6 framing 2

3.4.1 Continuous rigid insulation, insulated siding, or combination of the two is:
>R-3in CZ 1-4;2R-5in CZ5-8 '%1"-18 OR,;
3.4.2 Structural Insulated Panels OR; Insulated Concrete Forms OR; Double-wall framing OR; 161

oOoooo oo

ooojoo ao

ooooog |go
oOoojoo oo

4. Air Sealing (Unless otherwise noted below, “sealed” indicates the use of caulk, foam, or equivalent material)

4.1 Ducts, flues, shafts, plumbing, piping, wiring, exhaust fans, & other penetrations to unconditioned
space sealed, with blocking / flashing as needed

O

4.2 Recessed lighting fixtures adjacent to unconditioned space ICAT labeled and gasketed. Also, if in
insulated ceiling without attic above, exterior surface of fixture insulated to 2 R-10 in CZ 4-8.

4.3 Above-grade sill plates adjacent to conditioned space sealed to foundation or sub-floor. Gasket also
placed beneath above-grade sill plate if resting atop concrete / masonry & adjacent to cond. space 2526

4.4 Continuous top plate or blocking is at top of walls adjoining unconditioned space, and sealed

4.5 Drywall sealed to top plate at all unconditioned attic / wall interfaces using caulk, foam, drywall
adhesive (but not other construction adhesives), or equivalent material. Either apply sealant directly
between drywall and top plate or to the seam between the two from the attic above.

Oooo

4.6 Rough opening around windows & exterior doors sealed 27

4.7 Walls that separate attached garages from occupiable space sealed and, also, an air barrier installed
and sealed at floor cavities aligned with these walls

4.8 In multifamily buildings, the gap between the common wall (e.g. the drywall shaft wall) and the
structural framing between units sealed at all exterior boundaries

4.9 Doors adjacent to unconditioned space (e.g., attics, garages, basements) or ambient conditions made
substantially air-tight with weatherstripping or equivalent gasket

Oojojojo o|gojojo

4.10 Attic access panels, drop-down stairs, & whole-house fans equipped with durable > R-10 cover that is
gasketed (i.e., not caulked). Fan covers either installed on house side or mechanically operated. 2®

Oo|ooo opoojo

Oojooon opoooo

Effective for homes permitted 2° starting 07/01/2016 Revised 09/15/2015
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Water Management System Builder Requirements’
ENERGY STAR Certified Homes, Version 3 / 3.1 (Rev. 08)

Builder Responsibilities:

« Itis the exclusive responsibility of builders to ensure that each certified home is constructed to meet these requirements.

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

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

1. Water-Managed Site and Foundation

1.1 Patio slabs, porch slabs, walks, and driveways sloped = 0.25 in. per ft. away from home to edge of surface or 10 ft., whichever is less. 2

1.2 Back-fill has been tamped and final grade sloped = 0.5 in. per ft. away from home for = 10 ft. See Footnote for alternatives. 2

1.3 Capillary break beneath all slabs (e.g., slab on grade, basement slab) except crawlspace slabs using either: = 6 mil polyethylene sheeting,
lapped 6-12 in., or 2 1 in. extruded polystyrene insulation with taped joints. > *5

1.4 Capillary break at all crawispace floors using = 6 mil polyethylene sheeting, lapped 6-12 in., & installed using one of the following: * * ©

1.4.1 Placed beneath a concrete slab; OR,

1.4.2 Lapped up each wall or pier and fastened with furring strips or equivalent; OR,

1.4.3 Secured in the ground at the perimeter using stakes.

1.5 Exterior surface of below-grade walls of basements & unvented crawlspaces finished as follows:

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

1.6 Class 1 vapor retarder not installed on interior side of air permeable insulation in exterior below-grade walls. 7

1.7 Sump pump covers mechanically attached with full gasket seal or equivalent.

1.8 Drain tile installed at basement and crawlspace walls, with the top of the drain tile pipe below the bottom of the concrete slab or crawispace
floor. Drain tile surrounded with > 6 in. of % to % in. washed or clean gravel and with gravel layer fully wrapped with fabric cloth. Drain tile
level or sloped to discharge to outside grade (daylight) or to a sump pump. If drain tile is on interior side of footing, then channel provided
through footing to exterior side. ®

2. Water-Managed Wall Assembly

2.1 Flashing at bottom of exterior walls with weep holes included for masonry veneer and weep screed for stucco cladding systems, or
equivalent drainage system. °

