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To: Kelly Cha
Subject: Green Building Program Update
Date: Monday, March 18, 2019 4:44:12 PM
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Hi Kelly,
I had a chance to review the Green Building Program update.  Many thanks for all your great work on
this!!!
I realize it is very last minute, but I have the following comments below in RED.
In general I think it would be beneficial to the city and residents of Sunnyvale to incentivize the
electrification path by the modifications noted below. 
For the projects our firm is working on in Sunnyvale those changes would make it more likely to get
all the benefits of electrification.
If I can support your efforts in any way please don’t hesitate to ask.
Very best regards,
Scott Shell
EHDD Architects
415-671-9194

1. Minimum Standards for Single-Family or Duplex Dwelling:
Current Proposed
- GreenPoint Rated Checklist with 80
points minimum and rater
verification. - CALGreen Mandatory
Measures.

- GreenPoint Rated Checklist
with 90points minimum and rater
verification. - CALGreen Mandatory
Measures. OR 80 GreenPoints AND
all electric

Strengthen all electric requirement. 

2. Incentives for Single-Family or Duplex Dwellings:
Current Proposed
- Incentive: increase lot coverage
by 5%.     - Requirement: 110
points minimum with verification.

- Incentive: Increase lot coverage by
5% or qualify for staff level design
review with a FAR up to 50% or
4,000 sq. ft. (whichever is less). 
- Requirement: 120 110 points
with Build It Green Certification; OR
AND All-electric appliances for the
entire home (no gas line connection).

 Strengthen electrification requirement

Minimum Standards for Multi-Family Residential Development:
Current Proposed
- GreenPoint Rated Checklist with - GreenPoint Rated Checklist
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80 points minimum and verification. -
CALGreen Mandatory Measures.

with 90points minimum and Build It
Green Certification. - Highly
encouraged to include any
combination of the following
items: § All-electric appliances in
every unit (no gas line connection for
the project); § Cool roof or green
roof; § Install EV chargers;
or § Greywater, recycled water,
and/or rainwater catchment system. -
CALGreen Mandatory Measures. 
OR CalGreen Mandatory measures
AND all electric

   
               Delete Cool-roof as an option, as this is almost standard these days.  
 
     Incentives for Multi-Family Residential Development:

Current Proposed
- Incentive: Increase building
height by 5 feet, lot coverage by
5%, or receive a 5% density
bonus.   - Requirement: 110 points
minimum with verification.

- Incentive: Increase building height
by 5 feet, lot coverage by 5%, or
receive a 5% density bonus (no
change).  - Requirement: 120 points
with Build It Green Certification, AND
All-electric appliances for the entire
home (no gas line connection), AND
Provide one (or more) of the following
items: § A cool roof or green roof,
or § EV chargers, or § Greywater,
recycled water, and/or rainwater
catchment system(s).

   
               Delete cool roof as an option as this is already very common
 
  Minimum Standards for New Construction/Initial Tenant Improvements for

projects larger than 30,000 square feet:
Current Proposed
- LEED Gold Level with verification
by a LEED AP. - CALGreen
Mandatory Measures.

- LEED Gold Level with USGBC
Certification, including Design Phase
Credits reviewed and approved by
USGBC. - CALGreen Mandatory
Measures. OR all electric (no LEED
requirement)

               CALGreen already covers many of the LEED Points, electrification is more important.
 
Require EV chargers at all projects, or at a minimum require pre-wiring for a charger (Title 24 now
requires pre-wiring for electric water heaters even if installing gas since first cost to pre-wire is so
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cheap). 
Chart below shows percentage of new car sales in 2017—around 15% in Sunnyvale. 

 
Here are others who are supporting electrification
San Jose Mayor supports getting off gas:
https://calmatters.org/articles/commentary/green-buildings/
 
University of California bans Gas for heating & hot water on all ten campuses:
https://www.greentechmedia.com/articles/read/california-universities-are-transitioning-to-all-
electric-buildings#gs.QUr5W_E
 
so does UK
https://utilityweek.co.uk/gas-connections-new-homes-banned-2025/
 
Netherlands is already doing is
http://energypost.eu/a-revolution-the-netherlands-kisses-gas-goodbye-but-will-it-help-the-climate/  
 
Hearing on the topic in San Mateo on Tuesday
https://www.eventbrite.com/e/2019-reach-code-charrette-for-the-general-public-hosted-in-san-
mateo-tickets-57237634305
 
And in San Jose on Wednesday:
https://www.eventbrite.com/e/2019-reach-code-charrette-for-the-general-public-hosted-in-san-
jose-tickets-57238176928
https://peninsulareachcodes.org/
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Scott Shell FAIA, LEED® AP BD+C, CPHC®
Principal

Pier 1 The Embarcadero, Bay 2
San Francisco, CA 94111
+1 415-214-7277

 

 

    

                                                                       

From: Aimee Bailey  
Sent: Monday, March 18, 2019 10:48 AM
To: Delforge , Pierre  Sean Armstrong  Ted
Tiffany  Panama Bartholomy  Scott Shell

Subject: FW: Green Building Program Update
 
Hi all,
 
Way back in October, I had reached out to you on Sunnyvale’s Green Building Program update.
Thanks so much again for your support and responses back then, both to me and directly to
Sunnyvale city staff.
 
FYI, they’ve scheduled public hearings for the update. Please see their e-mail below. I wanted to
share in case you aren’t on their list and in case you wanted to provide additional feedback.  
 
Also for context, Sunnyvale is an SVCE member agency participating in our reach code effort.
 
Best, Aimee
 
 

From: Kelly Cha <KCha@sunnyvale.ca.gov> 
Sent: Monday, March 18, 2019 8:54 AM
Cc: Amber Blizinski <ABlizinski@sunnyvale.ca.gov>; Andrew Miner <AMiner@sunnyvale.ca.gov>
Subject: Green Building Program Update
 
Good morning,
 
Thank you so much for your input and feedback on the City’s Green Building Program Update
process. Staff has finalized the recommendations and scheduled public hearings. Here is the
scheduled public hearings for the Green Building Program Update:
 

Sustainability Commission – Monday 3/17 at 7:00 PM, West Conference Room
Planning Commission – Monday 3/25 at 7:00 PM, City Council Chamber
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City Council – Tuesday, May 7 at 7:00 PM, City Council Chamber
 
You can review the staff report for tonight’s Sustainable Commission hearing here. If you have any
questions or have additional comments, please contact me without hesitation.
 
Thank you so much for your continued interest in the Green Building Program Update.
 

 
Follow us on:

   

KELLY CHA
Associate Planner
Community Development Department
 
Phone:  408-730-7408
One-Stop Permit Center: 408-730-7444
 
Sunnyvale.ca.gov

 
 

SVCE is committed to protecting customer privacy. Learn more about our privacy policy at:
https://www.svcleanenergy.org/customer-confidentiality
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From: Kristel Wickham
To: Kelly Cha; Amber Blizinski
Cc: Andrew Miner
Subject: Re: Green Building Program Update
Date: Tuesday, March 19, 2019 1:06:10 PM
Attachments: Screen Shot 2019-03-19 at 10.39.45 AM.png

image001.png

Kelly, Amber,
Thank you for presenting at last night’s Sustainability Commission and addressing all our
questions. 
I really appreciate the effort that has gone into the Green Building Code update and the
engagement of stakeholders.
I would like to provide my last bit of input - I didn’t get to every item last night and some
points are very minor.
These of course are my own and are not intended to represent the Sustainability Commission.

Appreciations  Thank you for:

Incentivizing and encouraging electrification
Lowering the project size at which incentives apply for Commercial  (from 100,000 to
30,000 sq ft)
Showing comparisons with other cities and the evolution over time of Sunnyvale’s
Green Building Code
Including LEED Platinum for the additional 10% FAR incentive on Moffett Park
Commercial
The bump from LEED Silver to Gold for Mandatory non-residential between 5000 &
30000 sq ft

Requests

Please ensure that the future reviews of the Green Building Code occur at the three year
intervals in alignment with state code releases.  I understand the staffing issues that
occurred over the last cycle, but please develop plans to mitigate that risk.  There was
missed opportunity in the delay of this update to begin setting the stage for
electrification and other GHG reducing measures.
Regarding Public Facilities, maybe include something to the effect of ‘The city is
committed to building electrification and will specify all-electric construction of public
facilities except where exceptional circumstances of life cycle cost or application
preclude it.’    In the CAP Draft Playbook, Move 2-D calls for electrifying the new civic
center.  This can also be an education opportunity because signage or information about
the building and its energy use can be displayed inside.  An example of an ‘exceptional
circumstance’ could be the wastewater treatment plant which we will probably still want
to have utilize the landfill gas for some of the power instead of fully electrifying it.
As mentioned at the Sustainability Commission meeting, include language for Single
Family Residential about ‘highly encouraging’ similar items to the multifamily
residential (especially with respect to electric systems for space and water heating).
Could a general statement be added for non-residential that electric systems and
installation of EV chargers are 'highly encouraged' for all sized projects? This may also
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help set the stage for later revisions where these might become mandatory.
In coordination with the draft Climate Action Playbook strategy 2 for Decarbonizing
Buildings consider ways to promote fuel switching in everyday conversations at the the
One Stop Permit Office (staff training, displays of induction cooktops and heat pumps,
etc.).  By increasing awareness of the benefits now, it will be easier to require the
transition later.

Editorial comments

On the first page of the draft Resolution there is reference to ‘fighting climate change’. 
Suggestion to perhaps use ‘mitigating climate change’ to shift the language away from a
tone of war and violence to one of positive action.
In Exhibit A Green Building Program, the first two paragraphs are almost the same. 
Suggest editing to remove the duplication.
For Multifamily Residential mandatory measures it is highly encouraged to "Install EV
Chargers”. Maybe clarify in the Note 2 that this is in addition to the mandatory
requirement of 'Prewiring for Level 2 electric vehicle chargers”.
Cool Roof definition on the Definitions page seems a bit ambiguous.  The ‘roofing
product’ is just a special paint correct?  Are there requirements for how heat reflective it
needs to be to qualify?  Does any white paint work or must it be ‘cool roof’ designated?
To the previous point, consider adding links or references for people to go to get more
information about some of the acronyms and concepts (like for ILFI, USGBC, LEED,
Cool Roofs, Zero Energy, Zero Carbon…)
Typo:  Change ‘amd’ to ‘and’

Questions

For Non-residential > 30,000 sq ft incentives one of the options is the “Zero Energy” certification from ILFI.
Since all-electric (no gas line connection) is also required to get the incentive  then couldn't the requirement
be to get the "Zero Carbon" certification from ILFI?  Just wondering why ‘Zero Energy” was chosen instead
of ‘Zero Carbon’.    I guess they could still go for Direct Access Electricity instead of SVCE in the operation
of the building and that would not get them to ‘zero carbon’.  Or perhaps the 'Zero Energy’ designation is to
prepare for and align to the 2030 state requirement for commercial construction which currently references
Net Zero Energy?

Thanks for your consideration,

Kristel Wickham
Vice Chair, Sustainability Commission
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From: Sean Armstrong
To: Kelly Cha; Amy Dryden
Cc: Scott Shell
Subject: Fwd: Green Building Program Update
Date: Monday, March 18, 2019 10:07:05 PM
Attachments: image.png
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Dear Ms. Cha,

I am writing to endorse the approach proposed by Scott Shell of EHDD, that of reducing
GreenPoint Rated scoring prerequisites if residential developers go all-electric. Further, within
GPR for Homes there is Option J5, for a whopping 25 points within Energy, similar to if the
developer builds 10% above T24 Code, but available IF:

1. They build all-electric
2. They are 3% above Code
3. They install a PV array of any size (already required in 2020 code...)
4. They use a Heat Pump water heater with an Energy Factor of 3.2+ (see below)

It seems like going all-electric is good advice for developers cost-effectively complying with
GreenPoint Rated, and even triggers other free points within GPR, such as 3 points for non-
combustion space heating (H1, on p.103). I do not know about Commercial, I have cced Amy
Dryden in hopes of clarification).

Best regards,
Sean

Partner and Project Manager
Redwood Energy

707.826.1450
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Building Performance and Testing

The percentage performance above code is shown in the Title 24 CF-1R form for low-rise residential
buildings and PERF-1 form for residential buildings over three stories tall and for nonresidential buildings.
The final simulation report must be used to show evidence that the project exceeds the CEC. The report
must include the actual building components and HVAC systems included in the final building.

Option Two: All Electric Compliance. The approach for compliance, for both single family and
multifamily is as follows:

o 3% compliance margin

o Prescriptive requirements: water heating that includes either the installation of a HPWH with an
energy factor of 3.2 or greater or a solar thermal system with a minimum 30% solar fraction

o Allelectric homes must have a photovoltaic system

o Photovoltaics may be used to meet compliance

Option Three: Annual Energy Use Compliance. This pathway is a compliance pathway that aligns with Net
Zero Energy. This option requires a project to demonstrate a percentage over a whole building use based on
the GPR Energy and Water Calculator. The end uses in this tool include heating, cooling, domestic hot
water, appliances, lighting, and plug loads. The compliance margin over the whole building usage is 20%.
This compliance margin applies to single family and multifamily low rise and high rise.

Option Four: EDR. This option has not been fully developed at this time. GreenPoint Rated will work to
develop a compliance pathway using Energy Design Rating (EDR) provided through the compliance
software. The EDR is the sum of the annual TDV energy consumption for energy use components
included in the compliance software. Note: The following information applies to multifamily projects
only.
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INTRODUCTION 


The GreenPoint Rated New Home version 7 (GPR NH v7) Rating Manual is a reference manual that 


identifies measures and technical criteria for both the New Home Single Family (NHSF) and New Home 


Multifamily (NHMF) version 7 rating systems. This manual should be used by the project design and 


construction teams to identify sustainable and best management practices for the measures that will be 


pursued from conception through construction. To obtain a copy of the GreenPoint Rated New Home 


version 7 Manual, contact Build it Green in one of the following ways: 


Mail: 300 Frank H. Ogawa Plaza, Suite 620 , Oakland, CA 94612 


Phone: 510-590-3360 


Email: greenpointrated@BuildItGreen.org 


In addition, the manual, as well as the NHSF and NHMF version 7 checklists, can also be obtained through 


the Build It Green website at www.BuildItGreen.org. Raters should review the GreenPoint Rated Program 


Policies and Procedures (PPP) Handbook for further information regarding the program requirements. 


MANUAL UPDATES 


Green building is a subject that continues to experience incredible growth and evolution. Therefore, the 


rating program may undergo changes or updates, and revisions, additions, or amendments to this manual 


may occur. Changes will be specifically noted in the text of this manual, and each manual will maintain a 


version number. The GPR PPP Handbook outlines the update process.  


Build It Green welcomes feedback and corrections in order to improve future editions of this document. 


Submit comments and feedback to GreenPointRated@BuildItGreen.org.  


RATINGS SYSTEM OVERVIEW 


The GreenPoint Rated NHSF and NHMF certification systems are standards for a residential green building 


rating system and were originally modeled after Build It Green’s New Construction Green Building 


Guidelines. A major objective of the NHSF and NHMF systems is to educate homeowners about the 


benefits of green construction. The NHSF and NHMF systems recognize performance in five categories 


(Community, Energy Efficiency, Indoor Air Quality (IAQ) and Health, Resource Conservation, and Water 


Conservation) to evaluate the sustainable benefits of the dwelling. Points are earned by complying with the 


specific standards for any of the given measures in the system. Projects are scored on overall performance 


and performance in each category. The points translate to a one of the following certifications, in order 


from good to best: 


 Certified: 50 to 79 points 


 Silver: 80 to 109 points 


 Gold: 110 to 139 points 


 Platinum: 140 points or more 


RATING SYSTEM REQUIREMENTS 


Every NHSF and NHMF project must meet a set of minimum requirements to achieve a GreenPoint Rated 


label. The following table lists the measures that must be completed for any NHSF and NHMF 


certification. Note that this information is also called out on the Checklist and Data Collection Form. 



mailto:greenpointrated@BuildItGreen.org

http://www.builditgreen.org/

mailto:GreenPointRated@BuildItGreen.org
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# Measure Title Single Family  Multifamily  


CALGreen CALGreen Mandatory Measures X X 


E5.2 Roofing Warranty for Shingle Roofing  X 


H6.1  Meet ASHRAE 62.2-2010 Ventilation Residential Standards X X 


J5.1 Home Outperforms Title 24 Part 6 X X 


O1 GreenPoint Rated Checklist in Blueprints X X 


O7 Green Appraisal Addendum X X 


All rated projects must achieve a minimum number of points distributed among the environmental 


categories. The following table outlines those point minimums. 


Environmental Category Minimum Points Needed 


Community 2 


Energy 25 


IAQ/Health 6 


Resources 6 


Water 6 


Additional Points 5 


Total Minimum Points for Certificate 50 


VERIFICATION PROCEDURES 


The NHSF and NHMF systems rely on reviews of project plans and specifications, field observations, 


performance testing, and paper documentation to evaluate a project. The four verification options are Plan 


Review, Rough Verification, Final Verification, and Documentation. Any combination of these four 


methods is required for compliance with each measure and shall be determined based on the requirements 


set forth in this manual. If a measure cannot be verified then the Rater will not be able to award credit for 


that measure. The verification methods are described in the following sections. 


Plan Review 


Many green building measures in the NHSF and NHMF programs can be proven by reviewing project 


plans. In this case, the term “plans” refers to building plans (blueprints), specifications, and other contract 


documents. All drawings should be from the 100% Construction Documents (CDs) phase. Earlier sets of 


plans or specifications, such as Design Documents or 50% CDs, provide direction to the Rater, but are not 


eligible as proof of verification because plans in these phases tend to change. Plan Review verification 


methods are often completed in conjunction with additional verifications, such as additional documentation 


and/or field verification. 


Rough and Final Verification 


To prove compliance with numerous measures, two distinct site visits take place. Rough verification 


typically occurs at the pre-drywall phase. This visit can occur any time on-site before a majority of the 


building interior walls have been closed with drywall or other wall coverings. This stage is also the time to 


check measures covering community design, protection of soil and plants, foundation, framing, insulation, 


plumbing, and HVAC. A final verification is required to check those measures that were not visible from 


the first site visit. Examples of this include renewable energy, finishes, flooring, and other work that is 


installed just prior to occupancy. 
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All site visits involve taking numerous photographs of each element being verified. This will prove 


verification, act as backup should the measure be checked during a Quality Assurance review, and provide 


a reference for the Rater when completing the rating. These photos should also be used as an education tool 


to inform the builder of good practices and practices that can be improved.  


Documentation 


Information needed to verify compliance that cannot be found on project plans or through observation in 


the field is collected as paperwork. Documentation can take numerous forms, including the following: 


 Product literature information sheets (cut-sheets) 


 Material Safety Data Sheets (MSDS) 


 Invoices and calculation spreadsheets 


 Copies of Owner’s Manuals 


 Written procedural plans 


 Signed Accountability Forms 


 Performance testing reports 


A Rater can gather hard copies, scan, download, or take photos of the documentation. More specifically, 


the intent of an Accountability Form is to reduce the paperwork burden and facilitate verification in 


situations when some of the measure’s issues are beyond the technical knowledge of the Rater. An 


Accountability Form allows someone responsible for the particular measure to “sign-off” that the measure 


has been followed or implemented. The individual signing the Accountability Form must be the person in 


charge of making project decisions related to the measure in question, such as the owner, project architect, 


engineer, landscape architect, renewable energy installer, developer, contractor, or other design 


professional. While an Accountability Form may streamline the verification process, the person signing the 


form must be prepared to show proof of compliance if the measure is audited. In addition, the Rater must 


also feel confident that the measure is truly being implemented. 


Due to regular Quality Control audits, Raters must retain backup documentation or other means adequate to 


defend a position on any specific measure for at least five years. For further information on this process, 


see the latest PPP Handbook found at http://www.greenpointratedtracking.org/Login.aspx.  


ENERGY CONSUMPTION EVALUATION 


All participating homes in the NHSF end NHMF rating systems must meet the stated energy requirements 


for exceeding the 2016 energy code as stated in measure J5.1, “Home Outperforms Title 24 Part 6”. Energy 


performance modeling requirements are identified in the specific measure as well as software. The dwelling 


is modeled in California Energy Code (CEC) approved software designed to calculate CEC requirements 


for new homes.  


SCOPE OF RATER WORK 


The Rater reviews the conditions of the entire dwelling for the rating. If, under any circumstance, the Rater 


determines that the level of assessment is outside of his or her expertise, the Rater should require an 


evaluation or inspection by the appropriate party (such as a structural engineer, licensed electrician, pest 


inspector, building inspector, etc.) to verify that a given measure’s intent and criteria are met. In this case, 


the Client will have to pay for an additional evaluation in order to meet the requirements of the program. 


The Rater is not required to provide, perform, or offer the following: 


 Analyses or assessments of the adequacy of any systems or components 



http://www.greenpointratedtracking.org/Login.aspx
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 Any act contrary to the law 


 Any trade or service of any other professional, other than what is typically associated with a 


dwelling rating 


 An evaluation of compliance with regulatory requirements 


 An evaluation of the causes of a deficiency or failure 


 Any recommendations for any methods, materials, or costs of corrections 


The Rater must abide by the code of conduct and maintain a third party relationship to the project. The 


Rater’s verification is not intended to identify environmental conditions such as the presence of mold, 


fungi, asbestos, radon, lead, molds, polychlorinated biphenyl (PCBs), or other toxic, reactive, combustible, 


or corrosive contaminants, materials, or substances. 


The Rater is not required to verify measures that are not readily visually or physically accessible. The 


verifications associated with the NHSF and NHMF systems are not technically exhaustive and are not 


intended to identify concealed conditions, future conditions, latent defects, or consequential damages. 


ROLE OF THE RATER 


A primary role of the GreenPoint Rater is to educate clients about the rating system, the program 


requirements, and the process for verifying measures. The Rater may also need to coordinate with other 


parties, including the homeowner, builder, remodeling contractor, sub-contractors, home performance 


contractors, building inspectors, plumbers, electricians, structural engineers, and home inspectors. 


To be effective, the Rater must have a strong understanding of, and experience in, the following: 


 HERS testing or home performance testing and evaluation, including exterior envelope, duct 


testing, insulation type, insulation density, air flow, energy efficiency ratio (EER) values, etc. 


 Experience in various construction practices 


 Building science knowledge 


 Green building practices and products 


RATING PROCESS 


With the exception of the submittal process, the steps in the following sections are to act as a guideline for 


the Rater, and not as a rigid process to be adhered to. 


Communicate with Client 


The role of the Rater includes educating the Client about the NHSF and/or NHMF rating systems, and the 


potential measures that are appropriate for the project or dwelling. The Rater should be prepared to outline 


the rating system and the green building benefits of the program. 


Prior to an initial meeting, the Rater should provide the client with the following information: 


 Participation requirements for and benefits of the GreenPoint rating systems 


 GreenPoint Rated FAQ sheets and Introduction to GreenPoint Rated sheets (available at 


http://www.builditgreen.org) 


 GreenPoint Rated brochures (available on the website or via hard copy) or marketing collateral 


 The appropriate GreenPoint Rated Checklist (available on the website) 



http://www.builditgreen.org/
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If appropriate, the Rater should ask the client to fill out a checklist to the best of his or her knowledge. This 


information will allow the client to become more familiar with the program prior to a site visit or initial 


meeting, and to save on additional investment of the Rater’s time. 


Project Qualification 


After the Client has confirmed his or her interest in participating, the Rater will set up a meeting to 


complete a review of the project and project plans and to discuss the scope of work required for compliance 


with the appropriate GreenPoint Rated system. 


Based on this meeting, the Rater should determine whether or not the project will be eligible for the 


program and what measures are feasible.  


If the Rater meets the client at the project site, the Rater should use the opportunity to streamline the 


process by using examples and showing best practices to the client. 


If the homeowner or builder is interested in marketing his or her product prior to completion, this step is a 


good time for the Rater to discuss the possibility of doing a Logo Use Agreement (LUA), including the 


requirements associated with getting a LUA. For more details on the LUA process, see the PPP Handbook. 


The Rater should direct the Client to the Build It Green website (http://www.builditgreen.org) for valuable 


green building materials and marketing collateral. 


Sign the Project 


After the scope of work has been established, the Rater can issue a contract with the Client. This may also 


occur prior to the initial meeting. The Rater will need to make sure the client is aware that the Build It 


Green fees are separate from the Rater’s fees. 


Define Roles and Responsibilities 


The Rater should outline the roles and responsibilities for conducting verifications and gathering data and 


documentation. To do this, the Rater should first fill out the Data Collection Form’s Planning Scoresheet 


based on the scope of work. This identifies the measures that the project will attempt to achieve and 


establishes the parties responsible for gathering information for verification. The Client will need to 


provide and assist in gathering documentation, invoices, and receipts for verification. The Rater should use 


the time to ensure the dwelling is still meeting all of the required measures and thresholds for the targeted 


certification level. 


Obtain Energy Report 


The Rater will need to obtain the energy report (CF-1R or PERF-1) for the project. The project must meet 


the requirements described in measure J5.1, “Home Outperforms Title 24 Part 6”. 


Complete Debris Recovery Plan 


The Rater must have the builder complete the Debris Recovery Plan: Pre-Construction/Pre-Demolition. The 


Rater will submit this document with the application to Build It Green in the next section. This form 


identifies what debris will be generated and where it will be taken. This form does not require an estimation 


of the volume of materials. 


Submit Initial Application to Build It Green 


The Rater will upload the following documents to the online tracking system at 


http://www.GreenPointRatedTracking.org: 



http://www.builditgreen.org/

http://www.greenpointratedtracking.org/
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 The NHSF or NHMF Data Collection Form, with the Application and Planning Scoresheet tabs 


completed, including climate calculator data. 


 Energy Compliance document (CF-1R or PERF-1) 


 The completed Pre-Construction Debris Recovery Plan 


The invoice will be generated when the application materials are submitted. The Rater will have the 


opportunity to pay online or generate an invoice and send in a check by mail.  


Build It Green Reviews Initial Application 


Build It Green will review the application after all documents and payments have been received. The Rater 


will receive an email with comments on the application submitted. Allow two weeks for completion of the 


review. 


Complete Final Verification Process 


The Rater will document and verify all of the required and voluntary measures by using the appropriate 


verification column (Plan Review, Rough Inspection, Final Inspection, or Documentation) to pass or fail 


each measure. The Rater will review the Data Collection Form and Checklist results with the client and 


appropriate parties throughout the course of the project. The review should fill out information in the notes 


cells and identify missing documentation, measures that are unable to be verified, failed measures, and 


completed measures. This keeps the client and the building professional informed during the process and 


manages their expectations. 


The Rater should schedule site visits as necessary to coordinate with the work being completed. The Rater 


should coordinate with the HERS Rater and any other professional completing testing for the project. 


The Rater should submit all Innovation credits and documentation that requires Build It Green approval as 


early as possible during this step; failure to so do could result in certification delay. (For more information 


on Innovation credits, see the Policy and Procedures manual.) 


Organize and Submit the Final Application to Build It Green 


The Rater shall submit the completed Data Collection Form to Build It Green, along with any additional 


documentation, for approval. Prior to submitting a final Data Collection Form for a rating, the Rater should 


do the following: 


 Organize the data in a binder or electronically include documentation and photos 


 Review all documentation, ensure all verifications are complete, and ensure the Rater has 


documentation for all measures 


 Complete the Data Collection Form including climate calculator data  


 Confirm that the project has met all requirements 


The more organized a Rater is with the documentation for a project, the more likely it is that he or she will 


successfully pass the Quality Control review that all Raters must undergo every two years. 


Build It Green Issues the Certificate of Evaluation 


Build It Green will review the final submission, follow up with any questions, and issue a Certificate of 


Evaluation to the client, along with a letter of achievement. The Rater will receive electronic copies of the 


certificate and letter for his or her records. 


After the certificate has been received, the project can be advertised as a GreenPoint Rated Project. 







Introduction 


GPR New Home Rating Manual 
Version 7.0 January 2017 7 
© Build It Green 


 


Close the Project 


At the end of the process, the Rater should make sure that every opportunity to market the value of the 


GreenPoint Rated label and everything it offers has been met. Therefore, the Rater might give the client 


some or all of the following by the end of the process: 


 GreenPointRated.com link 


 Certified Green Building Professional Directory link 


 Green Building Fact Sheets 


 GreenPoint Rated brochures and marketing collateral  


 Climate Calculator data  


RATING SYSTEM RESOURCES 


Build It Green has developed a list of tools and resources that may be needed during the rating of a 


dwelling. These tools and resources are described in the following sections. 


GreenPoint Rated Tracking System 


General information about the program and links to various tools and resources for each rating system is 


available on the GreenPoint Rated Tracking system Resource Room. The following is a list of the tools 


available: 


 The NHSF and NHMF Data Collection Forms 


 The Pre and Post Construction Debris Recovery Plans 


 Accountability Forms 


 Green Appraisal Addendum 


 The GreenPoint Rated New Home Manual 


 Rater Council Presentations 


 Innovation Measure list 


Build It Green Website 


The website at  http://www.builditgreen.org provides general information about green building materials 


and professionals. This information includes the following: 


 Information on the various rating systems and processes (including FAQs and brochures) 


 The Certified Green Building Professional Directory 


 Green Building Fact Sheets 


 GreenPoint Rated brochures 


New Home Training Handbook 


The New Home Training Handbook that was distributed in the GPR Core and New Home classes includes 


the following: 


 PowerPoint slides for policies and verifications 


 Tools and Resources section has printed examples of tools available digitally 



http://www.builditgreen.org/
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Field Resources 


Raters will be investigating the entire dwelling, including the crawlspace and attic (not on the roof), so the 


Rater should be comfortable with working in these challenging areas. The Rater will often need some or all 


of the following during field visits: 


 Laptop or tablet computer 


 Cell phone 


 Digital camera 


 Measuring tape 


 Flashlight 


 Screwdriver 


 Coveralls 


 Home Performance tools 


 Blower door 


 Duct blaster 


 Flow hood 


 Digital anemometer 


 CO sniffer 


 Business insurance, licenses, and contracts 


GREENPOINT RATED DISCLAIMER AND STATEMENT OF LIMITATIONS 


This Rating Manual does not constitute an endorsement, approval, or recommendation of any kind by any 


persons or organizations affiliated with developing this Manual. Build It Green further disclaims any and 


all liability for any personal injury, property damage, or any other damages that are caused by or that may 


result from reliance on the practices set forth in this Rating Manual. 


The green building guidelines, measures, and compliance protocols contained in this Rating Manual (and 


any other Build It Green document) (collectively, the “Protocols”) are a set of voluntary best practices in 


the field of green building. These Protocols have been reviewed by a wide array of third party expert 


industry and government stakeholders for technical accuracy and as recommended best practices. Build It 


Green assumes no legal liability for the effects of proper or improper implementation of the Protocols on 


any building. The Protocols are not step-by-step technical guides, but rather a menu of “best practices” 


organized by major building systems. It is the sole responsibility of each individual owner and/or contractor 


to become familiar with local and state building code and zoning requirements (“Codes”), and with the 


technical background requirements for each Protocol, before undertaking a green home project. In no event 


will Build It Green or any third party GreenPoint Rated system Rater be liable for any failure of an 


individual owner and/or contractor to comply with all Codes, other applicable local, state, or federal laws, 


and/or technical requirements for each Protocol. The GreenPoint Rated system does not list or endorse 


specific green products or services, but rather identifies “greener” options to consider when selecting 


materials and services for the home. Design and construction teams follow the Protocols on a voluntary 


basis and assume sole liability for the results of their specific designs and construction. 


The verifications conducted by the Rater are solely observational in nature, and are solely conducted to 


ascertain compliance with the Build It Green GreenPoint Rated system. The information gathered in the 


process of conducting a rating and verifying GreenPoint Rated measures is obtained by means of non-


intrusive site observations, interviews with the main client contact and other team members introduced to 


the Rater by the main client contact, as well as review of client-provided documents (collectively, the 


“Rater Observation and Review”). The Rater Observation and Review is specifically limited to those items 


or components that are readily accessible and visible to the unaided eye. In connection with the Rater 


Observation and Review, no quality control analysis or investigation, either destructive or non-destructive, 


is performed, and no engineering or other calculations are performed to determine the capacities of the 
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existing or proposed building systems. The observation of concealed or inaccessible areas of the Subject 


Property is beyond the contracted Scope of Services of any Rater Observation and Review and/or of the 


GreenPoint Rated program. Verifications of GreenPoint Rated measures are intended to develop a 


representative understanding of the property as of the dates of the Rater Observation and Review. Neither 


any Code inspections or recommendations, nor any general building inspection are made in connection 


with the Rater Observation and Review. 


The Rater’s conclusions are solely based upon the Rater Observation and Review, and neither Build It 


Green nor any individual GreenPoint Rated Rater shall have any liability or obligation resulting from an 


owner or contractor’s failure to provide full disclosures or information in connection with the Rater 


Observation and Review. The GreenPoint Rated verification process is not intended to be exhaustive or all-


inclusive. Detrimental building and other conditions may exist that were not identified as a result of the 


GreenPoint Rated verification process, and no guarantee or warranty of the condition of any property or its 


systems, components, and/or the products used in connection therewith, or other conclusions is provided or 


intended. 


The GreenPoint Rated verification process is not to be construed as an implied or express warranty or 


guarantee of future building conditions, performance, or any building systems and/or products used in 


connection with the GreenPoint Rated system, nor does it provide an estimate of present or future building 


value. Neither Build It Green nor any third party GreenPoint Rated Rater shall have any obligation or 


liabilities in connection with an owner and/or contractor’s voluntary use of the Protocols. 


Except as expressly identified in any agreement governing the work of a Rater or the GreenPoint Rated 


process, “Out of Scope Considerations” and “Out of Scope Issues” identified in the ASTM “Standard 


Guide for Property Condition Assessments: Baseline Property Condition Assessment Process” (ASTM E 


2018-01) including, without limitation, those listed below, have been excluded for the scope of any 


GreenPoint Rating verification process: 


 Removing or relocating materials, furniture, storage containers, personal effects, debris material, 


or finishes that obstruct access or visibility 


 Conducting exploratory probing or testing of materials 


 Dismantling or operating of equipment or appliances 


 Preparing engineering calculations to determine any system’s, component’s, or equipment’s 


adequacy or compliance with any specific or commonly accepted design requirements or building 


codes, or preparing designs or specifications to remedy any physical deficiencies 


 Taking measurements or quantities to establish or confirm any information provided by the owner 


or user 


 Reporting on the presence or absence of pests or insects unless evidence of such presence is 


readily apparent during the Rater’s walk-through survey or such information is provided to the 


Rater 


 Reporting on the presence or absence of mold unless evidence of such presence is readily apparent 


during the Rater’s walk-through survey or such information is provided to the Rater 


 Reporting on the condition of subterranean or concealed conditions as well as items or systems 


that are not permanently installed or are tenant owned and maintained 


 Entering or accessing any area of the Property deemed by the Rater to pose a threat to the safety of 


any individual or to the integrity of any building system or material 


 Providing an opinion on the operation of any system or component that is shut down, as the Rater 


will not operate any system or piece of equipment 


 Evaluating any acoustical or insulating characteristics within the Property 


 Providing an opinion on matters regarding security of the Property and protection of its occupants 


or users from unauthorized access 


 Operating or witnessing the operation of lighting or any other system controlled by a timer; 


operated by the Property’s owner, builder, or maintenance staff; or operated by service companies 


 Providing an environmental assessment or opinion on the presence of any environmental issues 


such as asbestos, lead-based paint, radon, hazardous wastes, toxic materials, indoor air quality, the 
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location and presence of designated wetlands, etc., unless specifically defined within the Rater’s 


scope 
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A. SITE 


A1. CONSTRUCTION FOOTPRINT 


INTENT 


To preserve any existing vegetation. To reduce the effort and resources needed to rebuild soils and 


landscape. To reduce water runoff. 


DESCRIPTION 


Soil is a valuable, living resource that should be protected. Soil, mature trees, and other plants can be 


preserved and incorporated into new landscapes and communities through careful planning and 


construction practices. Preserving topsoil and vegetation can reduce stormwater during and after 


construction. 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Preserve existing soil and vegetation and exceed local ordinance 


requirements for protecting existing site conditions. Note that this measure is very difficult to accomplish 


on small lots. 


To complete this measure, complete one of the following options: 


Option 1: Incorporate at least three of the following items: 


 Prior to construction, implement a site preservation plan with no-disturbance and protection zones 


delineated on the plan. If local ordinances require a site preservation plan or similar plan, then the 


tree/plant protection area(s) must extend two feet beyond the drip line or the ordinance 


requirement. 


 Protect trees and plants from construction activities through the use of best practices. At a 


minimum, include activities for watering, fertilizing, pruning limbs and roots, and tree plan 


protection. 


 Provide a construction staging area with laydown, recycling, disposal, and vehicle parking areas 


delineated. Areas must not be located where softscape, non-disturbance, or protection areas will 


remain or be created. 


 Incorporate contract language within General Contractor and Subcontractor agreements, to 


reduce/minimize site disturbance. Language must include contractual penalties for the destruction 


of trees and disturbance of protected site areas. Provide an excerpt of the contract language 


section, and conduct at least one hour of training to the construction team and subcontractors to 


educate, promote, and implement site protection practices. Provide a copy of the training agenda 


and the sign-in sheet. 


 Create a mulch bed or equivalent space located around the landscape to reduce soil compaction 


from construction activity. The mulch bed must be a minimum of six inches thick. Provide 


construction documentation with the measure noted and highlighted.  


Option 2: Create a project design that leaves at least 40% of the total site area undeveloped and 


undisturbed. 
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VERIFICATION 


Field Verification: The Rater conducts field verification and takes representative photos of site 


preservation/ protection practices and areas, including areas not developed or disturbed before and during 


construction. 


Documentation:  


 An Accountability Form signed by the landscape architect, contractor, or responsible party. 


 Plans and/or specifications noting measures to be installed or construction activities to be followed 


for specific practices selected. 


 Area calculations and reference of details of local ordinance. 


 Construction documentation with plan and activities noted and highlighted. 


 A construction staging plan with laydown, recycling, disposal, and vehicle parking areas 


delineated. 


 A site plan with the total area, undeveloped area, and undisturbed area delineated. As part of the 


field verification. 


CODE ISSUES 


The 2016 California Green Building Standards Code (CALGreen) Chapter 4, Section 4.106.2, “Stormwater 


drainage and retention during construction,” requires all sites (including small sites of less than one acre) to 


manage stormwater drainage during construction. Topsoil protection will encourage compliance with these 


regulations. 


RESOURCES 


“ReScape California is an advocate and expert in the creation of renewable landscapes throughout our 


beautiful state.” 2016. ReScape California. Accessed December 12, 2016. (Formerly, Bay Friendly 


Landscaping and Gardening Coalition.) http://www.rescapeca.org/. 


The Bay Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“bewaterwise.com®.” Metropolitan Water District of Southern California. Accessed December 12, 2016. 


http://www.bewaterwise.com/.  


The California Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“Building Soil: Guidelines and Resources for Implementing Soil Quality and Depth BMP T5.13 in WDOE 


Stormwater management Manual for Western Washington.” 2012. Seattle Public Utilities. Accessed 


December 12, 2016. http://www.buildingsoil.org/tools/Soil_BMP_Manual.pdf. 


This publication describes best management practices for soil quality, stormwater retention, and 


water quality.  


“California Stormwater Quality Association: Dedicated to the Advancement of Stormwater Quality 


Management, Science, and Regulation.” 2016. CASQA (California Stormwater Quality Association). 


Accessed December 12, 2016. http://www.casqa.org/.  


The California Stormwater Quality Association (CASQA) has brochures, fact sheets, and other 


information on how to control stormwater during construction. 



http://www.rescapeca.org/

http://www.bewaterwise.com/

http://www.buildingsoil.org/tools/Soil_BMP_Manual.pdf

http://www.casqa.org/
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Fissette, Paul and Ryan, Dennis. “Preserving Trees During Construction.” 2002. University of 


Massachusetts, Amherst. Accessed December 12, 2016. http://bct.eco.umass.edu/publications/by-


title/preserving-trees-during-construction/.  


The University of Massachusetts Building Materials and Wood Technology department released 


an article containing detailed information about planning for tree preservation. 


“Restoring Soil Health to Urbanized Lands: The Crucial Link between Waste Prevention, Land Use, 


Construction, Stormwater Management, and Salmon Habitat Restoration.” 2001. State of Oregon 


Department of Environmental Quality. Accessed December 12, 2016. 


http://www.deq.state.or.us/lq/pubs/docs/sw/compost/RestoringSoilHealth.pdf. 


This publication from the state of Oregon describes best management practices for soil quality, 


stormwater retention, and water quality. 


“River-Friendly Landscaping.” RFLC (River-Friendly Landscaping Coalition). Accessed December 12, 


2016. http://www.ecolandscape.org/riverfriendly/. 


The River-Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


A2. JOB SITE CONSTRUCTION WASTE DIVERSION 


INTENT 


To promote recycling efforts, reduce pressure on landfills, and reduce the need to harvest new resources.  


DESCRIPTION 


Construction waste generally consists of green waste/soil, wood, drywall, metal, concrete, and cardboard. 


Each year, almost nine million tons of C&D debris is disposed of in California landfills; this represents 


22% of the statewide waste stream. In newer communities, C&D waste sent to landfills can be as much as 


50% of the waste stream. Best practices for waste diversion include the following: 


 Allocate space for recycling bins and containers on the job site, and train workers to use them 


 Establish and use a cut-pile to reduce waste from scrap pieces of wood, drywall, roofing, and 


siding 


 Separate green waste from other materials 


CRITERIA FOR QUALIFICATION 


Develop and implement a plan for waste diversion by identifying the types of debris that will be generated 


on site and the location for disposal or reuse of each material. Use the Pre-Construction Debris Recovery 


Plan template (which is available through the Rater Resources website) or an equivalent document. 


Note: In calculations for compliance, construction and demolition (C&D) waste includes green waste and 


demolition of existing structures. 


Up to five points are available for the following measures. 



http://bct.eco.umass.edu/publications/by-title/preserving-trees-during-construction/

http://bct.eco.umass.edu/publications/by-title/preserving-trees-during-construction/

http://www.deq.state.or.us/lq/pubs/docs/sw/compost/RestoringSoilHealth.pdf

http://www.ecolandscape.org/riverfriendly/
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A2.1. 75% C&D Waste Diversion (Including Alternative Daily Cover) 


Two Resources points are available. Comply with CALGreen Chapter 4, Section 4.408.1, “Construction 


waste management,” which requires diversion of 65% of the C&D debris. In addition, exceed that threshold 


by complying with the following: 


 Divert 75% of C&D waste from a landfill. 


 If a mixed-use facility is used, then the annual average diversion rate report must be dated within 


one year of the project or of project phase certification submittal.  


Note: Diversion rates must be based on weight. If a rate is based on volume, then a conversion calculation 


must be used to show calculated weight. 


A2.2. 65% C&D Waste Diversion (Excluding Alternative Daily Cover) 


Two Resources points are available. Complete one of the following:  


 Divert 65% of waste, excluding Alternative Daily Cover. 


 Single source separate at least three of the following materials: wood, concrete, asphalt, metal and 


cardboard. Additionally, divert 65% of the remaining waste. Single source separation means the 


material must be brought to a facility specific for that material. 


A2.3. Recycling Rates from Third-Party Verified Mixed-Use Waste Facility  


One Resources point is available. Divert C&D waste to a facility that reports diversion rates that are 


certified by the Recycling Certification Institute or an approved equivalent program. 


VERIFICATION 


Measure A2.1 and A2.2 


Field Verification: Not required. 


Documentation: Prior to construction, the builder, developer, or project team submits a debris recovery plan 


that includes anticipated debris streams, method of documentation, and the planned hauler or facility. The 


Rater submits this form to Build It Green with the initial project application. Acceptable forms of 


documentation include any one of the following: 


 A complete Pre-Construction Debris Recovery Plan worksheet 


 A C&D form required by the local enforcing agency or used by the contractor, dated within one 


year of the construction start date 


At the end of construction, the contractor provides the Rater with a Post-Construction Debris Recovery 


Statement or equivalent that includes achieved diversion rates. Supporting documentation must include a 


signed Accountability Form and any one of the following: 


 Hauler load tags and calculation summary 


 Project waste tabulation, supplied by the local waste authority 


 Diversion/waste facility receipts and calculation summary 


 Average recycling rates for the local facility  


Supporting documentation must be dated within the project time frame.  
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Note: When a mixed waste load is brought to a facility, the facility rate for mixed C&D must be used, not 


the overall recycle rate for all types of debris, which may be the commonly reported rate for the facility. 


Measure A2.3 


Field Verification: Not required. 


Documentation: The Rater collects the recycle rate documentation from a waste facility certified by the 


Recycling Certification Institute. Documentation must be dated within the timeframe of the project 


submission. 


CODE ISSUES 


CALGreen Chapter 4, Section 4.408.1, “Construction waste management,” and Section 4.408.4, “Waste 


stream reduction alternative,” describe the requirements for waste diversion. 


CALGreen Chapter 4, Section 4.408.2, “Construction waste management plan,” describes the components 


of the waste management plan. 


CALGreen Chapter 4, Section 4.408.3, “Waste Management Company,” describes the conditions of using 


an approved waste management company for compliance with CALGreen. 


CALGreen Chapter 4, Section 4.408.5, “Documentation,” describes the documentation requirements for 


CALGreen. 


RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


12, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. It also offers “A Guide to the California Green Building Standards Code 


(Low-Rise Residential),” which includes sample forms that may be used to assist in documenting 


compliance with the waste management plan. 


“CalRecycle.” 2016. CalRecycle (California Department of Resources Recycling and Recovery). Accessed 


December 12, 2016. http://www.calrecycle.ca.gov/. 


The California Department of Resources Recycling and Recovery (CalRecycle) provides 


information about C&D management and maintains a statewide database of C&D recyclers, 


searchable by material type and location.  


“Diversion Study Guide, Appendix I: Conversion Factor Sources.” 2010. CalRecycle (California 


Department of Resources Recycling and Recovery). Accessed December 12, 2016. 


http://www.calrecycle.ca.gov/LGCentral/Library/DSG/ApndxI.htm#Conversion.  


CalRecycle provides conversion tables for materials. Note that the volume of mixed C&D debris 


can be converted to tons at the rate of 350 pounds per cubic yard. 


“User Login.” Build It Green. Accessed December 12, 2016. 


http://www.greenpointratedtracking.org/Login.aspx 



http://www.hcd.ca.gov/CALGreen.html

http://www.calrecycle.ca.gov/

http://www.calrecycle.ca.gov/LGCentral/Library/DSG/ApndxI.htm#Conversion

http://www.greenpointratedtracking.org/Login.aspx
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The Resources page of the GreenPoint Rated Tracking System includes links to the Pre-


Construction Debris Recovery Plan and Post Construction Statement form. This page also 


provides a link to a sample template, which reviews various documentation methods. This content 


is only available to Raters with a valid username and password. 


“Waste Reduction Model (WARM).” June 2016. EPA (U.S. Environmental Protection Agency). Accessed 


December 12, 2016. https://www.epa.gov/warm. 


The U.S. Environmental Protection Agency publishes the Waste Reduction Model (WARM), an 


online tool to estimate the greenhouse gas emissions savings of recycling different types of C&D 


materials. 


“Recycling Certification Institute (RCI).” Accessed December 12, 2016.  


https://www.recyclingcertification.org/ 


The Recycling Certification Institute provides a list of facilities that have been third party 


evaluated as reporting accurate, transparent, and reliable recycling rates. Recycling rates with and 


without Alternative Daily Cover (ADC) and evaluation reports are also available. 


 


A3. RECYCLED CONTENT BASE MATERIAL 


INTENT 


To promote recycling efforts, reduce the pressure on landfills, and reduce the need to mine new resources. 


DESCRIPTION 


Virgin aggregate comes from sources such as riverbeds and quarries, where mining activities may disturb 


the environment. Recycled aggregate consists mainly of crushed concrete and crushed asphalt pavement. 


Recycled concrete and asphalt crushed to three-quarters of an inch meets the Caltrans specification for 


Class 2 Aggregate Base. 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Use foundational base material for walkways, driveways, and roadways 


with a minimum of 25% post-consumer recycled content by volume. Pre-consumer and post-industrial 


recycled content are counted at half the rate of post-consumer recycled content, so material with a 


minimum of 50% pre-consumer or post-industrial recycled content will also receive credit. 


VERIFICATION 


Field Verification: Not required 


Documentation:  


 A project site aggregate volume calculation summary of hardscape and roadway base totals.  


 Supplier invoice(s) of aggregate with recycle content and/or contract describing scope to recycle 


existing concrete/asphalt. 



https://www.epa.gov/warm

https://www.recyclingcertification.org/
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CODE ISSUES 


California and local codes dictate specifications. Many jurisdictions in northern California use the 


California Department of Transportation (Caltrans) specifications for Class 2 aggregate base. In southern 


California, the base specifications defined in the Standard Specifications for Public Works Construction are 


commonly used. 