2.2 Fully sealed continuous drainage plane behind exterior cladding that laps over flashing in Item 2.1 and fully sealed at all penetrations.
Additional bond-break drainage plane layer provided behind all stucco and non-structural masonry cladding wall assemblies. % '°

2.3 Window and door openings fully flashed. '

3. Water-Managed Roof Assembly

3.1 Step and kick-out flashing at all roof-wall intersections, extending = 4" on wall surface above roof deck and integrated shingle-style with
drainage plane above; boot / collar flashing at all roof penetrations. 2

3.2 For homes that don't have a slab-on-grade foundation and do have expansive or collapsible soils, gutters & downspouts provided that
emply to lateral piping that discharges water on sloping final grade = 5 ft. from foundation, or to underground catchment system not
connected to the foundation drain system that discharges water 2 10 ft. from foundation. See Footnote for alternatives & exemptions. 1 14

3.3 Self-adhering polymer-modified bituminous membrane at all valleys & roof deck penetrations. 3 5

3.4 In 2009 IECC Climate Zones 5 & higher, self-adhering polymer-modified bituminous membrane over sheathing at eaves from the edge of
the roof line to > 2 ft. up roct deck from the interior plane of the exterior wall. * >

4. Water-Managed Building Materials

4.1 Wall-to-wall carpet not installed within 2.5 ft. of toilets, tubs, and showers.

4.2 Cement board or equivalent moisture-resistant backing material installed on all walls behind tub and shower enclosures composed of tile or
panel assemblies with caulked joints. Paper-faced backerboard shall not be used. '

4.3 In Warm-Humid climates, Class 1 vapor retarders not installed on the interior side of air permeable insulation in above-grade walls, except
at shower and tub walls. 7

4.4 Building materials with visible signs of water damage or mold not installed or allowed to remain. "7

4.5 Framing members & insulation products having high moisture content not enclosed (e.g., with drywall). &

4.6 For each condensate-producing HVAC component, corrosion-resistant drain pan (e.g., galvanized steel, plastic) included that drains to a
conspicuous point of disposal in case of blockage. Backflow prevention valve included if connected to a shared drainage system

Footnotes:

1. These requirements are designed to improve moisture control in homes. However, these features alone cannot prevent all moisture
problems. For example, leaky pipes or overflowing baths can lead to moisture issues and negatively impact the performance of the home.

2. Swales or drains designed to carry water from foundation are permitted to be provided as an alternative to the slope requirements for any
home, and shall be provided for a home where setbacks limit space to less than 10 ft. Also, tamping of back-fil is not required if either:
proper drainage can be achieved using non-settling compact soils, as determined by a certified hydrologist, soil scientist, or engineer; OR,
the builder has scheduled a site visit to provide in-fill and final grading after settling has occurred (e.g., after the first rainy season).
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:)

HVAC Designer Responsibilities:

e Complete one HVAC Design Report for each system design for a house plan, created for either the specific plan configuration (i.e., elevation,
option, orientation, & county) of the home to be certified or for a plan that is intended to be built with potentially different configurations (i.e.,
different elevations, options, and/or orientations). Visit www.energystar.gov/newhomeshvacdesign and see Footnote 2 for more information. 2

* Obtain efficiency features (e.g., window performance, insulation levels, and infiltration rate) from the builder or Home Energy Rater.

e Provide the completed HVAC Design Report to the builder or credentialed HVAC contractor and to the Home Energy Rater.

1. Design Overview
1.1 Designer name: Designer company: Date:
1.2 Select which party you are providing these design services to: [C1Builder or [CICredentialed HVAC contractor
1.3 Name of company you are providing these design services to (if different than Iltem 1.1):
1.4 Area that system serves:  [[JWhole-house [CJUpper-level [JLower-level []Other
1.5 Is cooling system for a temporary occupant load? 2 [Yes [No
1.6 House plan: Check box to indicate whether the system design is site-specific or part of a group: ?
[CISite-specific design. Option(s) & elevation(s) modeled:
[CIGroup design. Group #: out of total groups for this house plan. Configuration modeled:
Designer
2. Whole-House Mechanical Ventilation Design 4 5 Verified
Airflow:
2.1 Ventilation airflow design rate & run-time meet the requirements of ASHRAE 62.2-2010 or 2013 © O
2.2 Ventilation airflow rate required by 62.2 for a continuous system CFM -
2.3 Design for this system: Vent. airflow rate: CFM Run-time percycle: _ minutes Cycletime: __ minutes -
System Type & Controls:
2.4 Specified system type: CISupply [CJExhaust [IBalanced -
2.5 Specified control location: (e.g., Master bath, utility room) -
2.6 Specified controls allow the system to operate automatically, without occupant intervention [
2.7 Specified controls include a readily-accessible ventilation override and a label has also been specified if its function is not I
obvious (e.g., a label is required for a standalone wall switch, but not for a switch that's on the ventilation equipment)
2.8 No outdoor air intakes designed to connect to the return side of the HVAC system, unless specified controls operate |
intermittently and automatically based on a timer and restrict intake when not in use (e.g., motorized damper) 7
Sound:| 2.9 The fan of the specified system is rated < 3 sones if intermittent and < 1 sone if continuous, or exempted & (I
Efficiency:
2.10 If system utilizes the HVAC fan, then the specified fan type in Iltem 4.7 is ECM / ICM, or the specified controls will reduce O
the standalone ventilation run-time by accounting for hours when the HVAC system is heating or cooling
2.11 If bathroom fans are specified as part of the system, then they are ENERGY STAR certified ® (|
Air Inlet Location: (Complete this section if system has a specified air inlet location; otherwise check “N/A”) 1° CIN/A
2.12 Inlet pulls ventilation air directly from outdoors and not from attic, crawlspace, garage, or adjacent dwelling unit (I
2.13 Inlet is = 2 ft. above grade or roof deck; = 10 ft. of stretched-string distance from known contamination sources (e.g., |
stack, vent, exhaust, vehicles) not exiting the roof, and = 3 ft. from known sources exiting the roof
3. Room-by-Room Heating & Cooling Loads
3.1 Room-by-room loads calculated using:[_JUnabridged ACCA Manual J v8 []2013 ASHRAE Fundamentals [_]Other per AHJ ! -
3.2 Indoor design temperatures used in loads are 70°F for heating and 75°F for cooling (I
3.3 Outdoor design temperatures used in loads: (See Footnote 12 and energystar.gov/hvacdesigntemps) 2 -
County & State selected: Cooling season: °F Heating season: __ °F
3.4 Number of occupants used in loads: 3
3.5 Conditioned floor area used in loads: Sq. Ft. -
3.6 Window area used in loads: Sq. Ft. -
3.7 Predominant window SHGC used in loads: " -
3.8 Infiltration rate used in loads: ® Summer: Winter: -
3.9 Mechanical ventilation rate used in loads: CFM -
Loads At Design Conditions (kBtuh) N NE E SE S SW W NwW -
3.10 Sensible heat gain (By orientation 6) -
. |3.11 Latent heat gain (Not by orientation) -
Cooling - - -
3.12 Total heat gain (By orientation '6) I I -
3.13 Maximum — minimum total heat gain (Item 3.12) across orientations = ewr kBtuh Variation is < 6 kBtuh '8 17 (I
Heating |3.14 Total heat loss (Not by orientation) I -
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4. Heatmg & Cooling Equipment Selection

4.1 Equipment selected per ACCA Manual S (see Footnote 19 & 20) '°-20 [ O

Air Conditioner / Heat Pump (Complete if air conditioner or heat pump will be installed; otherwise check “N/A”) CIN/A

4.2 Equipment type: [ICooling-only air conditioner ~ or []Cooling & heating heat pump

4.3 Condenser manufacturer & model: -

4.4 Evaporator / fan coil manufacturer & model: -

4.5 AHRI reference #: %' =

4.6 AHRI listed efficiency: / EER/SEER Air-source heat pump: HSPF  Ground-source heat pump: -

4.7 Evaporator fan type: [JPsC [CJECM/ICM [JOther: -

4.8 Compressor type: [ISingle-speed  [JTwo-speed [Jvariable-speed -

4.9 Latent capacity at design conditions, from OEM expanded performance data: kBtuh -

4.10 Sensible capacity at design conditions, from OEM expanded performance data: kBtuh -

4.11 Total capacity at design conditions, from OEM expanded performance data: kBtuh -

4.12 Air-source heat pump capacity: At 17°F: kBtuh At 47°F: kBtuh CINA -

4.13 Cooling sizing % = Total capacity (Item 4.11) divided by maximum total heat gain (Item 3.12): % -

4.14 Complete this Item if Condition B Climate will be used to select sizing limit in Item 4.15. Otherwise, check “N/A”: 2 CNA
4.14.1 Load sensible heat ratio = Max. sensible heat gain (Item 3.10) / Max. total heat gain (Item 3.12) = % -
4.14.2 HDD / CDD ratio (Visit energystar.gov/hvacdesigntemps to determine this value for the design location) =