RESOURCES 


“2015 Greenbook: Standard Specifications for Public Works Construction.” 2016. BNi Building News. 


Accessed December 12, 2016. http://www.bnibooks.com/shopexd.asp?id=8363.  


The Standard Specifications for Public Works Construction, popularly known as the Greenbook, is 


available for purchase through BNi Building News. 


“Construction and Demolition Recycling: Recycled Aggregate.” 2014. CalRecycle (California Department 


of Resources Recycling and Recovery). Accessed December 12, 2016. 


http://www.calrecycle.ca.gov/ConDemo/Aggregate/. 


CalRecycle provides extensive information on specifying aggregate for base, including 


recommendations for Northern California (Caltrans) and Southern California (Greenbook). 


A4. HEAT ISLAND EFFECT REDUCTION (NON-ROOF) 


INTENT 


To reduce the impact of residual heat build-up in developed areas (also known as the urban heat island 


effect). To reduce air conditioning loads, save energy, and reduce the production of ground-level smog. 


DESCRIPTION 


Cool site measures are most important in urban environments where buildings and large areas of asphalt 


retain heat and increase the temperature in the surrounding environment. Materials that may meet the cool 


site specifications include the following: 


 Concrete or paving (poured or tile) that is at least 50% pervious 


 Open-grid paving systems that are at least 50% pervious 


 Granite, crushed rock, or other pervious material used on walkways, driveways, and paths 


 Resin-modified emulsion pavement 


CRITERIA FOR QUALIFICATION 


One Energy point is available. Use at least one (or a combination) of the listed cool site practices on 50% 


of the total site impervious area such as driveways, walkways, and patios (does not include the home). 


Calculations may not overlap practices within the same area, and the building footprint must be excluded 


from the calculation. The practices are as follows: 


 Use light-colored materials with a solar reflectance equal to or greater than 0.3 or a Solar 


Reflectance Index (SRI) of 29% in a pervious arrangement. This includes the following materials 


o Concrete or paving (poured or tile) that is at least 50% pervious 


o Open-grid paving systems that are at least 50% pervious 



http://www.bnibooks.com/shopexd.asp?id=8363

http://www.calrecycle.ca.gov/ConDemo/Aggregate/
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o Granite, crushed rock, or other pervious material used on walkways, driveways, and 


paths 


o Resin-modified emulsion pavement 


 Use overhangs, shading elements, trees, and shrubs (or preserve existing trees and shrubs) to shade 


the impervious area (based on noon on June 21 at 15 years’ growth).  


 Covered parking, including underground and parking garages, counts towards the total impervious 


area. Use covered roof material with a solar reflectance equal to or greater than 0.3 or an SRI 


greater than 29%.  


Note: As a default, uncolored concrete is assumed to have a solar reflectance of 0.3 or an SRI of 29%.  


VERIFICATION 


Field Verification: The Rater conducts field verification and takes representative photos of cool site 


materials and/or shading structures affecting the site. 


Documentation: 


 Cool site area calculations with material type, Solar Reflectance or SRI value, and surface area(s). 


Note: surface areas cannot be double counted where they overlap in the plan view. 


 The site plan with material and/or shading areas delineated as defined in the Criteria for 


Qualification. This may require an additional shade study. 


 An Accountability Form signed by the architect, landscape architect, civil engineer, or party 


responsible for the cool site area calculations. 


CODE ISSUES 


Local jurisdictions may or may not offer credit on stormwater control requirements due to the use of some 


of these measures. 


RESOURCES 


“ACPA—American Concrete Pavement Association.” 2016. ACPA (American Concrete Pavement 


Association). Accessed December 12, 2016. http://www.pavement.com/.  


The American Concrete Pavement Association (ACPA) offers technical resources about concrete 


pavement practiced. 


“Design for High Performance Schools.” 2016. CHPS (Collaborative for High Performance Schools). 


Accessed December 12, 2016. http://www.chps.net/dev/Drupal/node/31.  


“Design for High Performance Schools” is the second volume of the Collaborative for High 


Performance Schools (CHPS) Best Practices manual. 


“Interlocking Concrete Pavement Institute | Pavers in Every Project!” 2016. ICPI (Interlocking Concrete 


Pavement Institute). Accessed December 12, 2016. http://www.icpi.org/. 


The Interlocking Concrete Pavement Institute (ICPI) has technical information on designing, 


specifying, and installing permeable pavers. 


“Welcome | Heat Island Group.” 2016. LBNL (Lawrence Berkeley National Laboratory). Accessed 


December 12, 2016. http://heatisland.lbl.gov/.  



http://www.pavement.com/

http://www.chps.net/dev/Drupal/node/31

http://www.icpi.org/

http://heatisland.lbl.gov/





A Site 


GPR New Home Rating Manual 
Version 7.0 January 2017 19 
© Build It Green 


 


The Lawrence Berkeley National Laboratory’s (LBNL) Heat Island Group has information about 


strategies to reduce the heat island effect. 


A5. CONSTRUCTION ENVIRONMENTAL QUALITY MANAGEMENT PLAN INCLUDING 


FLUSH-OUT 


INTENT 


To reduce indoor environmental quality risks for construction workers in the short term and building 


occupants in the long term. To minimize construction-related contamination. 


DESCRIPTION 


Protect indoor environmental quality during construction by implementing dust control strategies, 


protecting construction materials from water damage, flushing out the building before occupancy, and 


allowing materials to off-gas before proceeding with the final installation of interior finishes. Debris and 


dust from construction can lodge in HVAC units and the ductwork, potentially causing occupants to have 


allergic reactions and reducing the effectiveness of the blower fan and heating/cooling elements. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPLUS Certification” on page 143. 


Write and implement a Construction Environmental Quality Management Plan. At a minimum, the plan 


must note all of the following: 


 Protect construction materials from water damage during construction. 


 Cover/seal ventilation ducts during construction. 


 Clean ducts and boots if exposed. 


 Install or apply wet and odorous materials (such as, paints, sealants, and coatings) before installing 


absorbent materials, such as carpets and fabric covered finishes. 


 Open windows and doors for at least 80 hours prior to occupancy. Finishes or materials that off-


gas volatile organic compounds (VOCs) must be installed before this official flush-out period 


begins. Use 100% outside air during flush-out. The flush-out period does not need to occur 


overnight, compromise security (that is, only open windows at times when security will not be 


compromised), or be run continuously. Do not conduct the flush-out when site work or dust 


compromises the intent of the flush-out. As an alternative, if there is a ducted exhaust system(s), 


run exhaust system(s) for a total of 72 hours. System must include a filter. The air filter must be 


replaced prior to occupancy.  


 For rehabilitation projects, implement a dust control plan that prevents particulates from migrating 


into occupied areas. 


VERIFICATION 


Field Verification: The Rater conducts appropriate verifications of the plan practices throughout 


construction phases and takes representative photos and notes. 


Documentation:  
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 Construction Environmental Quality Management Plan with the required practices noted in the 


Criteria of Qualifications at a minimum. 


 An Accountability Form signed by the General Contractor or responsible party. 


 Rater’s observational notes 


Note: The nature of this process-based measure requires good communication between the builder and 


Rater to understand and implement the criteria. The Rater will have to make judgment calls in verifying 


that that the practices are being implemented throughout the construction process. It is expected that some 


of this process will be seen by the Rater 


CODE ISSUES 


CALGreen Chapter 4, Section 4.504.1, “Covering of duct openings and protection of mechanical 


equipment during construction,” states, “Where jurisdictions have a local ordinance that is more stringent 


than CALGreen, the project must comply with the local ordinance.” 


RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


12, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Cal/OSHA Consultation Service.” 2016. State of California Department of Industrial Relations. Accessed 


December 12, 2016. http://www.dir.ca.gov/dosh/consultation.html.  


The Cal/OSHA website has many resources for the construction industry, including a pocket guide 


on regulation. 


“LEED for New Construction v4 Reference Guide.” 2016. USGBC (U.S. Green Building Council). 


Accessed December 12, 2016. http://www.usgbc.org/resources/leed-new-construction-v22-reference-guide.  


The reference guide for the Leadership in Energy and Environmental Design (LEED) for New 


Construction Rating System is available for purchase from the U.S. Green Building Council 


(USGBC). 


“Occupational Safety and Health Administration.” 2016. United States Department of Labor. Accessed 


December 12, 2016. http://www.osha.gov/.  


The Occupational Safety and Health Administration (OSHA) can provide information about 


regulations on control of airborne contaminants and dust, and other issues to protect workers. 


“Sheet Metal and Air Conditioning Contractors’ National Association.” 2016. SMACNA (Sheet Metal and 


Air Conditioning Contractors’ National Association). Accessed December 12, 2016. 


http://www.smacna.org/.  


The Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA) publishes 


useful indoor air quality (IAQ) management guidelines, including IAQ Guidelines for Occupied 


Buildings Under Construction and Indoor Air Quality: A Systems Approach. 


“User Login.” Build It Green. Accessed December 12, 2016. 


http://www.greenpointratedtracking.org/Login.aspx. 



http://www.hcd.ca.gov/CALGreen.html

http://www.dir.ca.gov/dosh/consultation.html

http://www.usgbc.org/resources/leed-new-construction-v22-reference-guide

http://www.osha.gov/

http://www.smacna.org/

http://www.greenpointratedtracking.org/Login.aspx
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The Resources page of the GreenPoint Rated Tracking System includes links to the Pre-


Construction Debris Recovery Plan and Post Construction Statement form. This page also 


provides a link to a sample template, which reviews various documentation methods. This content 


is only available to Raters with a valid username and password. 


A6. STORMWATER CONTROL: PRESCRIPTIVE PATH 


INTENT 


To reduce the quantity of and improve the quality of stormwater leaving the project site. To filter and retain 


stormwater on site to recharge groundwater. 


DESCRIPTION 


Land development and construction activities can significantly alter natural drainage patterns and increase 


stormwater runoff. Excessive stormwater runoff can erode residential landscapes and local streams, stress 


local stormwater drainage systems, and increase flood risks. Keeping sediment and pollutants out of storm 


drains helps protect local creeks, reservoirs, ocean, and beach erosion. Increases in impervious surfaces are 


directly related to reductions in water quality in nearby waterways, and recharge water table and aquifers. 


Stormwater runoff can be reduced by implementing the following strategies for each home: 


 Use permeable paving materials. Paving materials such as gravel, pervious concrete or asphalt, 


spaced paving blocks, loose materials, or tire spurs allow stormwater to percolate and infiltrate 


into the ground, allowing for groundwater recharge and reduction in runoff and flooding. When 


choosing a permeable paver, consider Americans with Disabilities Act (ADA) access requirements 


and the anticipated vehicular load in hardscape areas. Areas with very high traffic or very heavy 


anticipated loads may not be suitable for pervious paving strategies. 


 Use bio-retention and filtration features. On-site bio-retention and filtration features capture 


runoff, reduce the volume of runoff discharged to the storm drain system at one time, and facilitate 


groundwater recharge through infiltration. 


 Filtration systems stop or reduce the flow of stormwater and allow pollutants to settle out, thereby 


reducing sedimentation and total pollutants in the water. They include vegetated swales, dry 


swales, or filter strips. 


 Bio-retention systems allow pollutants to settle out and release runoff at a slower rate. They 


include systems such as rain gardens, ponds, cisterns, and other water collection basins that 


capture stormwater. For large-scale developments, consider using a living pond rather than a 


concrete basin, because the pond’s natural chemical, physical, and biological processes can 


remove suspended solids, metals, and dissolved nutrients. 


 Conduct a soil percolation test before sizing bio-retention and filtration systems. Well-draining, 


sandy loam soil is ideal. Consider hiring a professional (such as a landscape architect, designer, or 


civil or geotechnical engineer) to help with design and sizing. 


 Choose non-leaching roof materials (such as clay tiles, metal, or concrete) instead of leaching 


materials (such as copper, asphalt or tar) to minimize the source pollutants entering stormwater. 


 Create landscape features to capture runoff. Grade the landscape to accept and retain runoff from 


hardscaped areas. 


 Use specific street design measures like curb cuts, bridged driveways, or perforated curbs to direct 


stormwater into a swale rather than the storm drain system. 


 Include “Drains to Bay” or “Drains to Creek” signage at storm drains to educate residents about 


the connection between the storm drain and the receiving body of water. 
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CRITERIA FOR QUALIFICATION 


Up to three points are available in the following measures; the measures in this section are capped at three 


points. The measures in this section are mutually exclusive with measure A7, “Stormwater Control: 


Performance Path” on page 24. 


A6.1. Permeable Paving Material  


One Water point is available. Install permeable material on 25% of the total site hardscape, including 


hardscape and roadway areas but not including areas located under a covered roof surface. Permeable 


materials include the following: 


 Pervious concrete or asphalt 


 An open-grid pavement system with at least 50% permeability 


 Permeable materials, such as gravel, decomposed granite, or sand 


Note: Areas shall have a base with effective percolation and retention capabilities. 


A6.2. Filtration and/or Bio-Retention Features 


One Water point is available. Construct bio-retention or bio-filtration features on site. This includes 


routing downspouts through landscape. Consider hiring a professional (such as a landscape architect, 


designer, or civil or geotechnical engineer) to help with design and sizing. If a professional is not available, 


use the guidelines presented in the City of Emeryville’s Stormwater Guidelines for Green, Dense 


Development, Alameda County Waste Management’s Bay Friendly Guidelines, or the following 


manufacturer’s sizing “rules of thumb”: 


 Bio-retention: Planting beds should be at least six inches deep, and each planting bed should be 


sized to at least 12% of the area that is flowing into the planting bed. 


 Bio-filtration: Vegetated swales should not include turf, and should accommodate a flow depth of 


up to three inches. The swale should have a slope of 1%-6% with a flat bottom that is at least 18 


inches across and/or incorporate rocks at high flow points, all to allow maximum contact between 


water and vegetation and to prevent scouring and erosion. A swale’s length can be flexible. 


Longer lengths should be at least a nine-minute hydraulic residence time, while shorter lengths can 


meet the minimal residence time of five minutes or provide effective treatment in areas with 


smaller discharges. 


A6.3. Non-Leaching Roofing Materials 


One Water point is available. Install non-leaching roofing materials, such as: 


 Clay or concrete tiles 


 Slate 


 Fiber cement 


 Plastic or rubber shingles made of recycled content 


 Metal roof with non-toxic enamel 


Do not include copper, lead, or lead solder in flashing, gutters, or downspouts. 


Petroleum-based (e.g., asphalt, modified bitumen, tar and gravel) and heavy metal-based (e.g., copper) 


roofing products and materials do not comply with this measure. 


A6.4. Smart Stormwater Street Design 


One Community point is available. Achieve the following: 
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 Grade the sidewalks and roadways so water flowing off of 90% of the hardscape surfaces flows 


through landscaped areas before reaching the street. Design and grade the landscape adjacent to 


the hardscape areas to receive and manage stormwater runoff. 


 Use curb cuts, bridged driveways, or perforated curbs to direct water from the street into the 


landscape before reaching storm drains. Include “Drains to Bay” or “Drains to Creek” signage at 


storm drains where applicable. 


VERIFICATION 


Measures A6.1, A6.3, and A6.4 


Plan Review: Not required. 


Field Verification: The Rater takes representative photos of sidewalk(s) and roadway(s) installed on site 


and their flow direction and retention/filtration area(s) as appropriate. 


Documentation: 


 A site plan with pavement types, roofing material, or driveway design. 


 Area calculations for permeable paving, as appropriate. 


 To satisfy measure A6.3, an Accountability Form signed by a responsible party stating that no lead 


or lead solder is used in flashing. 


Measure A6.2 


Plan Review: The Rater completes a plan review of filtration and bio-retention features. 


Field Verification: The Rater conducts field compliance verification and takes representative photos of 


installed stormwater features. 


Documentation: 


 Calculations of treated stormwater runoff 


 An Accountability Form signed by the builder, engineer, or other appropriate responsible party 


CODE ISSUES 


Projects developing more than 10,000 sq. ft. of land may be required to apply for a permit under Non 


Pollutant Discharge Elimination System (NDPES) requirements. The project team must check with the 


jurisdiction that has authority to learn if there are specific post-construction stormwater management 


requirements (sometimes called C3 requirements). 


CALGreen Chapter 4, Section 4.106.2, “Stormwater drainage and retention during construction,” states: 


“Projects which disturb less than one acre of soil and are not part of a larger common plan of development 


which in total disturbs one acre or more, shall manage stormwater drainage during construction. In order to 


manage stormwater drainage during construction, one or more of the following measures shall be 


implemented to prevent flooding of adjacent property, prevent erosion, and retain soil runoff on the site. 


“1. Retention basins of sufficient size shall be utilized to retain stormwater on the site.” 


“2. Where stormwater is conveyed to a public drainage system, collection, point, gutter or similar 


disposal method, water shall be filtered by use of a barrier system, wattle or other method 


approved by the enforcing agency.” 


“3. Compliance with a lawfully enacted stormwater management ordinance.” 
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RESOURCES 


“ReScape California is an advocate and expert in the creation of renewable landscapes throughout our 


beautiful state.” 2016. ReScape California. Accessed December 12, 2016. (Formerly, Bay Friendly 


Landscaping and Gardening Coalition.) http://rescapeca.org/. 


The Bay Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed 


December 14, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“California Stormwater Quality Association: Dedicated to the Advancement of Stormwater Quality 


Management, Science, and Regulation.” 2016. CASQA (California Stormwater Quality Association). 


Accessed December 12, 2016. http://www.casqa.org/.  


The California Stormwater Quality Association (CASQA) has a variety of stormwater 


management resources. 


“Plans and Programs.” 2016. City of Emeryville, CA. Accessed December 12, 2016. http://ca-


emeryville.civicplus.com/index.aspx?NID=519.  


The website for the planning division of Emeryville, CA offers downloads of the Stormwater 


Guidelines for Green, Dense Development and stormwater sizing worksheet. 


A7. STORMWATER CONTROL: PERFORMANCE PATH 


INTENT 


To reduce the quantity and improve the quality of stormwater leaving the project site. To filter and retain 


stormwater on site using natural features of the project site. 


DESCRIPTION 


Land development and construction activities can significantly alter natural drainage patterns and increase 


stormwater runoff. Excessive stormwater runoff can erode residential landscapes and local streams, stress 


local stormwater drainage systems, and increase flood risks. Keeping sediment and pollutants out of storm 


drains helps protect local creeks, reservoirs, and the ocean. Increases in impervious surfaces are directly 


related to reductions in water quality in nearby waterways. 


Reducing stormwater runoff in any capacity is beneficial. Utilize a civil engineer, geotechnical engineer, or 


other trained professional to design a stormwater treatment for a site that allows the volume of stormwater 


runoff to be quantified. 


CRITERIA FOR QUALIFICATION 


Three Water points are available. This measure is mutually exclusive with measure A6, “Stormwater 


Control: Prescriptive Path” on page 21. 



http://rescapeca.org/

http://www.hcd.ca.gov/CALGreen.html

http://www.casqa.org/

http://ca-emeryville.civicplus.com/index.aspx?NID=519

http://ca-emeryville.civicplus.com/index.aspx?NID=519
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Perform a soil percolation/infiltration test to evaluate the soil capacity, and use the best sustainable 


stormwater management practices to capture and treat 85% of total annual runoff for the entire site 


area. As a reference in San Francisco, this storm translates to a rainfall depth of approximately 


0.75 inches and a rainfall intensity of approximately 0.24 inches per hour. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes representative photos of the 


stormwater features installed. 


Documentation: 


 Calculations of the quantity of stormwater captured and treated annually 


 An Accountability Form with criteria signed by the landscape architect, civil engineer, or other 


responsible party, along with any other requested supporting documentation 


 Soil test results/analysis, including infiltration rate 


CODE ISSUES 


Projects developing more than 10,000 sq. ft. of land may be required to apply for a permit under NDPES 


requirements. The project team must check with the jurisdiction that has authority to learn if there are 


specific post-construction stormwater management requirements (sometimes called C3 requirements). 


CALGreen Chapter 4, Section 4.106.2, “Stormwater drainage and retention during construction,” states: 


“Projects which disturb less than one acre of soil and are not part of a larger common plan of development 


which in total disturbs one acre or more, shall manage stormwater drainage during construction. In order to 


manage stormwater drainage during construction, one or more of the following measures shall be 


implemented to prevent flooding of adjacent property, prevent erosion, and retain soil runoff on the site. 


“1. Retention basins of sufficient size shall be utilized to retain stormwater on the site.” 


“2. Where stormwater is conveyed to a public drainage system, collection, point, gutter or similar 


disposal method, water shall be filtered by use of a barrier system, wattle or other method 


approved by the enforcing agency.” 


“3. Compliance with a lawfully enacted stormwater management ordinance.” 


RESOURCES 


“ReScape California is an advocate and expert in the creation of renewable landscapes throughout our 


beautiful state.”2016. Bay-Friendly Coalition. Accessed December 12, 2016. (Formerly, Bay Friendly 


Landscaping and Gardening Coalition.) http://rescapeca.org/. 


The Bay Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


12, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 



http://rescapeca.org/

http://www.hcd.ca.gov/CALGreen.html
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“California Stormwater Quality Association: Dedicated to the Advancement of Stormwater Quality 


Management, Science, and Regulation.” 2016. CASQA (California Stormwater Quality Association). 


Accessed December 12, 2016. http://www.casqa.org/.  


The California Stormwater Quality Association (CASQA) has a variety of stormwater 


management resources. 


“Plans and Programs.” 2016. City of Emeryville, CA. Accessed December 12, 2016. http://ca-


emeryville.civicplus.com/index.aspx?NID=519.  


The website for the planning division of Emeryville, CA offers downloads of the Stormwater 


Guidelines for Green, Dense Development and stormwater sizing worksheet. 


 



http://www.casqa.org/

http://ca-emeryville.civicplus.com/index.aspx?NID=519

http://ca-emeryville.civicplus.com/index.aspx?NID=519
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B. FOUNDATION 


B1. FLY ASH AND/OR SLAG IN CONCRETE 


INTENT 


To reduce the use of Portland cement. To promote recycling efforts and reduce pressure on landfills. 


DESCRIPTION 


Portland cement is high in embodied energy and produces significant greenhouse gases through production. 


Either fly ash (which is a byproduct of coal-burning power plants) or slag (which is a byproduct of the steel 


industry) can be used as an inexpensive and high-quality substitute for a portion of the Portland cement in 


concrete. Concrete suppliers routinely replace 10% to 15% of the Portland cement in their mixes with fly 


ash, and up to 50% of the Portland cement can be replaced with fly ash and/or slag in many residential 


concrete mixes. 


High-volume fly ash or slag mixes (that is, mixes with at least 35% fly ash and/or slag) may require longer 


cure times and different finishing techniques than standard concrete. A structural engineer can provide 


appropriate specifications for the mix. The American Society of Testing and Materials (ASTM) set 


standards for chemical composition of fly ash and slag, but does not specifically limit the amount of these 


materials that may be added to concrete. 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Use 30% fly ash and/or slag in the concrete mix for the entire project. 


This measure applies to all structural concrete work (poured, block, or shotcrete) within the building 


(including the foundation, floors, walls, roof, columns, balconies, podium or stand-alone parking garage, 


etc.), walkways, retaining walls, patios, and driveways. This measure does not include siding/stucco or roof 


tiles. 


Note: A structural engineer should provide appropriate calculations for the concrete mix. 


VERIFICATION 


Field Verification: Not required. 


Documentation: A concrete mix receipt clearly stating the amount and percentage of fly ash and/or slag (in 


various applications) used in the mix. Note that an Accountability Form is not suitable to verify any part of 


this measure. 


CODE ISSUES 


None 
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RESOURCES 


“ACAA – Promoting & Advancing Coal Combustion Products.” 2016. Accessed December 12, 2016. 


http://www.acaa-usa.org/. 


The American Coal Ash Association (ACAA) compiles fly ash production and utilization data as 


well as resources for specifying fly ash in concrete. 


King, Bruce. 2006. Making Better Concrete: Guidelines to Using Fly Ash for Higher Quality, Eco-Friendly 


Structures. San Rafael, CA: Green Building Press. Accessed December 12, 2016. 


http://greenbuildingpress.com/making-better-concrete/.  


Making Better Concrete by Bruce King is an excellent manual for specifying and working with fly 


ash and other industrial byproducts in concrete. 


“Slag Cement Association – Slag Cement Creates Concrete At Its Best.” 2011. Accessed December 12, 


2016. http://www.slagcement.org/. 


The Slag Cement Association (SCA) provides information and resources regarding materials 


containing slag. 


“Coal Ash Research Center.” 1992-2016. UND EERC (University of North Dakota Energy & 


Environmental Research Center). Accessed December 12, 2016. http://www.undeerc.org/Expertise/Coal-


Ash/Default.aspx. 


The Coal Ash Research Center at the University of North Dakota provides environmental analysis 


and a consumer guide to fly ash-containing materials. 


B2. RADON-RESISTANT CONSTRUCTION 


INTENT 


To reduce the health risks of radon gas indoors. 


DESCRIPTION 


Radon is a radioactive, naturally occurring gas emitted by some soils and rocks. The EPA estimates that 


exposure to radon may be the second leading cause of lung cancer. A statewide survey showed that about 


0.8% of California homes (or approximately 100,000 homes) are expected to have annual average radon 


levels that exceed the EPA action level. 


Radon-resistant construction is recommended for homes being built in EPA Radon Zones 1 and 2, or 


homes identified by the California Department of Health Services and the CDPH as having above-average 


risk. 


CRITERIA FOR QUALIFICATION 


Two IAQ/Health points are available. This measure is a requirement for homes in EPA Radon Zone 1 


(homes in EPA Radon Zones 2 or 3 may choose N/A in the GPR checklist) associated with measure J9, 


“EPA Indoor airPLUS Certification” on page 143. 



http://www.acaa-usa.org/

http://greenbuildingpress.com/making-better-concrete/

http://www.slagcement.org/

http://www.undeerc.org/Expertise/Coal-Ash/Default.aspx

http://www.undeerc.org/Expertise/Coal-Ash/Default.aspx
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Provide a radon resistant mitigation system in accordance with the U.S. Environmental Protection Agency 


(EPA) Model Standards and Techniques for Control of Radon in New Residential Buildings. Complete the 


following: 


 Lay a perforated pipe (with a minimum diameter of three or four inches) in a four- to six-inch 


continuous layer of coarse gravel under the foundation slab or on the crawlspace floor. 


 Place a layer of continuous, sealed plastic sheeting (6 mm minimum) over the gravel. 


 Connect the horizontal perforated pipe(s) to a gas-tight, solid 3-4” pipe(s) running vertically to the 


attic and through the roof for passive sub-slab/membrane depressurization. 


 Seal all penetrations or cracks in the slab, foundation, or crawlspace floor with caulk or adhesive 


sealant. 


 Provide an electrical receptacle in the attic or outside the building for the future installation of a 


fan (for active depressurization). 


 Test for radon after construction. This test can occur prior to occupancy or after occupancy. The 


test must be completed by a Certified Tester as identified on the California Department of Public 


Health (CDPH) website. 


 If the test results are greater than 4 picocuries per liter (pCi/L), install onto the vent pipe an in-line 


continuously operating fan for active depressurization. 


VERIFICATION 


Field Verification: At the foundation, frame, and finish stages of construction, the Rater verifies that the 


building design and specifications include radon-resistant construction materials and techniques. If the 


radon test results are greater than 4 pCi/L, the Rater must verify the installation of the active 


depressurization system and obtain photos of the continuously operating fan. 


Documentation: 


 A state or county radon map, with the site location noted 


 The radon test results from the Certified Tester 


 An Accountability Form with criteria signed by the builder or other responsible party 


CODE ISSUES 


California law states that all individuals providing radon services must be certified by either the National 


Radon Proficiency Program (NRPP) or the National Radon Safety Board (NRSB). The process for 


certification in California is described on the CDPH website. No professional groups are currently exempt 


from this requirement, including Industrial Hygienists, Registered Environmental Assessors (REAs), and 


Licensed Geologists. 


RESOURCES 


“ASTM E1465-08a Standard Practices for Radon Control Options for the Design and Construction of New 


Low-Rise Residential Buildings.” 1996-2016. ASTM International. Accessed December 12, 2016. 


http://www.astm.org/Standards/E1465.htm.  


The EPA recommends the Standard Practices for Radon Control Options for the Design and 


Construction of New Low-Rise Residential Buildings (ASTM E-1465) for residential radon 


mitigation. This voluntary, consensus-based standard was developed and issued by the American 


Society for Testing and Materials (ASTM) International. 


 “Indoor Radon Program.” 2016. California Department of Public Health. Accessed December 12, 2016. 


http://www.cdph.ca.gov/healthinfo/environhealth/Pages/Radon.aspx. 



http://www.astm.org/Standards/E1465.htm

http://www.cdph.ca.gov/healthinfo/environhealth/Pages/Radon.aspx
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“Model Standards and Techniques for Control of Radon in New Residential Buildings.” March 1994. U.S. 


Environmental Protection Agency, Air and Radiation (6604-J). Accessed December 12, 2016. 


http://www.epa.gov/radon/pdfs/model_standards.pdf.EPA. 402-R-94-009.  


“National Radon Safety Board - NRSB.” 2016. Accessed December 12, 2016. 


http://www.nrsb.org/default.asp. 


“NRPP - National Radon Proficiency Program.” 2008-2016. Accessed December 12, 2016. 


http://nrpp.info/. 


“Radon.” 2016. State of California Department of Conservation. Accessed December 12, 2016. 


http://www.consrv.ca.gov/cgs/minerals/hazardous_minerals/radon/Pages/index.aspx. 


“Radon Home Page.” November 30, 2016. EPA (U.S. Environmental Protection Agency). Accessed 


December 12, 2016. http://www.epa.gov/radon/. 


“Radon Services Certification.” 2016. California Department of Public Health. Accessed December 12, 


2016. http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/RadonCertification.aspx.  


The CDPH website describes the process for California certification. 


“Radon Services Providers.” 2016. California Department of Public Health. Accessed December 12, 2016. 


http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/RadonServiceProviders.aspx. 


CDPH provides a list of California certified providers of radon services. 


“Where Can I Get a Radon Test Kit?” November 30, 2016. EPA (U.S. Environmental Protection Agency). 


Accessed December 12, 2016. https://www.epa.gov/radon/find-radon-test-kit-or-measurement-and-


mitigation-professional#where. 


B3. FOUNDATION DRAINAGE SYSTEM 


INTENT 


To improve indoor air quality and structural durability by reducing moisture migration into the home from 


the foundation. 


DESCRIPTION 


A comprehensively designed and installed perimeter foundation drainage system diverts surface and 


subsurface water away from the house and stops water entry through the foundation walls, crawlspace 


walls, or slab. A French drain system is a standard way to address drainage issues around a home or 


building. This measure identifies best practices that go substantially beyond the French drain. 


This measure is available to homes with any foundation system (i.e., slab on grade, crawlspace, or 


basement foundation). 


CRITERIA FOR QUALIFICATION 


Two Resources points are available. This measure is a requirement (unless it complies with one of the 


exceptions noted in IAP construction specifications manual; allowing for N/A in GPR checklist) associated 


with measure J9, “EPA Indoor airPLUS Certification” on page 143. 



http://www.epa.gov/radon/pdfs/model_standards.pdf.EPA

http://www.nrsb.org/default.asp

http://nrpp.info/

http://www.consrv.ca.gov/cgs/minerals/hazardous_minerals/radon/Pages/index.aspx

http://www.epa.gov/radon/

http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/RadonCertification.aspx

http://www.cdph.ca.gov/HealthInfo/environhealth/Pages/RadonServiceProviders.aspx

https://www.epa.gov/radon/find-radon-test-kit-or-measurement-and-mitigation-professional#where

https://www.epa.gov/radon/find-radon-test-kit-or-measurement-and-mitigation-professional#where
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Install a foundation drainage system that meets all of the following criteria: 


 The system is specified in the building plans. 


 A perimeter drain is installed on all footings. The perimeter drain must meet all of the following 


criteria: 


– The bottom of the perforated pipe is installed below the level of the basement floor or 


crawlspace floor, and the top of the pipe is not more than six inches above the top of the 


footing. 


– The pipe is wrapped with filter fabric and surrounded with a prescribed minimum of clean 


gravel, crushed stone, or recycled aggregate that extends 12 inches beyond the edge of the 


footing. 


– Drainage discharges by gravity or mechanical means into an approved drainage system. 


– All outfalls tie into the storm drain or discharge at least 10 feet away from the foundation. 


 A waterproof membrane covers all foundation walls. 


 A deliberate, ventilated drainage panel is installed on the exterior of all foundation walls. 


Note: A standard French drain drainage system does not meet the requirements of this measure. 


VERIFICATION 


Plan Review: The Rater confirms that the building plans and/or specifications describe an exceptional 


drainage system that meets all stated criteria. 


Field Verification: The Rater takes representative photos of all criteria at the foundation and/or site work 


phase. 


Documentation: Not required. 


CODE ISSUES 


The drainage system must be installed in accordance with the California Building Code (CBC, or 


California Code of Regulations (CCR) Title 24, Part 2) Chapter 18, Sections 1807.4.2 and 1807.4.3. 


Be aware that the French drain system must be separate from gutter downspouts. 


RESOURCES 


None 


B4. MOISTURE CONTROLLED CRAWLSPACE 


INTENT 


To improve indoor air quality and structural durability by reducing moisture migration from the crawlspace 


into the home. 
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DESCRIPTION 


When basements and crawlspaces become moisture laden, they support the growth of mold and the decay 


of building materials, and provide ideal conditions for pests. Moisture and associated contaminants can 


migrate into a building due to the pressure differential between the conditioned living space and the 


unconditioned crawlspace or basement. The migration may be exacerbated by forced-air heating and 


cooling equipment located in the space; the strong airflow caused by the equipment can pick up pollutants 


and distribute them through the heating and/or cooling system. A moisture-controlled crawlspace can 


significantly reduce soil gas, mold spores, and moisture migration from the crawlspace into the home; add 


to the durability of the home; and reduce moisture and mold issues. 


This measure offers credit for sealing the floor and walls of a crawlspace or basement to prevent moisture 


from moving into the home. This action still requires minimum standard code ventilation rates of 1/150. 


However, the local building official can approve an application to go beyond this measure and create an 


unvented or controlled ventilation crawlspace. See the Code Issues section for more information. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies only to homes on a crawlspace foundation. 


One IAQ/Health point is available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPLUS Certification” on page 143. 


Meet all of the following criteria: 


 A premium vapor retarder system, with a minimum 10-mil thickness, is installed over the entire 


crawlspace or basement floor. 


 The vapor retarder is extended up the wall and piers, and is affixed with adhesive/caulk, furring 


strips, or treated wood nailer or equivalent attachment. 


 The vapor retarder is continuous, with seams and joints lapped 12 inches, staked to the ground, 


taped, and fully sealed with mastic at piers, pipes, etc. 


 Any penetrations or other areas where the vapor barrier has been compromised have been sealed 


with tape and mastic. 


It is recommended that the vapor retarder be as thick as possible for durability purposes, and that the vapor 


retarder be white (because translucent or black plastic will make the space very dark and difficult to 


navigate when accessing the space in the future, and clear plastic will show evidence of the natural 


moisture and mold underneath). 


VERIFICATION 


Field Verification: The Rater completes field verification and takes photos of the vapor retarder’s coverage, 


seams, joints, and attachment to walls and piers. 


Documentation: Manufacturer’s documentation of the vapor retarder’s thickness. Specifications and plan 


details. 


CODE ISSUES 


The California Green Building Standards Code, Section 4.505.2, states, “Concrete slab foundations 


required to have a vapor retarder by the California Building Code, Chapter 19 or concrete slab-on-ground 


floors required to have a vapor retarder by the California Residential Code (CRC, or CCR Title 24, Part 


2.5), Chapter 5, shall also comply with this section.” 







B Foundation 


GPR New Home Rating Manual 
Version 7.0 January 2017 33 
© Build It Green 


 


Typical vented crawlspaces are specifically addressed in the CBC Chapter 12, Section 1203, “Ventilation”, 


as follows: 


 “The space between the bottom of the joists and the earth under any building except spaces 


occupied by a basement or cellar shall be provided with ventilation openings through foundation 


walls or exterior walls. Such openings shall be placed so as to provide cross ventilation of the 


under-floor space.” (CBC Chapter 12, Section 1203.3, “Under-floor ventilation”) 


 “The minimum net area of ventilation of openings shall not be less than 1 square foot for each 150 


square feet of crawlspace.” (CBC Chapter 12, 1203.3.1, “Openings for under-floor ventilation”) 


The raised floor over the crawlspace must be insulated to the code R-value requirements for floors 


specified in the California Energy Code (CEC, or CCR Title 24, Part 6). 


Atypical, non-vented or controlled ventilation crawlspaces are addressed in the CBC Chapter 12, Section 


1203.3.2. The local building official can approve an application to create an unvented or controlled 


ventilation crawlspace under “Alternate Method” in the CBC Appendix A, Section 104.11. 


Controlled ventilation crawlspace requirements are also covered in CEC Subchapter 7, Section 150, 


“Mandatory Features and Devices.” 


RESOURCES 


“buildingscience.com.” 2016. Building Science Corporation. Accessed December 12, 2016. 


http://www.buildingscience.com/. 


The buildingscience.com website provides resources and objective information about commercial 


and residential construction. 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


12, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the California Green Building Standards Code (CALGreen), supporting guidebook, 


and compliance forms for low-rise residential projects. 


“Crawl Spaces.” Advanced Energy. Accessed December 12, 2016. http://www.crawlspaces.org/. 


“EEBA.” 2014. The Energy & Environmental Building Alliance. Accessed December 12, 2016. 


https://www.eeba.org/. 


The Energy and Environmental Building Alliance (EEBA) offers a variety of books, including a 


series of Builder’s Guides and the Water Management Guide. 


B5. STRUCTURAL PEST CONTROLS 


INTENT 


To increase the durability of the construction by installing permanent, non-chemical measures to reduce 


damage caused by common pests and rot. 



http://www.buildingscience.com/

http://www.hcd.ca.gov/CALGreen.html

http://www.crawlspaces.org/

https://www.eeba.org/
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DESCRIPTION 


Ants, termites, and other pests are attracted to moisture, darkness, food, and rotting wood, and can therefore 


come to damage building materials. While chemical treatments designed to deter pests may be somewhat 


effective, they may also be toxic to humans and other animals, and they have a limited time span of 


effectiveness. Permanent, structural pest controls protect the building in the long term by stopping pests 


along their typical pathways into the home. 


Locating plants away from the foundation can also reduce pathways for pests to enter the home. 


Additionally, this practice reduces the potential for irrigation overspray to impact the home. 


CRITERIA FOR QUALIFICATION 


Up to two points are available, as follows: 


B5.1. Termite Shields and Separated Exterior Wood-to-Concrete Connections 


Note: This measure applies to single-family homes and multifamily low-rise buildings of three stories or 


less. 


One Resources point is available. Install a continuous, durable termite shield 


 at the junction of the slab foundation or stem wall to the mudsill 


  at the junction of piers to the home’s floor framing 


 where pipes and other utilities penetrate the foundation or first floor from the ground 


 where ever slab perimeter insulation is installed. 


Structural exterior wood elements (such as mudsills, posts, and stairs) in permanent contact with concrete 


or soil (such as posts, deck supports, and stair stringers) will remain moist for prolonged periods, promoting 


rot and attracting termites. Avoid wood-to-concrete connections or create a separation with metal or plastic 


fasteners/dividers (e.g., an elevated post holder) to allow water to drain and wood to easily dry out. 


Note that caulking between the sill and foundation is not an acceptable termite shield. 


B5.2. Plant Trunks, Bases, or Stems at Least 36 Inches from the Foundation 


One Resources point is available. Maintain a minimum distance of 36 inches from the exterior wall to the 


center of the plant trunk to keep roots away from the foundation, reduce the chance of pests traveling from 


nearby branches onto the home, allow the homeowner to more easily inspect for termite tunnels around the 


home’s foundation walls, and keep irrigation further away from the home. This measure applies to all 


plants, shrubs, trees, turf, and ground covers. The expectation is that the plant branches will never touch the 


home’s exterior wall and homeowners will have the ability to walk between the plant and the home or at 


least have full visibility of the foundation and siding.  Trees are especially prone to the problem of touching 


the home’s exterior, so great care should be taken in the choice of species and planting location so as to 


eliminate this future problem.  


This rule applies to planters as well, but slight accommodations in being less than 36 inches away from 


home can be made if visual and physical access of the foundation and siding can still be maintained and if 


plants in their normal growth will never touch the siding. 
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VERIFICATION 


Measure B5.1 


Field Verification: The Rater takes representative photos of installed termite shields at mudsills, piers and 


pipes. These efforts can be easily verified at any stage of construction. 


Documentation: Not required, but specifications and plans of termite shield contracts are helpful. 


Measure B5.2 


Field Verification: The Rater conducts field verification and takes representative photos. Field verification 


should include measurements from the building exterior wall to the plant trunk or stem. Photos should 


include a tape measuring from the exterior wall to the center of the trunk or stem. 


Documentation: Not required, but planting plans, plants lists, and documentation from landscape architect 


on plant growth patterns are helpful. 


CODE ISSUES 


CBC Chapter 24, Section 2304.11 outlines the protection of wood against decay and termites. Code 


requirements exist for treated or insect-resistant wood within eight inches of dirt. 


RESOURCES 


“BIRC Home Page.” BIRC (Bio-Integral Resource Center). Accessed December 12, 2016. 


http://www.birc.org/. 


The Bio-Integral Resource Center (BIRC) has information on integrated management solutions to 


pest problems. 


“PestWorld: Pest Control Resources for Professional Exterminators & Consumers.” 2016. National Pest 


Management Association. Accessed December 12, 2016. http://www.pestworld.org/. 


The Natural Pest Management Association is a trade association for the professional pest control 


industry. 


Regents of the University of California. 2016. “UC Statewide IPM Program.” University of California 


Agriculture and Natural Resources. Accessed December 12, 2016. http://www.ipm.ucdavis.edu/. 


The University of California’s Statewide Integrated Pest Management (IPM) Program has 


numerous online resources. 


“Nontoxic Termite Prevention.” April 30, 2008. Build It Green. Accessed December 19, 2016. 


http://greenpointrated.com/wp-content/uploads/2016/12/Termite-Prevention.pdf. 


Build It Green provides a fact sheet on non-toxic termite prevention. 


 



http://www.birc.org/

http://www.pestworld.org/

http://www.ipm.ucdavis.edu/

http://greenpointrated.com/wp-content/uploads/2016/12/Termite-Prevention.pdf
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C. LANDSCAPE 


Note: Projects with less than 15% landscape area are capped; Measures C1 through C7 and C9 through C11 


are capped at 6 points for single family dwellings and 3 points for multifamily dwellings. To determine the 


landscape area percentage, divide the total landscape area for the project by the total site area. The 


landscape area is any part of the total site area that contains plants or grass. It includes planter boxes and 


median strips between the home and the street. Hardscapes (such as sidewalks, walkways, patios, and 


decks) and naturally wooded lands and fields (that will remain as is and are not artificially irrigated) are not 


considered landscape area. The total site area is the entire lot, including the building. For developments 


containing multiple homes and common landscaping areas, the total site area is the entire development 


boundary. 


C1. PLANTS GROUPED BY WATER NEEDS (HYDROZONING) 


INTENT 


To reduce water consumption and promote healthier plants by matching water use with plant water needs. 


DESCRIPTION 


The placement of new plants is typically done without consideration for the amount of water each plant 


requires. This results in the inefficient application of water, with some plants getting too much and others 


not getting enough. Hydrozoning involves dividing the landscape into zones of low, medium, and high 


water use to allow for the efficient application of water. 


When creating a hydrozoning plan, consider placing high water use plants in relatively small, highly visible 


areas, and (if possible) in spots that naturally collect water. Try to minimize the amount of turf for the 


project. Plant the larger perimeter areas with low water use plants. Consider the amount of water needed to 


establish plants as well as the amount needed for ongoing irrigation. 


CRITERIA FOR QUALIFICATION 


One Water point is available. Measure C3.1, “No Invasive Species Listed by Cal-IPC” on page 40 and 


measure C3.3, “Drought Tolerant, California Native, Mediterranean Species, or Other Appropriate 


Species” on page 40 are prerequisites for this measure. This measure is a prerequisite for measure C11, 


“Landscape Meets Water Budget” on page 51. 


Achieve the following: 


 Group plants and turf in low, medium, and high water usage hydrozones. At a minimum, all 


projects must have a low water zone. Projects may additionally have one or two additional zones 


based on the water needs of the plants. Projects with only low water use plants may have a single 


zone. See Measure C3.3, “Drought Tolerant, California Native, Mediterranean Species, or Other 


Appropriate Species” on page 40 for references to determine the water use level for each plant. 


 Include a separate irrigation valve(s) for each hydrozone. 


Turf is included in this measure. 


If the project does not have a landscape area (as defined in the note at the top of page 37), it is not eligible 


for this measure. 
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VERIFICATION 


Field Verification: The Rater completes field verification to verify that the landscape was installed as 


intended and aligns with plans. The Rater takes representative photos. 


Documentation:  


 A landscape plan (such as a site, irrigation, or planting plan) and/or spreadsheet identifying the 


water needs of the plants and their corresponding planting areas.  


 An Accountability Form signed by the landscape architect or other appropriate responsible party 


that shows the criteria have been met. 


CODE ISSUES 


The statewide Updated Model Water Efficient Landscape Ordinance AB 1881 went into effect on January 


1, 2010. Local municipalities are required to adopt the ordinance or have an ordinance that is at least as 


effective in conserving water as the model ordinance. 


RESOURCES 


“Model Water Efficient Landscape Ordinance.” California Code of Regulations, Title 23, Division 2, 


Chapter 2.7. Accessed December 12, 2016. 


http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-


%20Official%20CCR%20pages.pdf.  


C2. THREE INCHES OF MULCH IN PLANTING BEDS 


INTENT 


To reduce water consumption by slowing evapotranspiration (which is the evaporation of water from the 


soil). To reduce the need for herbicides by inhibiting weed growth naturally. To increase nutrients entering 


the soil from mulch decomposition. 


DESCRIPTION 


Most homes have no mulch or a sparse amount of mulch around the plants within the landscape area. 


Without a deep layer of mulch made of organic material, the evaporation rates of water from the soil will 


increase, weeds will spread more quickly, and vital nutrients provided to the plants during the mulch’s 


decomposition will be lost, increasing the likelihood that plants will not thrive and may need to be replaced. 


Some best practices (which are not requirements for this measure and do not need to be followed for credit) 


are as follows: 


 Source local mulch made on site (for example, from leaves and chipped branch pruning), mulch 


produced from urban plant waste debris, or mulch from sources within a 150-mile radius. 


 Do not place mulch directly against any plant stem or tree trunk; doing so will limit the growth of 


the plant and hold too much moisture directly on the plant stem or tree trunk, leading to decay. 


 Use four inches of mulch, to account for settling and ensure that the three-inch minimum will be 


met. 



http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf
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CRITERIA FOR QUALIFICATION 


One Water point is available. This measure is a prerequisite for measure C11, “Landscape Meets Water 


Budget” on page 51. 


Have in place a minimum of three inches of organic mulch around all trees, bushes, and other plants. This 


measure applies to all projects that include landscaping, including planter boxes. No points will be awarded 


for projects that do not include landscaping. Turf is excluded from this measure. 


Non-organic materials such as rocks, gravel, shredded rubber, crushed glass, etc. do not qualify as mulch 


for this measure.  


VERIFICATION 


Field Verification: The Rater measures the mulch in a minimum of three locations to verify its depth and 


confirm that it is made of organic material. The Rater takes representative photos showing that all criteria 


have been met. 


Documentation: Not required. 


CODE ISSUES 


The statewide Updated Model Water Efficient Landscape Ordinance AB 1881 went into effect on January 


1, 2010. Local municipalities are required to adopt the ordinance or have an ordinance that is at least as 


effective in conserving water as the model ordinance. This measure complies with and goes beyond most 


landscape ordinances required by local municipalities. 


RESOURCES 


“Model Water Efficient Landscape Ordinance.” California Code of Regulations, Title 23, Division 2, 


Chapter 2.7. Accessed December 12, 2016. Model Water Efficient Landscape Ordinance. 


C3. RESOURCE EFFICIENT LANDSCAPES 


INTENT 


To utilize appropriate plant selection and location to reduce the propagation of invasive species. To reduce 


the amount of green waste that is produced. To reduce water, fertilizer, and pesticide use. 


DESCRIPTION 


Conventional residential landscapes are often designed without regard for climate and soil conditions. 


Typically, they require high inputs of water and chemicals and produce excessive plant debris from pruning 


and mowing. Invasive plants used in landscaping often escape into natural areas, where they can spread 


rapidly, crowd out native plants, degrade the wildlife habitat, and increase the wildfire fuel load. Resource-


efficient landscapes provide a positive alternative by using plants and techniques that are better suited to 


local soils, wildlife, rainfall, and climate, and therefore use less water, create less excess debris, and use 


less fertilizer. 


Some best practices (which are not requirements for this measure and do not need to be followed for credit) 


are as follows: 



http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf
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 Select drought-tolerant species that are appropriate for the climate. 


 Plant a variety of trees, shrubs, and other perennials, and limit annuals. 


 Find out which invasive species cause problems locally; do not include them in the planting 


palette, and remove any that are present on site before planting. 


 Give plants plenty of room to mature. Doing so reduces the need for pruning and shearing. 


 Limit turf to the smallest area that will meet recreational needs. 


CRITERIA FOR QUALIFICATION 


Up to five points are available, as follows: 


C3.1. No Invasive Species Listed by Cal-IPC 


One Resources point is available. This measure is a prerequisite for measure C1, “Plants Grouped by 


Water Needs (Hydrozoning)” on page 37. 


Choose trees, bushes, and other plants for the landscape area (including turf) that do not appear on the 


California Invasive Plant Council (Cal-IPC) Invasive Plant Inventory list. 


C3.2. Plants Chosen and Located to Grow to Natural Size 


One Resources point is available. Choose plant species and plant locations (specifically, the proximity to 


neighboring plants, walkways, walls, driveways, etc.) that limit the need for shearing or pruning. All plants, 


trees, bushes, and other plants (but not turf) in all planting areas must be spaced to be able to easily grow to 


their mature size and natural shape without being obstructed by buildings or hardscapes. The plants should 


require either no or very limited (once per year, or less) shearing or pruning. Branches should not 


significantly impede any pathways between maintenance cycles. Avoid over-planting for instant effect. 


Shrubs located in a row or adjacent to buildings, sidewalks, or roads must be spaced at least at their 


minimum plant spread. Groundcovers and grasses located in a row or adjacent to buildings, sidewalks, or 


roads can be planted at up to three-quarters of their minimum spread requirements. Trees adjacent to 


buildings or other vertical obstructions must be spaced at or past their minimum spacing requirements. 


When planting near power lines, select trees with mature heights of less than 20 feet to reduce pruning 


requirements. 


Turf is excluded from this measure. 


C3.3. Drought Tolerant, California Native, Mediterranean Species, or Other Appropriate 
Species 


Three Water points are available. This measure is a prerequisite for measure C1, “Plants Grouped by 


Water Needs (Hydrozoning)” on page 37. 


Choose plants such that 75% of the total number of plants are designated as drought tolerant, California 


native or Mediterranean species. Such plants can be verified using one of the following references: 


 East Bay Municipal Utility District’s Plants and Landscapes for Summer-Dry Climates of the San 


Francisco Bay Region (occasional, infrequent, or none designations) 


 Sunset Magazine’s Western Garden Book 


 The University of California Cooperative Extension’s Guide to Estimating Irrigation Water Needs 


of Landscape Plantings in California (low or very low designations, species factor 0.3 or less) 


 CA Native Plants for the Garden, by Bornstein, Fross, and O’Brien (occasional, infrequent, or 


drought tolerant designation) 
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 The Sierra Nevada Alliance’s Sierra Nevada Yard and Garden: A Homeowner’s Guide to 


Landscaping in the Sierra Nevada 


VERIFICATION 


Measure C3.1 


Field Verification: Not required. 


Documentation: 


 A plant list cross checked to the IPC list 


 An Accountability Form with measure criteria signed by the landscape architect or other 


appropriate responsible party stating that no invasive species were installed 


Measure C3.2 


Field Verification: The Rater conducts field compliance verification to verify that plantings meet the intent 


of the measure and are not impeding walkways. The Rater takes representative photos. 


Documentation: 


 An Accountability Form with measure criteria signed by the landscape architect or other 


appropriate responsible party stating that plants meet the planting spread indicated by the standard 


and/or planting plan.  


 Supporting documentation that indicates growth and/or maintenance of plantings. 


Measure C3.3 


Field Verification: The Rater has the option of conducting field compliance verifications to confirm the 


documentation submitted for compliance with this measure. 


Documentation: A plant list showing the plant water use designations. An Accountability Form with 


measure criteria signed by the landscape architect or other appropriate responsible party stating that 75% of 


plants are drought tolerant and meet the requirements of the measure. 


CODE ISSUES 


The statewide Updated Model Water Efficient Landscape Ordinance AB 1881 went into effect on January 


1, 2010. Local municipalities are required to adopt the ordinance or have an ordinance that is at least as 


effective in conserving water as the model ordinance. 


RESOURCES 


“A Guide to Estimating Irrigation Water Needs of Landscape Plantings in California.” 2000. University of 


California Cooperative Extension and California Department of Water Resources. Accessed December 12, 


2016. http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf.  


“Bay-Friendly Gardening: From Your Backyard to the Bay.” 2013. Bay-Friendly Landscaping & 


Gardening Coalition. Accessed December 12, 2016. http://rescapeca.org/wp-content/uploads/2016/01/Bay-


Friendly-Gardening-Guide.pdf.  


Bornstein, Carol, et al. California Native Plants for the Garden. Cachuma Press, 2005. 



http://www.water.ca.gov/wateruseefficiency/docs/wucols00.pdf

http://rescapeca.org/wp-content/uploads/2016/01/Bay-Friendly-Gardening-Guide.pdf

http://rescapeca.org/wp-content/uploads/2016/01/Bay-Friendly-Gardening-Guide.pdf
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“California Invasive Plant Inventory Database.” 2016. California Invasive Plant Council. Accessed 


December 12, 2016. http://www.cal-ipc.org/paf/. 


Coate, Barrie D. and East Bay Municipal Utility District. Plants and Landscapes for Summer-Dry Climates 


of the San Francisco Bay Region. East Bay Municipal Utility District, 2004. 


Editors of Sunset Magazine. The Western Garden Book. Oxmoor House, 2012. 


“Model Water Efficient Landscape Ordinance.” California Code of Regulations, Title 23, Division 2, 


Chapter 2.7. Accessed December 12, 2016. 


http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-


%20Official%20CCR%20pages.pdf. . 


Perry, Robert C. Landscape Plants for California Gardens. Land Design, 2010. 


“River-Friendly Landscaping.” Accessed December 12, 2016. .http://www.ecolandscape.org/riverfriendly/ 


“Russian River-Friendly Landscape Guidelines.” 2010. Russian River Watershed Association. Accessed 


December 12, 2016. http://www.rrwatershed.org/project/russian-river-friendly-landscape-guidelines/. 


“Sierra Nevada Yard & Garden: A Homeowner’s Guide to Landscaping in the Sierra Nevada.” Sierra 


Nevada Alliance. Accessed December 12, 2016. .http://sierranevadaalliance.com/wp-


content/uploads/SNYG-guide.pdf 


This guide lists drought tolerant plants for the regions of the Sierras as well as design 


consideration, site evaluation, and resources. 


C4. MINIMAL TURF IN LANDSCAPE 


INTENT 


To reduce water, fertilizer, and pesticide use, and eliminate over-watering onto hardscaped areas. 


DESCRIPTION 


Lawns and turf are useful for recreation and relaxation, but turf requires frequent watering and application 


of fertilizers or other chemicals to stay green during California’s long dry season. 


Replace decorative lawns with water-conserving native groundcovers or perennial grasses, shrubs, and 


trees. If lawns are desired, plant in small areas where they are most likely to be used for play and 


relaxation. Choose turf species that are native or regionally appropriate, and have a water requirement less 


than or equal to that of tall fescue. Avoid planting turf on slopes greater than 10% or in irregularly shaped 


areas that cannot be irrigated efficiently. Exclude turf in isolated areas (such as driveway strips or medians) 


or other areas less than eight feet wide on the shortest side, unless they are irrigated with subsurface 


irrigation or micro spray heads. 


CRITERIA FOR QUALIFICATION 


Up to four points are available as follows: 



http://www.cal-ipc.org/paf/

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf.

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf.

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf.

http://www.ecolandscape.org/riverfriendly/

http://www.rrwatershed.org/project/russian-river-friendly-landscape-guidelines/

http://sierranevadaalliance.com/wp-content/uploads/SNYG-guide.pdf

http://sierranevadaalliance.com/wp-content/uploads/SNYG-guide.pdf
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C4.1. No Turf on Slopes Exceeding 10% and No Overhead Sprinklers Installed in Areas 
Less Than Eight Feet Wide  


Two Water points are available. This measure is a prerequisite for measure C4.2. 


Ensure that turf slopes do not exceed 10% and no overhead sprinklers are installed in areas less than eight 


feet wide. 


Landscaping with no turf will be granted full credit for this measure. 


C4.2. Turf on a Small Percentage of Landscaped Area  


Up to two points are available. Measure C4.1 is a prerequisite for this measure. 


Reduce turf areas to the following thresholds: 


 Less than 25% of the total landscaped area—One Water point 


 Less than 10% of the total landscaped area—Two Water points 


The percentage of the landscape area is based on the landscape area that the builder is completing. 


Landscaping with no turf will be granted full credit for this measure. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes representative photos of turf 


areas and landscape areas. 


Documentation: A plan review that confirms the percentage of turf area within the landscape area, if the 


percentage is not easily verifiable in the field. 


CODE ISSUES 


None 


RESOURCES 


None 


C5. TREES TO MODERATE BUILDING TEMPERATURE 


INTENT 


To utilize tree placement to reduce heating and cooling loads and the impact of residual heat build-up in 


developed areas (that is, the urban heat island effect). To reduce the evapotranspiration of water and 


stormwater runoff. 


DESCRIPTION 


During the summer months, the sun heats up the home and the site; this makes air conditioners work harder 


and drives up peak utility demand. Large shade trees keep direct sun off the roof, walls, and windows in the 
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summer, which lowers cooling costs and increases comfort while providing an attractive landscape. Large 


trees also shade the site and paved areas, reducing the evapotranspiration rate of lawn and turf beds and 


lowering the overall radiant temperatures of the site and its hardscapes. 


Augment the existing tree cover on the site (particularly to the west of the building) by planting drought-


tolerant, California native species, Mediterranean species, or other species that are appropriate for the site 


soil and microclimates. Plant trees to shade walls, windows, and paved areas. If the building design 


includes passive solar heating, do not plant evergreen trees too close to the home’s south side. Avoid 


planting trees too close to utilities or the home foundation. 


Plant a variety of deciduous trees and give them plenty of room to mature; this reduces the need for pruning 


and shearing, and decreases the potential for damage to neighboring hardscapes and buildings. If there are 


invasive shade trees on the property, consider phasing them out and replanting over time. 


As an additional best practice, shade the air conditioning unit(s). 


CRITERIA FOR QUALIFICATION 


Three points total (one Energy point, one IAQ/Health point and one Water point) are available. Plant 


trees in a way that they will shade 50% or more of the west facing glazing and walls (at 4 p.m. in 


September) at their mature size. This can be accomplished by existing trees or newly planted deciduous 


trees. Trees must be deciduous to be included in the measure; deciduous trees maximize cooling in the 


summer and solar gain in the winter. 


Shading calculations for this measure shall be shown on a shade study exhibit, including the location and 


species of trees, north arrow, mature canopy size, total square feet of west-facing building walls and 


windows, and total area shaded. Trees do not have to be on the property to be included in the calculation.  


VERIFICATION 


Field Verification: Not required. 


Documentation: A shade study with calculations that show a minimum of 50% shading of trees based on 


mature size.  


CODE ISSUES 


None 


RESOURCES 


None 


C6. HIGH-EFFICIENCY IRRIGATION SYSTEM 


INTENT 


To reduce water consumption and promote healthier plants and trees with efficient irrigation systems. 
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DESCRIPTION 


Due to increasing demand on supplies of fresh water, efficient landscaping irrigation is vital. Efficient 


irrigation systems apply only the amount of water that the plants need, with little or no waste through 


runoff, overwatering, or misting. 


Drip and bubbler irrigation technologies apply water to the soil at the plant root zones at the rate the soil 


can absorb. They are typically more appropriate than overhead sprinklers in narrow, oddly shaped, or 


densely planted areas, or in areas such as parking lots and medians. Low-flow sprinkler heads apply water 


uniformly and slowly. Smart controllers regulate the irrigation program based on weather sensors, moisture 


sensors, historic data, or an electronic signal. In the event of rainy weather, a rain sensor overrides the 


system. 


CRITERIA FOR QUALIFICATION 


Two Water points are available. Design a project landscape that provides for efficient irrigation and 


accounts for irrigation head performance specifications. All irrigation systems must be designed to prevent 


runoff, overspray, low-head drainage, and other similar conditions that cause water to flow onto non-


irrigated areas, walkways, roadways, or structures. 


Avoid narrow and oddly-shaped turf areas. 


For non-turf areas, the maximum emitter flow rate should be one gallon/minute. Shrub areas must be 


irrigated exclusively with drip, bubblers, or low-flow (microspray) sprinklers. 


Turf areas should be irrigated with subsurface irrigation or equipment with a precipitation rate of one inch 


per hour or less and efficient spray heads (such as multi-stream rotors). Turf irrigation design shall not 


exceed 100% head-to-head coverage. Do not use impact sprinklers or standard fan spray heads that create a 


misting spray. 


Projects with plantings that require either no permanent irrigation or only temporary irrigation (that is, drip-


only irrigation operated only during the first two years of the establishment period) also satisfy this 


measure. Turf is included in this measure. This measure applies to all projects that include landscaping, 


including planter boxes. This measure does not apply to projects that do not have an irrigated landscape 


unless that area does not require any artificial irrigation (e.g., woodlands or natural meadows). 


VERIFICATION 


Field Verification: The Rater completes field verification and takes representative photos of the installed 


high efficiency irrigation system. 


Documentation: 


 An Accountability Form with measure criteria signed by the landscape architect or irrigator. 


 Supporting documentation (including an irrigation plan and spray head flow data sheets) that 


indicates the specifications of the irrigation system that meets the low flow requirements of this 


measure. 


CODE ISSUES 


None 
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RESOURCES 


“bewaterwise.com®.” Metropolitan Water District of Southern California. Accessed December 12, 2016. 


http://www.bewaterwise.com.  


The California Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


12, 2016. http://www.hcd.ca.gov/CALGreen.html. 


“Join the effort to maximize outdoor irrigation efficiency through the use of “Smart” Water Application 


Technologies.” 2016. Irrigation Association. Accessed December 12, 2016. 


http://www.irrigation.org/SWAT/. 


Stryker, Jess. “Drip Irrigation Design Guidelines.” 2014. IrrigationTutorials.com. Accessed December 12, 


2016. http://www.irrigationtutorials.com/dripguide.htm.  


C7. ONE INCH OF COMPOST IN THE TOP SIX TO TWELVE INCHES OF SOIL 


INTENT 


To reduce water consumption and fertilizer use. To promote healthier plants and trees by improving soil 


composition. 


DESCRIPTION 


A robust, living soil with sufficient organic content is the foundation of a water-conserving, resource-


efficient, low-impact landscape. Adding high-quality compost before planting brings life to the soil and 


feeds existing soil organisms, fueling many natural processes that supply nutrients, minimize disease, and 


improve soil quality. Compost helps loosen clay soil and helps unite particles of sandy soils. 


CRITERIA FOR QUALIFICATION 


Two Water points are available. Complete all of the following steps: 


 Assess the soil quality on site by having the soil professionally analyzed for texture, nutrient 


content, organic matter content, and pH. 


 Incorporate either a minimum of 1-4 inches of compost into the top 6-12 inches of soil or enough 


compost to bring the soil organic matter content to 3.5% for turf areas and 5% for planting beds 


(excluding areas reserved for plant species that will not thrive in such soils). 


 Use fully stabilized, certified compost as a soil amendment, where appropriate. 


 Loosen all soil in planting and turf areas to a minimum depth of six inches prior to final landscape 


grading. Top-dress with compost around established shrubs, around trees, and on turf. 


This measure applies to all projects that have landscaping (not including planter boxes); if the project has 


no landscape, the measure is not applicable. Turf areas are included in this measure.  


VERIFICATION 


Field Verification: Not required. 



http://www.bewaterwise.com/

http://www.hcd.ca.gov/CALGreen.html

http://www.irrigation.org/SWAT/

http://www.irrigationtutorials.com/dripguide.htm
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Documentation:  


 An Accountability Form signed by the landscape architect or other appropriate responsible party. 


 Supporting documentation of soil testing and organic content (such as a soils report and 


amendments) and the deep tilling and amending process that indicates compliance with the 


measure. 


CODE ISSUES 


None 


RESOURCES 


“ReScape California is an advocate and expert in the creation of renewable landscapes throughout our 


beautiful state.” 2016. ReScape California. Accessed December 12, 2016. (Formerly, Bay Friendly 


Landscaping and Gardening Coalition.) http://rescapeca.org/. 


The Bay Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“Building Soil: Guidelines and Resources for Implementing Soil Quality and Depth BMP T5.13 in WDOE 


Stormwater management Manual for Western Washington.” 2012. Seattle Public Utilities. Accessed 


December 14, 2016. http://www.buildingsoil.org/tools/Soil_BMP_Manual.pdf. 


C8. RAINWATER HARVESTING SYSTEM 


INTENT 


To reduce the use of potable water for landscape irrigation and indoor uses. To reduce stormwater runoff 


by collecting rainwater on site. 


DESCRIPTION 


Rainwater captured from a building’s roof and stored in a cistern can be used for landscape irrigation or 


interior uses, such as toilet flushing (based on local regulations). Rainwater harvesting systems can save 


potable water, reduce stormwater runoff, and use air conditioning condensate water or sump pump water. 


CRITERIA FOR QUALIFICATION 


Note: The following criteria apply to single family projects only: 


Three Water points are available. This measure can address indoor or outdoor use or combination. 


For indoor use only, install a rainwater harvesting and storage system which can supply water to all toilets 


in the home. For outdoor use, demonstrate the anticipated supply of rainfall and the demand for landscape 


irrigation are correlated and the system will supply 50% of irrigation needs.   


Note: The following criteria apply to multifamily projects only: 


Three Water points are available. Install a rainwater harvesting and storage system that captures rainwater 


and plumbs it to offset potable water use for nonpotable demands, such as landscape irrigation, flushing 



http://rescapeca.org/

http://www.buildingsoil.org/tools/Soil_BMP_Manual.pdf
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toilets/urinals, or laundry. Credit for this measure may be achieved by using a rainwater harvesting system 


and/or a graywater system. 


 <10 units: Rainwater system offset 50% of indoor demand OR 25% of outdoor demand 


 10-100 units: Rainwater system offset 25% of indoor demand OR 25% of outdoor demand 


 100+ units: Rainwater system offset 10% of indoor demand OR 25% of outdoor demand 


Note: Any system must be able to supply a demand of at least 10,000 gallons annually. 


VERIFICATION 


Field Verification: The Rater takes representative photos of installed systems. 


Documentation: 


 Specifications confirming the size of the cistern(s) for single family projects 


 Calculations showing offset of water demands from the civil engineer or other responsible party 


for multifamily projects 


CODE ISSUES 


Many jurisdictions are beginning to allow rainwater harvesting; check with the enforcing agency for local 


requirements or ordinances pertaining to rainwater harvesting and use of rainwater for more information. 


Chapter 16 of the 2016 California Plumbing Code (CPC), addresses rainwater harvesting systems in their 


sections related to potable water, reclaimed water, or stormwater. 


Depending on the end use of the collected rainwater, applicants may be required to conform to standards or 


equivalent standards in the CPC. Chapter 16 addresses non-potable rainwater catchments and storage, and 


Appendix K address potable rainwater catchments. 


Applicants may have to submit an Alternate Materials and Methods Request (AMMR) or other Statement 


of Equivalency for appropriate code section based on the end use of the captured rainwater. Approval is 


granted on a case-by-case basis. 


RESOURCES 


“ARCSA: American Rainwater Catchment Systems Association.” 2016. ARCSA (American Rainwater 


Catchment Systems Association). Accessed December 12, 2016. http://www.arcsa.org/. 


The American Rainwater Catchment Systems Association (ARCSA) provides links to many 


publications about rainwater harvesting. 


“Energy and Sustainable Development.” City of Berkeley Office of Energy and Sustainable Development. 


Accessed December 12, 2016. http://www.cityofberkeley.info/ContentDisplay.aspx?id=45768.  


The website for the city of Berkeley displays rainwater harvesting resources. 


“Harvested Rainwater.” 2016. Sustainable Sources. Accessed December 12, 2016. 


http://rainwater.sustainablesources.com/.  


“Regulatory.” WateReuse Association. Accessed December 12, 2016. 


http://www.watereuse.org/government-affairs/regulatory.  



http://www.arcsa.org/

http://www.cityofberkeley.info/ContentDisplay.aspx?id=45768

http://rainwater.sustainablesources.com/

http://www.watereuse.org/government-affairs/regulatory





C Landscape 


GPR New Home Rating Manual 
Version 7.0 January 2017 49 
© Build It Green 


 


The WateReuse Association provides a list of allowed uses of recycled water in California. 


“The Texas Manual on Rainwater Harvesting.” 2005. Texas Water Development Board. Accessed 


December 12, 2016. 


http://www.twdb.texas.gov/publications/brochures/conservation/doc/RainwaterHarvestingManual_3rdediti


on.pdf. 


C9. RECYCLED WASTEWATER IRRIGATION SYSTEM 


INTENT 


To reduce the use of potable water for landscape irrigation by using municipally supplied recycled water. 


DESCRIPTION 


Using recycled wastewater that has been treated and conveyed by the local municipality for non-potable 


uses can limit or eliminate the use of potable water in the home’s irrigation system. 


CRITERIA FOR QUALIFICATION 


One Water point is available. Install a “purple pipe” system that uses municipally recycled water for the 


home’s irrigation system. Installing the pre-plumbing necessary for a purple pipe for future use qualifies for 


this measure.  Installing this measure only qualifies if there is existing purple pipe in the street or a plan by 


the municipality or utility to bring purple pipe to the street and to the property. 


VERIFICATION 


Field Verification: The Rater completes field compliance verification and takes representative photos of the 


purple pipe. 


Documentation: Documentation of purple pipe bring in the street or a plan for such. 


CODE ISSUES 


The project must abide by all local and state codes and requirements when installing recycled wastewater 


into irrigation systems. Consult with the local water agency for more information. 


California promotes the efficient use of potable water through the development of water recycling facilities. 


Recycled water will be treated to the level required for its intended use as defined in the California Code of 


Regulations (CCR), Title 22, Division 4, Chapter 3. It is also addressed in Chapter 16 and 17 of the CPC. 


RESOURCES 


American Water Works Association Manual of Water Supply Practices: Dual Water Systems. AWWA 


(American Water Works Association), 1994. 


“California Drinking Water-Related Laws.” 2016. State of California. Accessed December 12, 2016. 


http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Lawbook.shtml. 



http://www.twdb.texas.gov/publications/brochures/conservation/doc/RainwaterHarvestingManual_3rdedition.pdf

http://www.twdb.texas.gov/publications/brochures/conservation/doc/RainwaterHarvestingManual_3rdedition.pdf

http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/Lawbook.shtml
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Guidelines for the Distribution of Non-Potable Water. AWWA (American Water Works Association), 


1992. 


Public Technology, Inc., U.S. Green Building Council, U.S. Department of Energy, and U.S. 


Environmental Protection Agency. “Sustainable Building Technical Manual: Green Building 


Design, Construction, and Operations.” 1996. Public Technology, Inc. Accessed December 12, 


2016. http://smartenergy.illinois.edu/pdf/Archive/SustainableBuildingTechManual.pdf.  


“Regulations Related to Recycled Water.” January 2009. California Department of Public Health. Accessed 


December 12, 2016. http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Lawbook/RWregulations-


01-2009.pdf.  


C10. SUBMETER OR DEDICATED METER FOR LANDSCAPE IRRIGATION 


INTENT 


To support water conservation by measuring the amount of water used specifically for landscaping. 


DESCRIPTION 


A landscape sub-meter measures the amount of water used for irrigation, allowing projects to quantify 


water used for irrigation. An irrigation meter can also help with leak detection and can help maintain a 


water budget. 


CRITERIA FOR QUALIFICATION 


Two Water points are available. Install a landscape sub-meter combined with irrigation controllers. 


VERIFICATION 


Field Verification: The Rater completes field compliance verification and takes a representative photo of 


the sub-meter. 


Documentation: A specification or irrigation plan that specifies the type of sub-meter installed. 


CODE ISSUES 


None 


RESOURCES 


None 



http://smartenergy.illinois.edu/pdf/Archive/SustainableBuildingTechManual.pdf

http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Lawbook/RWregulations-01-2009.pdf

http://www.cdph.ca.gov/certlic/drinkingwater/Documents/Lawbook/RWregulations-01-2009.pdf
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C11. LANDSCAPE MEETS WATER BUDGET 


INTENT 


To design a landscape that uses a performance approach based on site-specific conditions to significantly 


reduce irrigation needs. 


DESCRIPTION 


A water budget is an advanced approach to calculating irrigation needs and designing a water-efficient 


landscape. A water budget takes the design process a step further by considering variables such as 


evapotranspiration rates, plant factors, irrigation efficiency, and site area. It is not a general irrigation plan 


for all plants regardless of plant selection and location. 


CRITERIA FOR QUALIFICATION 


One Water point is available. Measure C1, “Plants Grouped by Water Needs (Hydrozoning)” on page 37 


and measure C2, “Three Inches of Mulch in Planting Beds” on page 38 are prerequisites for this measure.  


Install an irrigation system whose water budget meets one of the following threshold ≤ 0.50 Reference 


Evapotranspiration (ETo). 


The landscape professional must do the following: 


 Estimate the amount of water that will be needed by a particular landscape design on a specific 


site. 


 Use an approved methodology provided in the Updated Model Water Efficient Landscape 


Ordinance AB 1881 or a local water efficient landscape ordinance. 


 Ensure that the design can be compared to a water budget. 


 Ensure the water budget is met by incorporating hydrozoning, high efficiency irrigation, a native 


plant palette, and other best practices. 


VERIFICATION 


Field Verification: The Rater completes field compliance verification for design elements of this measure 


and all prerequisites, and takes photos of landscape areas. 


Documentation: 


 An Accountability Form signed by the landscape architect or irrigator. 


 Calculations demonstrating that the water budget meets the ETo criteria levels. 


CODE ISSUES 


In 2010, the California Updated Model Water Efficient Landscape Ordinance AB 1881 went into effect. 


Local municipalities are required to either adopt this ordinance or enact a separate ordinance that is at least 


as effective in conserving water. These ordinances must address performance standards and labeling 


requirements for landscape irrigation equipment to reduce inefficient or unnecessary water or energy use. 
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RESOURCES 


“CIMIS.” 2016. California Irrigation Management Information System. Accessed December 12, 2016. 


http://wwwcimis.water.ca.gov/ 


 “California Irrigation Management Information Systems (CIMIS) Reference Evapotranspiration Zones.” 


January 2012. State of California. Accessed December 19, 2016. 


http://wwwcimis.water.ca.gov/Content/pdf/CimisRefEvapZones.pdf 


“Model Water Efficient Landscape Ordinance.” California Code of Regulations, Title 23, Division 2, 


Chapter 2.7. Accessed December 12, 2016. 


http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-


%20Official%20CCR%20pages.pdf 


“Updated Model Water Efficient Landscape Ordinance AB 1881.” 2013. State of California Department of 


Water Resources. Accessed December 12, 2016. 


http://www.water.ca.gov/wateruseefficiency/landscapeordinance/. 


C12. ENVIRONMENTALLY PREFERABLE MATERIALS FOR SITE 


INTENT 


To promote recycling efforts. To reduce pressure on landfills and the need to harvest new resources. 


DESCRIPTION 


Landscape elements present many opportunities for using salvaged or recycled materials. For example, 


recycled-plastic lumber or recycled-composite lumber makes a very durable landscape, edging, or fencing 


option. Use environmentally preferable materials like salvaged, recycled-content, rapidly renewable (less 


than ten years), or local (that is, extracted and fabricated within 500 miles) materials for hardscapes and 


other landscape features (such as edging, benches, fencing, planting beds, and walls). 


There are two types of recycled-content lumber: recycled plastic lumber (which contains only recycled 


plastic) and composite lumber (which combines wood fiber and recycled plastic). Plastic lumber and 


composite lumber are typically made from virgin plastic, pre-consumer or post-consumer recycled plastic, 


or a combination, depending on the manufacturer. Recycled-content lumber must contain at least 50% post-


consumer recycled content for the plastic portion. Post-industrial (pre-consumer) recycled content is 


counted at half the rate of post-consumer recycled content. 


Another option is to use salvaged or sustainably harvested wood, such as FSC certified wood. FSC 


certification assures that the forest from which the wood was harvested is managed in an environmentally, 


economically, and socially responsible manner. FSC is the only lumber verification rating with strict, 


stringent standards and that maintains chain-of-custody certification throughout the cutting, milling, and 


final delivery of products, thus ensuring that the end product originated from a certified sustainably 


managed forest. 


CRITERIA FOR QUALIFICATION 


Up to two points are available.  



http://wwwcimis.water.ca.gov/

http://wwwcimis.water.ca.gov/Content/pdf/CimisRefEvapZones.pdf

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/
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C12.1. Environmentally Preferable Materials for 70% of Non-Plant Landscape Elements 
and Fencing  


One Resources point is available. Use one or more varieties of environmentally preferable materials for 


70% of the installed non-plant landscape elements, such as: 


 Forest Stewardship Council (FSC) certified wood products 


 Recycled content products 


 Salvaged products 


Percentages may be calculated by volume or board feet. 


Recycled-content lumber, where at least 50% of the plastic portion of the product, regardless of the ratio of 


wood to plastic, is post-consumer recycled content. Post-industrial and pre-consumer content is counted at 


half the rate of post-consumer recycled content. 


This measure applies to hardscapes, pathways, patios, and other landscape features including fences, 


edging, benches, planting beds, and walls. This measure is not intended for permeable paving or decks; 


they are covered under other measures. 


C12.2. Play Structures and Surfaces Have an Average Recycled Content ≥20%  


Note: This measure is available for multifamily projects only. 


One Resources point is available. Install play structures and surrounding surfaces that have an overall 


average recycled content greater than 20%, based on volume or weight. The surface area includes all 


surface area in the immediate play area, not just within the fall zone surrounding the structure itself. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification to confirm installation of complying 


materials. 


Documentation: Builder’s documentation (such as invoices or cut sheets), including a simple spreadsheet 


analysis of materials used and percentage calculations that show compliance.  


CODE ISSUES 


None 


RESOURCES 


None 


C13. REDUCED LIGHT POLLUTION 


INTENT 


To reduce overall light pollution and light trespass. 
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DESCRIPTION 


Light pollution occurs when outdoor light fixtures let excess light escape into the night sky, while light 


trespass occurs when light shines onto neighboring properties. There are a number of best practices for 


reducing light pollution and light trespass, including the following: 


 Avoiding outdoor lighting where it is not needed. 


 Rather than leaving outdoor lights on all night, use lighting controls such as motion sensors or 


timers so that the lights are only on when and where needed. 


 Exterior lighting that provides low contrast on critical areas, such as sidewalks and home 


entrances, is better for visual acuity than over-lighting. 


CRITERIA FOR QUALIFICATION 


One Community point is available. Shield all fixtures and direct light downward. All of the following 


shall be met: 


 The shielding must not cause dark sky light pollution by allowing light to shine above the 


horizontal plane of the light source. 


 Exterior lights shall not cause light trespass by spilling significantly onto neighboring properties. 


The direct light source must not be visible at the property line when viewed at a maximum 


elevation of 5 feet or at a distance of more than 14 feet into an adjacent property when viewed at 


ground level. 


 All unshielded fixtures that let light escape skyward (above the horizontal) or trespass on 


neighboring properties, such as floodlights, should be eliminated, as they do not qualify for this 


measure. 


 Landscape lighting that points upward shall not be allowed. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos to confirm that light 


is not directed upwards or onto neighboring property. The Rater may complete nighttime verification to 


more definitely confirm impacts of lighting. 


Documentation: Submission of compliance with Dark-Sky certification can supplement field verification 


for dark sky light pollution, but not for light trespass. 


CODE ISSUES 


None 


RESOURCES 


“Illuminating Engineering Society.” 2016. IES (Illuminating Engineering Society). Accessed December 12, 


2016. http://www.ies.org/. 


The Illuminating Engineering Society of North America (IESNA) website offers numerous 


educational opportunities, standards, and reference books. The IESNA has developed the 


Recommended Practice Manual for Exterior Environments (IESNA RP-33-99) and Lighting for 


Parking Facilities (IESNA RP-20-98). 


“International Dark-Sky Association.” 2016. IDA (International Dark-Sky Association). Accessed 


December 12, 2016. http://www.darksky.org/.  



http://www.ies.org/

http://www.darksky.org/
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The International Dark-Sky Association (IDA) provides a listing of approved fixtures. 


C14. LARGE STATURE TREE(S) 


INTENT 


To reduce the heat island effect. 


DESCRIPTION 


Large stature trees provide a greater area of shading, reducing the heat island effect while improving the 


community. 


CRITERIA FOR QUALIFICATION 


One Community point is available. Provide a minimum number of large stature trees. For this credit, large 


stature trees are those species whose minimum size can reach 50 feet in height and/or width according to a 


published reference. The number of trees necessary to receive credit is based on the square footage of the 


landscape, as follows: 


 For landscapes less than 15,000 square feet, provide a minimum of 1 large stature tree. 


 For landscapes with between 15,000 and 30,000 square feet, provide a minimum of 2 large stature 


trees. 


 For landscapes between 30,000 and 43,560 square feet (or 1 acre), provide a minimum of 3 large 


stature trees. 


 For landscapes greater than one acre, provide a minimum of one additional large stature tree for 


each additional acre. 


Specify at least one large stature tree species. Trees cannot be located within twenty feet of high voltage 


lines. 


VERIFICATION 


Field Verification:  The Rater conducts field compliance verification and takes photos to confirm 


installation of complying trees and spacing. 


Documentation: 


 An Accountability Form with measure criteria signed by a responsible party. 


 Calculations of landscape area and tree threshold criteria. 


 A list of tree species planted and the mature height of the species. 


CODE ISSUES 


None 


RESOURCES 


None 
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C15. THIRD PARTY LANDSCAPE PROGRAM CERTIFICATION 


INTENT 


To create landscapes that are in harmony with natural conditions. To reduce waste and increase recycling. 


To nurture healthy soils, reduce fertilizer use, conserve water, save energy, and retain topsoil. To minimize 


chemical use, reduce stormwater runoff, and create wildlife habitat.  


DESCRIPTION 


California has multiple sustainable landscaping education and market transformation programs that offer 


certification for complying with a comprehensive set of criteria and specifications identifying landscape 


design, maintenance, and plant selection. The GreenPoint Rated program uses a subset of these same 


criteria. 


CRITERIA FOR QUALIFICATION 


One Water point is available. Design and build solutions that go beyond the landscape measures of the 


GreenPoint Rated program, and receive official certification from a local sustainable landscape program. 


Examples of acceptable programs include the following: 


 San Francisco Bay area—ReScape California (formerly, Bay Friendly Landscaping and Gardening 


Coalition) ( http://rescapeca.org/) 


 Los Angeles area—California Friendly Landscaping (http://www.bewaterwise.com)  


 Sacramento area—River-Friendly Landscaping Coalition 


(http://www.ecolandscape.org/riverfriendly/)  


Complying with a local landscape ordinance does not meet the requirements of this measure. 


VERIFICATION 


Field Verification: Not required. 


Documentation: A copy of the certification from the local landscape program. 


CODE ISSUES 


In 2010, the California state Updated Model Water Efficient Landscape Ordinance AB 1881 went into 


effect. Local municipalities are required to either adopt this ordinance or enact a separate ordinance that is 


at least as effective in conserving water. 


The statewide California Green Building Code (CALGreen) also has significant requirements for outdoor 


water conservation. 


RESOURCES 


“ReScape California is an advocate and expert in the creation of renewable landscapes throughout our 


beautiful state.” 2016. ReScape California. Accessed December 12, 2016. (formerly, Bay Friendly 


Landscaping and Gardening Coalition.) http://rescapeca.org/.. 



http://rescapeca.org/

http://www.bewaterwise.com/

http://www.ecolandscape.org/riverfriendly/

http://rescapeca.org/
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The Bay Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“bewaterwise.com®.” Metropolitan Water District of Southern California. Accessed December 14, 2016. 


http://www.bewaterwise.com/.  


The California Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


12, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Model Water Efficient Landscape Ordinance.” California Code of Regulations, Title 23, Division 2, 


Chapter 2.7. Accessed December 12, 2016. 


http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-


%20Official%20CCR%20pages.pdf. 


“River-Friendly Landscaping.” RFLC (River-Friendly Landscaping Coalition). Accessed December 12, 


2016. http://www.ecolandscape.org/riverfriendly/ 


The River-Friendly landscaping guidelines give thorough information and landscape design 


strategies to conserve topsoil and minimize the construction footprint. 


C16. MAINTENANCE CONTRACT WITH CERTIFIED PROFESSIONAL 


INTENT 


To encourage proper maintenance of a well-designed landscape to ensure that benefits continue. 


DESCRIPTION 


A water-efficient and resource-efficient landscape is the result of a good design. After the landscape is built 


and installed, it is important to maintain the landscape as it was designed; this can be accomplished by 


trained and educated professionals. 


CRITERIA FOR QUALIFICATION 


One Water point is available. Include a Bay-Friendly Qualified Professional (BFQP) or equivalent 


certified professional as a primary member of the maintenance team. The professional must have graduated 


from the Bay-Friendly Training for Maintaining Existing Landscapes program or an equivalent training 


program, and must hold their qualification current. Project manager is the preferred role for the certified 


individual. 


An equivalent training program and certification would include the following content: 


 Mulch lawns properly. 


 Use mulch to eliminate turf and control weeds without herbicides. 


 Maintain site by using Integrated Pest Management practices. 



http://www.bewaterwise.com/

http://www.hcd.ca.gov/CALGreen.html

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/Title%2023%20extract%20-%20Official%20CCR%20pages.pdf

http://www.ecolandscape.org/riverfriendly/
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 Reduce green waste. 


 Assess compost quality. 


 Install and maintain stormwater infrastructure. 


 Manage wildlife habitat and native plants. 


VERIFICATION 


Field Verification: Not required. 


Documentation: Verification of current BFQP certification or equivalent certification of the professional on 


the maintenance team. 


CODE ISSUES 


None 


RESOURCES 


None 


C17. COMMUNITY GARDEN 


INTENT 


To reduce greenhouse gas emissions, pollution, and energy consumption caused by transporting food great 


distances. 


DESCRIPTION 


Community gardens provide a wealth of benefits, including encouraging physical activity and improved 


nutrition, increasing community interaction, and educating people about basic food production and local 


economies. Promoting a variety of local food production pathways can improve local economic 


development, offer support of local small scale farms, reduce pollution effects of transporting food great 


distances, and provide access to healthy, diverse and fresh produce. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


Two Community points are available. Provide one of the following: 


 A community garden that does the following: 


– Establishes covenants, conditions, and restrictions (CC&R) or other forms of deed restrictions 


that do not prohibit the growing of produce in the project area, including greenhouses; any 


portion of residential front, rear, or side yards; or balconies, patios, or rooftops. Greenhouses, 


but not gardens, may be prohibited in front yards that face the street. 


– Dedicates permanent and viable growing space and/or related facilities (such as greenhouses) 


within the project. The garden should be located on site and must be within ½ mile of all 


residences. Ensure that the spaces are owned and managed by an entity that includes 
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occupants of the project in its decision making, such as a community group, homeowners’ 


association, or public body. 


– Has a minimum size of 8 sq. ft. per unit. The garden area is defined as the area available for 


gardening and excludes pathways, storage, and other areas not available for planting. Or a 


fruit orchard in lieu of planting beds.  


– Has all day solar access (minimum 8 hours), fencing, a water supply, a garden shed for tool 


storage, and defined planting areas (including raised beds, if necessary) and pedestrian access. 


 If a project is pursuing this credit through access to a Community Supported Agriculture (CSA) 


program, the project must meet the following criteria: 


– Purchase shares in a CSA program located within 150 miles of the project site for at least 50% 


of dwelling units within the project for two years. 


– Deliver shares to a point within ½ mile of the project’s geographic center on a regular 


schedule, not less than twice per month at least four months of the year 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes representative photos of the 


garden. 


Documentation: CCR’s and site plan showing community garden area and calculations to meet threshold 


for the measure, or documentation of CSA membership.  


CODE ISSUES 


None 


RESOURCES 


“ReScape California is an advocate and expert in the creation of renewable landscapes throughout our 


beautiful state.” 2016. ReScape California. Accessed December 12, 2016. (formerly, Bay Friendly 


Landscaping and Gardening Coalition.) http://rescapeca.org/. 


“Community Supported Agriculture.” 2016. LocalHarvest, Inc. Accessed December 12, 2016. 


http://www.localharvest.org/csa/. 



http://rescapeca.org/

http://www.localharvest.org/csa/
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D. STRUCTURAL FRAME AND BUILDING 
ENVELOPE 


D1. OPTIMAL VALUE ENGINEERING 


INTENT 


To reduce the consumption of excess framing material, and the related costs. To increase the R-value of the 


thermal envelope. 


DESCRIPTION 


Optimal Value Engineering (OVE, also known as Advanced Framing, refers to techniques that reduce the 


amount of lumber used to build a home while maintaining structural integrity, increasing insulation value, 


and meeting the building code. 


Recommendations for achieving success in this area include detailed framing plans and education and 


supervision of framing crews. 


CRITERIA FOR QUALIFICATION 


Up to six points are available, as follows: 


D1.1. Joists, Rafters, and Studs at 24 Inches on Center  


Three points total (one Energy point and two Resources points) are available. Install floor, wall and 


roof framing 24 inches on center.  


For buildings of two stories or less, this measure includes all interior and exterior walls. 


For buildings of more than two stories, this measure includes interior and exterior walls on the top floor and 


only interior walls on all other floors. 


D1.2. Non-Load Bearing Door and Window Headers Sized for Load  


One Resources point is available. Install door and window headers with 4"×4" lumber or less on non-load-


bearing walls. 


Note: An engineer or architect will typically provide a header schedule for only load-bearing walls, not 


non-load-bearing walls. This measure focuses on non-load-bearing walls; therefore, load-bearing walls do 


not need to be evaluated. 


A gable wall is typically non-load-bearing, so headers in gable walls should be 4"×4" or less as well. 


Structural Insulated Panel (SIP) and Insulated Concrete Form (ICF) walls have no or very small headers; 


therefore, they qualify for this measure. 


D1.3. Advanced Framing Measures  


Two Resources points are available. Use at least three of the following strategies to reduce framing in 


walls: 
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 Cripple studs to maintain stud layout (e.g., not for perceived load where none truly exists). Using 


full height cripple studs to support the ends of the window sill does not qualify for this measure, 


while using shorter scrap lumber does. 


 Two-stud corners. 


 Flat channels or ladder blocking at wall intersections. 


 Exterior wall dimension that is modularized in 24 inches. 


 Window rough opening layout on 24 inch modular. 


 No headers installed in exterior walls (load bearing rim joist and headers in attic or between 


floors). 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification for all selected criteria and takes 


representative photos of framing elements. 


Documentation: Not required, but could be illustrative. 


CODE ISSUES 


Optimal Value Engineering (OVE) issues are addressed in the California Building Code (CBC), Chapter 


23, Section 2308.8.3, “Framing around openings,” and Section 2308.9.1, “Size, height, and spacing.” 


Check local codes and consult a structural engineer to ensure that framing practices and the entire framing 


assembly comply with state and local framing codes, including seismic requirements. 


RESOURCES 


None 


D2. CONSTRUCTION MATERIAL EFFICIENCIES 


INTENT 


To reduce framing material consumption and related costs by assembling building components in a factory, 


where assembly is more efficient and more controlled than on-site construction. 


DESCRIPTION 


Factory-assembled lumber reduces waste generated on site and can cut labor time and cost to 1/4 of the 


expected time and cost of stick frame consumption. Additionally, factory-assembled lumber can reduce the 


amount of materials used in framing and minimize the time spent framing and erecting the structure. 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Use wall and roof framing materials that were pre-assembled and 


delivered to the job site for 80% of the project, determined by board-feet or as a percentage of the total 


framing material. This includes pre-assembled framing components or walls without insulation. 
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Pre-fabricated walls, floors, or roofs that have insulation installed, such as SIPs or other pre-made building 


systems or solid wall assemblies, are not eligible for this measure, but can be awarded credit through 


measure D6, “Solid Wall Systems” on page 67. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification when the lumber is delivered, if 


possible. 


Documentation: 


 An invoice of ordered material and calculations, such a simple spreadsheet analysis of materials 


used. 


 Percentage calculations that show 80% of the lumber was pre-assembled when delivered. 


CODE ISSUES 


OVE issues are addressed in the CBC, Chapter 23, Section 2308.8.3, “Framing around openings,” and 


Section 2308.9.1, “Size, height, and spacing.” 


Check local codes and consult a structural engineer to ensure that framing practices and the entire framing 


assembly comply with state and local framing codes, including seismic requirements. 


RESOURCES 


D3. ENGINEERED LUMBER 


INTENT 


To reduce pressure on old growth forest by utilizing framing materials that are not made from large 


diameter solid lumber, but rather made from smaller diameter rapid-growth lumber and assembled into 


engineered materials. 


DESCRIPTION 


Solid-sawn lumber in sizes 2×10 and greater typically comes from old-growth forests or large diameter 


trees. On the other hand, engineered lumber products come from small-diameter fast-growing plantation 


trees. These products include glued laminated timber (glulam), laminated veneer lumber (LVL), laminated 


strand lumber (LSL), parallel strand lumber (PSL), wood I-joists, wood floor trusses, finger-jointed studs, 


and oriented strand board (OSB). 


Engineered lumber can replace larger solid sawn lumber in beams, headers, floor joists, and roof rafters. 


Use engineered or finger-jointed studs wherever conventional studs are typically used. Finger-jointed studs 


use short pieces of 2×4 or 2×6 material glued together to form standard stud lengths, which are 


dimensionally straight. OSB is produced by layering wood strands/flakes to produce a panel, and can be 


used to replace plywood (which is produced by layering thin sheets of veneer). 
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CRITERIA FOR QUALIFICATION 


Up to five points are available. Use engineered lumber instead of solid-sawn lumber in at least 90% of 


each measure’s elements. The structural building plans should specify engineered lumber. Steel members 


or structurally-rated recycled wood members also qualify for each measure, as follows: 


D3.1. Engineered Beams and Headers 


One Resources point is available. Note: This measure applies to structural and non-structural headers and 


beams, including doors and windows. 


D3.2. Wood I-Joists or Web Trusses for Floors 


One Resources point is available. Note: This measure is not available for single-story homes with slab-on-


grade construction. 


D3.3. Engineered Lumber for Roof Rafters 


One Resources point is available. Note: Roof trusses do not qualify for this measure. This measure is 


intended for rafter type framing. 


D3.4. Engineered or Finger-Jointed Studs for Vertical Applications 


One Resources point is available.  


D3.5. OSB for Subfloor 


½ Resources point is available. Note: This measure is not available for concrete slab subfloor. 


D3.6. OSB for Wall and Roof Sheathing 


½ Resources point is available. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification of engineered framing components and 


takes representative photos to show framing throughout the home. 


Documentation: Not required. 


CODE ISSUES 


None 


RESOURCES 


None 
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D4. INSULATED HEADERS 


INTENT 


To provide better insulation than what is provided by solid wood. 


DESCRIPTION 


Insulated headers consist of insulation adhered between two wood panels or two dimensional wood 


components to create a larger structural member that is structurally sound and provides a thermal break. 


Insulated headers improve the overall energy efficiency of the home and provide a much higher insulation 


value, all while being lighter than solid wood headers. 


CRITERIA FOR QUALIFICATION 


One Energy point is available. Use insulated headers for all headers on exterior walls. 90% of the headers 


(based on length) must comply with this measure. 


Note that Structural Insulated Panel (SIP) walls and Insulated Concrete Form (ICF) walls qualify for this 


measure because they are inherently insulated. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of exterior headers in 


the home. 


Documentation: Not required. 


CODE ISSUES 


None 


RESOURCES 


None 


D5. FSC-CERTIFIED WOOD 


INTENT 


To promote the use of sustainably harvested materials as designated by the Forest Stewardship Council 


(FSC). 