4.15 Check box of applicable cooling sizing limit from chart below: %20 N

Equipment Type (Per ltem 4.2) & Compressor Type (Per Item 4.8)

Climate Condition (Per Item 4.14) Single-Speed Two-Speed Variable-Speed
For Cooling-Only Equipment or
For Cooling Mode of Heat Pump in
Condition A Climate

O Recommended: 90 — 115% O Recommended: 90 — 120% O Recommended: 90 — 130%
Allowed: 90 — 130% Allowed: 90 — 140% Allowed: 90 — 160%

For Cooling Mode of Heat Pump in
Condition B Climate

4.16 Cooling sizing % (4.13) is within cooling sizing limit (4.15) [ (]

[ 90% - 100%, plus 15 kBtuh {[C] 90% - 100%, plus 15 kBtuh { [] 90% - 100%, plus 15 kBtuh

Furnace (Complete if furnace will be installed; otherwise check “N/A”) CINA

4.17 Furnace manufacturer & model:

4.18 Listed efficiency: AFUE -

4.19 Total capacity: kBtuh -

4.20 Heating sizing % = Total capacity (Item 4.19) divided by total heat loss (Item 3.14): % -

4.21 Check box of applicable heating sizing limit from chart below: -

When Used for Heating Only When Paired With Cooling

] 100 - 140% [] Recommended: 100 — 140%  Allowed: 100 — 200%

4.22 Heating sizing % (4.20) is within heating sizing limit (4.21) I (|

5. Duct Design (Complete if heating or cooling equipment will be installed with ducts; otherwise check “N/A”) CIN/A

5.1 Duct system designed for the equipment selected in Section 4, per ACCA Manual D (]

5.2 Design HVAC fan airflow: 2 Cooling mode CFM  Heating mode CFM -

5.3 Design HVAC fan speed setting (e.g., low, medium, high): 2 Cooling mode Heating mode -

5.4 Design total external static pressure (corresponding to the mode with the higher airflow in Item 5.2): % IwC -

5.5 Room-by-room design airflows documented below (which must sum to the mode with the higher airflow in Item 5.2) 26.27 -

Room Name Design Airflow (CFM) |Room Name Design Airflow (CFM)

1 13

14

15

16

18

19

2
3
4
5 17
6
&
8

20

9 21

10 22

11 23
12 Total for all rooms
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HVAC Commissioning Contractor Responsibilities:

e The commissioning contractor must be credentialed by an HVAC oversight organization to complete this checklist. One
checklist must be completed and signed by the commissioning contractor for each HVAC system that is commissioned.

e The completed checklist for each commissioned system, along with the corresponding HVAC Design Report, shall be retained
by the contractor for quality assurance purposes. Furthermore, the contractor shall provide the completed checklist to the
builder, the Home Energy Rater responsible for certifying the home, and the HVAC oversight organization upon request.

e Visit www.energystar.gov/newhomeshvac for information about the credential requirement and this checklist.

1. Commissioning Overview

1.1 Contractor name Contractor company Date

1.2 Organization that your company is credentialed with: O ACCA O Advanced Energy O NYSERDA

1.3 Builder client name:

1.4 Home address: City: State: Zip code:

1.5 HVAC Design Report corresponding to this system has been collected from designer or builder. O Contractor-verified

1.6 Area that system serves, per Item 1.4 of HVAC Design Report: O Whole-house O Upper-level O Lower-level O Other

1.7 House plan, per Item 1.6 of HVAC Design Report: O Site-specific design O Group design #:

2. Refrigerant Charge - Run system for 15 minutes before testing. If outdoor ambient temperature at the condenser is < 55°F or, Contractor

if known, below the manufacturer-recommended minimum operating temperature for the cooling cyf:le, then thg system shall include Verified N/A

a TXV, the outdoor temperature shall be recorded in Item 2.1, and the contractor shall check “N/A” in this Section. ®