DESCRIPTION 


The FSC is an international, independent, non-governmental sustainable forestry program. FSC 


certification assures that the forest from which the wood was harvested is managed in an environmentally, 


economically, and socially responsible manner under very strict standards. The FSC addresses social 


responsibility and environmental aspects by maintaining a chain-of-custody certification throughout the 
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cutting, milling, and delivery of final products, thus ensuring that the end product originated from a 


certified sustainably managed forest. In light of these realities, FSC created two basic levels of performance 


for products within the FSC system: FSC 100% and FSC Mix. Products that bear the FSC 100% label or 


are invoiced with the “FSC 100%” claim are 100% from FSC-certified forests. 


FSC certification is the most stringent lumber verification rating; any other labels are not considered 


equivalent, and do not qualify for this measure.  


CRITERIA FOR QUALIFICATION 


Up to nine points are available for using FSC-certified solid wood framing, OSB, and plywood, as 


follows: 


D5.1. Dimensional Lumber, Studs, and Timber  


Up to six points are available. Use at least the following percentages of FSC-certified lumber (calculated in 


board feet): 


 Minimum 40%—Two Resources points 


 Minimum 65%—Four Resources points 


 Minimum 90%—Six Resources points 


When calculating the percentage of FSC material, the following multiplier should be used for product that 


is designated as 100% FSC: 1.5 times the calculated board feet. This differential weighting reflects the 


different levels of performance implicit in the two different labels/claims (FSC 100% vs. FSC Mix) and 


incentivizes progress toward the highest level of performance (FSC 100%). 


This measure includes all solid wood material used to frame a wall, floor, or ceiling. This measure applies 


to solid sawn or engineered lumber. 


D5.2. Panel Products 


Up to three points are available. Use at least the following percentages of FSC-certified lumber 


(calculated in board feet): 


 Minimum 40%—One Resources point 


 Minimum 65%—Two Resources points 


 Minimum 90%—Three Resources points 


When calculating the percentage of FSC material, the following multiplier should be used for product that 


is designated as 100% FSC: 1.5 times the calculated square feet. This differential weighting reflects the 


different levels of performance implicit in the two different labels/claims (FSC 100% vs. FSC Mix) and 


incentivizes progress toward the highest level of performance (FSC 100%). 


This measure includes plywood and OSB used for the subfloor, wall sheathing, interior shear walls, and 


roof decking. 


VERIFICATION 


Field Verification:  The Rater conducts field compliance verification for all selected criteria and takes 


representative photos of framing elements illustrating FSC stamps  If stamps are not visible, take photos 


and note stamps were not visible.  


Documentation:  
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 Documentation that substantiates the FSC certification of the materials, including invoices, the 


chain of custody numbers from the vendors, and the FSC designations (i.e., 100% or Mixed-FSC). 


 Calculations of the percentage of FSC-certified material versus non-FSC-certified material. 


CODE ISSUES 


None 


RESOURCES 


“FSC: Forest Stewardship Council United States.” 2016. FSC (Forest Stewardship Council). Accessed 


December 12, 2016. http://www.fsc.org. 


The FSC is an independent, non-governmental, not-for-profit organization established to promote 


the responsible management of the world’s forests. 


D6. SOLID WALL SYSTEMS 


INTENT 


To reduce waste generation through more efficient construction assemblies. To increase R-value and air 


tightness. 


DESCRIPTION 


Solid wall systems include SIPs, insulated pre-cast concrete, ICFs, aerated autoclaved concrete (AAC), and 


similar panel or block systems that are not constructed of wood studs. Each of these systems requires 


specialized installation techniques; when using them, always follow the manufacturer’s specifications. 


CRITERIA FOR QUALIFICATION 


Up to five points of credit are available, as follows: 


D6.1. At Least 90% of Floors 


One Resources point is available. Replace at least 90% of floors (calculated in area) with a solid system. 


Note: This measure is not available for single-story homes with slab-on-grade construction. 


D6.2. At Least 90% of Exterior Walls 


Two points total (one Energy point and one Resources point) are available. Replace at least 90% of 


exterior walls (calculated in area) with a solid system. 


D6.3. At Least 90% of Roofs 


Two points total (one Energy point and one Resources point) are available. Replace at least 90% of roof 


(calculated in area) with a solid system. 



http://www.fsc.org/
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VERIFICATION 


Field Verification: The Rater completes field compliance verification and takes representative photos of the 


roof, floors, and walls. 


Documentation: If necessary for verification, the Rater may request calculations demonstrating that the 


90% threshold is met. 


CODE ISSUES 


Solid systems are generally referenced by model building codes and numerous standards-writing agencies, 


but are often not referenced directly in state or local codes. Additional approval by the Building Official, 


International Council of Building Officials (ICBO) evaluation report, or an engineer may be required. 


RESOURCES 


“EPS Industry Alliance - Insulated Concrete Forms.” 2013. EPS-IA (EPS Industry Alliance). Accessed 


December 12, 2016. http://www.forms.org/.  


The EPS Industry Alliance (EPS-IA) is a trade association representing the ICF industry. 


“SIPA | Structural Insulated Panel Association.” 2016. SIPA (Structural Insulated Panel Association). 


Accessed December 12, 2016. http://www.sips.org/.  


The Structural Insulated Panel Association (SIPA) is a trade association representing the SIP 


industry. 


D7. ENERGY HEELS ON ROOF TRUSSES 


INTENT 


To improve the thermal envelope by accommodating the fullest depth of insulation at the outer edges of 


exterior walls. 


DESCRIPTION 


Increased heat loss often occurs at the intersection of perimeter walls and the roof framing because 


conventional roof trusses or rafters meet the exterior walls at a narrow angle; this reduces the area available 


for insulation. A raised heel truss (also called an energy heel) is a framing technique that raises the height 


of the truss at the exterior wall top plates to accommodate a greater depth of insulation at the home’s 


perimeter. The increased height of an energy heel may require modifications to exterior sheathing, siding, 


soffit and trim details. 


CRITERIA FOR QUALIFICATION 


One Energy point is available. Design and install a roof truss with a raised heel that allows for 75% of the 


depth of the attic insulation value at the outside edge of the exterior wall, while also allowing for attic 


ventilation as required. 


Flat roofs that have insulation that extends over the exterior wall comply with this measure. 



http://www.forms.org/

http://www.sips.org/
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This measure is only available to homes with three floors or less. 


This measure applies to flat and sloped roofs. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos that show the 


measurement. 


Documentation: A building plan or specification detail of the truss that depicts the raised heel and a 


minimum of 75% of the attic/ceiling insulation value, as noted within the Title 24 report. 


CODE ISSUES 


None 


RESOURCES 


“Residential Roof Envelope Measures.” October 2011. Pacific Gas and Electric Company, Southern 


California Edison, SoCalGas, SDG&E. Accessed December 12, 2016. 


http://www.energy.ca.gov/title24/2013standards/prerulemaking/documents/current/Reports/Residential/Env


elope/2013_CASE_R_Roof_Measures_Oct_2011.pdf.  


D8. OVERHANGS AND GUTTERS 


INTENT 


To improve the durability of exterior surfaces by reducing the exposure to water and sun. To reduce the 


potential for moisture-related problems by positively draining water away from the foundation. 


DESCRIPTION 


Overhangs increase a dwelling’s durability by protecting it from the elements and helping to reduce the 


amount of rain and sunlight striking walls and windows. Gutters provide a pathway for water to exit the 


roof without entering walls or splashing back onto the foundation and siding. Optimizing overhangs can 


also shade walls and windows for passive cooling. 


CRITERIA FOR QUALIFICATION 


Up to two points are available. Build an overhang around the building’s entire roof (both eave and gable 


sides), with gutters installed on 90% of eaves. Points are determined based on the size of the overhang, as 


follows: 


 16 inch overhang and gutters—One Resources point 


 24 inch overhang and gutters—Two points total (one Energy point and one Resources point) 


Note: This measure is only available to homes with three floors or less. 


The overhang distance is measured horizontally from the outer edge of the fascia board or rafter tail (not 


from the outer edge of the rough framing) to the finish siding (not to the outer edge of the gutter). Gutters 



http://www.energy.ca.gov/title24/2013standards/prerulemaking/documents/current/Reports/Residential/Envelope/2013_CASE_R_Roof_Measures_Oct_2011.pdf

http://www.energy.ca.gov/title24/2013standards/prerulemaking/documents/current/Reports/Residential/Envelope/2013_CASE_R_Roof_Measures_Oct_2011.pdf
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must discharge at least five feet from the foundation (either above or below ground). The water may be 


discharged into the public storm drain system (including a driveway leading to the storm drain system), a 


rainwater catchment system, or a deliberately designed drainage pathway that is able to accept larger 


amounts of water without erosion occurring (due to a deliberate depression, such as a swale, or a high 


infiltration rate area, such as a gravel-filled drain bed or rain garden). 


Rain chains do not qualify as downspouts, unless they are at least 24 inches from the home, will never 


splash on the home, and have deliberate drainage pathways discharging at least 5 feet from the foundation, 


as described previously. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of overhangs, gutters, 


and drainage pathways. 


Documentation: Plans may be required with dimension of overhang depth and discharge distance. 


CODE ISSUES 


Codes may specify the design of the eaves and/or soffits. Eaves are subject to local setback requirements. 


RESOURCES 


None 


D9. REDUCED POLLUTION ENTERING THE HOME FROM THE GARAGE 


INTENT 


To reduce the potential for garage pollutants to enter the home. 


DESCRIPTION 


According to the U.S. Environmental Protection Agency (EPA), an attached garage is the biggest 


contributor to indoor air pollution. Car exhaust contains carbon monoxide and many known carcinogens. 


Other pollutants found in garages include benzene from lawnmowers and power tools, pesticides and 


fertilizer for yards or gardens, toxic cleaning agents, and chemicals in paints and adhesives. These and 


other pollutants can migrate into living spaces through doors and cracks in walls and ceilings adjacent to 


the garage. 


Garages can be designed and built to reduce the possibility of pollutants entering the home. Detached 


garages provide the most effective means of keeping garage pollutants out of the home. Additional garage 


ventilation is always recommended such as an exhaust fan that can be triggered by an electric garage door 


and put on a timer to run after the door has been opened or closed. 


CRITERIA FOR QUALIFICATION 


Note: Either measure D9.1 or D9.2 must be completed for the project to receive credit for measure J9, 


“EPA Indoor airPLUS Certification” on page 143. 
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As a prerequisite for all criteria in this measure, no heating or cooling system ductwork or central air 


handlers shall be present in the garage. 


Up to two points of credit are available, as follows: 


D9.1. Detached Garage 


Two IAQ/Health points are available for this measure. This measure is mutually exclusive with measure 


D9.2. 


A carport, detached garage, or no garage meets the intent of this measure for both single family and 


multifamily projects. 


D9.2. Mitigation Strategies for Attached Garage 


One IAQ/Health point is available for this measure. This measure is mutually exclusive with measure 


D9.1.  


Complete one of the following: 


 In an attached single family garage, install a minimum 70 cfm fan (for non-ducted units) or 100 


cfm fan (for ducted units) on the opposite wall or reasonably far from the door to the house. The 


fan should be hardwired and rated for continuous operation. The fan should be run continuously or 


should be designed with an automatic timer control (linked to the occupant sensor, light switch, or 


garage door opening/closing mechanism) requiring the fan to run a minimum of three air changes 


on each triggered cycle. For multifamily projects, fans must be controlled by carbon monoxide 


sensors where demand-controlled ventilation of garages is required. 


 In an attached single family garage, tightly seal the air barrier between the garage and the living 


space by using foams, weather-stripping, and caulking to create an air barrier between the garage 


and living areas. Completely seal the garage walls and ceilings adjacent to the home. The seal 


must be airtight to the drywall, framing, interior doorway, and all penetrations and shared surfaces. 


To create this seal, perform any or all of the following: 


– Tape and joint compound all drywall joints. 


– Paint walls and ceilings (because carbon monoxide could penetrate unfinished drywall and 


seams). 


– Caulk/seal the bottom plate to the floor. 


– Caulk/seal the drywall to the bottom plate and to any framed opening. 


– Install a rubber or foam gasketed door frame (including side and top weatherstripping and 


door sweep). Metal weatherstripping does not qualify. 


– Use caulk or foam to completely seal all penetrations in all garage walls and ceilings on both 


sides of walls, ceilings and floors. 


– Seal all connecting floor and ceiling joist bays. 


– Place carbon monoxide alarms in adjacent rooms that share a door with the garage. 


Verification of airtight seal shall be accomplished by using a blower door to depressurize the 


home and verifying a lack of air movement from garage to home. The test method should consist 


of the following steps (which are based on the best practice guidelines from the American Lung 


Association® Healthy Home Program): 


a. Set up the house for an ordinary blower door test. 


b. Shut all exterior and interior garage doors, and turn off fans and HVAC. 


c. Depressurize the house to -50 pascals to outside. 


d. Slide a tube (such as a copper capillary tube) from a manometer under the interior door to the 


garage. 
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e. Verify that the pressure difference across the garage door to the house is 49 pascals or less. 


Note that the testing technician will have to average both pressure difference measurements 


over five to ten minutes to account for variations. 


 


 In an attached multifamily garage (whether be it naturally ventilated or equipped with a ventilation 


fan), tightly seal the air barrier between the garage and the living space by using foams, weather-


stripping, and caulking to create an air barrier between the garage and living areas. Completely 


seal the garage walls and ceilings adjacent to the building. The seal must be airtight to the concrete 


and/or drywall, framing, interior doorways, elevators, and all penetrations and shared surfaces. To 


create this seal, perform all of the following: 


– Tape and joint compound all drywall joints. 


– Paint walls and ceilings (because carbon monoxide could penetrate unfinished drywall and 


seams). 


– Caulk/seal the bottom plate to the floor. 


– Caulk/seal the drywall to the bottom plate and to any framed opening. 


– Install a rubber or foam gasketed door frame (including side and top weatherstripping and 


door sweep). Metal weatherstripping does not qualify. 


– Use caulk or foam to completely seal all penetrations in all garage walls and ceilings on both 


sides of walls, ceilings and floors. 


– Seal all connecting floor and ceiling joist bays. 


– Place carbon monoxide sensors throughout the garage that trigger a garage ventilation fan. 


– Specify that the garage ventilation fan be an efficient, variable speed or VFD 


– Place carbon monoxide alarms in adjacent spaces that share a door or elevator with the 


garage. 


 


VERIFICATION 


Measure D9.1 


Field Verification: The Rater conducts field compliance verification and takes photos of the detached 


garage. 


Documentation: Not required. 


Measure D9.2 


Field Verification: The Rater completes one of the following: 


 For the single family garage fan, the Rater conducts field compliance verification of the garage 


fan’s installation and runtime (either continuous or linked to an occupant sensor, light switch, or 


other controller) or of the detached garage. The Rater takes representative photos of applicable 


elements. 


 For the tightly sealed air barrier for single family homes, verification of the airtight seal should be 


accomplished with a blower door test that depressurizes the home to -50 pascals (with respect to 


outdoors) and verifies that lack of air movement from the garage to the home by verifying that the 


pressure difference across the garage door to the house is 49 pascals or less and by using smoke 


sticks or a fog machine as a diagnostic tool. This test must be completed by an individual who has 


been trained in the use of the equipment and has certification associated with its use, such as a 


Building Performance Institute (BPI) Business Analyst (BA) rater or a Home Energy Rating 


System (HERS) rater. 


 For tightly sealed air barrier for multifamily projects, take pictures of and document the 


implementation of each of the strategies stated in the criteria section, conduct and document tests 
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to verify the proper activation thresholds of the carbon monoxide sensors and the operation of the 


ventilation fan(s). This test must be completed by an individual who has been trained in the use of 


the equipment and has certification (or equivalent training/experience) associated with its use. 


Documentation: The Rater completes one of the following: 


 For the single family garage fan, the Rater collects documentation of control, runtime, and air 


changes per hour. 


 For the single family tightly sealed air barrier, the Rater collects test results of a blower door test 


and an Accountability Form from a qualified professional that this measure has been met.  


 For the multifamily tightly sealed air barrier, the Rater collects pictures, documentation of the 


sensor and fan tests, illustrative documentation of the listed strategies (e.g., specifications, scopes 


of work, contracts, architectural drawings, etc.) and Accountability Forms from the testing 


professional, general contractor and any subcontractors or associated professionals that this 


measure has been met. 


CODE ISSUES 


CBC, Chapter 7, Fire and Smoke Protection Features, refers to fire resistant construction, which addresses 


exterior wall construction, penetrations, and exits. 


RESOURCES 


“American Lung Association® Health House® Builder Guidelines.” December 2006. American Lung 


Association. Accessed June 15, 2013. http://www.healthhouse.org/build/2007-


2008HHbuilderguidelines.pdf.  


“Canada Mortgage and Housing Corporation.” 2013. CMHC (Canada Mortgage and Housing Corporation). 


Accessed June 15, 2013. http://www.cmhc-schl.gc.ca/en/.  


The Canada Mortgage and Housing Corporation (CMHC) has numerous research studies on 


garage to home air leakage testing. 


Dodson, Robin E.et al. “Influence of basements, garages, and common hallways on indoor residential 


volatile organic compound concentrations.” Atmospheric Environment 42 (2008): 1569-1581. 


Newey, Mark. “Tighten Up Your Advice About Air Sealing.” January 1, 2005. Home Energy Magazine. 


Accessed June 15, 2013. http://www.homeenergy.org/show/article/nav/retrofit/id/294.  


D10. STRUCTURAL PEST AND ROT CONTROLS 


INTENT 


To increase the durability of construction by installing permanent, non-chemical or less-toxic chemical 


measures to reduce damage caused by common pests and rot. 


DESCRIPTION 


Pests are attracted to moisture, darkness, food, and rotting wood. Ants, termites, and other pests can 


damage cellulose-based building materials. Some chemical treatments designed to deter pests may be toxic 



http://www.healthhouse.org/build/2007-2008HHbuilderguidelines.pdf

http://www.healthhouse.org/build/2007-2008HHbuilderguidelines.pdf

http://www.cmhc-schl.gc.ca/en/

http://www.homeenergy.org/show/article/nav/retrofit/id/294
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to humans and other animals. However, permanent structural pest controls can stop pests along the typical 


pathways used to enter the home while avoiding the use of chemicals. 


CRITERIA FOR QUALIFICATION 


Up to two points of credit are available for installing structural pest controls with the goals of reducing 


opportunities for rot, using building materials that deter or do not attract pests, and increasing the distance 


between the soil and the home’s framing materials, as follows: 


D10.1. All Wood Located At Least 12 Inches Above the Soil  


One Resources point is available. Ensure that the distance between the sill/sole plate or siding (whichever 


is closer to grade) and the finished soil grade after foundation plant landscaping and mulching is at least 12 


inches. Assume at least three inches of mulching. This measure applies to all wood, including siding, trim, 


and structural members. 


D10.2.  Wood Framing Treated With Borates or Factory-Impregnated, or Wall Materials 
Other Than Wood  


One Resources point is available. Comply with one (or a combination) of the following: 


 All wood three feet from the foundation is treated with borates. 


 All material within three feet of the foundation uses factory-impregnated borates. 


 All walls are not made of wood. 


This measure includes all wood for dimensional lumber, sheathing, and siding. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification to confirm that the materials installed 


match the specification, or that the walls are not made of wood. 


Documentation: Specifications of materials that comply with the measure.  


CODE ISSUES 


CBC, 2304.11, “Protection against decay and termites” includes requirements for durability and requires 


that wood framing be eight inches above grade; this measure goes beyond the California code. 


RESOURCES 


None 


D11. MOISTURE-RESISTANT MATERIALS IN WET AREAS (SUCH AS KITCHEN, 
BATHROOMS, UTILITY ROOMS, AND BASEMENTS) 


INTENT 


To improve building durability by incorporating permanent measures designed to prevent moisture damage 


commonly found in high-moisture interior areas. 
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DESCRIPTION 


Use appropriate building materials and systems in wet areas to reduce opportunities for rot, mold, and 


mildew, and the associated damage, indoor air quality problems, and pest problems. The wet areas 


addressed by this measure include (but are not limited to) the kitchen, bathrooms, laundry areas, entryways, 


HVAC and water heaters. 


CRITERIA FOR QUALIFICATION 


Two points (one IAQ/Health point and one Resources point) are available. This measure is a 


requirement associated with measure J9, “EPA Indoor airPLUS Certification” on page 143. 


Implement all of the following practices: 


 Use non-paper-faced and non-gypsum based backer board on the walls of the tub, shower, and spa 


areas. Install a water resistive barrier between backer board and wood framing (or an equivalent 


provision to protect wood framing from becoming moist). 


 Use water-resistant flooring (such as stone/clay tile, non-wood based laminates, concrete, VCT, 


vinyl, or linoleum, but not wood, carpet, or laminate/engineered wood) over the entire floor area 


of kitchens, bathrooms, laundry/utility rooms, HVAC and water heater areas, and spa areas, and 


within three feet of exterior doors. 


 Install tile or other water-resistant materials on walls to a minimum of four inches horizontally and 


vertically from the edges of tub and/or shower assemblies to protect adjoining walls and cabinets 


from water exposure. Painted drywall and sealed cabinetry are not water-resistant. 


 For all water heaters installed in or over the living space, install a drain pan and plumb it to a 


drain. Tankless and/or hybrid water heaters must also have pans and drains. 


 For any clothes washers or dishwashers installed in or over the living space, install one of more of 


the following: 


– A drain and drain pan 


– An accessible single-throw supply valve 


– A leak detection device that can cut the water supply 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification of installed practices and takes 


representative photos of all components. 


Documentation: Not required, but could be illustrative. 


CODE ISSUES 


None 


RESOURCES 


None 
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E. EXTERIOR 


E1. ENVIRONMENTALLY PREFERABLE DECKING 


INTENT 


To reduce pressure on landfills and reduce the need to harvest new resources by using recycled content 


materials. 


DESCRIPTION 


In addition to being exposed to the weather, a deck is often subjected to heavy foot traffic. Environmentally 


preferable alternatives to conventional lumber can extend the life of a deck while conserving natural 


resources. Environmentally preferable options include materials that have one or more of the following 


attributes: 


 Reclaimed 


 Local: Materials extracted, processed, and manufactured within 500 miles of the home offer many 


environmental, economic, and social benefits, such as reduced transportation efforts (and 


associated reduced fuel use and pollution), local economic development, and heightened 


community awareness of the links between the sourcing of materials and the associated 


environmental impact. 


 Recycled: Recycled-content lumber comes in two varieties: recycled plastic lumber, which 


contains only plastic, and composite lumber, which combines wood fiber and plastic. These 


products can be installed with screws and cut like wood; follow the manufacturer’s installation 


recommendations closely. Both plastic lumber and composite lumber can be made using virgin 


plastic, post-industrial recycled plastic, post-consumer recycled plastic, or a combination of the 


three, depending on the manufacturer. 


 FSC-Certified: FSC-certified wood comes from forests managed in accordance with stringent 


sustainable forestry practices. FSC-certified wood material can be used for all exterior decking 


applications in all non-structural applications (decking planks, stair treads, risers, railings, etc.) or 


as structural deck members in conjunction with recycled-content lumber in all nonstructural 


applications. Choose a species of FSC-certified wood that is appropriate for exterior decking (for 


example, a species that may be treated). 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Use one of the following types of materials in non-structural deck 


applications (including decking planks, stair treads, stair risers, and railings): 


 Reclaimed materials 


 Locally produced materials, where documented evidence exists that 90% of the weight or volume 


of the material is extracted, processed, or manufactured within 500 miles of the home. This does 


not apply to materials that are generally considered to be environmentally unpreferable in their 


extraction, manufacture, installation, use, or end of life. This does not apply to common materials 


that typically have always been local throughout the state, such as stone, sand, cement, and 


aggregate. Build It Green will review the use of these criteria. 


 Recycled-content lumber, where at least 50% of the plastic portion of the product, regardless of 


the ratio of wood to plastic, is post-consumer recycled content. Post-industrial and pre-consumer 


recycled content is counted at half the rate of post-consumer recycled content. 
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 Forest Stewardship Council (FSC) certified wood material. When calculating the percentage of 


FSC material, the following multiplier should be used for products that are designated as 100% 


FSC: 1.5 times the calculated board feet (or cubic feet, as appropriate). This differential weighting 


reflects the different levels of performance implicit in the two different labels/claims (FSC 100% 


or FSC Mixed) and incentivizes progress toward the highest level of performance (FSC 100%). 


Note: Credit is only available for this measure if a deck is present. A patio may receive credit as an 


alternative to a deck credit if it is constructed of reclaimed or recycled content materials (credit for local 


materials is not available) installed in a pervious assembly (e.g., recycled rubber pavers, urbanite – slabs of 


broken old sidewalk)  


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes representative photos of 


materials and assemblies. 


Documentation:  


 The material product data sheet(s), which indicate reclaimed, extraction, processed, or 


manufacturing distance from the project site, or recycled content. 


 An invoice and unbroken chain of custody documentation for any FSC-certified materials. 


CODE ISSUES 


The California Building Code (CBC) states that the mounting of railings must be capable of withstanding at 


least 200 pounds applied in any direction at any point on the rail. 


RESOURCES 


None 


E2. FLASHING INSTALLATION THIRD-PARTY VERIFIED 


INTENT 


To improve building performance and durability by incorporating permanent and effective measures 


designed to prevent moisture damage commonly found at exterior areas. 


DESCRIPTION 


Flashing is a thin layer of impervious material installed underneath the exterior siding and roofing material 


in order to prevent moisture from traveling through building joints and into the building envelope. To be 


most effective, flashing details should be specified on plans and include details for all significant exterior 


building material junctures. A third-party inspection of flashing details provides quality control on 


construction practices and ensures proper installation methods. 


CRITERIA FOR QUALIFICATION 


Two Resources points are available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 
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Use plans that show flashing details, including details for all significant exterior building material 


locations, e.g. siding, roofing, windows, doors, valleys, deck/house juncture, roof/wall junctures, chimney 


step, utility penetrations, and roof penetrations. 


Details must be verified by a third-party professional. A qualified third-party inspector is an individual 


possessing a minimum of ten years of direct construction experience with an emphasis on quality assurance 


and risk management. The third-party inspector should meet the following criteria: 


 Hold an International Code Council (ICC) Building Inspector Certification or California 


Contractor’s License 


 Carry general liability insurance and an Errors and Omissions (E&O) insurance policy 


 Be endorsed as a third-party inspector/risk management consultant by the residential underwriting 


community 


VERIFICATION 


Field Verification: Not required. 


Documentation:  


 Plans that show the flashing details. 


 An Accountability Form signed by a qualified third-party inspector to attest that the details were 


verified on site. If the Rater is properly qualified, then the Rater may serve as the third-party 


inspector. 


CODE ISSUES 


The CBC provides guidance regarding flashing requirements in Chapter 14, Section 1405.4, “Flashing,” 


and Chapter 1, Section 106.1.3, which requires flashing details to be present on the plans. 


RESOURCES 


“buildingscience.com.” 1999-2016. Building Science Corporation. Accessed December 13, 2016. 


http://www.buildingscience.com/. 


The buildingscience.com website offers many articles, reports, and detail drawings of effective 


flashing techniques. 


“SmartTools Bookstore.” 2014. EEBA (The Energy & Environmental Building Alliance). Accessed 


December 13, 2016. http://www.eeba.org/bookstore/. 


The Energy and Environmental Building Alliance (EEBA) offers a variety of books, including a 


series of Builder’s Guides and the Water Management Guide. 


E3. RAIN SCREEN WALL SYSTEM 


INTENT 


To promote durability and reduce unwanted moisture in exterior walls. 



http://www.buildingscience.com/

http://www.eeba.org/bookstore/
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DESCRIPTION 


A rain screen wall system or ventilated drainage plane is an effective solution to external moisture 


penetration. It allows for an air space between the siding and wall structure, which protects the home from 


damaging rain intrusion. 


CRITERIA FOR QUALIFICATION 


Two Resources points are available. Use siding that includes a minimum ⅜" of air space present between 


the siding and the drainage plane or sheathing. The air space must be created by spacer strips/clips, a 


drainage mat, or a specifically designed rain screen system that allows for effective ventilation of the wall, 


including provisions for flashing around wall penetrations (such as windows, doors, and utility 


penetrations) and continuous ventilation strips at the bottom and top of the wall. 


VERIFICATION 


Field Verification: The Rater verifies the air space depth, ventilated drainage plane system, and penetration 


of the flashing, and takes representative photos. The Rater is not responsible for verifying proper flashing 


details; this task must be accomplished by a third-party inspector/risk management consultant, and is 


described in measure E2, “Flashing Installation” on page 78. 


Documentation: Building plan(s) that includes a drainage plane, ⅜" of air space, and flashing details. 


CODE ISSUES 


Code issues may be present regarding fire blocking and/or fire rated assemblies. 


RESOURCES 


None 


E4. DURABLE AND NON-COMBUSTIBLE CLADDING MATERIALS 


INTENT 


To promote durability and reduce material consumption with long-lasting products, and to increase safety 


through the use of noncombustible materials. 


DESCRIPTION 


Sidings made of metal, stone, brick, traditional three-coat cementitious stucco, and fiber-cement offer a 


durable and non-combustible home exterior, and can be used in place of conventional wood siding. 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Construct the exterior wall finish (i.e., cladding or siding) with durable 


and non-combustible materials, such as, metal, stone, brick, traditional three-coat cementitious stucco, or 


fiber-cement. Non-combustible products must meet National Fire Protection Association (NFPA) 220. One 


or two-coat synthetic stucco does not qualify.   
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VERIFICATION 


Field Verification: The Rater verifies the cladding material and takes representative photos.  


Documentation: Cladding material product data sheets (cut sheets) from the manufacturer, if needed to 


verify classification as non-combustible.  


CODE ISSUES 


None 


RESOURCES 


“NFPA® 220: Standard on Types of Building Construction.” 2015. NFPA (National Fire Protection 


Association). Accessed December 13, 2016. http://www.nfpa.org/codes-and-standards/all-codes-and-


standards/list-of-codes-and-standards?mode=code&code=220. 


E5. DURABLE ROOFING MATERIALS 


INTENT 


To promote durability and reduce material consumption through the use of long-lasting products. To 


increase safety through the use of fire resistant materials. 


DESCRIPTION 


Durable roofing materials include forty-year or longer asphalt shingles, tile, slate, fiber-cement, recycled 


plastic, and metal. A Class A fire rating offers a home the highest level of fire protection, and can be 


achieved either through the roofing material itself or through the roof assembly as a whole. 


CRITERIA FOR QUALIFICATION 


E5.1. Durable and Fire Resistant Roofing Materials or Assembly 


One Resources point is available. If the project uses sloped (i.e., slope 2:12 or steeper) roofs and 


assemblies, ensure they have the following attributes: 


 A minimum of a 40-year warranty and a 3-year workmanship installation warranty. 


 An assembly carrying a “Class A” fire rating, per American Society of Testing and Materials 


(ASTM) E-108 or UL-790. 


If the project uses flat (i.e., slope less than 2:12) roofs and assemblies, ensure they have the following 


attributes: 


 A Class A fire rating, per ASTM E-108 or UL-790. 


 A minimum of a 10-year material warranty and a 3-year workmanship/installation warranty. 


E5.2. Roofing Warranty for Shingle Roofing 


Note: This measure applies only to multifamily homes. 



http://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards?mode=code&code=220

http://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards?mode=code&code=220
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This measure is required; no points are available for required measures. Carry a 3-year subcontractor 


warranty and at least a 20-year manufacturer’s warranty on shingle roofing. 


VERIFICATION 


Field Verification: The Rater verifies the roofing material, compares the material to the specifications, and 


takes representative photos of the roof. 


Documentation: 


 A roof material product data sheet (cut sheet) with the Class A rating noted. 


 A copy of the manufacturer’s warranty and sub-contractor’s warranty. 


 A building plan detailing roofing material specifications (optional). 


CODE ISSUES 


Some jurisdictions may require Class A roof material or assembly. 


The CBC, Chapter 15, Section 1505, “Fire Classification,” describes fire classification for roofing materials 


and assemblies. 


RESOURCES 


None 


E6. VEGETATED ROOF 


INTENT 


To reduce the heat island effect, energy use, and stormwater runoff. To provide added natural habitats. 


DESCRIPTION 


Planting a green or vegetated roof offers benefits in reducing the heat island effect (that is, the thermal 


gradient differences between developed and undeveloped areas) and its negative impact on the 


microclimate, human habitats, and wildlife habitats. Vegetated roofs also provide roof insulation and 


stormwater runoff control. 


CRITERIA FOR QUALIFICATION 


Up to four points are available. Install a vegetated roof that makes up at least the given percentage of the 


total roof area, as follows: 


 Minimum 25% of the total roof area—One Community point and one Energy point 


 Minimum 50% of the total roof area—Two Community points and two Energy points 


To install the vegetated roof, use the best available practices for structure, waterproofing, soil design, plant 


selection, and maintenance. The percentage of the roof area is measured on the horizontal plane. 


Intensive or extensive roofs receive equal credit. 
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VERIFICATION 


Field Verification: The Rater conducts field verification and takes photos to document the area of the 


vegetated roof. 


Documentation: A roof plan with area take off calculations and details of the vegetated roof assembly, 


including waterproofing and draining system. 


CODE ISSUES 


The builder and professional engineer must abide by all local and state codes and requirements in installing 


the roof, including waterproofing standards. 


No regulations are presently clearly codified in statewide California code, so most approved systems have 


been accomplished at the local level and have followed the manufacturer’s installation requirements. 


RESOURCES 


“Green Roofs for Healthy Cities.” 2016. GRHC (Green Roofs for Healthy Cities). Accessed December 13, 


2016. http://www.greenroofs.org/. 


Green Roofs for Healthy Cities (GRHC) offers a wide array of information on vegetated roofing. 


“Greenroofs.com: The Greenroof Industry Resource Portal.” 2016. Greenroofs.com. Accessed December 


13, 2016. http://www.greenroofs.com/. 


Greenroofs.com offers a wide array of project listings and information on vegetated roofing. 


 



http://www.greenroofs.org/

http://www.greenroofs.com/
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F. INSULATION 


F1. INSULATION WITH 30% POST-CONSUMER OR 60% POST-INDUSTRIAL 


RECYCLED CONTENT 


INTENT 


To promote recycling efforts, reduce the pressure on landfills, and reduce the need to harvest new resources 


by using recycled content materials. 


DESCRIPTION 


Many insulation products include high levels of recycled content. Some fiberglass insulation contains as 


much as 30% post-consumer recycled glass, although a combination of post-consumer and post-industrial 


content totaling 25% is more typical. Materials such as recycled cotton, cellulose or wool insulation can 


contain up to 80% post-industrial or post-consumer recycled content, respectively. 


The terms “rock wool” and “mineral wool” are often incorrectly used interchangeably. Rock wool is a 


recycled material made from waste steel slag; it qualifies for this measure. Mineral wool is made from 


natural rock, iron-ore blast-furnace slag, or a mix of the two. Mineral wool can have a high percentage of 


recycled content, and may qualify for this measure depending on the manufacturer and material source. 


CRITERIA FOR QUALIFICATION 


Up to two points are available. Use insulation containing at least 30% post-consumer recycled content or a 


mix of post-consumer and post-industrial content. Post-industrial (pre-consumer) recycled content is 


counted at half the rate of post-consumer recycled content. This measure covers only cavity insulation; 


exterior insulation board installed over wall or roof sheathing is not considered in this measure. 


F1.1. Walls and Floors 


One Resources point is available. 50% of the credit is allocated for walls and 50% is allocated for floors. 


F1.2. Ceilings 


One Resources point is available. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes representative photos of wall 


cavities, floors and ceilings with insulation. 


Documentation: Manufacturer’s documentation of insulation material that verifies the percentage of 


recycled content in the insulating material. 


CODE ISSUES 


Note that concrete slab floors are not required to be insulated unless required by local code. 
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RESOURCES 


“Greener Options for Insulation”. 2016. http://www.stopwaste.org/preventing-waste/green-options-


fiberglass-and-cellulose-insulation 


The Pharos Project https://www.pharosproject.net/. Accessed October 1, 2016. 


 “Green Product Directory.” 2016. Build It Green. Accessed December 13, 2016. 


http://greenpointrated.com/products/. 


This resource has a list of complying materials.  


“Greener Options for Fiber Glass and Cellulose Insulation.” May 2012. Energy Upgrade California in 


Alameda County. Accessed December 13, 


2016.http://www.stopwaste.org/sites/default/files/Documents/stopwaste_insulation_brochure_may_2012.p


df. 


This resource has a list of complying materials.  


F2. INSULATION THAT MEETS THE CDPH STANDARD METHOD—RESIDENTIAL 


FOR LOW EMISSIONS 


INTENT 


To reduce indoor air pollution from emissions of volatile organic compounds (VOCs) in insulating 


materials. 


DESCRIPTION 


Insulation products include a binder (typically formaldehyde), and may emit formaldehyde and other 


VOCs. To protect indoor air, install insulation that has been tested and/or approved by a reputable third 


party as having low emissions. Low-emitting insulation products meet the California Department of Public 


Health (CDPH) 2010 Standard Method residential standard (previously Standard Method of Practice or CA 


Section 01350) for emitting ultra-low or non-detectable levels of harmful chemicals, and therefore have a 


positive impact on indoor air quality. 


CRITERIA FOR QUALIFICATION 


Up to two points are available. Use insulation that meets the specifications for the CDPH 2010 Standard 


Method residential standard (with the exception of exterior insulation installed over sheathing, such as 


oriented strand board (OSB) or plywood). Note that the residential standard is more stringent than the 


commercial standard for CDHP Standard Method and GreenGUARD certification.  GreenGUARD gold is 


equivalent to the commercial CDPH Standard Method.  


F2.1. Walls and Floors 


One IAQ/Health point is available. 50% of the credit is allocated for walls and 50% is allocated for floors. 


F2.2. Ceilings 


One IAQ/Health point is available. 



http://www.stopwaste.org/preventing-waste/green-options-fiberglass-and-cellulose-insulation

http://www.stopwaste.org/preventing-waste/green-options-fiberglass-and-cellulose-insulation

https://www.pharosproject.net/

http://greenpointrated.com/products/

http://www.stopwaste.org/sites/default/files/Documents/stopwaste_insulation_brochure_may_2012.pdf

http://www.stopwaste.org/sites/default/files/Documents/stopwaste_insulation_brochure_may_2012.pdf
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VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes representative photos of 


insulated walls. 


Documentation: Third-party documentation that verifies that the insulation meets the  California 


Department of Public Health (CDPH) 2010 Standard Method - Residential Standard. 


CODE ISSUES 


None 


RESOURCES 


“Greener Options for Insulation”. 2016. StopWaste. http://www.stopwaste.org/preventing-waste/green-


options-fiberglass-and-cellulose-insulation. Accessed December 13, 2016. 


The Pharos Project https://www.pharosproject.net/. Accessed December 13, 2016. 


“Green Product Directory.” 2016. Build It Green. Accessed December 13, 2016. 


http://greenpointrated.com/products/. 


This resource includes a list of complying products. 


“Greener Options for Fiber Glass and Cellulose Insulation.” May 2012. Energy Upgrade California in 


Alameda County. Accessed December 13, 2016. 


http://www.stopwaste.org/sites/default/files/Documents/stopwaste_insulation_brochure_may_2012.pdf. 


This resource includes a list of complying products. 


F3. INSULATION THAT DOES NOT CONTAIN FIRE RETARDANTS 


INTENT 


To improve the indoor environment by eliminating potentially dangerous or toxic chemicals from the 


insulation. 


DESCRIPTION 


Polystyrene, polyisocyanurate, and polyurethane are very effective insulators, but also include halogenated 


flame retardant chemicals due to their flammability. Most flame retardants have not been fully tested for 


their impact on human health; however, according to the testing that has been completed, these chemicals 


have been found to be persistent, bioaccumulative, and/or toxic compounds. 


CRITERIA FOR QUALIFICATION 


Up to three points are available for homes that use insulation with no halogenated flame retardants and 


lifetime GWP potential greater than .05 gwp/ sq.ft.* R, as follows: 



http://www.stopwaste.org/preventing-waste/green-options-fiberglass-and-cellulose-insulation

http://www.stopwaste.org/preventing-waste/green-options-fiberglass-and-cellulose-insulation

https://www.pharosproject.net/

http://greenpointrated.com/products/

http://www.stopwaste.org/sites/default/files/Documents/stopwaste_insulation_brochure_may_2012.pdf
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F3.1. Cavity Walls and Floors 


One IAQ/Health point is available. 50% of the credit is allocated for cavity walls and 50% is allocated for 


floors. This measure excludes exterior insulation installed over sheathing. 


F3.2. Ceilings 


One IAQ/Health point is available. 


F3.3. Interior and Exterior Insulation 


One IAQ/Health point is available. This measure includes exterior insulation as well as cavity and interior 


insulation.  


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of insulation 


installed. 


Documentation: Documentation verifying insulation material’s lack of halogenated flame retardants.  


CODE ISSUES 


None 


RESOURCES 


“Avoiding the Global Warming Impact of Insulation.” June 2010. Environmental Building News. Accessed 


December 14, 2016.  http://www.greenbuildingadvisor.com/blogs/dept/energy-solutions/avoiding-global-


warming-impact-insulation 


 “Greener Options for Fiber Glass and Cellulose Insulation.” May 2012. Energy Upgrade California in 


Alameda County. Accessed December 13, 2016. 


http://www.stopwaste.org/sites/default/files/Documents/stopwaste_insulation_brochure_may_2012.pdf. 


This resource includes a list of complying products. 


“Fire Safety Without Harm: Safer Insulation Solution.” Safer Insulation Solution. Accessed December 13, 


2016. http://saferinsulation.greensciencepolicy.org/.  


“Flame Retardants: Alarming Increases in Humans and the Environment.” January 23, 2006. Health Care 


Without Harm. Accessed December 13, 2016. 


http://www.noharm.org/lib/downloads/bfrs/BFRs_Alarming_Increases.pdf.  


“Green Product Directory.” 2016. Build It Green. Accessed December 13, 2016. 


http://greenpointrated.com/products/. 


This resource includes a list of complying products. 


“Green Science Policy Institute.” 2013. Green Science Policy Institute. Accessed December 13, 2016. 


http://greensciencepolicy.org/. 



http://www.stopwaste.org/sites/default/files/Documents/stopwaste_insulation_brochure_may_2012.pdf

http://saferinsulation.greensciencepolicy.org/

http://www.noharm.org/lib/downloads/bfrs/BFRs_Alarming_Increases.pdf

http://greenpointrated.com/products/

http://greensciencepolicy.org/
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Healthy Building Network, in Conjunction with Kaiser Permanente. “Toxic Chemicals in Building 


Materials.” May 2008. Global Health and Safety Initiative. Accessed December 13, 2016. 


http://healthybuilding.net/uploads/files/toxic-chemicals-in-building-materials.pdf.  


Janssen, Sarah, M.D., PhD, M.P.H. “Brominated Flame Retardants: Rising Levels of Concern.” June 2005. 


Health Care Without Harm. Accessed December 13, 2016.  


http://www.noharm.org/lib/downloads/bfrs/BFRs_Rising_Concern.pdf.  


Levitt, Brandon and Wilson, Alex. “Halogenated Flame Retardants (HFR) and Board Insulation.” 


November 2012. Green Science Policy Institute and BuildingGreen. Accessed December 13, 2016. 


http://saferinsulation.greensciencepolicy.org/wp-content/uploads/2012/11/2012-11-8-


AlternativeInsulationChart_Nov_2012_Levitt_Wilson.pdf.  


 



http://healthybuilding.net/uploads/files/toxic-chemicals-in-building-materials.pdf

http://www.noharm.org/lib/downloads/bfrs/BFRs_Rising_Concern.pdf

http://saferinsulation.greensciencepolicy.org/wp-content/uploads/2012/11/2012-11-8-AlternativeInsulationChart_Nov_2012_Levitt_Wilson.pdf

http://saferinsulation.greensciencepolicy.org/wp-content/uploads/2012/11/2012-11-8-AlternativeInsulationChart_Nov_2012_Levitt_Wilson.pdf
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G. PLUMBING 


G1. EFFICIENT DISTRIBUTION OF DOMESTIC HOT WATER 


INTENT 


To reduce the water wasted at plumbing fixtures while waiting for hot water to arrive. To save energy for 


heating water. 


DESCRIPTION 


Hot water piping systems are commonly installed in a variety of layouts, with less than the ideal amount of 


concern for hot water delivery speed, energy use, or water waste. The result is that much of the energy used 


to heat water for domestic purposes is lost in long piping runs to fixtures located far from the hot water 


source (such as a water heater, storage tank, or circulation loop). Establishing specific performance goals 


and design guidelines for efficient and effective plumbing systems will save water, save energy, and 


provide occupant satisfaction. Examples of potential guidelines include the following: 


 Setting a maximum pipe length between fixtures or manifolds and the hot water source. 


 Allowing a maximum number of cups of water to be wasted at the fixture while waiting for hot 


water during a morning “cold start”. 


 Insulating pipes to keep water in the pipe warmer longer. 


 Installing an on-demand control loop to reduce the wait time for the delivery of hot water. 


Options for improving the hot water service include the following: 


 Engineered Parallel Plumbing: Often called “home run,” “manifold,” or “parallel” piping, 


engineered parallel plumbing is an alternative to traditional “trunk, branch, and twig” piping. 


Flexible pipes with smaller diameters are run from a manifold (ideally located near the hot water 


source) to each hot and cold water outlet. This decreases the volume of water in each individual 


pipe, reduces friction losses, and reduces the number of possible leaks imposed by elbows and 


other fittings. 


 Engineered Parallel Plumbing with Demand Controlled Circulation Loop(s): When hot water 


fixtures are far from the hot water source, water is wasted while the user waits for hot water to 


arrive at the fixture. To reduce the water loss, it is necessary to reduce the length of the parallel 


pipes by locating manifolds closer to the fixture groups. To reduce the waste of water and energy 


in the large pipe, install a circulation loop (run by an on-demand pump) between the hot water 


source and the manifold. 


 Traditional Trunk, Branch, and Twig Plumbing with Demand Controlled Circulation Loop(s): In 


homes with traditional trunk, branch, and twig piping systems, where the hot water outlets are 


spread out and far from the hot water source, another way to greatly reduce hot water delivery 


time is to install an on-demand hot water circulation system on the trunk lines serving each group 


of hot water fixtures. 


 Central Core Plumbing: The most effective means of reducing energy and water loss, as well as 


material use, is to locate the hot water source very close to all hot water fixtures, including the 


kitchen, bathrooms, and laundry. This can be accomplished by stacking or clustering rooms that 


need water and creating a central core mechanical space that could house the water heater and 


pipes (and possibly integrate the furnace, air conditioner, and ductwork). 
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CRITERIA FOR QUALIFICATION 


Up to four points are available, as follows: 


G1.1. Insulated Hot Water Pipes 


One Energy point is available. This measure is a prerequisite for measure G1.2 and measure G1.3. This 


measure is a requirement associated with measure J9, “EPA Indoor airPlus Certification” on page 143. 


Insulate all hot water pipes using one of the following methods: 


 Install a minimum of half- inch to one inch thick foam on the entire run of the hot water piping 


system for all pipes with a diameter of two inches or less, and a minimum of one and a half inch 


thick foam for all pipes with a diameter greater than two inches. 


 Bury pipes in blown-in or foamed-in insulation (i.e., not batt insulation). This is less effective than 


insulating the pipes directly, but is a lower-cost option for insulating piping run through attics, 


floors, and walls. Piping must be surrounded with at least one inch of insulation. Any required 


strapping must be installed so the piping is fully surrounded by insulation. It is not necessary to 


insulate the piping as it passes through structural framing members. 


Pipes must have pipe insulation if they are within an uninsulated cavity (including interior walls) or in a 


cavity with batt insulation (which does not fit tightly around pipes). 


G1.2. WaterSense Volume Limit for Hot Water Distribution 


One Water point is available. Measure G1.1 is a prerequisite for this measure. This measure is a 


prerequisite for measure G1.3. 


Meet the EPA WaterSense Standards for the volume limit for hot water distribution. The water temperature 


at the farthest fixture from the hot water source must increase a minimum of 10 degrees Fahrenheit within 


0.6 gallons (9.6 cups) of flow. This volume limit will result in a wait time of approximately 15-30 seconds 


for hot water. 


G1.3. Increased Efficiency in Hot Water Distribution 


Two Water points are available. Measure G1.1 and measure G1.2 are prerequisites for this measure. 


Design and implement the plumbing system so the water temperature at the farthest fixture from the hot 


water source increases a minimum of 10 degrees Fahrenheit after running for 0.25 gallons (or 


approximately 4 cups of water). 


All fixtures must comply. These thresholds meet or exceed the standard for acceptable performance time 


for delivery of hot water established by the American Society of Plumbing Engineers (ASPE). 


VERIFICATION 


Measure G1.1 


Field Verification: The Rater completes field verification and takes representative photos of all hot water 


pipes in the home. 