2.1 Outdoor ambient temperature at condenser: °F DB - -

2.2 Return-side air temperature inside duct near evaporator, during cooling mode: °F WB - O

2.3 Liquid line pressure: psig - O

2.4 Liquid line temperature: °F DB - O

2.5 Suction line pressure: psig - O

2.6 Suction line temperature: °F DB - O

For System with Thermal Expansion Valve (TXV):

2.7 Condenser saturation temperature: . °F DB (Using ltem 2.3) - O

2.8 Subcooling value: - °F DB (Item 2.7 - ltem 2.4) - O

2.9 OEM subcooling goal: _ °F DB - O

2.10 Subcooling deviation: - °F DB (ltem 2.8 — Item 2.9) - O

For System with Fixed Orifice:

2.11 Evaporator saturation temperature: - °F DB (Using ltem 2.5) - O

2.12 Superheat value: - °F DB (ltem 2.6 — ltem 2.11) - |

2.13 OEM superheat goal: - °F DB (Using superheat tables and ltems 2.1 & 2.2) - O

2.14 Superheat deviation: - °F DB (ltem 2.12 — Item 2.13) - O

2.15 Item 2.10 is = 3°F or Iltem 2.14 is + 5°F O O

2.16 An OEM test procedure (e.g., as def_ined for a ground-source heat _pump).has been used in place of the sub-cooling or O O
super-heat process and documentation has been attached that defines this procedure

3. Indoor HVAC Fan Airflow

3.1 The mode with the higher design HVAC fan airflow used, per Item 5.2 of HVAC Design Report: [0 Heating [ Cooling O -

3.2 Static pressure test holes have been created, and test hole locations are well-marked and accessible. O -
Test hole location for return external static pressure: [0 Plenum O Cabinet O Transition O Other: - -
Test hole location for supply external static pressure: O Plenum O Cabinet O Transition O Other: - -

3.3 Measured return external static pressure (Enter value only, without negative sign): IWC - -

3.4 Measured supply external static pressure (Enter value only, without positive sign): IWC - -

3.5 Measured total external static pressure = Value-only from Item 3.3 + Value-only from Item 3.4 = IwC - -

3.6 Measured (ltem 3.5) - Design (Item 5.4 on HVAC Design Report) total external static pressure = IwC - -

3.7 Measured HVAC fan airflow, using ltem 3.5 and fan speed setting: CFM - -

3.8 Measured HVAC fan airflow (Item 3.7) is £ 15% of design HVAC fan airflow (Iltem 5.2 on HVAC Design Report) O -

4. Air Balancing of Supply Registers & Return Grilles (Recommended, but not Required) 4

4.1 Balancing report attaqhed with room-by-room design airflows from Item 5.5 on HVAC Design Report, and contractor- O O
measured airflow using ANSI / ACCA 5 QI-2015 protocol