Documentation: Not required. 
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Measure G1.2 


Field Verification:  


The Rater completes the following test: 


a. Put a bucket marked at 0.6 gallons under the farthest fixture from the hot water source. 


b. Turn on the hot water and place a thermostat within the water flow, noting the starting 


temperature. 


c. When the water in the bucket reaches the 0.6 gallon mark, read the temperature again. 


d. Verify that the temperature has increased by at least 10 degrees. 


The Rater takes representative photos of the test at each fixture supplied with hot water, and documents the 


results of the test. If the Rater is able to identify the worst-case condition, then the Rater tests only that 


fixture. 


Documentation: Rater’s documentation of the test procedure and results. 


Measure G1.3 


Field Verification: The Rater completes field testing as described previously using 0.25 cups for volume of 


water for threshold. The Rater takes representative photos either of the test at each fixture supplied with hot 


water or of field verification, and documents the results of the test. 


Documentation: 


 Plumbing plans and pipe specifications. 


 Calculations of the volume of water in each pipe for each fixture supplied with hot water, based on 


the pipe diameter and the length of the run for each fixture. 


CODE ISSUES 


All plumbing systems must be installed in accordance with state and local plumbing codes. The 


requirements of this measure exceed state plumbing codes. 


For specifics on point-of-use water heaters and circulation systems in low-rise residential buildings, see the 


California Energy Code (CEC) Subchapter 7, Section 150 (j) 2, “Water piping and cooling system line 


insulation thickness and conductivity.” For similar information for high-rise residential buildings, see the 


CEC Subchapter 3, Section 123, “Requirements for Pipe Insulation.” 


RESOURCES 


 “Residential Hot Water Distribution.” 2016. CUWCC (California Urban Water Conservation Council). 


Accessed December 13, 2016. https://www.cuwcc.org/Resources/Product-Information/Residential-Hot-


Water-Distribution.  


The California Urban Water Conservation Council (CUWCC) provides a comprehensive 


collection of articles and research reports on residential hot water distribution. 


“WaterSense: Final Specification for New Homes.” 2014. EPA (U.S. Environmental Protection Agency). 


Accessed December 13, 2016. http://www.epa.gov/watersense/new_homes/homes_final.html.  



https://www.cuwcc.org/Resources/Product-Information/Residential-Hot-Water-Distribution

https://www.cuwcc.org/Resources/Product-Information/Residential-Hot-Water-Distribution

http://www.epa.gov/watersense/new_homes/homes_final.html
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G2. INSTALL WATER-EFFICIENT FIXTURES 


INTENT 


To reduce indoor potable water consumption and pressure on delivery and sewage infrastructure. 


DESCRIPTION 


High-efficiency shower heads may reduce demand for hot water and reduce the energy used for heating 


water by up to 20 percent. If low flow showerheads are used in conjunction with non-automatic 


compensation valves, the potential for scalding and shock increases. With non-automatic compensation 


valves, a change in pressure can result in a dramatic change in temperature. The automatic compensating 


valve should be rated for the lowest flow rate of the showerhead at 45 psi. 


Faucet aerators and laminar flow devices conserve water by restricting the water flow at the fixture outlet. 


Aerators add air to the water stream to make the flow feel stronger. Laminar flow controls produce dozens 


of parallel streams of water, producing a clear, solid-looking stream of water. Both give the feeling that 


water is flowing at a higher rate than it actually is. Water savings from faucets will most likely be from 


high-efficiency (low flow) lavatory faucets used for hand washing. 


Older toilets typically use 3.5 gallons of water or more per flush. Standard new ultra-low flow toilets 


(ULFs) use 1.6 gallons per flush. Toilets that use less than 1.28 gallons per flush are called High-Efficiency 


Toilets (HETs). HETs are available in single or dual-flush, pressure-assist or conventional gravity-flush 


models. MaP score was developed in 2003, and has been a major driving force in the improvement of toilet 


flush performance in North America. MaP is a voluntary program, and more than 80 brands participate. 


CRITERIA FOR QUALIFICATION 


Up to five points are available. Use fixtures and accessories as described in the following measures. 


An accessory is defined in ASME 112.18.1/CSA B125.1 as a component that can, at the discretion of the 


user, be readily added, removed, or replaced and, when removed, does not prevent the fitting from fulfilling 


its primary function. For the purpose of this specification, an accessory can include (but is not limited to) 


flow restrictors, flow regulators, aerator devices, and laminar flow devices. 


No fixture or accessory shall have the capabilities to override the appropriate flow rates at the appropriate 


pressure as established in these measures. This includes any instructions or indications on packaging 


directing the user to an alternative water-use setting. 


The criteria that must be met by the fixtures and accessories are as follows: 


G2.1. WaterSense Showerheads with Matching Compensation Valve 


Two Water points are available. Use showerheads that meet the following criteria: 


Showerheads must be WaterSense® certified with a flow rating of ≤ 1.8 gallons per minute. Showerheads 


must be installed with a matching automated compensation valve. The automatic compensation valve must 


be rated for the minimum flow rate of the showerhead. The automatic compensation valve must meet one 


of the following standards: 


 ASSE 1016 Performance Requirements for Automatic Compensating Valves for Individual 


Shower and Tub/Shower Combinations 


 ASME 112.18/CSA B125.1-05, Plumbing Supply Fittings 
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The combined flow rate for all showerheads or hand-held units that have the possibility of rinsing the same 


person at the same time cannot exceed 1.8gpm. A large shower stall with multiple showerheads will qualify 


if the showerheads cannot be used by a single person at the same time and if all showerheads meet the flow 


rate requirements. 


G2.2. WaterSense Bathroom Faucets 


One Water point is available. Use WaterSense faucets in all bathrooms. 


Residential lavatory faucets should have a flow rate ≤ 1.0 gallons/minute. 


Non-residential metered faucets should have a flow rate ≤ 0.25 gallons/cycle. 


The flow rate mechanism may be factory installed or an accessory. 


G2.3. WaterSense Toilets with a Maximum Performance (MaP) Threshold of No Less 
Than 500 Grams 


Up to two points are available. Install Water Sense toilet(s) with a Maximum Performance threshold of no 


less than 500 grams. Points are determined based on toilet performance, as follows: 


 1.28 gpf —One Water point 


 1.1 gpf—Two Water points total  


Retrofit or after-market kits to convert a standard toilet to a dual flush toilets do not qualify for this 


measure. 


G2.4 Urinals with Flush Rate of ≤ 0.1 Gallons/Flush 


Note: This measure applies to multifamily projects only. 


One Water point is available. Install urinals that have an average flush rate of ≤ 0.1 gallons per flush. 


Waterless urinals also comply with this measure. Note that code issues may arise for projects considering 


the use of waterless urinals; check with the city building department for more information. 


To calculate the average flush rate, add up all of the urinals installed in the building at the time of project 


completion (including non-residential tenants). Add up the flow rates of each urinal, and divide that total by 


the number of units. 


VERIFICATION 


Measure G2.1 


Field Verification: The Rater completes field verification to confirm that the installed product meets 


specifications. 


Documentation: Documentation that shows that the minimum flow rate of the automatic compensation 


valve matches the minimum flow rate of the showerhead. 


Measures G2.2 and G2.3 


Field Verification: The Rater completes field compliance verification and takes representative photos of 


fixtures. 
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Documentation: Documentation that shows WaterSense certification, the flow or flush rate of installed 


fixtures, and MaP score (for toilets). 


Measure G2.4 


Field Verification: The Rater conducts field compliance verification and takes representative photos of 


urinals. 


Documentation: The Rater collects documentation that shows the average flow rate for all urinals. Assume 


the flow rates for the flush urinals are the flow rates stamped on each urinal unit or found in the 


manufacturer’s literature. For urinals without flush valves (that is, zero-water urinals), assume the flush rate 


is zero gallons/minute. A narrative or worksheet must be supplied that calculates the average flow rate for 


all urinals (showing the number of urinals, the flow rate for each type, and the average flush rate 


calculation) unless all urinals are zero-water urinals (in which case only the field verification is required). 


CODE ISSUES 


The 2016 California Green Building Standards Code (CALGreen) Chapter 4, Section 4.303.3, “Plumbing 


fixtures and fittings,” states standards for urinals and toilets. 


The reduction required by CALGreen became effective as of January 1, 2017. 


Where jurisdictions have a local ordinance that is more stringent than the CALGreen standards, comply 


with the local ordinance. 


RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


13, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Toilet Performance Testing | MaP Toilet Testing.” 2016. MaP (Maximum Performance). Accessed 


December 13, 2016. http://www.map-testing.com/.  


Veritec Consulting and Koeller and Company. “Maximum Performance (MaP) Testing of Popular Toilet 


Models.” October 2009. Alliance for Water Efficiency. Accessed December 19, 2016. 


http://www.allianceforwaterefficiency.org/uploadedFiles/Resource_Center/Library/products/MaP/MaP_15/


Map-15th-edition-Full-Rpt-2009-10-20.pdf 


The CUWCC web site offers many fact sheets, reports, and product lists on water conservation 


strategies, HETs, UNAR qualifying toilets, and MaP reports (shown in the previous link). 


“WaterSense®: An EPA Partnership Program.” December 8, 2016. EPA (U.S. Environmental Protection 


Agency). Accessed December 13, 2016. http://www.epa.gov/watersense/. 


The U.S. Environmental Protection Agency (EPA) WaterSense program offers many fact sheets, 


product lists, and specifications. 



http://www.hcd.ca.gov/CALGreen.html

http://www.map-testing.com/

http://www.allianceforwaterefficiency.org/uploadedFiles/Resource_Center/Library/products/MaP/MaP_15/Map-15th-edition-Full-Rpt-2009-10-20.pdf

http://www.allianceforwaterefficiency.org/uploadedFiles/Resource_Center/Library/products/MaP/MaP_15/Map-15th-edition-Full-Rpt-2009-10-20.pdf

http://www.epa.gov/watersense/
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G3. PRE-PLUMBING FOR GRAYWATER SYSTEM 


INTENT 


To reduce the use of potable water for landscape irrigation. 


DESCRIPTION 


The California Graywater Standards state that graywater is untreated household waste water that has not 


come into contact with toilet waste. This includes water from bathtubs, showers, bathroom wash basins, 


clothes washing machines, and laundry tubs. This does not include waste water from kitchen sinks, 


dishwashers, or laundry water from soiled diapers. A graywater system reduces household potable water 


consumption and possible septic/sewage costs by using graywater for non-potable uses, such as to irrigate 


lawns, trees, shrubs, and vegetation (and even sometimes to flush toilets). 


CRITERIA FOR QUALIFICATION 


One Water point is available. Install the pre-plumbing system necessary for a graywater system. At a 


minimum, pre-plumbing consists of installing all of the appropriate indoor plumbing drain assemblies to 


collect water from the desired sites (at a minimum, from the clothes washer or an equivalent volume) and 


stubbing out to the exterior, in order for the exterior plumbing for graywater distribution to be easily 


attached at a later date. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification. 


Documentation: A plumbing plan and an Accountability Form with the appropriate documentation signed 


by the builder, developer, architect, or system designer/installer, stating compliance with the building code 


and with this measure.  


CODE ISSUES 


Chapter 15 of the 2016 California Plumbing Code (CPC)  provides standards for graywater systems for 


residential buildings only. The Enforcing Agency Authority may adopt a more stringent standard; check 


with the Enforcing Agency for information on their permit process and any variations made to the 


Graywater Standards before proceeding. 


RESOURCES 


“About Water Use Efficiency.” 2016. California Department of Water Resources. Accessed December 13, 


2016. http://www.water.ca.gov/wateruseefficiency/.  


The California Department of Water Resources offers information and guidance on graywater use. 


It also offers the California Graywater Guide (which has not yet been updated to reflect the newest 


standards). 


“Emergency Rulemaking: California Plumbing Code - Graywater Systems (Title 24, Part 5, Chapter 16A, 


Part I).” 2016. California Department of Housing and Community Development. Accessed December 13, 


2016. http://www.hcd.ca.gov/codes/shl/graywater_emergency.html. 



http://www.water.ca.gov/wateruseefficiency/

http://www.hcd.ca.gov/codes/shl/graywater_emergency.html
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The California Department of Housing and Community Development writes the building codes 


and has authority over residential graywater systems. 


“Oasis Design: Grey Water Books, Ecological Design Information & Consulting.” 2015. Oasis Design. 


Accessed December 13, 2016. http://oasisdesign.net/.  


Oasis Design provides additional graywater code and installation information. 


G4. OPERATIONAL GRAYWATER SYSTEM 


INTENT 


To reduce the use of potable water. 


DESCRIPTION 


See measure G3, “Pre-Plumbing for Graywater System” on page 97 for a description of graywater systems. 


CRITERIA FOR QUALIFICATION 


Three Water points are available. Design and install a graywater system for landscape irrigation use (i.e., 


not a septic system) and/or indoor water use. The system must be designed to collect the graywater from at 


least the clothes washer or an equivalent volume and provide at least 75% of outdoor water needs for 


irrigation or be connected to all toilets in the home. The graywater system must include a storage tank that 


can be used as part of the irrigation system. Landscape area includes ornamentals and edible landscape 


areas.  Calculate water use for plants and edible landscapes as referenced in the Water Efficient Model 


Ordinance. Edible landscapes cannot be irrigated with graywater, but water demands shall be included in 


the calculation.  


VERIFICATION 


Field Verification: The Rater conducts field compliance verification of the installed system and takes 


representative photos. 


Documentation: A plumbing plan, calculations of criteria percentages, and an Accountability Form with 


measure criteria signed by the system designer/installer. 


CODE ISSUES 


Chapter 15 of the 2016 California Plumbing Code (CPC) provides standards for graywater systems for 


residential buildings only. The Enforcing Agency Authority may adopt a more stringent standard; check 


with the Enforcing Agency for information on their permit process and any variations made to the 


Graywater Standards before proceeding. 


RESOURCES 


“About Water Use Efficiency.” 2016. California Department of Water Resources. Accessed December 13, 


2016. http://www.water.ca.gov/wateruseefficiency/.  



http://oasisdesign.net/

http://www.water.ca.gov/wateruseefficiency/
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The California Department of Water Resources offers information and guidance on graywater use. 


It also offers the California Graywater Guide (which has not yet been updated to reflect the newest 


standards). 


“Emergency Rulemaking: California Plumbing Code - Graywater Systems (Title 24, Part 5, Chapter 16A, 


Part I).” 2016. California Department of Housing and Community Development. Accessed December 13, 


2016. http://www.hcd.ca.gov/codes/shl/graywater_emergency.html. 


The California Department of Housing and Community Development writes the building codes 


and has authority over residential graywater systems. 


“Oasis Design: Grey Water Books, Ecological Design Information & Consulting.” 2015. Oasis Design. 


Accessed December 13, 2016. http://oasisdesign.net/.  


Oasis Design provides additional graywater code and installation information. 


G5. THERMOSTATIC SHOWER VALVE OR TUB SPOUT 


INTENT 


To reduce the water wasted at plumbing fixtures while waiting for hot water to arrive. To save energy for 


heating water. 


DESCRIPTION  


There are several efforts both behavioral and structural to save water. After turning on the shower, a user 


waits for the water to warm up which is called structural waste this can be addressed with efficient hot 


water distribution (see Measure  G1. Efficient Distribution of Domestic Hot Water page 91.  After the 


water is warmed up, the water flowing down the drain prior to the user entering the shower is called 


behavioral waste.  A thermostatic shower valve is a device that automatically pauses the shower’s water 


flow once it reaches bathing temperature.  This eliminates hot water from going down the drain prior to the 


user entering the shower.  


CRITERIA FOR QUALIFICATION 


One Water point is available. Install thermostatic shower valves or auto-diverting tub spout with 


thermostatic shower valves in all showers. Credit is not available unless devices are installed in all 


bathrooms with showers.   


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of showerheads and/ 


or tub diverters that match specifications. 


Documentation:  Specification of the showerhead and/or auto-diverting tub spout. 


CODE ISSUES 


None. 



http://www.hcd.ca.gov/codes/shl/graywater_emergency.html

http://oasisdesign.net/
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RESOURCES 


ShowerStart Pilot Project White Paper. City of San Diego Water Conversation Program. August, 2008.  


http://greenpointrated.com/wp-content/uploads/2016/12/2008-City-of-SD-ShowerStart-White-Paper.pdf 


Auto-Diverting Tub Spout with Thermostatic Shut-off Valve. Workpaper SWW001. Southern California Gas 


Company. April 25, 2016. http://greenpointrated.com/wp-content/uploads/2017/01/Auto-Diverting-Tub-


Spout-with-Thermostatic-Shut-off-Valve.pdf    


G6. SUBMETER WATER FOR TENANTS 


INTENT 


To encourage and incent residents to conserve water. 


DESCRIPTION  


Submeters measure the water consumption of individual units (rather than a master meter for the whole 


building), allowing building owners and managers to accurately allocate water and sewer costs to residents. 


When residents are responsible for their own water and sewer costs, they are more likely to reduce water 


use. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


Two Water points are available. Submeter water use for all residences and non-residential tenants, if any. 


Only true submetering (with a separate meter for each unit/tenant) is eligible for credit. Ratio or allocation 


billing is not eligible. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of meters. 


Documentation: Documentation of the project’s water policy. 


CODE ISSUES 


None 


RESOURCES 


“American Water Works Association: The Authoritative Resource on Safe Water.” 2016. American Water 


Works Association. Accessed December 13, 2016. http://www.awwa.org/. 


The American Water Works Association offers information and articles on submetering. 


Aquacraft, Inc. and the East Bay Municipal Utility District. “National Multiple Family Submetering and 


Allocation Billing Program Study.” 2004. Aquacraft, Inc. Accessed December 13, 2016. 


http://www.allianceforwaterefficiency.org/WorkArea/DownloadAsset.aspx?id=704. 



http://greenpointrated.com/wp-content/uploads/2016/12/2008-City-of-SD-ShowerStart-White-Paper.pdf

http://greenpointrated.com/wp-content/uploads/2017/01/Auto-Diverting-Tub-Spout-with-Thermostatic-Shut-off-Valve.pdf

http://greenpointrated.com/wp-content/uploads/2017/01/Auto-Diverting-Tub-Spout-with-Thermostatic-Shut-off-Valve.pdf

http://www.awwa.org/

http://www.allianceforwaterefficiency.org/WorkArea/DownloadAsset.aspx?id=704
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The EPA conducted a study of multifamily housing that showed that submetering reduced water 


use by 16.4%. 


“CAA California Apartment Association.” 2016. CAA (California Apartment Association). Accessed 


December 13, 2016. https://caanet.org/. 


The California Apartment Association (CAA) has articles on submetering. 


 


 


 



https://caanet.org/
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H. HEATING, VENTILATION, AND AIR 
CONDITIONING 


H1. SEALED COMBUSTION UNITS 


INTENT 


To improve indoor health and safety by eliminating the use of indoor air for combustion and eliminating 


the potential for backdrafting. 


DESCRIPTION 


Sealed combustion furnaces, water heaters, and electric heat pumps can replace conventional natural draft 


or atmospherically vented units. Sealed combustion furnaces and water heaters duct outdoor air directly 


into a sealed jacket around the combustion chamber, and then vent the exhaust directly outdoors. This 


eliminates the use of house air for combustion and the likelihood of exhaust backdrafting. Sealed 


combustion units tend to be high-efficiency condensing units with PVC pipe for vent ducting, although 


they may also have metal bi-directional (concentric) pipe. Heat pumps do not use combustion. 


CRITERIA FOR QUALIFICATION 


Up to three points are available. Install furnaces or water heaters that qualify as any one of the following: 


 True sealed combustion unit: Sealed combustion equipment draws its combustion air directly from 


outside the home and exhausts its combustion products directly out of the home. The air intakes 


and exhaust are sealed off from the inside of the home, which greatly reduces the chance for any 


spillage of combustion products into the home. 


 Power vented units (i.e., fan driven exhaust vents) in attached garages, vented attics, vented 


crawlspaces, exterior recessed boxes, or exterior closets with manufacturer specified outside air 


vents. 


 Passive atmospherically vented or natural draft units outside the building (e.g., in a carport). This 


type of equipment in the attic, garage, or crawlspace does not meet this measure. 


 Gas furnaces or water heaters on the roof or on the outside of an exterior wall and outside the 


building envelope. 


 Electric appliances, such as electric tank(less) water heaters or heat pumps (for either space 


heating or water heating). 


 Other electric space heating appliances. 


H1.1. Sealed Combustion Furnace  


One IAQ/Health point is available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 


H1.2. Sealed Combustion Water Heater  


Two IAQ/Health points are available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 







H Heating, Ventilation, and Air Conditioning 


 GPR New Home Rating Manual 
104 Version 7.0, January 2017
 © Build It Green 


 


VERIFICATION 


Field Verification: The Rater conducts field verification and takes representative photos showing the 


measure pursued (e.g., sealed, power vented, passive atmospherically vented, outside of dwelling, or all 


electric). 


Documentation: Not required unless photos are not obvious. 


CODE ISSUES 


None 


RESOURCES 


None 


H2. HIGH PERFORMING ZONED HYDRONIC RADIANT HEATING SYSTEM 


INTENT 


To eliminate undesired pressurization and air exchange issues common in standard forced air systems. 


DESCRIPTION 


Instead of providing warm air via ducts, a hydronic radiant heating system circulates hot water through 


under-floor tubing, wall radiators, or baseboard radiators. The heat source can be a boiler, water heater, or 


solar water heater. 


It is recommended that the system be designed by a Radiant Panel Association (RPA)-certified designer 


and installed by an RPA-certified installer. 


CRITERIA FOR QUALIFICATION 


Two points total (one Energy point and one IAQ/Health point) are available. Include a high performing 


hydronic radiant heating system in the dwelling that meets all of the following criteria: 


 The heating load must be calculated using Air Conditioning Contractors of America (ACCA) 


Manual J or another approved load calculation method. 


 The hydronic heating system must be designed using industry-approved guidelines, such as the 


Guidelines for the Design and Installation of Radiant Panel Heating and Snow/Ice Melting 


Systems by the Radiant Panel Association, the Heat Loss Guide (H-22) by the Hydronics Institute 


Section of the Air-Conditioning, Heating, and Refrigeration Institute (AHRI), or equivalent 


accredited software. 


 If the home is on a heated slab, the slab must be insulated according to the California Energy Code 


(CEC), Subchapter 2, Table 118-A. This includes insulating the edge of the slab and possibly the 


first four feet horizontally from the outside edge of the vertical insulation. 


 The hydronic radiant system must be divided into zones (at least one zone per 500 feet if the space 


is greater than 600 square feet). 


 The system uses variable speed pumping or zoned valving. 


 The radiant hydronic system is paired with a condensing water heater or boiler for temperature 


modulation, rather than a tankless water heater. 
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 An outdoor reset thermostat that regulates the system based on outdoor conditions is installed. 


 All pipes outside the conditioned space are insulated. 


Electric heating or forced air heating systems are not eligible for this measure. Systems with a fan of any 


kind, including through/on the wall hydronic fan units, are not eligible for this measure. 


Hydronic heating systems that are combined with a cooling feature are eligible for this measure. 


VERIFICATION 


Field Verification: The Rater conducts field verification to confirm equipment and elements of the system, 


and takes representative photos of all elements to support documentation. 


Documentation: A building and/or mechanical plan, including calculations, detailing design, zones, 


equipment, layout, and insulation that validate/illustrate that all of the criteria have been met. 


CODE ISSUES 


All hydronic radiant heating systems must be installed in accordance with state and local plumbing codes. 


For specifics on slab insulation requirements for heated slabs, see the CEC Subchapter 2, Section 118, 


“Mandatory Requirements for Insulation and Roofing Products.” 


RESOURCES 


“AHRI.” 2016. AHRI (Air-Conditioning, Heating, and Refrigeration Institute). Accessed December 13, 


2016. http://www.ahrinet.org/.  


The Gas Appliance Manufacturer’s Association (GAMA) and the Air-Conditioning, Heating, and 


Refrigeration Institute (AHRI; formerly ARI) have merged to create one trade association 


representing manufacturers of air conditioning, heating, and commercial refrigeration equipment. 


The AHRI develops standards for and certifies the performance of many of these products. 


“Directory of Certified Product Performance.” 2016. AHRI (Air-Conditioning, Heating, and Refrigeration 


Institute). Accessed December 13, 2016. http://www.ahridirectory.org/ahridirectory/pages/home.aspx.  


H-22 Heat Loss Calculation. 2001. AHRI (Air-Conditioning, Heating, and Refrigeration Institute). 


“Radiant Professional Alliance.” 2016. RPA. Accessed December 13, 2016. 


H3. EFFECTIVE DUCTWORK 


INTENT 


To improve system performance and energy efficiency. To improve the distribution of air and the comfort 


of the conditioned space by optimizing performance of the ducted system. 


DESCRIPTION 


Poorly designed and poorly installed ductwork lowers heating and cooling system efficiency and capacity, 


and can contribute to poor indoor air quality and comfort problems. Location of ducts, duct leakage, and 


duct insulation are critical factors in good design and installation. Leaks in ductwork joints have been 



http://www.ahrinet.org/

http://www.ahridirectory.org/ahridirectory/pages/home.aspx
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shown to allow (on average) 20% to 30% of conditioned air to leak out. Leaky air ducts can cause negative 


pressure in the house, which can draw many outdoor and indoor contaminants into the home, including 


carbon monoxide from the backdrafting of gas water heaters and furnaces. 


Do not use duct tape to seal ducts, because duct tape loses its effectiveness after a few years. To maintain a 


tight seal for decades, use a water-based mastic at every duct joint and seam or for retrofit situations, have 


professionally installed aerosol sealant sprayed into the ducts. 


When a bedroom door is closed, it reduces or cuts off the return airflow path. This restricts air movement, 


leading to inefficiency, comfort problems, and a pressure imbalance in which the bedroom is pressurized 


and the rest of the home is depressurized. This may cause infiltration of contaminated air from the attic or 


crawl space, or backdrafting of combustion appliances. Consider the impact on sound transmission of z 


ducts, jump ducts, and transfer grilles. 


CRITERIA FOR QUALIFICATION 


Two points are available as follows: 


H3.1. Duct Mastic on Duct Joints and Seams 


One Energy point is available. Note: This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 


This measure applies to heating, cooling, and mechanical ventilation system ducts. Boots shall be sealed to 


drywall. 


Although many kinds of tape are code compliant (commonly called “UL 181 Approved”), these tapes are 


not suitable for this measure; only duct mastic provides the tightest and longest lasting seal. Duct mastic on 


top of code compliant tape is not acceptable. Fiber mesh tape that is thoroughly embedded in duct mastic is 


acceptable. 


H3.2. Pressure Balance the Ductwork System 


One Energy point is available. For heating and/or cooling systems with ducted, forced air systems, 


pressure relieve the home with additional returns, baffles, transfer grilles, or jump ducts in rooms with 


doors. 


Install an additional return duct in the master bedroom and other large rooms that can be closed off with a 


door. Alternatively, install a jump duct or transfer grille between these rooms and the hall or main living 


area. 


VERIFICATION 


Measure H3.1 


Field Verification: The Rater conducts field verification and takes representative photos of mastic on the 


joints, the boots, and at the air handler unit. 


Documentation: Not required. 


Measure H3.2 


Field Verification: The Rater conducts field verification and takes representative photos of transfer ducts or 


grilles, z-ducts, or the additional returns. 
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Documentation: Not required, but a mechanical plan could be illustrative. 


CODE ISSUES 


See Sheet Metal and Air Conditioning Contractors’ National Association (SMACNA) 1995 and the 


California Electrical Code (CEC), Section 4.4.3 of the Residential Compliance Manual for procedures that 


should be followed for HVAC and duct installations. These codes address proper duct installation as 


follows: 


 Ducts must be fully extended. 


 Ducts must be supported at 4 feet o.c. max with minimum 1½" strapping, support collar, or solid 


material. 


 Bends should be greater than one duct diameter, centerline radius. 


 Maximum sag is ½" per foot of support spacing. 


HERS verification of the installation of the HVAC unit and ducts within the conditioned space offers 


improved energy efficiency performance in the Title 24 software. Follow all CEC regulations for HERS 


verification measures. 


RESOURCES 


Sherman, Max and Iain Walker. “Can Duct Tape Take the Heat?” July/August 1998. Home Energy: The 


Home Performance Magazine. Accessed December 13, 2016. 


http://www.homeenergy.org/show/article/id/1400.  


H4. ENERGY STAR® BATHROOM FANS PER HVI STANDARDS WITH AIR 


FLOW VERIFIED 


INTENT 


To promote indoor air quality, control indoor humidity, and save energy by using efficient local exhaust 


fans and controls. 


DESCRIPTION 


Properly functioning local exhaust fans are the best way to eliminate excess indoor odor and moisture, 


which contribute to poor indoor air quality and can lead to moisture condensation on building surfaces. 


Building codes set minimum requirements for these fans, and this measure describes best practices to 


ensure that they perform as efficiently and effectively as intended. 


Founded in 1955, the HVI is a non-profit association of the manufacturers of home ventilating products. 


HVI provides a voluntary means for residential ventilation manufacturers to report comparable and 


creditable product performance. HVI has developed standards to ensure adequate ventilation for bathrooms 


based on the room’s square footage and fixture count for pollutant removal. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. Install an ENERGY STAR® qualified bathroom exhaust fan that is 


ducted to outdoors and controlled by a humidistat to operate whenever relative humidity exceeds 60%. A 


bathroom is defined as any room containing a tub and/or shower. Each bathroom exhaust fan must be sized 


according to the following Home Ventilating Institute (HVI) guidelines: 



http://www.homeenergy.org/show/article/id/1400
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 Regardless of the size of the bathroom, each fan must exhaust a minimum of 50 cfm if operated 


intermittently or 25 cfm if operated continuously. 


 Under 50 square feet: According to HVI guidelines, bathrooms less than 50 square feet should 


have a 50 cfm fan. 


 50-100 square feet: According to HVI guidelines, bathrooms between 50 and 100 square feet 


require one cfm per square foot of space, with a minimum of 50 cfm for intermittent operation or 


25 cfm for continuous operation. For example, a 7' × 9' bathroom has 63 square feet of space, and 


therefore the fan must exhaust at least 63 cfm. 


 Over 100 square feet: Ventilation for bathrooms over 100 square feet is based on the number of 


fixtures in the bathroom. Calculations for the minimum exhaust rate must allow for 50 cfm for 


each standard toilet, shower, or tub (standard or jetted). For example, an 11' × 14' bathroom (154 


square feet) with one toilet, one shower, and one tub must have a fan that exhausts at least 150 


cfm. 


VERIFICATION 


Field Verification: The Rater conducts field verification and takes photos of the venting and control 


strategy, and the ENERGY STAR rating and/or model umber on the fan housing of the fan (if visible). A 


HERS Rater or BPI Professional conducts field verification of airflow of the fan units. Unit exhaust must 


meet or exceed the minimum criteria for required airflow.  


Documentation:  


 The sizing method and calculations for minimum airflow results 


 If it is not verified on the field, the fan model listed on the website noting ENERGY STAR 


 HERS or BPI documentation of field verified air flow  


CODE ISSUES 


The California Building Code (CBC) Chapter 12, Section 1203.1, “General”, and 1203.4, “Natural 


ventilation” requires a minimum of 50 cfm intermittent mechanical ventilation for a bathroom or 25 cfm of 


continuous mechanical ventilation. See the California Mechanical Code (CMC) Chapter 4, Table 403.7, 


“Minimum Exhaust Rates [ASHRAE 62.1: Table 6-2]”. 


The California Green Building Code (CALGreen) Chapter 4, Section 4.506.1, “Bathroom exhaust fans” 


includes requirements for mechanical ventilation of bathrooms and controls. 


RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


13, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Building Energy Efficiency Program.” 2016. California Energy Commission. Accessed December 13, 


2016.. http://www.energy.ca.gov/title24/. 


The California Energy Commission website offers free downloads of the CEC, supporting 


reference manuals, and compliance forms. 



http://www.hcd.ca.gov/CALGreen.html

http://www.energy.ca.gov/title24/
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H5. ADVANCED PRACTICES FOR COOLING 


INTENT 


To reduce cooling energy consumption, particularly during peak load periods, by providing low energy 


forms of comfort. 


DESCRIPTION 


Ceiling fans improve an occupant’s comfort by circulating air, making one feel cooler. ENERGY STAR-


qualified models are energy efficient thanks to efficient and durable motors, improved blade design, and 


efficient light kits; also, they can be operated to either draw warm air upward in the summer or push it 


downward in the winter. 


CRITERIA FOR QUALIFICATION 


Up to two points are available for the following advanced cooling practices: 


H5.1. ENERGY STAR Ceiling Fans in Living Areas and Bedrooms 


One Energy point is available. Install ENERGY STAR ceiling fans and light kits in all living areas and 


bedrooms. Living areas, where occupants spend the majority of their time, include living, family, or 


recreation rooms, but not kitchens, utility rooms, garages, basements, or bathrooms. 


ENERGY STAR fans with built-in lights or add-on light kits must have ENERGY STAR-qualified 


efficient light fixtures. ENERGY STAR fans without lights also qualify for this measure. 


H5.2. Operable Windows and Skylights Located to Induce Cross Ventilation in At Least 
One Room in 80% of Units 


Note: This measure applies to residential areas of multifamily projects only.  


One Energy point is available. Install operable windows and/or skylights in at least one main room in at 


least 80% of units to allow for cross ventilation. In 80% of all units, operable windows (including private 


balcony doors, but not ground floor patio doors that could not safely stay open overnight) and/or skylights 


must be installed on two or more adjacent or opposing walls (or the ceiling, for skylights) in at least one 


major living area (i.e., living rooms, family rooms, or recreation rooms), kitchen, or master bedroom to 


induce cross-ventilation in the unit. 


Inlet and outlet window operational areas must each be a minimum of 2% of the floor area of that 


ventilation area. Windows on adjacent walls cannot be in a directly adjoining corner window format. There 


must be a minimum of four feet between window openings (measured in a direct line between the closest 


edges of the paired window openings, not along the wall) to allow for a breeze to circulate/travel. The 


following paired configurations would qualify: 


 One operable window and one operable skylight 


 Two operable windows 


 One balcony door and one window/skylight 


 Operable windows and skylights in various locations of the unit with no doors or other 


obstructions in between 
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VERIFICATION 


Plan Review: The Rater verifies cross-ventilation strategies within the building and unit floor plans. 


Field Verification: The Rater conducts field verification and takes measurements and representative photos 


of cross-ventilation strategies. 


Documentation: Measurements and tabulations verifying operational areas and floor square footage. 


CODE ISSUES 


None 


RESOURCES 


None 


H6. WHOLE HOUSE MECHANICAL VENTILATION PRACTICES TO IMPROVE 


INDOOR AIR QUALITY 


INTENT 


To improve indoor air quality by incorporating best practices into the design, installation, and operation of 


whole-house mechanical ventilation systems. 


DESCRIPTION 


Continuous whole-house mechanical ventilation improves air quality by ensuring a regular supply of 


outdoor air. The 2016 California Energy Code (CEC) requires all new homes to have an exhaust, supply, or 


balanced mechanical air ventilation system that operates every hour of the year to provide the minimum 


ventilation rates according to ASHRAE Standard 62.2-2010. While meeting the requirements of ASHRAE 


Standard 62.2 delivers adequate outdoor air, it does not maximize such a system’s capabilities. Beyond 


these minimum requirements, best practice mechanical ventilation systems also run continuously, quietly, 


energy efficiently, and effectively distribute outdoor air within the home. Because these systems are new to 


homes, it is also important to educate residents on why and how to operate and maintain these systems. 


CRITERIA FOR QUALIFICATION 


Up to three points are available for improving indoor air quality via the following ventilation methods: 


H6.1. Meet ASHRAE 62.2-2010 Ventilation Residential Standards 


This measure is required; no points are available for required measures. This measure is also a 


requirement associated with measure J9, “EPA Indoor airPlus Certification” on page 143. 


Ensure that the mechanical ventilation system meets the American Society of Heating, Refrigerating, and 


Air-Conditioning Engineers (ASHRAE) Standard 62.2-2010 for minimum requirements for mechanical 


ventilation, as described in the CEC. HERS field verification is required for minimum ventilation air flow 


and central air handler fan watt draw. 







H Heating, Ventilation, and Air Conditioning 


GPR New Home Rating Manual 
Version 7.0 January 2017 111 
© Build It Green 


 


This measure includes whole house mechanical ventilation as well as ventilation for bathroom and 


kitchens.  


For kitchen ventilation, remove all tape from dampers prior to installation and ensure screws from 


installation do not compromise functionality. The fan must be set up for exhaust to the exterior 


(recirculating is not permitted). If the fan is not HVI certified, then the minimum air flow must be 300 cfm. 


H6.2. Advanced Ventilation Standards 


Two IAQ/Health points are available. Meet the following criteria for ventilation, addressing continuous 


operation, minimum fan efficacy, air filtration, delivery location, testing, and homeowner instructions: 


 Install a supply-only or a balanced (supply & exhaust) fresh air ventilation system. Exhaust-only 


systems do not qualify. 


 Duct and supply fresh outdoor air directly to all bedrooms and main living areas. Main living areas 


include the living room, great room, or family room, but not the kitchen, laundry area, garage, 


basement, or bathrooms.  


 Ventilation fans must be sized and rated for continuous (non-stop) operation. 


 Ventilation fans must deliver air based on ASHRAE-62.2 2010 without taking infiltration credit 


 Fans and ductwork should be installed to minimize transfer of noise and vibration to the living 


space. 


 Ventilation system fans should be HVI-rated to deliver at least 1.0 cfm/W (maximum 1.0 W/cfm) 


at no less than 0.25 inches water gauge. 


 A HERS Rater or BPI Professional conducts field verification of airflow of the fan units to 


confirm that they meet or exceed the minimum criteria set by ASHRAE 62.2- 2010 or mechanical 


engineer’s specifications. 


 Ventilation system controls, including the on/off switch, must be clearly labeled as controlling the 


whole-house ventilation system (for example, “This controls ventilation fan and should remain on. 


See homeowner manual.  


 A Homeowner Manual must include the following information about ventilation system purpose, 


operation, and maintenance: 


– The purpose of the ventilation system, and the importance of operating it 


– The location of the fan(s), controls, exhaust and/or supply grilles, ducts, and location of the 


supply air intake and filter 


– Manufacturer’s instructions for fan installation, operation, and maintenance, including filter 


replacement 


– Guidance on speed settings and adjustments, for multiple- or variable-speed fans 


H6.3. Outdoor Air is Filtered and Tempered  


 One IAQ/Health point is available. Filter all outdoor air (through a MERV 13 filter (at a 


minimum) and temper incoming air to be supplied to all bedrooms and main living areas. Filter 


must be accessible for inspection, cleaning, or replacement. An installed date should be included 


on the filter frame or another visible area. Make up air must be tempered.  


VERIFICATION 


Measure H6.1 


Field Verification: The Rater conducts field verification of the system type (exhaust, supply, or balanced) 


and ensures that the whole-house ventilation fan controls are appropriately labeled. Kitchen range hoods 


should be turned on to verify exhaust to the exterior (i.e., recirculating hoods are not allowed). 







H Heating, Ventilation, and Air Conditioning 


 GPR New Home Rating Manual 
112 Version 7.0, January 2017
 © Build It Green 


 


Documentation: 


 An Accountability Form with measure criteria clearly stated signed by a mechanical engineer, 


HVAC installer, or other appropriate professional stating compliance with ASHRAE Standard 


62.2. 


 Calculations showing compliance with ASHRAE Standard 62.2 for whole house, kitchen, and 


bathroom, and results of a HERS Rater or BPI Professional test of whole house mechanical 


ventilation rates. 


Measure H6.2 


Field Verification: The Rater completes field compliance verification of the following: 


 The presence of outdoor air supply ducts and the supply to all living areas. 


 The fan is sized to deliver at ASHRAE minimum. 


 No excessive noise is in the living space due to remote-mounted fans. 


 The HVI-rated fan efficacy is at least 1 cfm/W at 0.25 inches water gauge. 


 The whole-house ventilation fan control is appropriately labeled. 


Documentation: A mechanical engineer, HVAC installer, or other appropriate professional provides 


documentation of the efficiency of continuous operation, sone level, efficiency, duct layout and size, supply 


register locations, filter, homeowner’s manual content, test results, and ventilation rate of the system. 


CODE ISSUES 


The CEC requires all low-rise residential buildings to meet the ventilation requirements stated in ASHRAE 


Standard 62.2-2010 providing whole house ventilation (Section 150(o)). HERS field verification is required 


for minimum ventilation air flow and central air handler fan watt draw. 


RESOURCES 


“Advanced Energy, an Energy Efficiency Services Firm.” Advanced Energy. Accessed December 13, 


2016. http://advancedenergy.org/.  


“ASHRAE: Shaping Tomorrow’s Built Environment Today.” 2016. ASHRAE (American Society of 


Heating, Refrigerating, and Air-Conditioning Engineers). Accessed December 13, 2016. 


https://www.ashrae.org/.  


ANSI/ASHRAE 62.2, “Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential 


Buildings,” specifies minimal ventilation rates and indoor air quality for occupants. 


“buildingscience.com.” 1999-2016. Building Science Corporation. Accessed December 13, 2016. 


http://www.buildingscience.com/. 


The buildingscience.com website provides resources and objective information about commercial 


and residential construction. 


“Building America: Bringing Building Innovations to Market.”  2016. U.S. Department of Energy. 


Accessed December 13, 2016. http://energy.gov/eere/buildings/building-america-bringing-building-


innovations-market. 


“Building Technologies Research and Integration Center.” 2013. Oak Ridge National Laboratory. Accessed 


December 13, 2016. http://www.ornl.gov/sci/ees/etsd/btric/.  



http://advancedenergy.org/

https://www.ashrae.org/

http://www.buildingscience.com/

http://energy.gov/eere/buildings/building-america-bringing-building-innovations-market

http://energy.gov/eere/buildings/building-america-bringing-building-innovations-market

http://www.ornl.gov/sci/ees/etsd/btric/
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“California Energy Commission.” 2016. State of California. Accessed December 13, 2016. 


http://www.energy.ca.gov/.  


“The Value of Energy Performance and Green Attributes in Buildings.” 2011.  Lawrence Berkeley 


National Laboratory. Accessed December 13, 2016. https://emp.lbl.gov/sites/all/files/policy-brief-energy-


performance.pdf.  


“Florida Solar Energy Center.” 2007-2014. University of Central Florida. Accessed December 13, 2016. 


http://www.fsec.ucf.edu/en/.  


“For New Home Construction Professionals.” ENERGY STAR. Accessed December 13, 2016. 


http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.pt_bldr.  


The ENERGY STAR website has fact sheets about infiltration reduction and ventilation systems. 


H7. EFFECTIVE RANGE HOOD DESIGN AND INSTALLATION 


INTENT 


To promote indoor air quality, reduce moisture vapor, and save energy by using energy efficient technology 


and controls. 


DESCRIPTION 


Using a vented hood can assist in removing pollutants from the indoor environment. A well-designed range 


hood can be more effective at capturing particulates from cooking and exhausting them to the exterior. It is 


recommended to select a quiet (i.e., less than 4 sones) vented range hood exhaust system and to use the 


range manufacturer’s recommendations or ASHRAE Standard 62.2 for sizing the hood and exhaust rate. 


Although ASHRAE 62.2 will allow for a range hood or kitchen exhaust, a range hood is more effective at 


pollutant removal than a kitchen exhaust fan that is sized to provide five air changes per hour to meet 


ASHRAE 62.2. 


CRITERIA FOR QUALIFICATION 


Up to two points are available, as follows: 


H7.1. Effective Range Hood Ducting and Design 


One IAQ/Health point is available. Meet the following requirements.  


 Airflow: 


– The kitchen range hood must have a setting with HVI certified airflow of 200 cfm or greater 


and sone rating of 4 sones or less. If the fan is not HVI certified but meets the sone limit, then 


the flow rate should be divided by 3 to estimate the certified flow rate.  


 Ducting: 


– The ducting for the range hood must be rigid and smooth. 


– Never make the cross sectional area smaller than the transition originating at the hood.  


– Keep duct lengths less than 50 effective linear feet. Elbows are equivalent to 10 feet of duct. 



http://www.energy.ca.gov/

https://emp.lbl.gov/sites/all/files/policy-brief-energy-performance.pdf

https://emp.lbl.gov/sites/all/files/policy-brief-energy-performance.pdf

http://www.fsec.ucf.edu/en/

http://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.pt_bldr
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 Meet one of the following: 


– Install a range hood with an open collection hood that is at least one inch deep at the front 


edge and deeper at the rear. The range hood must cover 50% of the front burner. 


– Install a range hood without a one-inch sump. The depth at the front edge must cover the front 


burners completely. 


– Install a range hood with a setting that moves 300 cfm at 4 sones or less if the front burners 


are not at least 50% covered. 


 Verify the following: 


– If the range hood exhausts air more than 400 cfm, then make up air must be interlocked with 


the range hood. 


– If the dwelling contains natural draft combustion appliances, then the sum of the two largest 


exhaust fans in the house cannot exceed 15 cfm per square foot of the dwelling areas that 


communicate with those exhaust fans. 


H7.2. Automatic Range Hood Control 


One IAQ/Health point is available. Ensure that the range hood is equipped with a control to automatically 


turn on when the range or oven is used for cooking. 


VERIFICATION 


Measure H7.1 


Field Verification: The Rater conducts field verification of capture hood alignment with front burners, 


presence of the sump depth, and that the fan meets specifications. If system exhaust is over 400 cfm, then 


the Rater verifies interlocked make up air supply. 


Documentation: Documentation of the range hood and fan, including air flow capacity, sone level, and 


dimensions. 


Measure H7.2 


Field Verification: The Rater conducts field verification of automatic control for range hood operation.  


Documentation: Specifications of the range hood control. 


CODE ISSUES 


The 2016 CEC requires ASHRAE Standard 62.2-2010 compliance for kitchen exhaust ventilation (100 cfm 


or 5 ACH). 


RESOURCES 


None 







H Heating, Ventilation, and Air Conditioning 


GPR New Home Rating Manual 
Version 7.0 January 2017 115 
© Build It Green 


 


H8. HIGH EFFICIENCY HVAC FILTER (MERV 13+) 


INTENT 


To improve indoor air quality by regularly filtering indoor air via permanently installed equipment. 


DESCRIPTION 


HVAC filters remove particulates from the air. MERV (Minimum Efficiency Reporting Value) is a metric 


used to measure an air filter’s efficiency. The MERV scale ranges from 1 to 20. The higher the MERV 


number, the more effective the filter is at removing particles. 


Filters with a MERV Rating of 6 to 10 are recommended for cleaner air without compromising the 


performance of standard mechanical systems. Only install a filter of MERV 13 or higher with the approval 


and design of the HVAC contractor, who should test the air handler to ensure it can maintain adequate 


pressure and air flow with the specific filter installed. 


Because the filter media becomes denser as efficiency increases, filters with MERV ratings of more than 10 


create higher resistance to airflow. Only use a filter with a MERV of greater than 10 if the HVAC system is 


specifically designed for it. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. Use HVAC air filters rated at Minimum Efficiency Reporting Value 


(MERV) 13 or higher (if appropriate). HVAC installer shall conduct a static pressure test to ensure that the 


MERV 13 filter does not restrict airflow beyond a range that could negatively affect the system’s effective 


operation.   


This measure exceeds the requirement for measure J9, “EPA Indoor airPlus Certification” on page 143. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification. 


Documentation: Documentation of the MERV rating, Accountability Form signed by the HVAC 


contractor, and documentation of the static pressure test. 


CODE ISSUES 


None 


RESOURCES 


None 


H9. ADVANCED  REFRIGERANTS 


INTENT 


Reduce the global warming impact associated with leakage of refrigerants. 
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DESCRIPTION 


Current refrigerants include HCFs which have no ozone depletion potential (ODP), but have global 


warming potential (GWP) when released into the atmosphere. Ideal refrigerants have zero ODP, zero 


GWP, non-toxic, non-flammable, acceptable operating pressures, and volumetric capacity appropriate 


to the application. The current generation of refrigerants hydrofluorocarbons, have zero ozone 


depletion potential; however, when released to the atmosphere, they have significant global warming 


potential (GWP). The growing international emphasis on global warming mitigation has stimulated 


interest in a new generation of low-GWP refrigerants. While the market for low GWP heating and air 


conditioning refrigerants is still developing, there are strong market candidates for water chillers and 


heat pump water heaters. In 2016, parties to the Montreal Protocol agreed to a global phasedown of 


HFC use and production over the next several decades. To support this commitment the Building 


Technologies Department within the Department of Energy has a large stake in this effort and has 


begun to develop roadmaps to drive the market and well as technological innovations.  


CRITERIA FOR QUALIFICATION 


One IAQ/ Health point is available. Utilize low-GWP refrigerants in water chiller or heat pump water 


heating equipment.  The thresholds for low GPW are as follows:  


 Water chiller – GPW of 150 or less 


o Exceptions: (1) Water chillers utilizing scroll compressors, which shall utilize 


refrigerants with GWPs of 750 or less 


 Heat pump water heaters - GWP of 150 or less  


Direct space conditioning systems are not included in this measure due to lack of market alternatives.  For 


low GWP refrigerants to be used in direct space conditioning systems, there may need to be some 


adjustments to other building standards. Innovation credit would be available for a project that included 


direct space conditioning equipment that used refrigerants with a GWP of 750 or less.  


VERIFICATION 


Field Verification: Photos of the appliance that matches the technical specification.  


Documentation: Technical specification of appliance showing type of refrigerant used. 


CODE ISSUES 


None 


RESOURCES 


“Research & Development Roadmap for Next-Generation Low Global Warming Potential Refrigerants”. 


Accessed December 14, 2016. 


http://energy.gov/sites/prod/files/2014/12/f19/Refrigerants%20Roadmap%20Final%20Report%202014.pdf 



http://energy.gov/sites/prod/files/2014/12/f19/Refrigerants%20Roadmap%20Final%20Report%202014.pdf
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H10. NO FIREPLACE OR SEALED GAS FIREPLACE  


INTENT 


To increase the efficiency of gas use. To protect indoor and outdoor air quality from fireplace operation. 


DESCRIPTION 


Gas fireplaces are installed in a large percentage of new homes, mostly for decoration. Many have very low 


efficiency (as low as 13%), but homeowners often depend on them or expect them to meet a percentage of 


the home’s heating load. Though there is no single industry-accepted national or state standard regulating 


the efficiency of gas fireplaces, efficiency listings are required in Canada and those same Canadian ratings 


are available for most models sold in the U.S. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to single family dwellings only. 


One IAQ/Health point is available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 


Ensure that the dwelling has one of the following: 


 No fireplace within the dwelling. 


 A fireplace that meets the following: 


– If a natural gas or propane fireplace is present, it has a minimum efficiency of 60%, as 


documented by the Natural Resources Canada product database. The Canadian Standards 


Association (CSA) P.4.1-02 test method, “Testing Method for Measuring Annual Fireplace 


Efficiency,” is the standard for fireplace efficiency required for any product sold in Canada. 


– If a natural gas or propane fireplace is present, it is power vented or direct vented as defined 


by section 3.3.108 of the NFPA 54, has a permanently fixed glass front (not an easily operable 


bi-fold door), and complies with ANSI/Z21.88/CSA 2.33 Harmonized Standard, “Vented Gas 


Fireplace Heaters,” of the International Code Council’s (ICC’s) International Fuel Gas Code. 


– Regardless of the type of fireplace, it has a minimum six square inch combustion air duct 


from the outside, and is equipped with a readily accessible, operable, and tight-fitting damper 


or combustion-air control device. 


Wood-burning fireplaces are not eligible for this measure. Gas fireplaces outside the home’s envelope 


(such as in a patio area) are not considered a part of this measure. 


VERIFICATION 


Field Verification: The Rater conducts field verification of the fireplace ducting/venting and product 


matches to the product’s cut sheet, or verifies there is no fireplace within the dwelling. 


Documentation: 


 Fireplace specifications or an online directory listing of the appliance’s CSA fireplace efficiency. 


 An Accountability Form signed by the installing contractor or responsible party. 
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CODE ISSUES 


CALGreen Chapter 4, Section 4.503.1 states, “Any installed gas fireplace shall be a direct-vent sealed-


combustion type. Any installed woodstove or pellet stove shall comply with U.S. EPA Phase II emission 


limits where applicable. Woodstoves, pellet stoves and fireplaces shall also comply with applicable local 


ordinances.” 


The CSA requires the use of test method P.4.1-02 to determine the energy efficiency rating of the fireplace. 


This efficiency will be stated on the EnergyGuide label or in the product’s technical information when 


multiple models are listed. The rating is expressed as a percentage; the higher the percentage, the more 


energy efficient the model. Fireplaces range in efficiency from about 20% to 70%. 


RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


13, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Gas Fireplaces.” 2015. Natural Resources Canada. Accessed December 13, 2016. 


http://www.nrcan.gc.ca/energy/products/categories/heating/gas-fireplaces/16038. 


“Search: Fireplaces - Gas.” December 14, 2011. National Resources Canada. Accessed December 13, 2016. 


http://oee.nrcan.gc.ca/pml-lmp/index.cfm?action=app.search-recherche&appliance=FIREPLACE_G.  


The National Resources Canada website lists general information on CSA-rated fireplaces and 


efficiency. 


H11. HUMIDITY CONTROL SYSTEMS 


INTENT 


To improve indoor air quality in high humidity climates. 


DESCRIPTION 


In addition to having to control heating and cooling, an HVAC system can be used to control excessive 


moisture in the air of a home. Such a capability is especially important in high humidity areas, such as 


along the coast, in order to provide comfort, reduce the risk of mold, and increase the durability of the 


home. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies only to single family dwellings and only within California Climate Zones 


1, 3, 5, 6, and 7. 


One IAQ/Health point is available. Complete the following: 



http://www.hcd.ca.gov/CALGreen.html

http://www.nrcan.gc.ca/energy/products/categories/heating/gas-fireplaces/16038

http://oee.nrcan.gc.ca/pml-lmp/index.cfm?action=app.search-recherche&appliance=FIREPLACE_G
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 Conduct a detailed analysis of moisture loads to determine if there is a need for a central 


dehumidification control system (i.e., a separate dehumidification system or a humidistat 


controlled variable speed air conditioning unit). 


 When dehumidification is needed, use a humidity control system to maintain humidity ratios 


below 0.012 (lb. water vapor/lb. dry air), per Section 52.2 of ASHRAE Standard 55-2010. 


Humidity control equipment should be selected to maintain maximum humidity levels based on the 


summer design indoor air temperature, as shown in the following table. 


Thermal Environment Conditions for Required Humidity Comfort Control 


Summer Indoor Design Temperature 


(°F) 


Relative Humidity 


(%) 


Humidity Ratio 


(lb. water vapor/lb. dry air) 


70° F 76% 0.012 


74° F 66% 0.012 


78° F 58% 0.012 


82° F 50% 0.012 


VERIFICATION 


Field Verification: The Rater conducts field verification of the installed dehumidification system and 


ensures that the system is operational. 


Documentation: 


 An Accountability Form signed by the mechanical engineer or other responsible party. 


 A report of an analysis of the moisture load, and calculations for dehumidification strategy. 


CODE ISSUES 


Follow ACCA Manual J, ASHRAE Standard 55, ASHRAE Standard 62, and any other code requirements 


to design an HVAC system that offers the best solution for the home and the climate. 


RESOURCES 


“ACCA: The Indoor Environment & Energy Efficiency Association.” 2016. ACCA (Air Conditioning 


Contractors of America). Accessed December 13, 2016. http://www.acca.org/.  


“ASHRAE: Shaping Tomorrow’s Built Environment Today.” 2016. ASHRAE (American Society of 


Heating, Refrigerating, and Air-Conditioning Engineers). Accessed December 13, 2016. 


https://www.ashrae.org/.  


H12. REGISTER DESIGN PER ACCA MANUAL T 


INTENT 


To improve the comfort of the dwelling and the delivery of conditioned air by designing and installing 


effective forced air system supply and return registers. 



http://www.acca.org/

https://www.ashrae.org/
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DESCRIPTION 


ACCA Manual T provides a comprehensive and step-by-step guide to correctly selecting, sizing, and 


locating constant volume supply air diffusers, grilles,  registers, and return grilles for floor, low-side wall, 


high-side wall, and ceiling outlets. Manual T provides standards and design recommendations to prevent 


drafts and stagnant air problems caused by improper sizing or incorrect equipment selection. It provides 


step-by-step details on how to select, size, and locate the supply air diffusers, grilles, registers, and return 


grilles. It also gives examples of how to use the manufacturer’s comprehensive performance data, how to 


calculate pressure losses, and how to control noise. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies only to single family dwellings. 


One Energy point is available. Design, size, and install supply and return registers according to ACCA 


Manual T. 


VERIFICATION 


Field Verification: Not required. 


Documentation:  


 An Accountability Form signed by the mechanical engineer or other responsible party. 


 Specifications or product manufacturer data sheet of supply and return registers per ACCA 


Manual T guidelines. 


CODE ISSUES 


None 


RESOURCES 


“ACCA: The Indoor Environment & Energy Efficiency Association.” 2016. ACCA (Air Conditioning 


Contractors of America). Accessed December 13, 2016. http://www.acca.org/.  


 



http://www.acca.org/
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I. RENEWABLE ENERGY 


I1. PRE-PLUMBING FOR SOLAR WATER HEATING 


INTENT 


To reduce the cost of installing an energy saving system in the future, and reduce the impact on the 


structure by providing in-wall components, structural design elements, and spatial design elements. 


DESCRIPTION 


Preparing for the installation of a solar water heating system will substantially reduce the cost of future 


installation, while adding little cost during construction. 


CRITERIA FOR QUALIFICATION 


One Energy point is available. This measure is mutually exclusive with measure I3, “Onsite Renewable 


Generation (Solar PV, Solar Thermal, and Wind)” on page 123. 


Implement all of the following practices: 


 Install one of the following: 


– Two insulated plumbing pipes (at least ¾" copper or stainless) from the roof/attic area to the 


building’s main water heater area 


– An accessible straight chase, conduit, or sleeve with an internal diameter of at least three 


inches (that is, large enough for a one-inch pipe plus one inch of insulation). The chase should 


be capped off and airtight. 


 Install electrical conduit (minimum one inch) from the roof/attic area to a junction box next to the 


water heater in preparation for pump power and controller wiring. 


 Engineer the roof trusses to handle an additional load of five pounds per square foot beyond that 


of the anticipated load for the roofing material. 


 Ensure that adequate space is available for a 100-gallon solar storage tank with a pressure-relief 


drain line. 


 Verify the capacity of the load of the pump. Install a receptacle outlet; the outlet does not need to 


be wired or live, but it should be installed such that wiring can be run in the future with relative 


ease. 


 Provide an unshaded section of south or west roof area of at least 64 square feet, clear of vent 


pipes and other obstructions, to allow for the installation of modules. 


The pre-plumbing does not need to penetrate the roof. 


VERIFICATION 


Field Verification: The Rater conducts field verification and takes representative photos of pipes, electrical 


conduit, the receptacle box, and the available roof area. 


Documentation: A mechanical floor plan or similar plan that includes materials, systems, layout, and roof 


loads associated with the pre-plumbing for future solar water heating. 
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CODE ISSUES 


None 


RESOURCES 


None 


I2. PREPARATION FOR FUTURE PHOTOVOLTAIC INSTALLATION 


INTENT 


To reduce costs of installation and the impact on the structure by providing in-wall components and 


structural and space design for a future photovoltaic system. 


DESCRIPTION 


Making provisions during construction for the future installation of a photovoltaic system can significantly 


lower the eventual installation costs. These provisions include installing conduit from the attic to a location 


near the electric service entrance (e.g., the circuit breaker or panel), allowing space for the installation of 


photovoltaic modules on unshaded south-facing roofs, and ensuring that roof trusses are adequate to 


accommodate any added roof loads. 


CRITERIA FOR QUALIFICATION 


One Energy point is available. This measure is mutually exclusive with measure I3, “Onsite Renewable 


Generation (Solar PV, Solar Thermal, and Wind)” on page 123. 


Note that this measure is not available for developments with 10 or more units. Where sufficient solar 


access exists, provide the necessary components to make building solar ready as per Section 110.10 of the 


2016Building Energy Efficiency Standards with the following additions, deletions and exceptions: 


 Main Service panel: if a 200A service, busbar must be 225A minimum with a 200A maximum 


main breaker; if 100A service, busbar must be 125A minimum with a 100A maximum main 


breaker. There must be a reserved space in the panel for a double pole circuit breaker located at 


the opposite (load) end from the input feeder of the busbar. 


 No center-fed main service panels will be used unless specifically designed for PV breaker and 


installation and 120% of busbar rating for center‐fed panelboards in dwellings 


 Inverter location: minimum 3’ wide unobstructed space (from ground to eave above) adjacent to 


the main service panel; include NEC required working clearance. 


 Module sizing and location: The reserved PV roof area shall be unobstructed and unshaded and 


facing between 110° to 270° from North: Minimum dimension of the reserved area to be 11’ in the 


ridge-to-eave dimension, and assuming a power density of 15W/sf; allow for current fire code 


ridge and side clearances beyond the designated module areas (currently 3’ to ridge and 3’ clear on 


one side). 


 Clear and unobstructed pathway from the identified inverter location (preferably next to the main 


service panel) to the identified roof area. 


 OSHA approved fall arrest anchors installed at or near ridges; 5000 lb. capacity each, 8’ maximum 


on center covering the designated module area. 
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Use a licensed and qualified electrician or solar installer to determine the project’s exact installation 


specifications. 


Pre-wiring does not need to penetrate the roof. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos to verify installations 


and reserved areas. 


Documentation: A building and/or electrical plan detailing materials, systems, and layout. An 


Accountability Form signed by an electrician or solar installer.  


CODE ISSUES 


Photovoltaic pre-wiring installations should prepare for the load and connection requirements of the future 


photovoltaic system in order to follow all relevant California Energy Code (CEC) provisions for this type 


of system. 


The CEC requires pre-wiring for developments of ten units or greater. 


RESOURCES 


None 


I3. ONSITE RENEWABLE GENERATION (SOLAR PV, SOLAR THERMAL, AND WIND) 


INTENT 


To conserve fossil fuels used for energy generation. To reduce air and water pollution. To reduce pressure 


on the electrical grid and natural gas sources by using on-site renewable sources. 


DESCRIPTION 


Using on-site renewable energy (such as photovoltaics, solar thermal water heating, and wind energy) 


reduces the need for central power plants that pollute and use fossil fuels. 


CRITERIA FOR QUALIFICATION 


Up to 25 Energy points are available. This measure is mutually exclusive with measure I1, “Pre-Plumbing 


for Solar Water Heating” on page 121, measure I2, “Preparation for Future Photovoltaic Installation” on 


page 122, measure I5, “Solar Hot Water Systems to Preheat Domestic Hot Water” on page 127, and 


measure I6, “Photovoltaic System for Multifamily Projects” on page 129. 


Offset energy use with on-site renewable energy generation. One point will be awarded for every 4% 


offset. 


To calculate the total home energy use (including both annual energy use and miscellaneous electrical 


loads), perform the following tasks: 
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 Compile the non-Time Dependent Valuation (TDV) annual energy consumption, using Title 24 


Compliance software reports for Heating, Cooling and DHW. 


 Use the GreenPoint Rated Near/Net Zero calculator to calculate annual energy use based on 


outputs from Title 24 Compliance software and additional end uses included in the calculator. 


 If necessary, convert the energy consumption figures to kBtus per year. For information on source 


energy conversions, see the U.S. Energy Information Administration’s “Energy Units and 


Calculators Explained” page.  


 Calculate the contributions of the on-site renewable energy sources, in kBtus. Perform the 


calculations as follows: 


– Photovoltaics: Use calculations from the New Solar Homes Partnership Calculator, or another 


CEC-approved calculation method. 


– Solar water: Use calculations from the solar water F-chart (available through the Go Solar 


California web site), or another jurisdiction-approved calculation method. 


– Wind: Use a jurisdiction-approved calculation method. 


– Micro-hydro: Use a jurisdiction-approved calculation method. 


– Other: Use a jurisdiction-approved calculation method. 


 Divide the total contributions of the renewable energy sources by the total estimated energy use. 


This percentage is the renewable contribution of the project, and is the basis for the number of 


points awarded. 


VERIFICATION 


Field Verification: The Rater may conduct field compliance verification to confirm systems and 


specifications identified in the documentation listed below. 


Documentation:  


 Copies of energy compliance reports. 


 An estimate of renewable energy production using the documents identified in the Criteria for 


Qualification section of this measure, the percentage of renewable contribution, and a supporting 


narrative from the builder, electrician, renewable energy system installer/designer or another 


appropriate responsible party. The contractor must supply a copy of the CF-6R-PV solar report (or 


other appropriate forms) based on what was actually built (that is, the system size, output, and 


percentage of load served by the photovoltaic system). If a Home Energy Rating System (HERS) 


Rater is completing the inspection, he or she will provide the CF-4R-PV after installation. 


 Calculations for offset based on subtracting renewable contribution from the annual energy use 


output from the GreenPoint Rated Net Zero Energy Calculator. 


CODE ISSUES 


Wind systems may not be permitted by all jurisdictions having authority. Consult with building officials for 


local requirements. 


Fire codes may require a given layout of panels for roof access. 


Refer to the CEC and California Plumbing Code (CPC) for the electrical and plumbing requirements for the 


installation of systems. 
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RESOURCES 


“California Solar Energy Industries Association.” 2016. CalSEIA (California Solar Energy Industries 


Association). Accessed December 13, 2016. http://calseia.org/. 


The California Solar Energy Industries Association (CalSEIA) has a searchable directory of 


California solar experts, including consultants, contractors, manufacturers, and other distributors.  


“Consumer Energy Center.” 2016. California Energy Commission. Accessed December 13, 2016. 


http://www.consumerenergycenter.org/. 


The California Energy Commission has information on solar hot water systems, including rebate 


programs. 


“Energy Units and Calculations Explained.” August 9, 2016. U.S. Energy Information Administration. 


Accessed December 13, 2016. http://www.eia.gov/energyexplained/index.cfm?page=about_energy_units.  


Use the Energy Units and Calculations Explained page to help with the conversion of energy 


usage to a common unit of measurement. 


“Go Solar California.” 2016. State of California, California Energy Commission, and California Public 


Utilities Commission. Accessed December 13, 2016. http://www.gosolarcalifornia.ca.gov/. 


The Go Solar California website has information on installation specifics, tax credits, and rebates.  


“New Solar Homes Partnership Calculator.” 2014. State of California, California Energy Commission, and 


California Public Utilities Commission. Accessed December 13, 2016. 


http://www.gosolarcalifornia.org/tools/nshpcalculator/index.php. 


Use the New Solar Home Partnership Calculator to calculate the contributions of the photovoltaic 


system. 


“NorCal Solar.” 2015. NorCal Solar (Northern California Solar Energy Association). 


http://www.norcalsolar.org/. Accessed December 13, 2016. 


The Northern California Solar Energy Association (NorCal Solar) has information on solar hot 


water systems and a list of contractors and suppliers. 


“Solar Rating and Certification Corporation Home Page.” 2016. SRCC (Solar Rating and Certification 


Corporation). Accessed December 13, 2016. http://www.solar-rating.org/.  


The Solar Rating and Certification Corporation certifies solar hot water heating systems for 


eligibility in the California Solar Initiative. 


I4. NET ZERO ENERGY HOME 


INTENT 


To significantly reduce grid energy consumption through efficient whole-house design and optional use of 


on-site renewable energy. 



http://calseia.org/

http://www.consumerenergycenter.org/

http://www.eia.gov/energyexplained/index.cfm?page=about_energy_units

http://www.gosolarcalifornia.ca.gov/

http://www.gosolarcalifornia.org/tools/nshpcalculator/index.php

http://www.norcalsolar.org/

http://www.solar-rating.org/
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DESCRIPTION 


Reduce the home’s need for off-site energy (including electricity and natural gas) by constructing 


extremely low-energy homes that employ wide-ranging energy efficiency and optimization measures in the 


envelope, mechanical systems, thermal mass, appliances, and lighting. Energy efficiency strategies must be 


maximized before installing an optional renewable energy system. Zero Net Energy may be defined as a 


newly constructed building that meets California’s Building Energy Efficiency Standards, and the value of 


on-site or off-site renewable energy equals the value of the energy consumed by the building annually 


(proposed definition from the July 18, 2013 IEPR workshop). 


CRITERIA FOR QUALIFICATION 


Up to six points are available. Design the dwelling(s) to reduce the need for site energy based on annual 


energy use. The calculations are based on energy consumed and generated over a one-year period using 


calculations and energy assumptions of a dwelling and typical occupant uses.  


This project must meet the California 2016 Energy Efficiency Standards without the contributions of 


photovoltaic energy offsets.  For all electric homes, see compliance pathways under measure J3 for any 


exceptions.  


End use energy loads included in the calculations are as follows: heating, cooling, domestic hot water, 


interior and exterior lighting, appliances (refrigerator, dishwasher), laundry (clothes washer and dryer), and 


plug loads (based on home computer and entertainment center). Assumptions for plug loads will be built 


into the GreenPoint Rated Net Zero Energy calculator. 


Use the GreenPoint Rated Net Zero Energy calculator to calculate the offset for the measures to verify 


compliance with this measure. This calculator will use the outputs from Title 24 compliance software for 


heating, cooling, and domestic hot water. End use energy loads included in the calculations are as follows: 


heating, cooling, domestic hot water, lighting (including interior, exterior, and parking and hallways for 


multifamily projects), plug loads (based on home computer and entertainment center), appliances 


(refrigerator, dishwasher), and laundry (clothes washer and dryer differentiated by in unit and central). Plug 


loads will be calculated using the 2009 Pier Appliance Survey or RESNET plug load calculator.  


The calculator will provide an output of percent offset based on site energy use. 


The following equivalencies are recognized for credit: 


 Living Building Challenge certification: Net Zero Energy Building Certification 


When the California Public Utilities Commission defines an approach and methodology for Net Zero 


Energy, this approach will be reviewed to provide an alternative pathway for compliance with this measure. 


Because Passive House does not have a specific threshold and calculation for Net Zero Energy, there is not 


an equivalent for this certification.  


I4.1. Near Zero Energy Home 


Two Energy points are available. Offset the estimated annual site energy use by at least 80% using the 


GreenPoint Rated Near/Net Zero calculator or other approved methodology described previously. 


I4.2. Net Zero Electric 


Four Energy points are available. Offset the estimated annual site energy use by 100% using the 


GreenPoint Rated Near/Net Zero calculator or other approved methodology above. To accomplish this, the 


home must be all electric. 
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Measure I4.1, “Near Zero Energy Home,” is a prerequisite for this measure; therefore, a project that offsets 


100% of the estimated annual site energy will earn six points. 


VERIFICATION 


Field Verification: Not required. 


Documentation: Copies of energy compliance reports and calculations identified in the Criteria for 


Qualification section of this measure. 


CODE ISSUES 


None 


RESOURCES 


None 


I5. ENERGY STORAGE 


INTENT 


To maintain electrical service during power outages or times when photovoltaics, to take advantage of 


times of use electricity rates, and to offset peak load draw on the grid. 


DESCRIPTION 


Energy storage is the capture of energy produced at one time for use at a later time. Energy storage is being 


heralded to reduce the impact on the duck curve as the peak loads shift away from peak generation times. 


The CPUC is evaluating cost effective strategies for utility-scale energy storage to support AB 2514 which 


mandates 1.3GW of storage by 2020. The biggest residential growth area right now is solar systems paired 


with storage, allowing customers to store excess power for later use, and potentially participate in demand 


response or grid services programs. The options for storage include solar PV integrated storage, stand-alone 


storage, and thermal storage.  


CRITERIA FOR QUALIFICATION 


One Energy point is available. Provide on-site energy storage to support a portion of household energy use 


when solar production is not viable.  This includes both thermal and electrochemical storage.  This does not 


include generator production of energy.  


It is not practical to design a back-up system to support all electrical loads in a typical residence through a 


battery backup. In general, backed up loads may include refrigerator, communications equipment such as 


TVs or computers, select lighting, and a few outlets for charging mobile devices,  Space conditioning 


elements may be desired as well.  


Thermal storage can be leveraged to provide heated water for demand after the sun has set.  


Therefore, to encourage energy storage, there is not a minimum storage capacity for this measure.  This 


may be adjusted over time. 
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VERIFICATION 


Field Verification: Photo documentation of storage equipment.  


Documentation: Documentation from engineer, installer or designer defining the equipment installed and 


the capacity. 


CODE ISSUES 


None 


RESOURCES 


“Energy Storage Research.” 2016. CEC (California Energy Commission).Accessed December 13, 2016. 


http://www.energy.ca.gov/research/integration/storage.html 


 “The Rapid Rise of Residential Energy Storage”. July 2, 2015. Renewable Energy World. Accessed 


December 14, 2016. http://www.renewableenergyworld.com/articles/2015/06/the-rapid-rise-of-residential-


energy-storage.html 


I6. SOLAR HOT WATER SYSTEMS TO PREHEAT DOMESTIC HOT WATER 


INTENT 


To conserve fossil fuels used for water heating by using renewable energy sources. 


DESCRIPTION 


Solar water heating systems use solar panels and water storage to collect and store heat from the sun for 


domestic hot water use. Water preheated by a solar system is typically used to deliver preheated water to a 


standard water heater. Solar water heating is more cost effective than ever, as a result of new technologies, 


reliable products, and rising natural gas prices. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


Four Energy points are available. This measure is mutually exclusive with measure I3, “Onsite 


Renewable Generation (Solar PV, Solar Thermal, and Wind)” on page 123. 


Use only solar water heaters that are Solar Rating and Certification Corporation (SRCC) certified. The 


solar water heater must be the primary heater. The system must serve at least 40% of the hot water load, as 


calculated using F-Chart, other CEC-approved software, or a jurisdiction-approved calculation method. 


A swimming pool solar water system does not satisfy this measure. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification to confirm that the installed system 


meets the specified system, and takes photos of the system. 



http://www.energy.ca.gov/research/integration/storage.html

http://www.renewableenergyworld.com/articles/2015/06/the-rapid-rise-of-residential-energy-storage.html

http://www.renewableenergyworld.com/articles/2015/06/the-rapid-rise-of-residential-energy-storage.html





I Renewable Energy 


GPR New Home Rating Manual 
Version 7.0 January 2017 129 
© Build It Green 


 


Documentation: Building and/or mechanical plans detailing materials, systems, layout, and the 


performance percentage from F-Chart. Accountability Form signed by the solar installer. 


CODE ISSUES 


Solar water heating systems are included in Title 24 calculations and set a threshold usage rate. 


The CPC gives specifications for pressure relief valves. 


The recognized standard for solar water heating installations is the IAPMO 2015 Uniform Solar Energy and 


Hydronics Code. 


RESOURCES 


“California Solar Energy Industries Association.” 2016. CalSEIA (California Solar Energy Industries 


Association). Accessed December 13, 2016. http://calseia.org/. 


The California Solar Energy Industries Association (CalSEIA) has a searchable directory of 


California solar experts, including consultants, contractors, manufacturers, and other distributors.  


“Consumer Energy Center.” 2016. California Energy Commission. Accessed December 13, 2016. 


http://www.consumerenergycenter.org/. 


The California Energy Commission has information on solar hot water systems, including rebate 


programs. 


“Go Solar California.” 2016. State of California, California Energy Commission, and California Public 


Utilities Commission. Accessed December 13, 2016. http://www.gosolarcalifornia.ca.gov/. 


The Go Solar California website has information on installation specifics, tax credits, and rebates.  


“NorCal Solar.” 2015. NorCal Solar (Northern California Solar Energy Association). 


http://www.norcalsolar.org/. Accessed December 13, 2016. 


The Northern California Solar Energy Association (NorCal Solar) has information on solar hot 


water systems and a list of contractors and suppliers. 


“Solar Rating and Certification Corporation Home Page.” 2016. SRCC (Solar Rating and Certification   


Corporation). Accessed December 13, 2016. http://www.solar-rating.org/.  


The Solar Rating and Certification Corporation certifies solar hot water heating systems for 


eligibility in the California Solar Initiative. 


 


“IAPMO Uniform Solar Energy and Hydronics Code.” 2015. IAPMO. Accessed December 13, 2016. 


http://epubs.iapmo.org/USEHC/#p=4 


I7. PHOTOVOLTAIC SYSTEM FOR MULTIFAMILY PROJECTS 


INTENT 


To conserve fossil fuels used for electricity generation and reduce pressure on the electrical grid by using 


renewable energy sources. 



http://calseia.org/

http://www.consumerenergycenter.org/

http://www.gosolarcalifornia.ca.gov/

http://www.norcalsolar.org/

http://www.solar-rating.org/

http://epubs.iapmo.org/USEHC/#p=4
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DESCRIPTION 


Photovoltaic systems convert solar energy into electricity when sunlight strikes the photovoltaic cells. Most 


residential systems are grid connected; when the photovoltaic system provides more power than the 


building uses, the additional electricity is fed back into the utility grid. This effectively spins the building’s 


electricity meter backward, which is known as net metering. When the sun is not shining or the building 


requires more electricity than the photovoltaic system can produce, the building draws power from the grid. 


If there is a power outage, a building with a grid-connected photovoltaic system loses power just like a 


building without photovoltaic systems. Adding battery back-up to the photovoltaic system is expensive, but 


allows the building owner to keep some electrical systems running during power outages. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


Up to 8 Energy points are available. This measure is mutually exclusive with measure I3, “Onsite 


Renewable Generation (Solar PV, Solar Thermal, and Wind)” on page 123. 


Provide a portion of the estimated annual electric energy demand with a solar photovoltaic system, as 


follows: 


 60% of common area load—Four Energy points 


 90% of common area load—Six Energy points 


 10% or more of the load for residential units—Eight Energy points 


Include all areas of the project built by the developer in the estimated demand. To calculate the energy 


contributions from the photovoltaic system, use calculations from the New Solar Homes Partnership 


Calculator or from another CEC-approved calculation method. The estimate must include system size, 


expected output of the system, and an estimate of the amount of the total electrical load that will be offset 


by the photovoltaic system. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification to confirm that the installed system 


meets the specified system, and takes photos of the system. 


Documentation: 


 Copies of energy compliance reports. 


 Calculations of total of home energy use based on compliance threshold. 


 An estimate of renewable energy production, using documents identified in the Criteria for 


Qualification section of this measure, and the percentage of renewable contribution from the solar 


installer, builder or another appropriate responsible party. The contractor must supply a copy of 


the CF-2R-PV solar report (or other appropriate forms) based on what was actually built (that is, 


the system size, output, and percentage of load served by the photovoltaic system). If a HERS 


Rater is completing the inspection, he or she will provide the CF-43R-PV after installation. 


CODE ISSUES 


Photovoltaic installations should follow all relevant CEC provisions for photovoltaic systems. 
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RESOURCES 


“California Solar Initiative (CSI).” 2016. California Public Utilities Commission. Accessed December 13, 


2016. http://www.cpuc.ca.gov/General.aspx?id=6043. 


The California Solar Initiative (CSI) program administers incentives for existing homes. 


“Cooperative Community Energy.” 2010. Cooperative Community Energy. Accessed December 13, 2016. 


http://www.ccenergy.com/.  


Cooperative Community Energy provides information for affordable housing projects seeking 


photovoltaic and other self-generation systems, and can help with procurement, low-interest loans, 


and identification of businesses to lease the system and take advantage of additional tax credits 


and incentives. 


“New Solar Homes Partnership Calculator.” 2016. State of California, California Energy Commission, and 


California Public Utilities Commission. Accessed December 13, 2016. 


http://www.gosolarcalifornia.org/tools/nshpcalculator/index.php. 


Use the New Solar Home Partnership Calculator to calculate the contributions of the photovoltaic 


system. 



http://www.cpuc.ca.gov/General.aspx?id=6043

http://www.ccenergy.com/

http://www.gosolarcalifornia.org/tools/nshpcalculator/index.php
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J. BUILDING PERFORMANCE AND 
TESTING 


J1. THIRD-PARTY VERIFICATION OF QUALITY OF INSULATION INSTALLATION 


INTENT 


To improve energy efficiency with verification of envelope. 


DESCRIPTION 


An early review of project plans helps maximize a home’s energy efficiency and green building benefits. 


Homes designed to be very energy efficient may still perform poorly; third-party inspections on site during 


construction can help uncover errors and guide the correct fixes of potential problems. 


Evaluate the insulation installation quality to verify an effective thermal envelope. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 


Have a meeting with (at a minimum) a Home Energy Rating System (HERS) rater, insulation contractor, 


drywall contractor, and general contractor to review the Quality of Insulation Installation (QII) and thermal 


bypass criteria process and the checklist to be completed by responsible parties.  


VERIFICATION 


Field Verification: Verification must be conducted by a certified HERS Rater according to the California 


ENERGY STAR® New Homes Program and CEC specifications. The QII specification can be accessed 


through the California Energy Commission. Note: The HERS Rater maybe the GPR Rater if they are a 


certified HERS Rater with the appropriate certifications. 


Documentation:  


 Meeting notes and attendance from the pre-construction meeting with the HERS Rater and 


subcontractors. 


 Completed CF-2R and 3R forms from the HERS Rater.  


CODE ISSUES 


See the 2016 Residential Compliance Manual for the 2016 Building Energy Efficiency Standards, section 


3.7.A Quality Insulation Installation (QII) for procedures that should be followed for quality insulation 


installation verification. 







J Building Performance and Testing 


 GPR New Home Rating Manual 
134 Version 7.0, January 2017
 © Build It Green 


 


RESOURCES 


“Building Energy Efficiency Program.” 2016. California Energy Commission. Accessed December 13, 


2016. http://www.energy.ca.gov/title24/.  


California Energy Commission. Reference Appendices for the 2016 Building Energy Efficiency Standards 


for Residential and Nonresidential Buildings. June 2015. State of California. Accessed December 13, 2016. 


http://www.energy.ca.gov/2015publications/CEC-400-2015-038/CEC-400-2015-038-CMF.pdf.  


J2. SUPPLY AND RETURN AIR FLOW TESTING 


INTENT 


To increase building comfort and conserve energy used by forced air systems, by verifying performance 


through testing and adjusting the systems as needed. 


DESCRIPTION 


A Manual J (room-by-room) heating and cooling load analysis determines the air flow and temperature 


needed for comfort in each room. A flow hood diagnostic reading at each register offers an opportunity to 


test the installation results to the design goals. This test can help uncover errors and guide repairs of 


potential problems. 


CRITERIA FOR QUALIFICATION 


Two points total (one Energy point and one IAQ/Health point) are available. Use a Home Performance 


Professional to perform air flow testing of supply and return registers and verify that flow meets the design 


performance targets. If test results are not as designed, conduct corrective actions to achieve the 


performance targets. 


Use a flow hood to test the total supply air flow rates in each room of the home. Adjust the air flow rates 


using balancing dampers (at plenum) to ensure that supply air flow rates are within +/- 10% of the 


calculated values from Air Conditioning Contractors of America (ACCA) Manual J and Manual D design 


targets. The rooms should be balanced based on room size, total supply, and total return. The total supply 


must be within 10% of the total return. 


Performance air flow testing should follow Building Performance Institute (BPI) standard testing practices, 


or an equivalent recognized methodology. 


VERIFICATION 


Field Verification:  A Home Performance Professional (which could also be the GreenPoint Rater if they 


are appropriately qualified) conducts testing as identified in the Criteria for Qualification section of this 


measure. 


Documentation: A report and documentation that test results that are within 10% of ACCA Manual J 


calculations from a qualified professional, such as a home performance contractor. Note that the Rater may 


perform the testing if they are qualified. 



http://www.energy.ca.gov/title24/

http://www.energy.ca.gov/2015publications/CEC-400-2015-038/CEC-400-2015-038-CMF.pdf





J Building Performance and Testing 


GPR New Home Rating Manual 
Version 7.0 January 2017 135 
© Build It Green 


 


CODE ISSUES 


None 


RESOURCES 


None 


J3. MECHANICAL VENTILATION TESTING 


INTENT 


To improve indoor air quality by using mechanical ventilation and verifying performance through testing 


and adjusting the systems as needed. 


DESCRIPTION 


Diagnostic testing of the air delivery rates performed by a third party can uncover problems and verify the 


proper installation of systems. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. Use a certified HERS Rater to conduct a mechanical ventilation 


system (supply and exhaust fans used for ventilation) test and verify that performance meets or exceeds 


ASHRAE Standard 62.2-2010 requirements. 


VERIFICATION 


Field Verification:  A Home Performance Professional (which could also be the GreenPoint Rater if they 


are appropriately qualified) conducts testing as identified in the Criteria for Qualification section of this 


measure. 


Documentation: 


 Ventilation flow rate test results compared to ASHRAE 62.2-2010 minimum ventilation 


requirements. 


CODE ISSUES 


The California Energy Code (CEC) requires third-party verification of the air flow of the mechanical 


ventilation system. 


RESOURCES 


“Building Energy Efficiency Program.” 2016. California Energy Commission. Accessed December 13, 


2016. http://www.energy.ca.gov/title24/. 


The California Energy Commission website offers free downloads of the CEC, supporting 


reference manuals, and compliance forms. 



http://www.energy.ca.gov/title24/
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J4. COMBUSTION APPLIANCE SAFETY TESTING 


INTENT 


To improve energy efficiency and indoor air quality with performance testing. 


DESCRIPTION 


The Combustion Safety Backdraft Test is a way to make sure that the combustion “zone” (that is, where the 


gas-fired appliances are located) does not adversely affect other portions of the house. The house is tested 


under a worst-case scenario in order to force the home into a bad situation. Pressure differences caused by 


bathroom exhaust fans, range hoods, dryers, whole house fans, HVAC air handler fans, or even doorways 


that are opened or closed can cause problems. Therefore, all possible combinations are tried to determine if 


the appliance combustion zone changes pressure under the worst-case conditions and still keeps the house 


safe (that is, there is no carbon monoxide spillage into the main body of the house). 


The BPI has a recommended protocol for completing all of the combustion safety tests for vented 


appliances. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. Use a certified Professional (HERS Rater or BPI Professional) to 


conduct a combustion safety test (if needed) to ensure carbon monoxide flue gases are not backdrafting into 


the home from an open combustion fireplace, water heater, or furnace. 


To receive credit, all action items from the Building Performance Institute (BPI) Technical Standards must 


be completed, and the project must pass draft and spillage tests. Combustion safety must be completed for 


appliances in the home(s), including cook tops and ovens. Carbon monoxide levels should also be tested at 


burners. 


Based on the results of the test, proceed with appropriate actions according to the carbon monoxide limits 


identified in the BPI Combustion Safety Action Level table. For all combustion appliances, measure the 


carbon monoxide at steady-state operating conditions. 


The Combustion Safety Backdraft Test must be performed by a professional certified to conduct 


Combustion safety testing,, such as a BPI certified professional. The professional may evaluate the 


applicability of the Combustion Safety Backdraft Test if there are no combustion appliances. If it is 


determined that the testing is unnecessary, a statement confirming this fact will satisfy the requirements of 


this measure. 


Testing should follow BPI standard testing practices, or an equivalent recognized methodology. 


For multifamily projects, testing must additionally be completed on any mechanical room(s) and parking 


garage(s). 


VERIFICATION 


Field Verification:  A certified Professional (which could also be the GreenPoint Rater if they are 


appropriately qualified) conducts testing as identified in the Criteria for Qualification section of this 


measure. 


Documentation: Test results from the certified Professional. The professional must be a BPI certified 


professional or equivalent. Note that the Rater may perform the testing if they are qualified. 
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CODE ISSUES 


None 


RESOURCES 


“BPI Technical Standards.” 2016. BPI (Building Performance Institute, Inc.). Accessed December 13, 


2016. http://www.bpi.org/standards.aspx. 


“ANSI/BPI-1200-S-2015: Standard Practice for Basic Analysis of Buildings.” 2015. BPI (Building 


Performance Institute, Inc.). Accessed December 13, 2016. http://www.bpi.org/files/pdf/ANSI%20BPI-


1200-S-2015%20Standard%20Practice%20for%20Basic%20Analysis%20of%20Buildings.pdf.  


J5. BUILDING PERFORMANCE EXCEEDS TITLE 24 PART 6 


INTENT 


To promote high energy efficiency for the home as a whole. 


DESCRIPTION 


The California Energy Code (CEC) sets energy efficiency requirements for residential and nonresidential 


buildings in the state of California. Energy efficient homes are designed and built to outperform CEC 


requirements. Homes that outperform the CEC requirements by 15% or more may be eligible for ENERGY 


STAR® certification or participation in utility incentive programs. 


CRITERIA FOR QUALIFICATION 


This measure is required, and additional Energy Points are available as follows: 


J5.1. Home Outperforms Title 24 Part 6 


Energy points are available. There are four compliance pathways that are available for a project to use to 


comply with the minimum energy compliance requirements for GreenPoint Rated. Each of the four 


pathways will earn at least the minimum 25 points for compliance. Select one of the four options. In the 


DCF, there is an opportunity to select the option chosen for compliance.  


Option One: Compliance Over Title 24. Projects can meet the following compliance margin over Title 24 


Part 6 to meet GreenPoint Rated minimum requirements. If multiple software runs were completed for the 


project and one application is being submitted for all dwellings, the lowest percentage improvement must 


be used for the submission and will be applied to all homes. Averages will not be accepted for program 


compliance. Note: Minimum energy efficiency budget must be met without renewables.  


Energy compliance must be designated as “New Construction” in compliance software. “Existing plus 


Addition” programs will not be accepted for program compliance. 


 Single Family 10% compliance margin over 2016 Title 24  


 Multifamily – Low rise - 10% compliance margin over 2016 Title 24  


 Multifamily- High rise - 10% compliance margin over 2016 Title 24 



http://www.bpi.org/standards.aspx

http://www.bpi.org/files/pdf/ANSI%20BPI-1200-S-2015%20Standard%20Practice%20for%20Basic%20Analysis%20of%20Buildings.pdf

http://www.bpi.org/files/pdf/ANSI%20BPI-1200-S-2015%20Standard%20Practice%20for%20Basic%20Analysis%20of%20Buildings.pdf
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The percentage performance above code is shown in the Title 24 CF-1R form for low-rise residential 


buildings and PERF-1 form for residential buildings over three stories tall and for nonresidential buildings. 


The final simulation report must be used to show evidence that the project exceeds the CEC. The report 


must include the actual building components and HVAC systems included in the final building. 


Option Two: All Electric Compliance. The approach for compliance, for both single family and 


multifamily is as follows:  


o 3% compliance margin 


o Prescriptive requirements: water heating that includes either the installation of a HPWH with an 


energy factor of 3.2 or greater or a solar thermal system with a minimum 30% solar fraction 


o All electric homes must have a photovoltaic system 


o Photovoltaics may be used to meet compliance  


Option Three: Annual Energy Use Compliance. This pathway is a compliance pathway that aligns with Net 


Zero Energy. This option requires a project to demonstrate a percentage over a whole building use based on 


the GPR Energy and Water Calculator. The end uses in this tool include heating, cooling, domestic hot 


water, appliances, lighting, and plug loads.  The compliance margin over the whole building usage is 20%.  


This compliance margin applies to single family and multifamily low rise and high rise.  


Option Four: EDR. This option has not been fully developed at this time.  GreenPoint Rated will work to 


develop a compliance pathway using Energy Design Rating (EDR) provided through the compliance 


software.  The EDR is the sum of the annual TDV energy consumption for energy use components 


included in the compliance software. Note: The following information applies to multifamily projects 


only. 


A project may model only the residential portion of the project and ancillary spaces for compliance with 


GreenPoint Rated, and omit non-residential portions of the project (i.e., retail or commercial on the first 


floor). A multifamily project that requires a PERF-1 form may find it difficult to meet the minimum energy 


efficiency requirements. Some adjustments and considerations that could help the project meet this 


threshold are as follows: 


 High-Rise: The PERF-1 form uses equivalent default values for lighting, receptacle loads, and 


process loads for both the standard and proposed energy budgets. By including these default 


values, the net energy use (in kBTU per square foot) is different than what is warranted by the 


CEC for low-rise residential dwelling units. The lighting, receptacle, and process loads should be 


eliminated from the compliance margin calculation for high-rise buildings by manually subtracting 


them from the standard and proposed numbers and generating a compliance margin. This 


adjustment results in an “apples to apples” comparison with low-rise residential buildings, where 


lighting and receptacle loads are not included in the compliance calculations. This adjustment is 


consistent with procedures for utility rebate programs. 


 Corridors: According to CEC requirements, a high rise residential building with a total area used 


for non-residential occupancy of more than 20% requires the model to distinguish non-residential 


and residential units. It is necessary to assess whether or not the corridors need to be calculated in 


the compliance calculations. 


The corridors can be considered unconditioned or not indirectly conditioned if all of the following 


conditions apply: 


– The corridors are tempered with less than ten Btus per square foot of heating. 


– The corridors are tempered with less than five Btus per square foot of cooling. 


– The doors to all units are weather-stripped. 


– The shared wall between the corridors and all units are insulated. 
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These elements create a thermal break between the corridors and the units, creating unconditioned 


space. Therefore, the conditioned space of the units is not indirectly affecting the corridors, and 


the corridors themselves are not conditioned. 


If the corridors do not meet all of the listed conditions, the corridors are considered to be 


conditioned, and therefore must meet nonresidential standards unless they fall under the 20% rule. 


If more than one CEC report is available for the residential portions of the project, use the worst 


case scenario for the rating. 


J5.2. Non-Residential Spaces Outperform Title 24 Part 6  


Note: This measure applies to multifamily projects only. 


Up to 15 Energy points are available. One Energy point will be awarded for every 1% that the project 


outperforms the CEC energy modeling summary. CEC recommendations are based on a weighted average 


of the square footage of the non-residential area. If more than one Title 24 report is available for the non-


residential portions of the project, use the worst-case scenario for the rating. 


This measure applies to non-residential ancillary spaces only. This measure is typically only applicable on 


projects where more than 20% of the conditioned floor area is dedicated to non-residential units. A Title 24 


report will show the percentage above code for the residential and non-residential portions of the 


building(s) on the PERF-1 form. The report must include the actual building components and HVAC 


systems included in the final building design (that is, a simulation is run based on plans at least at the 100% 


Construction Documents phase). Plug and Process loads should not be removed for this measure. 


The project does need to meet the criteria presented in measure J5.1 to qualify for this measure. 


Note that the Title 24 standards and reports are currently based on projected Time Dependent Valuation 


(TDV) energy use, which is also the basis for the GreenPoint Rated program. The Rater should also request 


the non-TDV reports ECON-1 and ECON-2 for energy use inputs for the climate calculator. 


VERIFICATION 


Field Verification: Confirmation of installation of major components should be completed by Rater. 


Documentation: Electronic copies of all CF-1R and/or all PERF-1 reports, and the ECON-1 and ECON-2 


reports. The Rater must provide Build It Green with electronic copies of the CF-1R and/or PERF-1 forms 


with the new project application.  


Projects choosing to comply using a EDR score must submit a copy of the Program’s Plan Check Approval 


Letter and Installation Letter in addition to the compliance report. 


CODE ISSUES 


The local building official is responsible for enforcing the CEC and ensuring the compliance of the 


building and the work of plan reviewers, inspectors, and HERS Raters. 


RESOURCES 


None 
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J6. TITLE 24 PREPARED AND SIGNED BY A CABEC CERTIFIED ENERGY 


ANALYST 


INTENT 


To increase the accuracy of a home’s energy report through expert energy analysis. 


DESCRIPTION 


CEC calculations demonstrate the energy efficiency of the home and compliance with the California Code 


of Regulations (CCR). CABEC was founded to foster the professional development of energy analysts who 


prepare compliance documentation for the energy code contained in the CEC. CABEC professionals must 


undergo a certification process to demonstrate their experience and ability in completing energy 


compliance calculations. 


CRITERIA FOR QUALIFICATION 


One Energy point is available. Use a Certified Energy Analyst (CEA) who has been certified by the 


California Association of Building Energy Consultants (CABEC) to prepare and sign a Title 24 Energy 


report. 


VERIFICATION 


Field Verification: Not required. 


Documentation: 


 A copy of the energy consultant’s CEA certificate, or a screenshot of the consultant’s CEA 


credential on the CABEC directory, including their CEA #. The certification must be active when 


the Title 24 Energy report was completed. 


 The Title 24 Energy report, signed by a CEA professional. 


CODE ISSUES 


None 


RESOURCES 


“CABEC: Let’s Build A More Energy Efficient California Together.” 2016. CABEC (California 


Association of Building Energy Consultants). Accessed December 13, 2016. http://www.cabec.org. 


J7. PARTICIPATION IN UTILITY PROGRAM WITH THIRD-PARTY PLAN REVIEW 


INTENT 


To increase the efficiency of homes through energy analysis and review. 



http://www.cabec.org/
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DESCRIPTION 


While energy-efficient buildings, equipment, and renewable energy systems save money in the long run, 


they can be expensive to purchase in the short term. Many utilities offer incentives to help builders afford 


energy-efficient equipment, on-site renewable energy systems, and other energy efficiency measures to 


encourage comprehensive whole building performance that combines high levels of energy efficiency and 


solar energy systems. 


Pacific Gas & Electric Company, Southern California Edison, and San Diego Gas & Electric Company 


offer the New Solar Homes Partnership program in their service areas. Similar programs are offered by 


local publicly-owned utilities. 


Incentive programs are based on third-party plan review of the building performance based on the CF-1R 


or PERF-1 reports. The incentive programs require performance measures and verification of practices. 


Check with local utilities for application process requirements, documentation to be included, and 


timeliness of the submission. Most programs require an application review prior to construction. 