4.2 Room-by-room airflows verified by contractor to be within the greater of + 20% or 25 CFM of design airflow O O

Required for homes permitted ® starting 07/01/2016 Revised 09/15/2015 Page 1 of 2
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HVAC System * (HVAC Design Report Item # indicated in parenthesis) Must | Rater [N/A®
= = = Correct| Verified ?
5. Heating & Cooling Equipment
5.1 HVAC manufacturer & model number on installed equipment matches either of the following (check box): 3" O O -
O HVAC Design Report (4.3, 4.4, & 4.17) O Written approval received from designer
5.2 External static pressure measured by Rater at contractor-provided test locations and documented below: [mm] O[O
Retum-Side External Static Pressure: IWC Supply-Side External Static Pressure: we
5.3 Permitted, but not required: HVAC Commissioning Checklist collected, with no items left blank ) O [0
6. Duct Quality Installation - Applies to Heating, Cooling, Ventilation, Exhaust, & Pressure Balancing Ducts, Unless Noted in Footnote
6.1 Ductwork installed without kinks, sharp bends, compressions, or excessive coiled flexible ductwork * O O[O
6.2 Bedrooms pressure-balanced using any combination of transfer grills, jump ducts, dedicated retum ducts, and /
or undercut doors to achieve a Rater-measured pressure differential < 3 Pa with respect to the main body of the O (] -
house when all bedroom doors are closed and all air handlers are operating. See Footnote 34 for alternative.*
6.3 All supply and return ducts in unconditioned space, including connections to trunk ducts, are insulated to >R-6 % | [J O[O
6.4 Rater-measured total duct leakage meets one of the following two options. See Footnote 37 for alternative: % ¥7-3
6.4.1 Rough-in: The greater of < 4 CFM25 per 100 sq. ft. of CFA or < 40 CFM, with air handler & all ducts, building
cavities used as ducts, & duct boots installed. In addition, all duct boots sealed to finished surface, Rater- O o | O
verified at final.
6.4.2 Final: The greater of < 8 CFM25 per 100 sq. ft. of CFA or < 80 CFM, with the air handler & all ducts, building [=] O o
cavities used as ducts, duct boots, & register grilles atop the finished surface (e.g., drywall, floor) installed 0
6.5 Rater-measured duct leakage to outdoors the greater of < 4 CFM25 per 100 sq. ft. of GFA or < 40 CFM25% % 41 O O[O
7. Whole-House Mechanical Ventilation System
7.1 Rater-measured ventilation rate is within either + 15 CFM or £15% of design value (2.3) 2 O O -
7.2 A readily-accessible ventilation override control installed and also labeled ifits function is not obvious (e.g., a label | [ O R
is required for a standalone wall switch, but not for a switch that's on the ventilation equipment)
7.3 No outdoor air intakes connected to return side of the HVAC system, unless controls are installed to operate O O R
intermittently & automatically based on a timer and to restrict intake when not in use (e.g., motorized damper)
7.4 System fan rated < 3 sones if intermittent and < 1 sone if continuous, or exempted ** ] ] -
7.5 If system utilizes the HVAC fan, then the specified fan type is ECM / ICM (4.7), or the controls will reduce the O O | o
standalone ventilation run-time by accounting for hours when the HVAC system is heating or cooling
7.6 Bathroom fans are ENERGY STAR certified if used as part of the whole-house system * [} [m] ]
7.7 Air inlet location (Complete if ventilation air inlet location was specified (2.12, 2.13); otherwise check “N/A"): -4 = - [m]
7.7.1 Inlet pulls ventilation air directly from outdoors and not from attic, crawispace, garage, or adjacent dwelling unit | L] O -
7.7:2Inletis = 2 ft. above grade or roof deck; = 10 . of stretched-string distance from known contamination sources | [ O
(e.g., stack, vent, exhaust, vehicles) not exiting the roof, and 2 3 ft. distance from sources exiting the roof
7.7.3 Inlet is provided with rodent / insect screen with < 0.5 inch mesh ] [m] -

8. Local Mechanical Exhaust - In each kitchen and bathroom, a system is installed that exhausts directly to the outdoors and meets one of
the following Rater-measured airflow and manufacturer-rated sound level standards: 247

Location Continuous Rate Intermittent Rate
o >5ACH, =100 CFM and, if not integrated with range,
8.1 Kitchen based on kitchen volume %% also > 5 ACH based on kitchen volume .5 | [ O E
Sound Recommended: < 1 sone Recommended: < 3 sones
Airflow 220 CFM 250 CFM
8.2 Bathroom, [-50 g Required: < 1 sone Recommended: = 3 sones o o|-
9. Filtration
9.1 At least one MERV 6 or higher filter installed in each ducted mechanical system in a location that facilitates access O O O
and regular service by the owner ®
9.2 Filter access panel includes gasket or comparable sealing mechanism and fits snugly against the exposed edge of | [ O O
filter when closed to prevent bypass 5
return air and mechanically supplied outdoor air passes through filter prior to conditioning
9.3 All return air and mechanicall lied outdoor ai through filter prior to conditioni ) oo Tg
10. Combustion Appliances
10.1 Furnaces, boilers, and water heaters located within the home's pressure boundary are mechanically drafted or [} O O
direct-vented. See Footnote 56 for alternatives. 5 %% %
10.2 Fireplaces located within the home's pressure boundary are mechanically drafted or direct-vented. See Footnote | [ O O
57 for alternatives 54 5557
10.3If unvented combustion appliances other than cooking ranges or ovens are located inside the home's pressure
boundary, the Rater has followed Section 805 of RESNET’s Standards, encompassing ANSI/ACCA 12 QH-2014, ] O O

Appendix A, Section A3 (Carbon Monoxide Test), and verified the equipment meets the limits defined within 5-5°

Rater Name: Rater Pre-Drywall Inspection Date: Rater Initials:
Rater Name Rater Final Inspection Date: Rater Initials
Builder Employee Builder Inspection Date: Builder Initials:
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