CRITERIA FOR QUALIFICATION 


One Energy point is available. This measure is a requirement associated with measure J9, “EPA Indoor 


airPlus Certification” on page 143. 


Participate in an energy efficiency incentive program or a renewable energy program with a third-party 


plan review offered by a local utility. 


An application must be submitted for the utility incentive program that provides a third-party plan check 


review. The project must meet all application requirements as stated by the utility incentive program, be 


approved for participation in the utility incentive program, and successfully complete the program. 


Implementation of all planned measures must be verified by a certified HERS Rater. 


VERIFICATION 


Field verification: Not required. 


Documentation: A letter or other documentation from a utility program administrator stating full 


compliance with their energy efficiency or renewable energy program. 


CODE ISSUES 


None 


RESOURCES 


None 
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J8. ENERGY STAR FOR HOMES 


INTENT 


To achieve advanced levels of energy efficiency and energy savings. To incorporate minimum performance 


standards to ensure quality construction of the building envelope, improved occupant comfort, and 


measured energy performance of the occupied building. 


DESCRIPTION 


The U.S. Environmental Protection Agency (EPA) ENERGY STAR® Certified Homes Program and the 


Multifamily High-Rise Program (ESMFHR) offer national marketing benefits to projects. Additionally, the 


programs’ construction specifications are consistent with achieving an additional label of performance 


through the EPA Indoor airPlus® (IAP) program. 


CRITERIA FOR QUALIFICATION 


One Energy point is available. Meet the specifications of the current ENERGY STAR Certified Homes 


Program or the ENERGY STAR Multifamily High Rise Program. 


This measure is independent of, and goes beyond, the criteria of measure J5.1, “Home Outperforms Title 


24 Part 6” on page 137 and measure J7, “Participation in Utility Program with Third-Party Plan Review” 


on page 140. 


Version 3 of ENERGY STAR requires at least 15% better performance than the 2008 Energy Code for 


energy efficiency performance, and completion of the HVAC, Water Management, and Thermal Enclosure 


checklist by appropriate professionals. 


Version 3.1 of ENERGY STAR requires at least 10% better performance than the 2013 Energy Code for 


energy efficiency performance, and completion of the HVAC, Water Management, and Thermal Enclosure 


checklist by appropriate professionals. 


Note: The following information applies to multifamily high rise projects only: 


For multifamily high rise projects, the project must exceed the 2013 Energy Code by 15% and also provide 


incremental cost of measure upgrades, meet version 1.1 (June 2009) of the ENERGY STAR® Multifamily 


High Rise Program Minimum Performance Standards (MPS) or the most current version. The MPS are 


national guidelines; they are achieved by meeting California’s T-24 requirements as well as the mandatory 


requirements. 


VERIFICATION 


Field Verification:  An Energy Star for Homes Rater (which could also be the GreenPoint Rater if they are 


appropriately qualified) conducts testing as required by ENERGY STAR. 


Documentation: Completed ENERGY STAR for Homes documentation stating that the project meets 


ENERGY STAR version 3 or 3.1, whichever is applicable. The documentation should be signed by the 


certified Rater and responsible parties. The project must comply with the current Energy Start version and 


requirements at the time.  The Energy Star requirements superseded what is listed in the GreenPoint Rated 


manual.  
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To verify compliance with the Multifamily High Rise Program, version 1.0, the certified Rater must have 


documentation from the start of construction and at the completion of construction. The project must 


comply with the current Energy Start version and requirements at the time.  


CODE ISSUES 


Verification protocols follow CEC code requirements, including one in seven sampling of dwelling units, 


with additional utility program requirements for final pilot program verifications. Depending on the 


metering and billing configuration of the project, specific arrangements may need to be made with tenants 


in order to access utility billing information. 


RESOURCES 


“California Advanced Homes.” 2016. Southern California Gas Company. Accessed December 13, 2016. 


https://www.socalgas.com/for-your-business/builder-services/california-advanced-homes.  


“California Multi-Family New Homes.” 2016. TRC Energy Services. Accessed December 13, 2016. 


http://cmfnh.com/.  


“Energy Star Multfamily High Rise California Performance Path Requirements, version 1.0” 


https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/California%20ENERGY_STAR_


MFHR_Performance_Path_Version_1.0.pdf?1cae-81d9. Accessed December 14, 2016.  


“California Energy Star Program Requirements” 


https://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_californiaAccessed December 14, 


2016.  


J9. EPA INDOOR AIRPLUS CERTIFICATION 


INTENT 


To promote a healthier indoor air environment, energy conservation, and improved comfort and durability. 


DESCRIPTION 


To comply with the ENERGY STAR program, a home must outperform the energy efficiency requirements 


in the CEC by at least 15% and pass a home performance testing and additional water management 


evaluation conducted by a certified HERS technician. ENERGY STAR’s Indoor airPLUS program goes 


beyond energy efficiency, indoor air management, and water management measures, and requires that duct 


leakage be minimized, the thermal envelope be tightened, air pressures be balanced, fresh air be introduced, 


pest control measures be installed, indoor contaminants be reduced, and all major moisture issues be 


managed. 


CRITERIA FOR QUALIFICATION 


To earn the Indoor airPLUS certification, follow the Indoor airPLUS checklist. Only ENERGY STAR 


certified homes are eligible for the Indoor airPLUS package label. 


Two IAQ/Health points are available for achieving the ENERGY STAR Indoor airPLUS certification. 


Note that the basic ENERGY STAR certification is a prerequisite to achieving Indoor airPlus certification. 



https://www.socalgas.com/for-your-business/builder-services/california-advanced-homes

http://cmfnh.com/

https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/California%20ENERGY_STAR_MFHR_Performance_Path_Version_1.0.pdf?1cae-81d9

https://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/California%20ENERGY_STAR_MFHR_Performance_Path_Version_1.0.pdf?1cae-81d9

https://www.energystar.gov/index.cfm?c=bldrs_lenders_raters.nh_v3_californiaAccessed
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All appropriate measures must be implemented to receive credit for this measure. The individual measures 


required to fulfill the Indoor airPLUS requirements are:  


 Measure A5, “Construction Environmental Quality Management Plan Including Flush-Out” 


 Measure B2, “Radon-Resistant Construction” 


 Measure B3, “Foundation Drainage System” 


 Measure B4, “Moisture Controlled Crawlspace” 


 Either measure D9.1, “Detached Garage” or measure D9.2, “Mitigation Strategies for Attached 


Garage” 


 Measure D11, “Moisture-Resistant Materials in Wet Areas (such as Kitchen, Bathrooms, Utility 


Rooms, and Basements)” 


 Measure E2, “Flashing Installation Third-Party Verified” 


 Measure G1.1, “Insulated Hot Water Pipes 


 Measure H1.1, “Sealed Combustion Furnace” 


 Measure H1.2, “Sealed Combustion Water Heater” 


 Measure H3.1, “Duct Mastic on Duct Joints and Seams” 


 Measure H6.1, “Meet ASHRAE 62.2-2010 Ventilation Residential Standards” 


 Measure H8, “No Fireplace or Sealed Gas Fireplace” (single family only) 


 Measure J1, “Third-Party Verification of Quality of Insulation Installation” 


 Measure J7, “Participation in Utility Program with Third-Party Plan Review” 


 Measure J8, “ENERGY STAR for Homes” 


 Measure J10, “Blower Door Testing” (single family only) 


 Measure O1, “GreenPoint Rated Checklist in Blueprints” 


 Measure O3, “Orientation and Training to Occupants—Conduct Educational Walkthroughs” 


VERIFICATION 


Field Verification: Not required. It is highly suggested that the Rater conduct field verification. 


Field verification is conducted by an ENERGY STAR Indoor airPLUS Rater (e.g., a HERS Rater who has 


been approved by the ENERGY STAR Indoor airPLUS program) for measures on the ENERGY STAR 


Indoor airPLUS checklist. 


Documentation: Documentation of the ENERGY STAR Indoor airPLUS certification.  


CODE ISSUES 


None 


RESOURCES 


“Indoor airPLUS Program.” November 1, 2016. EPA (U.S. Environmental Protection Agency). Accessed 


December 13, 2016. http://www.epa.gov/indoorairplus/index.html.  


J10. BLOWER DOOR TESTING 


INTENT 


To improve energy efficiency with verification of the envelope tightness. 



http://www.epa.gov/indoorairplus/index.html
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DESCRIPTION 


A blower door test is used to measure the building tightness. The testing process can help identify areas of 


leakage and focus building envelope sealing efforts. The test results will inform requirements for 


mechanical ventilation. 


CRITERIA FOR QUALIFICATION 


This measure is for single family projects only. 


Up to Three points are available. This measure is a requirement associated with measure J9, “EPA Indoor 


airPlus Certification” on page 143. 


Perform a blower door test to measure CFM50 and estimate the interior air changes per hour (ACH) for the 


dwelling. Points are achieved based on the test results as follows: 


 3.5 ACH50—One IAQ/Health point 


 From 2.5 ACH50 for unbalanced systems (supply or exhaust) or 1.0 to 2.0 ACH50 for balanced 


systems―Two IAQ/Health points 


 From 1.5 ACH50 for unbalanced systems (supply or exhaust) or 0.6 to 1.2 ACH50 for balanced 


systems―Three IAQ/Health points 


Building tightness must be considered in the context of adequate building ventilation. If the blower door 


test measures a value of 1.5 or less Specific Leakage Area, the dwelling is considered to be unusually tight 


as defined by the CEC RCM Manual and the home requires mechanical ventilation. In this case, ventilation 


requirements must be addressed to receive credit for this measure. 


VERIFICATION 


Field Verification: Not required. The GreenPoint Rater may conduct testing if they are appropriately 


qualified. 


Documentation: Results from a third-party certified Home Performance Professional and/or a certified 


HERS Rater.  


CODE ISSUES 


The 2016 CEC requires that the dwelling have mechanical fresh air ventilation according to ASHRAE 


62.2-2010. See the 2016 Residential Compliance Manual for the 2016 Building Energy Efficiency 


Standards for more information regarding mechanical ventilation requirements. 


HERS verification of the installation of quality insulation and the tight blower door test thresholds offers 


improved energy efficiency performance in the Title 24 Energy compliance software. 


RESOURCES 


“Building Energy Efficiency Program.” 2016. California Energy Commission. Accessed December 13, 


2016. http://www.energy.ca.gov/title24/.  


California Energy Commission. Reference Appendices for the 2016 Building Energy Efficiency Standards . 


Revised June 2015. State of California. Accessed December 13, 2016. 


http://www.energy.ca.gov/2015publications/CEC-400-2015-038/CEC-400-2015-038-CMF.pdf.  



http://www.energy.ca.gov/title24/

http://www.energy.ca.gov/2015publications/CEC-400-2015-038/CEC-400-2015-038-CMF.pdf





J Building Performance and Testing 


 GPR New Home Rating Manual 
146 Version 7.0, January 2017
 © Build It Green 


 


California Energy Commission. 2016 Building Energy Efficiency Standards: Residential Alternative 


Calculation Method (ACM) Approval Manual. November 2014. State of California. Accessed December 


13, 2016. http://www.energy.ca.gov/title24/2016standards/prerulemaking/documents/2014-11-


03_workshop/draft_language/2016_RACM_Approval_Manual.pdf. 


J11. COMPARTMENTALIZATION OF UNITS 


INTENT 


To improve energy efficiency with verification of the envelope tightness of individual units within a 


multifamily building. 


DESCRIPTION 


A blower door test is used to measure individual living unit tightness within a multifamily building. The 


testing process can help identify areas of leakage and focus envelope sealing efforts. The test results will 


inform requirements for mechanical ventilation. 


CRITERIA FOR QUALIFICATION 


This measure is for multifamily projects only. 


Two points (One Energy and One IAQ/Health) are available. Minimize leakage between units by 


minimizing the uncontrolled pathways for indoor air pollutants between units. This includes prescriptive 


sealing requirements and performance testing using a blower door. 


Complete the following prescriptive practices: a. Weather-strip all exterior doors and operable windows in 


the residential units to 


 Weather-strip all exterior doors and operable windows in the residential units to minimize leakage 


from outdoors. 


 Minimize uncontrolled pathways for ETS and other indoor air pollutant transfer between 


individual residential units by sealing penetrations in walls, ceilings and floors in the residential 


units and by sealing vertical chases (including utility chases, garbage chutes, mail drops, and 


elevator shafts) adjacent to the units.  


 Weather-strip all doors in the residential units leading to common hallways to minimize air 


leakage into the hallway. . 


Perform a blower door test to demonstrate effective sealing measures. The allowable maximum leakage is 


0.3 CFM50/ sq. ft. or 3 ACH50. Blower door testing may be conducted on a sample of units according to 


HERS sampling protocols for 15% of units. Sampled units must include configurations in different areas of 


the building such as corner, bottom, middle, top floor, to test varying enveloped conditions.  


VERIFICATION 


Field Verification: Not required. The GreenPoint Rater may conduct testing if they are appropriately 


qualified. 



http://www.energy.ca.gov/title24/2016standards/prerulemaking/documents/2014-11-03_workshop/draft_language/2016_RACM_Approval_Manual.pdf

http://www.energy.ca.gov/title24/2016standards/prerulemaking/documents/2014-11-03_workshop/draft_language/2016_RACM_Approval_Manual.pdf
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Documentation: Results from a third-party certified Home Performance Professional and/or a certified 


HERS Rater.  


CODE ISSUES 


The 2016 CEC requires that the dwelling have mechanical fresh air ventilation according to ASHRAE 


62.2-2010. See the 2016 Residential Compliance Manual for the 2016 Building Energy Efficiency 


Standards for more information regarding mechanical ventilation requirements. 


HERS verification of the installation of quality insulation and the tight blower door test thresholds offers 


improved energy efficiency performance in the Title 24 Energy compliance software. 


RESOURCES 


Challenges of Achieving 2012 IECC Air Sealing Requirements in Multifamily Dwellings. S. Klocke, O. 


Faakye, and S. Puttagunta Consortium for Advanced Residential Buildings. October, 2014. 


https://www1.eere.energy.gov/buildings/publications/pdfs/building_america/challenges_achieving_iecc_air


_seal.pdf. Accessed December 16, 2016.  


 



https://www1.eere.energy.gov/buildings/publications/pdfs/building_america/challenges_achieving_iecc_air_seal.pdf

https://www1.eere.energy.gov/buildings/publications/pdfs/building_america/challenges_achieving_iecc_air_seal.pdf
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K. FINISHES 


K1. ENTRYWAYS DESIGNED TO REDUCE TRACKED-IN CONTAMINANTS 


INTENT 


To improve indoor air quality by reducing the spread of outdoor contaminants throughout the home. 


DESCRIPTION 


Up to two-thirds of dust and particulates in homes are tracked into a home on shoes. These contaminants 


contain soil, pesticides, sand, mold, road grime, bacteria, and other pollutants. Once these particulates are 


inside the home, they are difficult to completely get rid of. 


The most effective way to avoid tracking contaminants into the home is for people to remove their shoes 


upon entering. Deliberately designed, built-in features near entryways (such as drawers, shelves, and 


benches) encourage and facilitate the removal and storage of shoes. Entryways should be made of hard 


surface flooring, such as hardwood, bamboo, concrete, ceramic tile, or natural linoleum. 


CRITERIA FOR QUALIFICATION 


K1.1. Individual Entryways 


One IAQ/Health point is available. Design and build a deliberate and obvious hard surface area at the 


home’s main entrance. This area must offer room for occupants and visitors to comfortably take off their 


shoes. The area must include a specifically designed and permanently installed assembly (such as shelves, 


drawers, cubicles, etc.) for shoe storage that is overtly obvious to visitors. A permanently installed bench or 


shelf with shoe storage that is installed on the porch meets this measure as well. 


Standard coat closets do not qualify for this measure, as they are not an obvious shoe storage assembly that 


will encourage visitors to use. 


A bench and permanent entrance walk-off mat or grille are recommended, but not required. 


For the purposes of this measure, carpet in entryways is prohibited. 


K1.2. Building Entryways 


Note: This measure applies to multifamily projects only.  


One IAQ/Health point is available. Install a deliberate and obvious hard surface area at every main 


entrance to the building(s). A built-in, permanent walk-off mat or grill (for a minimum of six feet of 


continuous travel) should be provided at the entrance to the building(s). 


VERIFICATION 


Field Verification: The Rater completes field verification and takes representative photos of flooring and 


the storage area. 


Documentation: Not required. 
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CODE ISSUES 


None 


RESOURCES 


“Keeping Pollutants Out: Entryway Design for Green Buildings.” October 2001. Environmental Building 


News. Accessed June 4, 2013. http://www.buildinggreen.com/auth/article.cfm/2001/10/1/Keeping-


Pollutants-Out-Entryway-Design-for-Green-Buildings/.  


The full article is only available to BuildingGreen members. 


K2. ZERO-VOC INTERIOR WALL AND CEILING PAINTS 


INTENT 


To improve indoor air quality by reducing the emissions of volatile organic compounds (VOCs) from 


interior paint and primer. 


DESCRIPTION 


Most interior paints and primers contain VOCs, which are a major class of indoor and outdoor air 


pollutants. Besides degrading indoor air quality, certain VOCs react with other chemicals in the 


atmosphere, producing ground-level ozone (or smog) that can harm human health. Zero-VOC paints and 


primers reduce pollution and contribute to better indoor air quality. These lower emission products are 


available from most major manufacturers, and are applied and perform like conventional, higher-VOC 


products. 


CRITERIA FOR QUALIFICATION 


Two IAQ/Health points are available. Use zero-VOC interior wall and ceiling paints. The paints must 


emit less than 5 g/L VOCs regardless of sheen. All interior paints and primers must meet the specified 


threshold. 


This measure includes aerosol paints. It does not include trim. 


VERIFICATION 


Field Verification: Not required, but photos of large volumes of paint cans & VOC levels are always 


illustrative. 


Documentation: Paint and primer VOC levels, coverage, and invoice. 


CODE ISSUES 


California Green Building Standards Code (CALGreen) Chapter 4, Section 4.504.2.2, “Paints and 


coatings,” states, “Architectural paints and coatings shall comply with VOC limits in Table 1 of the 


California Air Resources Board (CARB, or ARB) Architectural Suggested Control Measure, as shown in 


Table 4.504.3, unless more stringent local limits apply.” These limits are also listed in CALGreen Chapter 


4, Table 4.504.1. 



http://www.buildinggreen.com/auth/article.cfm/2001/10/1/Keeping-Pollutants-Out-Entryway-Design-for-Green-Buildings/

http://www.buildinggreen.com/auth/article.cfm/2001/10/1/Keeping-Pollutants-Out-Entryway-Design-for-Green-Buildings/
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RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


13, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Rule 1113. Architectural Coatings.” June 2014. SCAQMD (South Coast Air Quality Management 


District). Accessed December 13, 2016. http://www.aqmd.gov/home/regulations/compliance/architectural-


coatings/tos. 


K3. LOW-VOC CAULKS AND ADHESIVES 


INTENT 


To improve indoor air quality by reducing the emissions of caulks and adhesives. 


DESCRIPTION 


Unlike conventional caulks and construction adhesives that may off-gas toxic compounds for months, low-


VOC products reduce toxic gases such as aromatic hydrocarbons or other petroleum solvents that 


contribute to indoor and outdoor air pollution. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. Use low-VOC caulks and adhesives that emit 30 g/L VOCs or less. 


Products covered by this measure include subfloor adhesive, general construction adhesive, carpet 


adhesive, duct mastic, window and trim caulk, general use caulk, bathroom and kitchen caulk, tile mastic, 


and fire and acoustic caulk. 


VERIFICATION 


Field Verification: Not required, but photos of adhesive containers & VOC levels are always illustrative. 


Documentation: A list of products and VOC levels, coverage, and invoices. 


CODE ISSUES 


CALGreen Chapter 4, Section 4.504.2.2, “Paints and coatings,” states, “Architectural paints and coatings 


shall comply with VOC limits in Table 1 of the ARB Architectural Suggested Control Measure, as shown 


in Table 4.504.3, unless more stringent local limits apply.” These limits are also listed in CALGreen 


Chapter 4, Table 4.504.1. 


RESOURCES 


None 



http://www.hcd.ca.gov/CALGreen.html

http://www.aqmd.gov/home/regulations/compliance/architectural-coatings/tos

http://www.aqmd.gov/home/regulations/compliance/architectural-coatings/tos
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K4. ENVIRONMENTALLY PREFERABLE MATERIALS FOR INTERIOR FINISH 


INTENT 


To use interior finish products that preserve natural resources. 


DESCRIPTION 


Environmentally preferable options for interior finishes include materials that have one or more of the 


following attributes: 


 FSC-Certified: FSC-certified wood comes from forests managed in accordance with stringent 


sustainable forestry practices. FSC-certified wood and wood products can be used in any 


application that normally calls for conventional wood products, such as cabinets, trim, doors, 


shelving, and window frames. Sustainable Forest Institute (SFI) and other industry labels are not 


considered equivalent. 


 Reclaimed or Refinished: Rapidly renewable materials grow quickly and can be harvested on a 


relatively short cycle of 10 years or less. Examples include bamboo (which is a fast-growing grass 


that can be harvested in five to seven years) or straw (i.e., the stalk of wheat, rice, barley, and 


other grains). Instead of using solid wood, plywood, or wood-based medium density fiberboard 


(MDF) for interior finishes, consider rapidly renewable materials such as straw-based 


particleboard and bamboo plywood. 


 Containing Recycled Content: Some interior finishes, such as molding, are made from recycled 


polystyrene or other plastics. Recycled-content countertops include recycled glass tiles, terrazzo-


like materials that blend recycled glass and concrete, and natural fiber composites derived from 


rapidly renewable or recycled resources. Use recycled-content finish materials in any application 


where virgin materials are typically used. Recycled content must be greater than 50% post-


consumer recycled content. Post-industrial (pre-consumer) recycled content is counted at half the 


rate of post-consumer recycled content. Under this measure, wood MDF and particleboard do not 


qualify as recycled content. 


 Finger-Jointed: Finger-jointed materials are manufactured from short pieces of wood glued 


together to create a larger finished material. Use finger-jointed material in any application where 


finish materials will be painted. 


 Locally Sourced and Fabricated: Materials extracted, processed, and manufactured within 500 


miles of the building offer many environmental, economic, and social benefits, such as reduced 


transportation efforts, associated fuel use, and pollution; local economic development; and 


heightened community awareness of the links between the sourcing of materials and the associated 


environmental impacts. Materials qualify for this measure based upon well-documented evidence 


of 90% of the weight or volume of the material being extracted, processed, and manufactured 


within 500 miles of the project. 


These attributes cannot be used to evaluate materials that are generally considered conventional in their 


extraction, manufacturing, installation, use, or end of life. They also cannot be used for common materials 


that typically have always been locally extracted, processed, and manufactured throughout the state, such as 


sand, cement, aggregate, road base, etc. Build It Green will make a judgment on the use of these criteria. 


CRITERIA FOR QUALIFICATION 


Up to nine Resources points are available. Use environmentally preferable materials that meet one of the 


following attributes or thresholds: 


 Forest Stewardship Council (FSC) certified wood material. When calculating the percentage of 


FSC-certified material, the following multiplier should be used for products that are designated as 
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100% FSC: 1.5 times the calculated board feet. This differential weighting reflects the different 


levels of performance implicit in the two different labels/claims (FSC 100% or FSC Mixed) and 


incentivizes progress toward the highest level of performance (FSC 100%). 


 Reclaimed or refinished materials. 


 Rapidly renewable materials, with a cycle of 10 years or less.  


 Materials with greater than 50% post-consumer recycled content. Post-industrial (pre-consumer) 


recycled content is counted at half the rate of post-consumer recycled content.  


 Finger-jointed materials. 


 Locally sourced and fabricated material. Materials qualify for this measure based upon well-


documented evidence of 90% of the weight or volume of the material being extracted, processed, 


and manufactured within 500 miles of the project. 


Points are available as follows: 


K4.1. Cabinets 


Up to two Resources points are available. Use cabinet materials that meet one of the defined attributes. 


Points are allocated based on the percentage of the square footage of all cabinet materials that meet one 


defined attribute, as follows: 


 50%—One Resources point 


 80%—Two Resources points 


This measure includes materials used in the box, face frame, toe kick, shelves, and door; it does not include 


countertop or countertop substrate. 


This measure evaluates cabinets of the type found in kitchens and bathrooms. This differs from the shelving 


discussed in measure K4.3, which evaluates open shelving typically seen in a closet, hall, utility room, or 


study. Such shelving is typically encased in an open cabinet box or seated on a ledger board. Shelves found 


in kitchens and bathrooms are included in this measure. 


K4.2. Interior Trim 


Up to two Resources points are available. Use interior trim that meets one of the defined attributes. Points 


are allocated based on the percentage of the total square footage or linear length of the trim/casing that 


meets one defined attribute, as follows: 


 50%—One Resources point 


 80%—Two Resources points 


This measure includes all types of installed casing and trim for floors, doors, walls, ceilings, windows, 


wainscot, fireplaces, non-structural beams, etc. 


K4.3. Shelving 


Up to two Resources points are available. Use shelving, support structure, and encasement that meet one 


of the defined attributes. Points are allocated based on the percentage of the total square foot area or linear 


length of the material that meets one defined attribute, as follows: 


 50%—One Resources point 


 80%—Two Resources points 


Steel or aluminum wire shelving does not qualify. 
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This measure evaluates open shelves typically seen in a closet, hall, utility room, or study that are typically 


encased in an open cabinet box or seated on a ledger board. This differs from the cabinets discussed in 


measure K4.1, which evaluates shelves within a kitchen or bathroom cabinet. 


K4.4. Doors 


Up to two Resources points are available. Use doors (interior and exterior) and frames that meet one of 


the defined attributes. Points are allocated based on percentage of board feet (to account for varying door 


thickness) that meets one defined attribute, as follows: 


 50%—One Resources point 


 80%—Two Resources points 


Trim and hardware are not included in this measure. Steel doors do not qualify as recycled materials. 


K4.5. Countertops 


One Resources point is available. Use material that meets one defined attribute for at least 50% of the total 


square footage or volume of qualifying countertops and substrate assemblies. 


VERIFICATION 


Field Verification: The Rater takes representative photos of installed interior finishes and components.  


Documentation: Material specifications documenting that the material meets environmental criteria, and the 


use and percentage of installed material. 


CODE ISSUES 


None 


RESOURCES 


“Adhesives and Sealants.” September 16, 2010. California Air Resource Board. Accessed December 13, 


2016. https://www.arb.ca.gov/DRDB/SJU/CURHTML/R4653.PDF. 


The California Air Resource Board (CARB) provides a list of identification and performance 


standards for adhesives and sealants. 


“Environmentally Preferable Purchasing (EPP).” 2016. EPA (U.S. Environmental Protection Agency). 


Accessed December 13, 2016. http://www.epa.gov/epp/. 


The EPA’s Environmentally Preferable Purchasing (EPP) website provides guidance on procuring 


green products. 


“What Makes a Product Green?” February 2012. Environmental Building News. Accessed December 13, 


2016. https://www.buildinggreen.com/feature/what-makes-product-green. 


Additionally, BuildingGreen offers listings of environmentally preferable materials and articles 


about criteria used to designate building products as “green”. Some content is only available to 


BuildingGreen members. 



https://www.arb.ca.gov/DRDB/SJU/CURHTML/R4653.PDF

http://www.epa.gov/epp/

https://www.buildinggreen.com/feature/what-makes-product-green
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K5. FORMALDEHYDE EMISSIONS IN INTERIOR FINISH EXCEED CARB 


INTENT 


To reduce formaldehyde levels in indoor air by using products with lower formaldehyde emissions. 


DESCRIPTION 


Formaldehyde is often used as a binder in home building products, such as plywood, particle board, and 


other composite wood products. These binders come in two basic forms: urea and phenol. Urea-


formaldehyde binders are common in interior-grade products. Formaldehyde is produced on a large scale 


worldwide. 


CARB evaluated formaldehyde exposure in California, and found that one of the major sources of exposure 


is inhalation of formaldehyde emitted from composite wood products containing urea-formaldehyde resins. 


In 2004, the International Agency for Research on Cancer (IARC) reclassified formaldehyde from 


“probably carcinogenic to humans” to “carcinogenic to humans,” based on the increased risk of 


nasopharyngeal cancer. Formaldehyde was designated as a toxic air contaminant (TAC) in California in 


1992 with no safe level of exposure. State law requires CARB to take action to reduce human exposure to 


all TACs. 


On April 26, 2007, CARB approved an Air Toxic Control Measure (ATCM) to reduce formaldehyde 


emissions from composite wood products (including hardwood plywood, particleboard, MDF, and thin 


MDF (with thickness ≤ 8 mm)) and from furniture and other finished products made with composite wood 


products. The businesses that must comply with this regulation are manufacturers, distributors, importers, 


fabricators, and retailers of composite wood products and finished goods that contain these products. 


CRITERIA FOR QUALIFICATION 


Up to five IAQ/Health points are available. Use composite wood products in the given areas that meet the 


CARB No Added Formaldehyde (NAF) Threshold. Eligible products include hardwood plywood, 


particleboard, MDF, and thin MDF (thickness ≤ 8 mm), as well as all doors, cabinets, trim, shelving, 


furniture and other finished products made with composite wood products. 


Reduced formaldehyde materials as defined by the code are required by CALGreen Chapter 4, Section 


4.504.5. The GreenPoint Rated measure and the CARB standard are more stringent than the CALGreen 


measure, as the CALGreen measure only addresses hardwood plywood, particle board, and MDF. The 


CALGreen measure does not include furniture or other finished products made of composite wood. See the 


Code Issues section of this measure for more information. 


Credit will be given if a minimum of 90% of the composite wood products meet the threshold, as follows: 


K5.1. Doors 


One IAQ/Health point is available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 


K5.2. Cabinets and Countertops 


Two IAQ/Health points are available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 
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K5.3. Interior Trim and Shelving 


Two IAQ/Health points are available. This measure is a requirement associated with measure J9, “EPA 


Indoor airPlus Certification” on page 143. 


VERIFICATION 


Field Verification: The Rater takes representative photos of installed products. 


Documentation: Documentation of material specifications and use, consisting of invoices and specifications 


from manufacturers indicating compliance with the CARB NAF Threshold. 


CODE ISSUES 


The CARB airborne toxic control measure (ATCM) was approved on April 18, 2008 by the Office of 


Administrative Law. The regulation has been filed with the Secretary of State to be codified into Title 17 of 


the California Code of Regulations, and is effective immediately. The first emission standards were 


implemented on January 1, 2009. 


CALGreen Chapter 4, Section 4.504.5 states, “Hardwood plywood, particleboard, and medium density 


fiberboard composite wood products used on the interior or the exterior of the building shall meet the 


requirements for formaldehyde as specified in ARB’s Air Toxics Control Measure for Composite Wood 


(17 CCR 93120 et seq.), by or before the dates specified in those sections, as shown in [CALGreen] Table 


4.504.5.” 


For jurisdictions that have a local ordinance that is more stringent than CALGreen, the local ordinance 


must be complied with. 


RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


13, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Composite Wood Products ATCM.” April 4, 2016. CARB (California Air Resources Board). Accessed 


December 13, 2016. http://www.arb.ca.gov/toxics/compwood/compwood.htm. 


“Final Regulation Order: Airborne Toxic Control Measure to Reduce Formaldehyde Emissions from 


Composite Wood Products.” CARB (California Air Resources Board). Accessed December 13, 2016. 


http://www.arb.ca.gov/regact/2007/compwood07/fro-final.pdf. 


“Rulemaking Process.” August 2012. CARB (California Air Resources Board). Accessed December 13, 


2016 http://www.arb.ca.gov/toxics/compwood/process.htm. 


“Composite Wood Products.” December 2, 2016. CARB (California Air Resources Board). Accessed 


December 13, 2016. http://www.arb.ca.gov/toxics/compwood/naf_ulef/listofnaf_ulef.htm 



http://www.hcd.ca.gov/CALGreen.html

http://www.arb.ca.gov/toxics/compwood/compwood.htm

http://www.arb.ca.gov/regact/2007/compwood07/fro-final.pdf

http://www.arb.ca.gov/toxics/compwood/process.htm

http://www.arb.ca.gov/toxics/compwood/naf_ulef/listofnaf_ulef.htm
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K6. PRODUCTS THAT COMPLY WITH THE HEALTH PRODUCT DECLARATION 


OPEN STANDARD 


INTENT 


To help manufacturers communicate important product data in a consistent and transparent manner, while 


increasing the availability of reported content and associated health information of building products. 


DESCRIPTION 


The Health Product Declaration (HPD) Open Standard was created as a means for sustainability leaders to 


more easily make informed decisions about the products they purchase and the impact of these products on 


human health, and to reduce the burden on product manufacturers juggling multiple types of information 


requests and reporting formats. It systematizes reporting language to enable transparent disclosure of 


information regarding building product content and associated health information. It defines the critical 


information that building designers, specifiers, owners, and users need. 


The HPD Open Standard accommodates differences in the ability and readiness of manufacturers to 


disclose highly variable contents in many diverse products. It facilitates apples-to-apples comparisons and 


clear discussions about product formulations between and among manufacturers, their customers and 


suppliers, product certifiers, and building standards organizations. 


The goal of the HPD Open Standard is as follows: 


 To reduce the effort in creating overlapping reports for product information 


 To increase the transparency of product content 


 To provide a consistent reporting format 


CRITERIA FOR QUALIFICATION 


Two IAQ/Health points are available. Use 10 products from 5 different manufacturers and 5 different 


product specification sections with one of the following: 


 A complete Health Product Declaration (HPD) that meets the HPD Full Disclosure of Known 


Hazards level 


 A cradle-to-cradle (C2C) v2 Basic level or C2C v3 Bronze level certification with a 


hazard/optimization report card 


VERIFICATION 


Field Verification: Not required. 


Documentation: One of the following: 


 A copy of the completed HPD template, and documentation of submission to the Health Product 


Declaration Collaborative’s Public Repository or to the Healthy Buildings Network 


 A C2C report card with a hazard/optimization report card 


CODE ISSUES 


None 
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RESOURCES 


“Health Product Declaration Collaborative.” 2016. Accessed December 13, 2016. 


http://www.hpdcollaborative.org/use-the-hpd. 


The HPD Collaborative provides information about the HPD Open Standard, including templates 


and examples of completed HPDs. 


K7. INDOOR AIR FORMALDEHYDE LEVEL LESS THAN 27 PARTS PER BILLION 


INTENT 


To determine the level of formaldehyde in the indoor air. To protect the health and safety of occupants. To 


raise the level of awareness of and develop empirical evidence for improvement goals. 


DESCRIPTION 


Formaldehyde is a colorless gas that is generally present at higher levels in indoor air than outdoor air, in 


part because it is used as a binder and preservative in many common building products and furnishings. It 


evaporates from these products into the home’s interior, often for many years after the product is installed. 


The California Air Resources Board (CARB) has classified formaldehyde as a Toxic Air Contaminant. Due 


to the potential for formaldehyde to cause cancer, CARB recommends that formaldehyde levels inside 


buildings be as low as possible (less than 27 parts per billion). Using products with low formaldehyde 


emissions, such as those found in Build It Green’s Green Product Directory, will usually lower 


formaldehyde to this level. Home test kits are available that measure the average indoor concentration of 


formaldehyde. 


CRITERIA FOR QUALIFICATION 


Two IAQ/Health points are available. Complete one of the following: 


 After finish materials are installed, conduct a five- to seven-day home test using a passive 


formaldehyde test kit (following all test instructions), and receive results of less than 27 parts per 


billion. 


 Conduct a test using an equivalent testing method, such as sorbent or impinger. 


The Rater (or other qualified professional) should complete the test, but the Builder may complete the test 


as a second, less preferred option. 


VERIFICATION 


Field Verification: Not required, but preferred that the Rater (or other qualified professional) conducts the 


test 


Documentation: 


 Documentation of laboratory results. 


 An Accountability Form attesting to the use of proper test procedures. The Rater must be satisfied 


that the appropriate testing measures have been met. 



http://www.hpdcollaborative.org/use-the-hpd





K Finishes 


GPR New Home Rating Manual 
Version 7.0 January 2017 159 
© Build It Green 


 


CODE ISSUES 


None 


RESOURCES 


“AQR Color-Tec: Field-Based Analysis of Total Chlorinated Volatile Organic Halocarbons.” Accessed 


December 13, 2016. http://www.aqrcolortec.com/. 


AQR Color-Tec manufactures the passive dosimeter, PF-1 kit, which is the test kit commonly 


used by experts in California. 


“Green Product Directory.” 2016. Build It Green. Accessed December 13, 2016. 


http://greenpointrated.com/products/. 


“NIOSH Pocket Guide to Chemical Hazards.” April 11, 2016. CDC (Centers for Disease Control and 


Prevention). Accessed December 13, 2016. http://www.cdc.gov/niosh/npg/npgd0293.html. 


The National Institute for Occupational Safety and Health (NIOSH) offers a guide to chemical 


hazard measurement methods based on test type. 


K8. COMPREHENSIVE INCLUSION OF LOW EMITTING FINISHES  


INTENT 


To comprehensively improve the indoor air quality of the home. 


DESCRIPTION 


VOCs and formaldehyde affect the indoor air quality of the home. Addressing the finishes in the home 


comprehensively leads to better overall indoor air quality.  


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available. Achieve the maximum points possible for all measures related to use 


of low-emitting materials for paints, interior finishes and flooring. The individual measures required to 


fulfill this measure are: 


 Measure K2, “Zero-VOC Interior Wall and Ceiling Paints” 


 Measure K3, “Low-VOC Caulks and Adhesives” 


 Measure K4, “Environmentally Preferable Materials for Interior Finish” 


– Measure K4.1, “Cabinets” 


– Measure K4.2, “Interior Trim” 


– Measure K4.3, “Shelving” 


– Measure K4.4, “Doors” 


– Measure K4.5, “Countertops” 


 Measure L2, “Low-Emitting Flooring Meets CDPH 2010 Standard Method—Residential” 



http://www.aqrcolortec.com/

http://greenpointrated.com/products/

http://www.cdc.gov/niosh/npg/npgd0293.html
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VERIFICATION 


Field Verification: As required within each measure. 


Documentation: Appropriate documentation for all measures and all components within each measure.  


CODE ISSUES 


None 


RESOURCES 


None 


K9. DURABLE CABINETS 


INTENT 


To reduce waste, maintenance, and long-term costs. 


DESCRIPTION  


Cabinets in multifamily developments typically experience significant wear and tear, and therefore require 


frequent repair and replacement. Installing durable cabinets will ensure that they will last through frequent 


use, which will save replacement effort and cost. Casework should be made from plywood rather than 


particleboard, which is prone to swelling, screw pull-out, and premature degradation and failure. Hardwood 


doors will prevent scratching, splintering, and hardware failure or pull-out. Hinges, cabinet joints, and 


drawer slides should be of a higher quality than typical construction. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


Two Resource points are available. Build durable cabinets with the following minimum standards:  


 All casework is built with plywood and assembled with adhesives and screws.  


 Doors are hardwood or plywood. 


 Full extension drawer slides have ball bearings. 


 Cabinet joints are dovetail, mortise and tenon, or other methods substantially beyond typical 


construction. 


 Hinges are metal and attach in two directions to doors and to the face frame. Two directions for 


this measure are defined as a minimum of screws in one direction and seated in hinge in the other 


direction.  


VERIFICATION 


Field Verification: The Rater takes representative photos of cabinets and components. 


Documentation: Not required. 
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CODE ISSUES 


None 


RESOURCES 


“Rehab Guide: Kitchens and Baths (Vol. 6).” September 1999. U.S. Department of Housing and Urban 


Development. Accessed December 13, 2016.https://www.huduser.gov/portal/Publications/PDF/kitchen.pdf. 


The Rehab Guide: Kitchens and Baths (Vol. 6)contains information about maintenance, repair, 


and replacement of cabinets and hardware. 


K10. AT LEAST 25% OF INTERIOR FURNITURE HAS ENVIRONMENTALLY 


PREFERABLE ATTRIBUTES 


INTENT 


To conserve natural resources, reduce waste, and promote good indoor air quality. 


DESCRIPTION 


Specify interior furniture that has environmentally preferable attributes. Furniture sourced within 500 miles 


will conserve carbon emissions from transportation compared to furniture sourced from the global market. 


If wood furniture is preferred, certification by the FSC ensures that the wood was harvested sustainably, 


using fair labor practices. Furniture containing reclaimed or recycled materials conserves resources in 


manufacture. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


One Resource point is available. Ensure that, in aggregate, at least 25% (estimated by volume) of interior 


furniture in all non-residential areas (hallways, lobby, offices, maintenance room, recreation rooms, etc.) 


have one or more of the following attributes: 


 Reclaimed, refurbished, rapidly renewable, or made from a minimum of 25% post-consumer 


recycled-content materials (post-industrial recycled content equals half the rate of post-consumer 


recycled content) 


 Sourced and fabricated locally (within 500 miles) 


 Made with FSC-certified wood or FSC-certified composite wood 


 Cradle-To-Cradle certified 


VERIFICATION 


Field Verification: The Rater verifies the installation of furniture. 


Documentation: Product data that shows compliance with the listed environmentally preferable attributes.  



https://www.huduser.gov/portal/Publications/PDF/kitchen.pdf
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CODE ISSUES 


None 


RESOURCES 


“Cradle to Cradle Products Innovation Institute.” 2014. Cradle to Cradle Products Innovation Institute. 


Accessed December 13, 2016. http://www.c2ccertified.org. 


“Sustainable Furnishings Council: Sustaining Healthy Environments Inside & Out.” Sustainable 


Furnishings Council. Accessed December 13, 2016. http://www.sustainablefurnishings.org/. 


The Sustainable Furnishings Council is a non-profit promoting sustainable practices among 


manufacturers, retailers, and consumers. Their site features searches of green manufacturers and 


retailers. 


 “Recycled-Content Product Manufacturers.” 2016. California Department of Resources Recycling and 


Recovery. Accessed December 13, 2016. http://www.calrecycle.ca.gov/RCP/. 


The California Department of Resources Recycling and Recovery (CalRecycle) lists furniture in 


their recycled-content product directory. 


 



http://www.c2ccertified.org/

http://www.sustainablefurnishings.org/

http://www.calrecycle.ca.gov/RCP/
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L. FLOORING 


L1. ENVIRONMENTALLY PREFERABLE FLOORING 


INTENT 


To use flooring products with one or more highly preferable environmental attributes. 


DESCRIPTION 


This measure supports the use of flooring material that meets one or more of the following attributes: 


 Forest Stewardship Council (FSC)-Certified: FSC-certified wood flooring originates from forests 


that have been independently audited to high standards to ensure environmentally, economically, 


and socially responsible management set by the FSC, or from other acceptable sources. FSC is the 


only wood verification rating system that maintains chain-of-custody certification throughout the 


cutting, milling and final delivery of products, thus ensuring that the end product originated from a 


certified sustainably managed-forest. The National Wood Flooring Association's Responsible 


Procurement Program (RPP)-certified wood flooring comes from U.S. forests that are growing 


faster than they are being harvested; the RPP is designed such that manufacturers transition to FSC 


certification over time. FSC- and RPP-certified products are available in a wide variety of 


domestic and exotic species. Note that SFI and other industry labels are not equivalent. 


 Reclaimed/Refurbished: High-quality wood flooring can often be reclaimed from demolished or 


remodeled buildings. Salvaged flooring may be available from building materials reuse stores or 


through online resources such as Craigslist or Freecycle. It is recommended, but not required, to 


use low-VOC (that is, low in volatile organic compounds) sealers when refinishing reclaimed 


wood floors. 


 Rapidly Renewable: Rapidly renewable materials are materials that have a renewal cycle of ten 


years or less. Examples of rapidly renewable flooring are as follows: 


– Bamboo, which is as durable as most hardwood used for floors, can be harvested in five to 


seven years. 


– Cork, which is harvested from the outer bark of the cork oak tree, regenerates its bark within 


about ten years. Cork can also be used as an underlayment for hard-surfaced flooring to 


reduce impact noise between rooms. 


– Natural linoleum is manufactured primarily from renewable materials such as cork, wood 


flour, and linseed oil. 


– Wool carpet is made from the annual shearing of sheep. 


– Natural fiber carpeting is harvested from plants with a short renewal cycle, such as sisal, 


seagrass, jute, or hemp. 


 Recycled Content: Recycled-content ceramic tiles can contain up to 70% recycled materials. 


Recycled-content carpet is made from recycled plastic bottles, recycled nylon and wool, or 


recycled cotton, and is comparable in appearance, performance, and price to conventional 


synthetic carpet made from virgin materials. 


 Exposed Concrete: With slab-on-grade construction, the concrete can be polished, scored with 


joints in various patterns, or stained with pigments to make an attractive finished floor. 


 Local: Materials extracted, processed, and manufactured within 500 miles of the home offer many 


environmental, economic, and social benefits, such as reduced transportation efforts (and 


associated reduced fuel use and pollution), local economic development, and heightened 
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community awareness of the links between the sourcing of materials and the associated 


environmental impact. 


CRITERIA FOR QUALIFICATION 


Up to three Resources points are available. Comply with one or more of the following for a percentage of 


the floor area: 


 Use Forest Stewardship Council (FSC) certified wood material. When calculating the percentage 


of FSC material, the following multiplier should be used for product that is designated as 100% 


FSC: 1.5 times the calculated board feet. This differential weighting reflects the different levels of 


performance implicit in the two different labels/claims (FSC 100% & FSC Mixed) and 


incentivizes progress toward the highest level of performance (FSC 100%). For products certified 


by the National Wood Flooring Association’s Responsible Procurement Program (RPP), the 


volume should be calculated by applying a multiplier of 50% to the floor area using RPP certified 


material.  


 Use reclaimed or refurbished flooring materials. 


 Use rapidly renewable flooring materials with a renewal cycle of ten years or less. 


 Use flooring materials with recycled content. To quality for this measure, carpet must contain a 


minimum of 10% post-consumer recycled content (or 20% post-industrial recycled content). All 


other flooring material must contain a minimum of 25% post-consumer recycled content (or 50% 


post-industrial recycled content) by volume or weight. Post-industrial (pre-consumer) recycled 


content is counted at half the rate of post-consumer recycled content. 


 Use exposed concrete as the finished floor. 


 Use locally sourced and fabricated materials. Materials qualify for this measure based upon well-


documented evidence of 90% of the weight or volume of the material being extracted, processed, 


and manufactured within 500 miles of the project. 


To achieve each point value, the materials must be used in at least the following amount of the floor area: 


 ≥ 25% of the floor area—One Resources point 


 ≥ 50% of the floor area—Two Resources points 


 ≥ 75% of the floor area—Three Resources points 


For the purposes of this measure, the floor area is the total square footage of flooring, including stairs. 


Subfloor does not need to meet the standards of this measure. 


Any adhesives used in installing the flooring materials must meet the lower of these two benchmarks: 


 Volatile organic compounds (VOCs) less than 70 g/L 


 The appropriate VOC standard for the specific product, according to the South Coast Air Quality 


Management District (SCAQMD) Rule 1168 (2005 amendments version) standards. 


VERIFICATION 


Field Verification: The Rater completes field verification and takes representative photos of the installed 


flooring and adhesives. 


Documentation: 


 Material specifications 


 Invoices 


 Cut sheets 
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 Percentage of floor area coverage 


 Documentation (i.e., MSDS, certification) of adhesives and floor finish as appropriate 


CODE ISSUES 


None 


RESOURCES 


“CalRecycle.” 2016. California Department of Resources Recycling and Recovery. Accessed December 13, 


2016. http://www.calrecycle.ca.gov/. 


The California Department of Resources Recycling and Recovery (CalRecycle) provides 


information about material reuse and salvage.  


“Environmentally Preferable Purchasing (EPP).” 2016. EPA (U.S. Environmental Protection Agency). 


Accessed December 13, 2016. http://www.epa.gov/epp/. 


The EPA’s Environmentally Preferable Purchasing (EPP) website provides guidance on procuring 


green products. 


“Rule 1168. Adhesive and Sealant Applications.” January 2005. SCAQMD (South Coast Air Quality 


Management District). Accessed December 13, 2016. http://www.aqmd.gov/rules/reg/reg11/r1168.pdf.  


“What Makes a Product Green?” February 2012. Environmental Building News. Accessed December 13, 


2016. https://www.buildinggreen.com/feature/what-makes-product-green. 


Additionally, BuildingGreen offers listings of environmentally preferable materials and articles 


about criteria used to designate building products as “green”. Some content is only available to 


BuildingGreen members. 


“Responsible Procurement Program.” 2016. NWFA (National Wood Floor Association). Accessed 


December 19, 2016. http://www.nwfa.org/rpp.aspx 


 


L2. LOW-EMITTING FLOORING MEETS CDPH 2010 STANDARD METHOD—
RESIDENTIAL 


INTENT 


To reduce indoor air pollution from emissions of formaldehyde and VOCs in flooring materials. 


DESCRIPTION 


Flooring products may emit formaldehyde and other VOCs. To protect indoor air, install flooring that has 


been tested and/or approved by a reputable third party as having low emissions. 



http://www.calrecycle.ca.gov/

http://www.epa.gov/epp/

http://www.aqmd.gov/rules/reg/reg11/r1168.pdf

https://www.buildinggreen.com/feature/what-makes-product-green
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CRITERIA FOR QUALIFICATION 


Up to three IAQ/Health points are available. This measure is a requirement associated with measure J9, 


“EPA Indoor airPlus Certification” on page 143. 


Use qualifying flooring materials in at least the following amount of the floor area: 


 ≥ 25% of the floor area—One IAQ/Health point 


 ≥ 50% of the floor area—Two IAQ/Health points 


 ≥ 75% of the floor area—Three IAQ/Health points 


Flooring must meet minimum standards of the California Department of Public Health Standard Method 


for the Testing and Evaluation of VOC Emissions from Indoor Sources Using Environmental Chambers 


Version 1.1 (2010).  This standard is written for commercial building environments. Note that flooring 


meeting this measure must meet the more stringent residential building thresholds.   


If the flooring material is carpet, the carpet and pad must both meet CRI Green Label Plus certification. 


Any adhesives used in installing the flooring materials must meet the appropriate VOC standard for the 


specific product, according to SCAQMD Rule 1168 (2005 amendments version) standards. 


Even if it is not certified via testing, hardwood flooring, tile, and exposed concrete floor meets the intent of 


this measure as long as the finish (i.e., tile or concrete sealer, wax, etc.) does not exceed the appropriate 


VOC standard for the specific product, according to SCAQMD Rule 1113 standards (2016 amendments 


version). 


VERIFICATION 


Field Verification: The Rater completes field verification, compares documents to field conditions, and 


takes representative photos. 


Documentation: 


 Material specifications 


 Certification and testing method that meets the residential thresholds 


 Invoices 


 Cut sheets 


 Percentage of floor area coverage 


CODE ISSUES 


None 


RESOURCES 


“FloorScore®: Resilient Floor Coverings.” SCS Global Services. Accessed December 13, 2016. 


http://www.scsglobalservices.com/floorscore.  


Indoor Air Quality Section, Environmental Health Laboratory Branch, Division of Environmental and 


Occupational Disease Control, California Department of Public Health. February 2010. “Standard Method 


for the Testing and Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using 


Environmental Chambers, Version 1.1.” California Department of Public Health: Indoor Air Quality 



http://www.scsglobalservices.com/floorscore
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Program. Accessed December 13, 2016. http://www.cal-iaq.org/phocadownload/cdph-


iaq_standardmethod_v1_1_2010%20new1110.pdf.  


“Rule 1168. Adhesive and Sealant Applications.” January 2005. SCAQMD (South Coast Air Quality 


Management District). Accessed December 13, 2016. http://www.aqmd.gov/rules/reg/reg11/r1168.pdf.  


“Rule 1113. Architectural Coatings.” February 2016. SCAQMD (South Coast Air Quality Management 


District). Accessed December 13, 2016. http://www.aqmd.gov/docs/default-source/rule-book/reg-


xi/r1113.pdf. 


“Sustainable (Green Building) Section 01350.” 2016. California Department of Resources Recycling and 


Recovery. Accessed December 13, 2016. 


http://www.calrecycle.ca.gov/GreenBuilding/Specs/Section01350/. 


L3. DURABLE FLOORING 


INTENT 


To limit particulate matter, dirt, dander, and dust commonly trapped in non-durable flooring and to extend 


the lifespan of flooring. 


DESCRIPTION 


Flooring is subject to impacts of foot traffic, spills, and pets. Hard surface flooring can be easy to clean and 


reduce the capture of dirt or tracked-in contaminants in the home. 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Ensure that all flooring in the home is hard surface. 


VERIFICATION 


Field Verification: The Rater conducts field verification and takes representative photos. 


Documentation: Not required. 


CODE ISSUES 


None 


RESOURCES 


“FloorScore®: Resilient Floor Coverings.” SCS Global Services. Accessed December 13, 2016. 


http://www.scsglobalservices.com/floorscore.  


“High Performance Products Database.” 2016. CHPS (Collaborative for High Performance Schools). 


Accessed December 13, 2016. http://www.chps.net/dev/Drupal/node/445.  


“RFCI: Resilient Floor Covering Institute.” 2013. Accessed December 13, 2016. http://www.rfci.com/.  



http://www.cal-iaq.org/phocadownload/cdph-iaq_standardmethod_v1_1_2010%20new1110.pdf

http://www.cal-iaq.org/phocadownload/cdph-iaq_standardmethod_v1_1_2010%20new1110.pdf

http://www.aqmd.gov/rules/reg/reg11/r1168.pdf

http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/r1113.pdf

http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/r1113.pdf

http://www.calrecycle.ca.gov/GreenBuilding/Specs/Section01350/

http://www.scsglobalservices.com/floorscore

http://www.chps.net/dev/Drupal/node/445

http://www.rfci.com/
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“Sustainable (Green Building) Section 01350.” 2016. California Department of Resources Recycling and 


Recovery. Accessed December 13, 2016. 


http://www.calrecycle.ca.gov/GreenBuilding/Specs/Section01350/. 


L4. THERMAL MASS FLOORING 


INTENT 


To buffer heating and cooling demands with energy stored in thermally massive materials. 


DESCRIPTION 


Thermal mass flooring can be described as one of the following: 


 Exposed concrete floor that is at least one inch thick 


 Tile or stone over concrete, cement backerboard, or cement/gypsum mix that is at least one inch 


thick 


CRITERIA FOR QUALIFICATION 


One Energy point is available. Use thermal mass flooring for at least 50% of the home’s floor area, in 


square feet. Areas covered by built-in furniture, appliances, or walls should not be included in the 


calculation for the thermal mass area. 


The thermal mass assemblies must be at least one inch thick. Qualifying assembly materials include 


concrete or concrete/gypsum slab, cementitious backerboard, thin set, tile, or stone. Plywood, oriented 


strand board (OSB), or other non-cementitious substrates may not be considered when calculating the 


thermal mass assembly. 


VERIFICATION 


Field Verification: The Rater completes field verification and takes representative photos of flooring 


material and thickness, if possible. 


Documentation: A plan and/or specifications detailing the flooring materials, the percentage of the floor 


area covered by thermal mass flooring, and the thickness of the thermal mass floor assembly. 


CODE ISSUES 


None 


RESOURCES 


None 


 



http://www.calrecycle.ca.gov/GreenBuilding/Specs/Section01350/
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M. APPLIANCES AND LIGHTING 


M1. ENERGY STAR® DISHWASHER 


INTENT 


To reduce the energy and water required for dishwashing. 


DESCRIPTION 


High-efficiency dishwashers use less water and energy than conventional dishwashers. Compared to 


conventional dishwashers, ENERGY STAR qualified dishwashers are 12% more efficient than models that 


simply meet the federal minimum standard for energy efficiency. Some dishwashers are more water-


efficient than others, even among ENERGY STAR qualified models. 


Most dishwashers use an internal water heater to boost temperatures inside the dishwasher. This allows 


homeowners to turn their household water heaters down to 120°F, which reduces costs associated with 


heating water.  


CRITERIA FOR QUALIFICATION 


One Water point is available. Install a dishwasher that meets or exceeds the ENERGY STAR® standards 


adopted on January 29, 2016. If the standards change during the GreenPoint Rated cycle, the dishwasher 


must meet the ENERGY STAR standards current at the time of purchase and installation. 


These standards limit the energy use of a standard-sized dishwasher to 270 kilowatt-hours per year 


(kWh/year) and water use to 3.5 gallons of water per cycle. To qualify for ENERGY STAR, the product 


must meet the standards by the date of manufacture. 


VERIFICATION 


Field Verification: The Rater takes representative photos. 


Documentation: 


 The dishwasher’s ENERGY STAR rating 


 The level of energy and water use that meets current standard levels (according to the EPA 


website) at the time of installation. 


CODE ISSUES 


None 


RESOURCES 


“ENERGY STAR®.” Accessed December 13, 2016. http://www.energystar.gov/. 


“ENERGY STAR® Program Requirements: Product Specification for Residential Dishwashers, Eligibility 


Criteria Version 5.0.” Accessed December 13, 2016. 



http://www.energystar.gov/
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http://www.energystar.gov/ia/partners/prod_development/revisions/downloads/res_dishwashers/ES_V5_Di


shwashers_Specification.pdf?cdd3-1b73.  


M2. EFFICIENT CLOTHES WASHING AND DRYING 


INTENT 


To reduce the energy and water consumption required for clothes washing and drying. 


DESCRIPTION 


The CEE has a program called the Super-Efficient Home Appliances Initiative (SEHA), which groups all 


ENERGY STAR qualified clothes washers into one of four levels, based on the washer’s Integrated Water 


Factor (IWF) and Integrated Modified Energy Factor (IMEF). The IWF measures the number of gallons 


needed for each cubit foot of laundry. The lower the IWF, the less water the washer uses. The IMEF 


measures the number of cubic feet of laundry that can be washed and dried with 1 kWh of electricity. The 


higher the IMEF, the greater the washer’s efficiency. 


ENERGY STAR certified dryers use 20 percent less energy than conventional dryers due to moisture 


sensors and low heat settings. 


Clothes lines use no electricity or natural gas, therefore saving the occupants any utility costs associated 


with clothes drying. 


CRITERIA FOR QUALIFICATION 


Up to four and a half points are available, as follows: 


M2.1. CEE-Rated Clothes Washer 


Up to three Energy and Water points are available. Install a Tier 2 or Tier 3 qualified clothes washer 


from the Consortium for Energy Efficiency (CEE) list. The number of points awarded is based on the tier 


of the clothes washer, as follows: 


As of March 7, 2015, the three levels of the CEE initiative for Residential Clothes Washers, their 


associated standards, and GreenPoints are the following: 


 CEE Tier 1: (IMEF > 2.38, IWF ≤ 3.7) [same as ENERGY STAR] no points 


 CEE Tier 2: (IMEF > 2.74, IWF ≤ 3.2) Two points total (one Energy point & one Water point) 


 CEE Tier 3: (IMEF > 2.92, IWF ≤ 3.2) Three points total (one Energy point & two Water 


points) 


For Commercial Clothes Washers, their associated standards, and GreenPoints are the following: 


 MEF > 2.98  and  WF ≤ 3.8 Two points total (one Energy point & one Water point) 


Clothes washers must match these standards at the time of installation in the home. 


If the standards change during the GreenPoint Rated cycle, the clothes washer must meet the CEE Tier 


standards current at the time of installation. 



http://www.energystar.gov/ia/partners/prod_development/revisions/downloads/res_dishwashers/ES_V5_Dishwashers_Specification.pdf?cdd3-1b73

http://www.energystar.gov/ia/partners/prod_development/revisions/downloads/res_dishwashers/ES_V5_Dishwashers_Specification.pdf?cdd3-1b73
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M2.2. ENERGY STAR Dryer 


One Energy point is available. Install an ENERGY STAR certified dryer. 


The ENERGY STAR criteria for clothes dryers were established on May 19, 2014. Dryers must match 


these standards at the time of installation in the home. 


M2.3. Solar Dryer 


One-half Energy point is available. Provide a sturdy laundry line to support solar drying. The laundry line 


must be a minimum of 70 feet (continuous or cumulative) to support a full load of laundry. 


VERIFICATION 


Measure M2.1 


Field Verification: The Rater verifies installation of the qualifying product in the field and takes 


representative photos of the product and model number. 


Documentation: The clothes washer’s entry on a list of CEE-approved products. The listing includes the 


Integrated/Modified Energy Factor and Integrated/Water Factor. 


Measure M2.2 


Field Verification: The Rater verifies installation of the qualifying product in the field and takes 


representative photos of the product and model number. 


Documentation: Documentation verifying the dryer’s ENERGY STAR label from the EPA website. 


Measure M2.3 


Field Verification: The Rater verifies installation of the qualifying product in the field and takes 


representative photos of the product. 


Documentation: The clothes line’s length and manufacturer/model (if relevant). 


CODE ISSUES 


As of April 25, 2014, federal standards for the manufacture of clothes washers limit their energy use to an 


Integrated Modified Energy Factor of ≥ 1.84 and a Water Factor of ≤ 9.5. 


As of August 24, 2011, federal standards for the manufacture of clothes dryers limit their energy use 


depending on type of dryer. 


RESOURCES 


“CEE.” 2015. CEE (Consortium for Energy Efficiency). Accessed December 13, 2016. 


http://www.cee1.org/. 


ENERGY STAR®.” Accessed December 13, 2016. http://www.energystar.gov/. 



http://www.cee1.org/

http://www.energystar.gov/
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M3. SIZE-EFFICIENT ENERGY STAR REFRIGERATOR 


INTENT 


To reduce the amount of energy consumed for food storage. 


DESCRIPTION 


New refrigerators and freezers use a fraction of the energy they did in the mid-1970s, and offer 20% more 


storage capacity. Refrigerators, freezers, and other major appliances can account for up to 13% of 


household energy use, and larger refrigerators tend to use more energy than smaller models. Refrigerators 


that are ENERGY STAR certified are at least 10% more energy efficient than the federal minimum 


standards. 


CRITERIA FOR QUALIFICATION 


Up to two Energy points are available. Install an ENERGY STAR certified refrigerator with the following 


capacity: 


 Less than 25 cubic feet—One Energy point 


 Less than 20 cubic feet—Two Energy points 


Multiple refrigerators and separate refrigerator and freezer units combined must meet all requirements for 


energy efficiency and total size. 


The ENERGY STAR criteria for refrigerators were established on September 15, 2014. Refrigerators must 


match these standards at the time of installation in the home. 


VERIFICATION 


Field Verification: The Rater takes representative photos. 


Documentation: Documentation verifying the refrigerator’s capacity and ENERGY STAR label from the 


EPA website. 


CODE ISSUES 


None 


RESOURCES 


“ENERGY STAR®.” Accessed December 13, 2016. http://www.energystar.gov/. 


M4. PERMANENT CENTERS FOR WASTE REDUCTION STRATEGIES 


INTENT 


To increase the rates of recycling, composting, and waste diversion by providing built-in features that make 


these activities easier. 



http://www.energystar.gov/





M Appliances and Lighting 


GPR New Home Rating Manual 
Version 7.0 January 2017 173 
© Build It Green 


 


DESCRIPTION 


Permanent built-in recycling and composting centers provide bins for separated or co-mingled recyclables, 


compostables, and trash. 


CRITERIA FOR QUALIFICATION 


Up to two Resources points are available, as follows: 


M4.1. Built-In Recycling Center  


One Resources point is available. Install an assembly with a minimum of two bins (one for trash and one 


for recycling). The assembly must be built into the kitchen cabinets. Separately located bins or in the 


garage or utility room do not qualify. 


M4.2. Built-In Composting Center  


One Resources point is available. Install a compost bin with a built-in lid. The bin must be built into the 


kitchen’s base cabinets. The bin must have a secure lid to be odor-resistant and protected from pests. 


Temporary countertop compost bins, standalone outdoor compost bins, and city food scrap or green waste 


bins do not qualify. 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of the recycling 


and/or compost center(s). 


Documentation: Not required. 


CODE ISSUES 


None 


RESOURCES 


None 


M5. LIGHTING EFFICIENCY 


INTENT 


To reduce energy consumption and energy costs associated with lighting. To contribute to environmental 


benefits, such as a reduction in greenhouse gas emissions. 


DESCRIPTION 


Lighting efficacy refers to the amount of light (typically measured in lumens) produced per watt of power 


used. High-efficacy lighting is more efficient than incandescent lighting; incandescent fixtures have an 


efficacy of less than 20 lumens per watt, while fluorescent and LED fixtures typically have an efficacy 


greater than 50 lumens per watt (and can reach as high as 100 lumens per watt). High-efficacy fluorescent 
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and LED bulbs and fixtures come in a variety of sizes, shapes, color warmth, color rendering, and mounting 


options. High efficacy lighting is essential to reducing energy load in homes and dwelling units, and the 


2016 Standards makes it mandatory that all permanently installed residential lighting be high efficacy. The 


Standards do not allow trade-offs between lighting and other features when using the Performance Method. 


TABLE 150.0-A: HIGH EFFICACY LIGHT SOURCES 


Pin-based linear or compact fluorescent lamps light sources using electronic ballasts 


Pulse-start metal halide lamps 


High pressure sodium lamps 


GU-24 sockets containing light sources other than LEDs 


Inseparable SSL luminaires that are installed outdoors 


Inseparable SSL luminaires containing colored light sources that are installed to provide decorative 


lighting 


High efficacy products include any luminaire that contains a JA8-compliant lamp or other light source 


which assures lamps and luminaires provide high color quality, have a long life and are energy efficient. 


JA8 compliant light sources listed below must be controlled by vacancy sensors or dimmers (exceptions for 


closets <70 SF and hallways, §150.0(k)2K).  


 Light sources in ceiling recessed downlight luminaires 


 LED luminaires with integral sources 


 Pin-based LED lamps (MR-16, AR-111, etc.) 


 GU-24 based LED light source 


Homes are often designed with excess ambient lighting in hallways and living rooms, and with not enough 


task lighting in areas such as kitchen counters. Lighting experts can design and specify the appropriate 


lighting requirements for each room and task area of the home to provide the most effective lighting 


scheme. 


CRITERIA FOR QUALIFICATION 


Up to four Energy points are available, as follows: 


M5.1. High-Efficacy Lighting 


Two Energy points are available. Install high-efficacy lighting for all permanently installed light fixtures 


(luminaires) in the dwelling and in all common areas of a multifamily dwelling. Lighting controls cannot be 


used to meet this measure. Light sources not listed in Table 150.0-A above may be certified to the Energy 


Commission as high efficacy in accordance with Joint Appendix 8 (JA8). JA8 compliant light sources must 


be marked as “JA8-2016” or “JA8-2016-E.” “JA8-2016-E” designates light sources that have passed the 


Elevated Temperature Life Test and are deemed appropriate for use in enclosed luminaires. 


All lighting fixtures and bulbs must be listed in the Title 20 database as JA8 compliant and have a 


minimum efficacy of 80 lumens/watt. 







M Appliances and Lighting 


GPR New Home Rating Manual 
Version 7.0 January 2017 175 
© Build It Green 


 


M5.2. Lighting System Designed to IESNA Footcandle Standards or Designed by 
Lighting Consultant  


Two Energy points are available. Complete one of the following: 


 Install a lighting system that is layered to deliver appropriate ambient, task, and accent lighting 


that meets the needs of each space in the home. The footcandle measurements for each of these 


lighting layers must meet the suggested footcandle measurements suggested in the Illuminating 


Engineering Society of North America (IESNA) handbook. 


 Hire a certified lighting consultant to design the lighting system, including bulb wattage choices 


and lighting fixture placement, to eliminate excess lighting and control glare. Many utilities have 


lighting experts on staff to evaluate plans or physically evaluate spaces. Footcandle measurements 


for each of these lighting layers must meet the suggested footcandle measurements in the IESNA 


handbook. 


VERIFICATION 


Measure M5.1 


Field Verification: The Rater completes field compliance verification, and takes representative photos. 


Documentation: Documentation specifying the efficacy of the lighting from the builder, architect or other 


appropriate professional. 


Measure M5.2 


Field Verification: Not required. 


Documentation: 


 An Accountability Form from the lighting consultant or other appropriate responsible party 


 The plan from the lighting consultant 


CODE ISSUES 


California Energy Code (CEC) Subchapter 7, Section 150(k), require 100% high-efficacy lighting or 


specified lighting controls in all rooms. 


RESOURCES 


A list of compliant products may be found at https://cacertappliances.energy.ca.gov. 


California Lighting Technology Center. http://cltc.ucdavis.edu/publication/2016-title-24-code-changes-


residential. Accessed December 16, 2016.  


“What’s New in 2016 Energy Code? Residential Alighting” 


http://cltc.ucdavis.edu/sites/default/files/files/publication/2016_T24_Res_Changes_Jun2016_Update.pdf. 


Accessed December 16, 2016. 


“Illuminating Engineering Society.” 2016. IES (Illuminating Engineering Society). Accessed December 13, 


2016 http://www.ies.org/. 


The IESNA website offers numerous educational opportunities, standards, and reference books. 



https://cacertappliances.energy.ca.gov/

http://cltc.ucdavis.edu/publication/2016-title-24-code-changes-residential

http://cltc.ucdavis.edu/publication/2016-title-24-code-changes-residential

http://cltc.ucdavis.edu/sites/default/files/files/publication/2016_T24_Res_Changes_Jun2016_Update.pdf

http://www.ies.org/
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“Fact Sheet - What’s New 2016 Residential.” 2016. Energy Code Ace. Accessed December 13, 2016.   


http://energycodeace.com/content/resources-fact-sheets/. 


“2016 Building Energy Efficiency Standards – Reference Ace.” 2016. Energy Code Ace. Accessed 


December 13, 2016. http://energycodeace.com/site/custom/public/reference-ace-


2016/index.html#!Documents/62indoorluminairerequirementsallhighefficacy.htm 


M6. ELECTRIC VEHICLE CHARGING STATIONS AND INFRASTRUCTURE 


INTENT 


Reduce greenhouse gas emissions associated with residential housing stock.  


DESCRIPTION 


Studies have shown that California cannot meet its AB-32 goals for reducing greenhouse gas emissions 


(GHGs) without electrification of the transportation sector, including passenger vehicles—which contribute 


to 25% of GHGs nationally. Increasing the number of parking spaces with infrastructure for EV charging 


for residential and nonresidential buildings is a practical way to meet these goals. 


Including electrical capacity and raceway for EV charging spaces for multifamily and nonresidential new 


construction- workplace and potentially also retail new construction, can make it easier to use and own an 


EV as well as help build the infrastructure to address future demand for EV.  


CRITERIA FOR QUALIFICATION 


Up to two points are available.  


 One point — Note: Applies to Single family only. Install a Full Electrical Circuit which includes 


electrical service panel capacity, plans, installation of wire circuit breakers, termination point, and 


all raceway for a 40-Amp 208/240-Volt circuit ready for EV charger installation. 


 Up to Two points — Note: Applies to Multifamily only. One point of credit is available for 


installing the infrastructure to support the future installation of charging stations to meet Tier 2 


thresholds OR two points are available for installing the full circuit to support the Tier 2 


thresholds. 


TOTAL NUMBER 
OF PARKING 
SPACES 


NUMBER OF 
REQUIRED 
SPACES FOR EV 


TIER 2 


0-9 0 1 


10-25 1 2 


26-50 2 4 


51-75 4 6 


76-100 5 9 


101-150 7 12 


151-200 10 17 


201 AND OVER 6% of total 10% of total 


 



http://energycodeace.com/content/resources-fact-sheets/

http://energycodeace.com/site/custom/public/reference-ace-2016/index.html#!Documents/62indoorluminairerequirementsallhighefficacy.htm

http://energycodeace.com/site/custom/public/reference-ace-2016/index.html#!Documents/62indoorluminairerequirementsallhighefficacy.htm
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VERIFICATION 


Field Verification: Photos of EV infrastructure including raceway, breaker and parking spaces 


Documentation: Plans detailing EV infrastructure and parking spaces.  For multifamily, calculations 


demonstrating compliance with Tier 2 thresholds. 


CODE ISSUES 


The 2016 CALGreen nonresidential requirements dropped the threshold from 51 to 10 parking spaces, and 


require a higher percentage of EV-ready spaces compared to the 2013 code. The multifamily requirements 


are unchanged from 2013 CALGreen, i.e. a minimum of 3% of parking spaces for projects with greater 


than 16 units.  


RESOURCES 


None 


M7. CENTRAL LAUNDRY 


INTENT 


To conserve water, energy, materials, and foster a sense of community. 


DESCRIPTION 


Locate clothes washers and dryers in central areas that are accessible to all occupants. Do not install clothes 


washers and dryers in individual units. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


One Water point is available. Provide clothes washers and dryers for resident use in common area(s). 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of common laundry 


facilities. 


Documentation: Not required. 


CODE ISSUES 


None 
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RESOURCES 


“Welcome to the Multi-housing Laundry Association.” 2015. Multi-housing Laundry Association. 


Accessed December 13, 2016. http://www.mla-online.com/index.htm. 


The Multi-housing Laundry Association provides information about central laundry facilities, 


including studies, statistics, and a water savings calculator. 


M8. GEARLESS ELEVATORS 


INTENT 


To conserve energy, avoid generating hazardous waste, and avoid polluting soils and groundwater. 


DESCRIPTION 


Hydraulic elevators, which “lift” the elevator on one or more shafts from below, dominate low- to mid-rise 


multifamily developments because they are much cheaper than gearless AC traction elevators. However, 


hydraulic elevators require lubricating oils, which are considered hazardous waste when discarded. These 


oils emit VOCs and also typically leak out of the mechanisms, spill into the elevator shaft pit, and leach 


into the soil and the associated water channels. Gearless AC traction elevators use a motor and 


counterweights to pull the elevator over sheaves, and they do not use lubricating oils. They also use about 


50-80% less energy than hydraulic elevators, which is a significant impact because elevators account for 3-


5% of a building’s energy use. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


One Energy point is available. Use gearless (or gearless traction) elevators instead of hydraulic or geared 


traction systems in all locations. 


VERIFICATION 


Field Verification: The Rater takes photos of the elevator(s), motors and control mechanisms. 


Documentation: Manufacturer data showing gearless elevators will be used exclusively. 


CODE ISSUES  


None 


RESOURCES 


Sachs, Harvey M. “Opportunities for Elevator Energy Efficiency Improvements.” April 2005. American 


Council for an Energy-Efficient Economy. Accessed December 13, 2016. http://aceee.org/files/pdf/white-


paper/elevators2005.pdf. 


 



http://www.mla-online.com/index.htm

http://aceee.org/files/pdf/white-paper/elevators2005.pdf

http://aceee.org/files/pdf/white-paper/elevators2005.pdf
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N. COMMUNITY 


N1. SMART DEVELOPMENT 


INTENT 


To conserve natural resources and energy. To prevent air and water pollution. To reduce the need to expand 


utility systems. To promote the use of public transportation. To use previously developed lots and preserve 


undeveloped lands. 


DESCRIPTION 


Infill development reduces pressure to develop greenfields (such as open space and farmland) by 


reclaiming abandoned and underutilized sites and buildings within a community’s present urban boundary. 


Give preference to locations that are in a downtown area, targeted for revitalization, close to major 


employment centers, and where good transit service already exists. If transit options are not available, work 


with officials to bring public transit to the area. 


Brownfields are sites that have been or may be contaminated by previous development, such as gas 


stations, manufacturing facilities, or industrial yards. Redeveloping a brownfield or other previously 


developed site enhances the existing neighborhood and minimized sprawl. Redevelopment sites are more 


likely to be located closer to public transportation and community services than previously undeveloped 


greenfield sites, which reduces commute time and minimizes greenhouse gas emissions. 


On a given site, there are often many options for placing and orienting homes. Paying careful attention to 


land use and home size can help conserve natural resources. Developments that allow for more households 


on a given site reduce pressure to develop greenfields or open space. Where there is access to public transit 


or commercial activities, dense developments offer the advantage of shorter commutes, decreased 


dependence on cars, and walkable communities. 


Two strategies for minimizing developed areas are clustering homes and building upward instead of 


outward; this concept is called conservation development. Besides preserving open space, certain clustered 


designs also use building materials and energy efficiently due to shared walls, floors, or roofs. Cluster the 


development with smaller lot sizes in order to preserve meaningful open space (i.e., natural habitat that 


preserves wildlife corridors and minimizes habitat fragmentation) and promote compact walkable 


communities. 


Homes can be designed to be comfortable and spacious without being excessively large; smaller, more 


compact homes conserve land, building materials, and energy. 


CRITERIA FOR QUALIFICATION 


Up to 19 points are available, as follows: 


N1.1. Infill Site  


Two points total (one Community point and one Resources point) are available. Ensure that the project 


meets all of the following requirements: 
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 Sanitary sewer line extensions and electric/gas utility connections are 1,000 feet or less from any 


point of the property line or the tract being developed, or are already in place on site from pervious 


development and are at least 15 years old. Measure the distance along utility lines. 


 The development is located on an infill site. The site must meet one of the following: 


– At least 75% of the perimeter of the development site (that is, the area where new homes are 


being built or the area in combination with bordering parcels) borders existing development 


(that is, parcels that individually are at least 50% previously developed and that in aggregate 


are at least 75% previously developed). 


– At least 90% of the land area within ½ mile of the project boundary (exclusive of rights-of-


way) is previously developed. 


Previously developed properties are defined as being built out for at least 15 years. 


N1.2. Designated Brownfield Site 


Two points total (one Community point and one Resources point) are available. Ensure that part or all 


of the site to be built upon meets one of the following conditions: 


 The site is documented as contaminated (by means of an ASTM E 1903-11 Phase II 


Environmental Site Assessment or a local Voluntary Cleanup Program). 


 The site is defined as a brownfield by a local, state, or federal government agency. 


 The site is designated a redevelopment area by the local jurisdiction. 


The site contamination must be remediated such that the controlling public authority approves the 


protective measures and/or cleanup as effective, safe, and appropriate for the future use of the site. 


Grayfields or previously developed sites do not qualify. 


The redevelopment of buildings does not qualify to this measure unless the redevelopment was part of a 


deliberate city or county redevelopment area plan. Building salvage and redevelopment is covered by 


measure A2, “Job Site Construction Waste” on page 13. 


N1.3. Conserve Resources by Increasing Density 


Up to four points (two Energy points and two Resources points) are available. Points will be awarded 


based on the density of units on a tract of land. Density is calculated as the total number of dwelling units 


after construction divided by the acreage of the entire tract (to one decimal place) minus the acreage (to one 


decimal place) of land occupied by public streets, right-of-way easements, non-residential structures, land 


excluded from residential development by law or agreement, wetlands, and dedicated open space. The 


following table shows the number of points that will be awarded based on the density value. 


Density Points Awarded to 


Single-Family Projects 


Points Awarded to 


Multifamily Projects 


15 1 0 


20 2 1 


25 3 2 


30 4 3 


35 4 4 


N1.4. Cluster Homes for Land Preservation 


Up to two points (one Community point and one Resources point) are available. Ensure that the 


development has designated open space that has one of the following: 
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 Exclusive use by residents (such as private trails and passive recreational areas) 


 Limited public low-impact recreational use (no golf courses) 


 Preservation of agricultural land, or protection of wildlife habitat, where provisions have been 


made to prevent future development of the space 


Plans must follow local development policies and show the deliberate, non-traditional, grouping of a 


particular development’s residential structures on a portion of the available land, preserving at least 30% of 


the site as protected open space. 


This measure is available for developments with six or more units. Developments must have a density of 10 


dwelling units per acre based on the developed area (the total project area minus the preserved open space). 


N1.5. Home Size Efficiency 


Up to ten Resource points are available. Points are allocated based on the number of bedrooms and the 


square footage of the home. More points are awarded for smaller homes. 


A bedroom is any space in the conditioned area of a dwelling unit or accessory structure that is 70 square 


feet or greater in size (exclusive of the closet) and includes a closet, an interior door, and an exterior 


window. Halls, bathrooms, kitchens, living rooms, dining rooms, family rooms, laundry rooms, and closets 


or dressing rooms that open off of a bedroom are not considered bedrooms. Sewing rooms, libraries, dens, 


studios, lofts, recreation rooms, or any other conditioned rooms along an exterior wall that are 70 square 


feet or greater in size are considered to be bedrooms. 


The following chart (which is the same as the NAHB Model Green Home Building Guidelines) shows the 


point calculations. 


 


                  Number of Bedrooms  


Points 1 2 3 4 5 or more 


 


Area of 


Home, in 


Square Feet  


970 1510 2050 2810 3080 0 


900 1400 1900 2600 2850 1 


830 1300 1760 2400 2640 2 


770 1200 1630 2230 2440 3 


710 1110 1500 2060 2260 4 


660 1030 1400 1910 2090 5 


610 950 1290 1770 1940 6 


560 870 1190 1630 1790 7 


520 800 1090 1490 1650 8 


480 730 990 1360 1510 9 


 440 660 900 1230 1380 10 


VERIFICATION 


Measure N1.1 


Field Verification: The Rater conducts field compliance verification and takes photos of the project and the 


perimeter area. 
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Documentation: If it is not easily evident from field verification, the Rater collects a site map showing 


perimeter development connections and/or existing utilities and distance (in linear feet of piping, not 


radius) from the site to comply with the measure’s criteria. 


Measure N1.2 


Field Verification: Not required.  


Documentation: Builder’s documentation of brownfield designation and appropriate remediation. 


Measure N1.3 


Field Verification: Not required.  


Documentation: Plans and density calculations. 


Measure N1.4 


Field Verification: The Rater conducts field compliance verification and takes photos of designated areas. 


Documentation: 


 The plan of the site and preservation areas. 


 Documentation for meeting unit density and land use and preservation criteria. 


Measure N1.5 


Field Verification: Not required.  


Documentation: Plans and unit size chart illustrating compliance with criteria. 


CODE ISSUES 


None 


RESOURCES 


“Brownfields and Land Revitalization.” 2016. U.S. Environmental Protection Agency. Accessed December 


13, 2016. http://www.epa.gov/brownfields/. 


“Center for Creative Land Recycling.” CCLR (Center for Creative Land Recycling). 2014. Accessed 


December 13, 2016. http://www.cclr.org/.  


“CEQA Streamlining for Infill Projects (SB 226).” 2011. State of California Governor’s Office of Planning 


and Research. Accessed December 13, 2016. http://opr.ca.gov/s_sb226.php. 


“Office of Historic Preservation.” 2016. California State Parks. Accessed December 13, 2016. 


http://ohp.parks.ca.gov/.  


California’s Office of Historic Preservation has fact sheets, design guidelines, and information 


about tax incentives and codes pertaining to the redevelopment of historic properties. 


“Smart Growth.” 2016. U.S. Environmental Protection Agency. Accessed December 13, 2016. 


http://www.epa.gov/smartgrowth/publications.htm. 



http://www.epa.gov/brownfields/

http://www.cclr.org/

http://opr.ca.gov/s_sb226.php

http://ohp.parks.ca.gov/

http://www.epa.gov/smartgrowth/publications.htm
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The U.S. Environmental Protection Agency’s Smart Growth publications include “Creating Great 


Neighborhoods: Density in Your Community.” 


Strategies for Successful Infill Development. 2001. Northeast-Midwest Institute. 


N2. HOME(S)/DEVELOPMENT LOCATED NEAR  A TRANSIT STOP 


INTENT 


To promote the use of public transportation. 


DESCRIPTION 


When selecting sites for development, give preference to locations that are: 


 In a downtown area 


 Targeted for revitalization 


 Close to major employment centers 


 In areas where good transit service already exists, or where officials are working to bring public 


transit to the area 


A reduction in vehicle miles traveled per person per vehicle reduces greenhouse gas emissions and may 


also contribute to quality of life. 


CRITERIA FOR QUALIFICATION 


Up to three points are available. Locate the dwelling(s) or development within at least 1 mile of a major 


transit stop. A major transit stop is defined as a light rail, subway, passenger rail, or ferry stop, or at least 


two existing or planned (and funded) bus lines, constituting 60 or more transit rides per weekday (i.e., 


combined bus, rail, and ferry) and 40 weekend trips (must be met on both Saturday and Sunday). If only 


commuter rail or ferry stops are available, the thresholds for credit are 24 weekday trips and 6 weekend 


trips. Each distinct route number is a line. 


Distance is measured as a public, standard, and safe pedestrian path of travel from the home. For 


developers of larger communities, the distances can be measured from the center of the community, as long 


as the distance from the center of the community to the furthest home does not exceed ¼ mile. Using this 


approach, whole communities can be qualified for this measure. For any homes further than ¼ mile from 


the center of the community, distances must be recalculated for each home. 


“Transit rides per weekday” are calculated as follows: 


a. Count all of the transit stops within a ½ mile or 1 mile radius. 


b. Multiply each of the transit stops by the number of buses/trains/ferries that pass through the stop 


in a 24 hour period. 


c. Add the total number of rides available at each stop. 


For example, if there are 4 bus stops within ½ mile, and the service frequency for each stop is half-hourly 


(48 times per day), the total transit rides per day is 192. 


If the transit stop has not been built, appropriate documentation must indicate that the transit will meet 


required service levels and that transit options will be in place no later than the date of 50% construction 


completion of the development, or within a year of the completion of phase one. 
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N2.1. Home(s)/Development Located Within 1 Mile of a Major Transit Stop 


One Community point is available.  


N2.2. Home(s)/Development Located Within 1/2 Mile of a Major Transit Stop 


Two Community points are available.  


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos to document transit 


options (if transit options lend themselves to field verification). 


Documentation:  


 A map, schedules or other appropriate documentation indicating perimeter development 


connections. Walking distances of 1 mile or less should be drawn in and highlighted to identify 


transit access points and rides per day. 


 A transportation schedule or traffic study for future transit. 


CODE ISSUES 


None 


RESOURCES 


None 


N3. PEDESTRIAN AND BICYCLE ACCESS 


INTENT 


To reduce automobile use. To promote a healthier and safer lifestyle through walking and riding bicycles. 


DESCRIPTION 


Walking and bicycling are inexpensive, healthy forms of transportation, but they are often incompatible 


with conventional car-based development patterns. Convenience, safety, and aesthetics are key factors in 


promoting travel by foot and bicycle. The intent is to build pedestrian-friendly communities that combine 


residential and commercial spaces so that people can shop, play, work, attend school, and meet their daily 


needs close to where they live. 


Design sidewalks to be separated from roadways and to connect with existing city walkways. Incorporate a 


buffer between pedestrians and cars, often using landscaping techniques, to provide an enhanced 


streetscape. Base the sidewalk widths on street size and level of pedestrian activity. 


CRITERIA FOR QUALIFICATION 


Up to ten points are available as follows: 
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Note: Distances for these and other community measures are to be measured as the public, standard, and 


safe pedestrian path of travel from home. For developers of larger communities, the distances can be 


measured from the center of the community, as long as the distance from the center of the community to 


the furthest home does not exceed ¼ mile. Using this approach, whole communities can qualify for this 


credit. For any homes further than ¼ mile from the center of the community, distances must be recalculated 


for each home. Alternatively, if the distances apply to 90% of the residences, the measure is satisfied. 


N3.1. Pedestrian Access to Services Within ½ Mile of Community Services 


Two Community points are available. Points will be allocated based on service credits, which are awarded 


based on the community services in the neighborhood, as follows: 


 Five service credits—One Community point 


 Ten service credits—Two Community points 


Services that qualify for this measure are as follows: 


Tier 1: One Service Credit Each 


Day Care Community Center Public Park 


Drug Store Restaurant School 


Library Farmers’ Market After School Program 


Convenience Store Where Fresh Meat and Produce are Sold 


 


Tier 2: ½ Service Credit Each 


Bank Place of Worship Laundry/Cleaners 


Hardware Theater/Entertainment Fitness/Gym 


Post Office Senior Care Facility Medical/Dental 


Hair Care Commercial Office or Major Employer Full Scale Supermarket 


Up to two of each type of neighborhood service can be counted. 


The services can be in place prior to construction, at the time of final verification, or up to one year after 


completion (i.e., a redevelopment zone or master plan where specific tenants are targeted/confirmed for the 


development, but have not been built out at the time of project completion). 


N3.2. Connection to Pedestrian Pathways 


One Community point is available. Locate and/or design the project so that either a publicly accessible 


outdoor recreation facility of at least one acre in area or a publicly accessible indoor recreational facility of 


at least 25,000 square feet lies within a ¼ mile walking distance of 90% of new and existing dwelling units 


and nonresidential building entrances, and is connected to the units and entrances by a dedicated pedestrian 


pathway or bike path. Outdoor recreation facilities must consist of physical improvements, and may include 


a usable public park, “tot lots,” swimming pools, and sports fields. 


Places of recreational interest typically consist of parks or publicly accessible community-based open 


space. Places and facilities must be appealing to a wide range and majority of residents. 


Open spaces must consist predominantly of softscapes such as soil, grass, shrubs, and trees. These include 


the following: 
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 Natural open spaces 


 City, county, and state parks 


 Play areas 


 Other community open spaces specifically intended for recreational use 


Ponds can be counted as open space if they border a walking or bicycle path and usable greenspace. Private 


lands open to the public for passive recreation are also acceptable, provided there is deeded public access or 


a history of allowable public use and anticipated continued future public use for at least ten years. 


N3.3. Traffic Calming Strategies 


Two Community points are available. Ensure that at least two of the following are installed within ¼ mile 


of the dwelling and evaluated for effectiveness: 


 Designated bicycle lanes on roadways 


 Single travel lanes that are a maximum of ten feet wide, and do not include parking lanes 


 Street crossings (marked or striped as official crossings) located less than 300 feet apart 


 Rumble strips, bulb-outs, raised crosswalks, or refuge islands on streets 


 Posted speed limits of 20 mph or less on streets internal to the development 


N3.4. Sidewalks Buffered from Roadways and 5-8 Feet Wide  


Note: This measure applies to multifamily projects only. 


One Community point is available. Ensure that all sidewalks within the community’s general boundary 


and use area have a clear path of travel that is at least five feet wide. Sidewalks in retail areas must be at 


least eight feet wide. All sidewalks must be buffered from roadways with a protection zone, such as a 


railing, landscaping, etc. Rows of trees or other fragmented landscaping are acceptable if they are installed 


such that pedestrians are physically, psychologically, or visually discouraged from traveling directly 


adjacent to roadways. An example of an acceptable buffer is a row of street trees spaced closely enough 


together so pedestrians will not weave between trees along the sidewalk. An example of an unacceptable 


path is a curvy or meandering sidewalk that takes pedestrians within one foot of the roadway for more than 


10% of its length. Buffer zones are not included in the calculation of sidewalk width. 


N3.5. Bicycle Storage for Residents 


Note: This measure applies to multifamily projects only. 


One Community point is available. Install easily accessible, covered, and secure bicycle storage for at 


least 15% of the total number of residents. To calculate the amount of storage needed, assume that the first 


bedroom in every unit is occupied by two residents and each additional bedroom is occupied by one 


resident. Therefore, add one to the number of bedrooms in each unit, and total the values for all units. The 


number of bicycles for which storage must be available is 15% of the total. 


The storage area must either allow users to lock bicycles to a rack or be a lockable enclosure or indoor 


room/area. If the storage consists of racks, they should be bolted to the ground and accommodate standard 


U locks. Covered storage can be located under building overhangs, under stairwells (inside or outside), in 


bike lockers, in parking garages, or in other locations.  


Bicycle storage within units does not count toward this measure unless there is a clearly identifiable, 


designated, dedicated space for bicycle storage. 


N3.6. Bicycle Storage for Non-Residents 


Note: This measure applies to multifamily projects only. 
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One Community point is available. Install easily accessible, covered, and secure storage for at least 5% of 


the maximum number of visitors and employees expected at one time during the day, or provide one secure 


storage area or facility for every 1,000 square feet of non-residential tenant floor area within the 


development. Peak occupants and FTE should be estimated by the project team based on the end uses.  For 


project that do not know final occupant count or retail, the default table below can be used.  


   


Source: Appendix 1: Core and Shell Default Occupancy Counts 


The storage area must either allow users to lock bicycles to a rack or be a lockable enclosure or indoor area. 


If the storage consists of racks, they should be bolted to the ground and accommodate standard U locks. 


Covered storage can be located under building overhangs, under stairwells (inside or outside), in bike 


lockers, in parking garages, or in other locations. Storage may be divided among multiple locations as long 


as all locations are within 100 yards of the building to encourage convenient use. 


Note that traffic calming strategies should be designed so as not to impede bicycle travel. 


N3.7. Reduced Parking Capacity 


Note: This measure applies to multifamily projects only. 


Up to two Community points are available. Reduce the number of parking spaces per unit in order to 


encourage public transportation use and to dedicate more land and construction resources to site amenities 


such as open space, parks, community rooms, or housing units. 


Points are allocated based on the ratio of parking spaces to the number of residential units, as follows: 


 Maximum 1.5 parking spaces per unit—One Community point 


 Maximum 1 parking space per unit—Two Community points 


When counting the total number of parking spaces, do not include the following types of parking spaces: 


 Spaces that residents are not allowed to use, such as commercial spaces or spaces reserved for 


visitors only 
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 Spaces that have multiple uses including resident parking (such as parking for businesses or 


residents) 


 Spaces reserved for carpool/vanpool use by residents 


Spaces for handicapped users should be included if they are specifically intended for residents of the 


building. 


VERIFICATION 


Measure N3.1 


Field Verification: The Rater conducts field compliance verification and takes photos to visually confirm 


the map. 


Documentation: 


 A map with walking distances drawn in and highlighted to identify neighborhood services and/or 


recreational amenities. Note that distances offered by computer maps are often straight lines (i.e., 


“as the crow flies”) and not the actual walking distances that are required for this measure.  


 Any other needed documentation that illustrates compliance with this measure. 


Measure N3.2 


Field Verification: The Rater conducts field compliance verification. 


Documentation: 


 A map with walking distances drawn in and highlighted to identify neighborhood services and/or 


recreational amenities. Note that distances offered by computer maps are often straight lines (i.e., 


“as the crow flies”) and not the actual walking distances that are required for this measure.  


 Any other needed documentation that states compliance with this measure. 


Measure N3.3 


Field Verification: The Rater conducts field compliance verification and takes photos of installed strategies 


and measure lanes. 


Documentation: A plan with traffic lane widths identified and/or a plan with the distance between 


intersections identified. 


Measure N3.4 


Field Verification: The Rater verifies sidewalk widths and physical separation during final verification. 


Documentation: A plan with sidewalk widths identified, if field verification is not sufficient. 


Measure N3.5: 


Field Verification: The Rater completes field compliance verification of installed bicycle storage and takes 


photos. 


Documentation: Calculations and plans that show how the project meets the threshold. 
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Measure N3.6: 


Field Verification: The Rater completes field compliance verification of bicycle storage and takes photos. 


Documentation: 


 An estimate of the number of expected visitors to mixed-use spaces. 


 Calculations and illustrations of the number of secure bike storage spaces provided and plans of 


the provided storage area. 


Measure N3.7 


Field Verification: Not required. 


Documentation: Plans that indicate the number of units and the number of parking spaces. 


CODE ISSUES 


None 


RESOURCES 


 “City of Davis: Bike & Pedestrian Program.” City of Davis, California. Accessed December 14, 2016. 


http://bicycles.cityofdavis.org/.  


“Great Communities Toolkit.” October 2009. Great Communities Collective. Accessed December 14, 


2016. http://www.greatcommunities.org/resources/tool-kits. 


The Great Communities Collaborative publishes a toolkit that includes handouts to inform 


communities about key aspects of transit station area plans.  


“Home - Reconnecting America.” 2016. Reconnecting America. Accessed December 14, 2016. 


http://www.reconnectingamerica.org/. 


The Reconnecting America website has resources and tools to promote transit-oriented 


development, including case studies, best practices, and policy information.  


“Home - SF Bicycle Coalition.” San Francisco Bicycle Coalition. Accessed December 14, 2016. 


http://www.sfbike.org/.  


“Pennsylvania’s Traffic Calming Handbook.” July 2012. Pennsylvania Department of Transportation. 


Accessed December 14, 2016. https://www.dot.state.pa.us/public/pubsforms/Publications/PUB%20383.pdf.  


“Traffic Calming 101.” PPS (Project for Public Spaces). Accessed December 14, 2016. 


http://www.pps.org/reference/livememtraffic/.  


“Delaware Traffic Calming Design Manual.” 2012. Delaware Department of Transportation Division of 


Planning and Policy. Accessed December 14, 2016. http://nacto.org/wp-content/uploads/2015/04/DE-


Traffic-Calming-Manual_2012.pdf 


“Traffic Calming Library.” 2016. ITE (Institute of Transportation Engineers). Accessed December 14, 


2016. http://www.ite.org/traffic/.  



http://bicycles.cityofdavis.org/

http://www.greatcommunities.org/resources/tool-kits

http://www.reconnectingamerica.org/

http://www.sfbike.org/

https://www.dot.state.pa.us/public/pubsforms/Publications/PUB%20383.pdf

http://www.pps.org/reference/livememtraffic/

http://nacto.org/wp-content/uploads/2015/04/DE-Traffic-Calming-Manual_2012.pdf

http://nacto.org/wp-content/uploads/2015/04/DE-Traffic-Calming-Manual_2012.pdf

http://www.ite.org/traffic/





N Community 


 GPR New Home Rating Manual 
190 Version 7.0, January 2017
 © Build It Green 


 


“Traffic Calming Toolkit.” City of San Jose (CA) Department of Transportation. Accessed December 14, 


2016. http://www.sanjoseca.gov/documentcenter/view/235.  


“Traffic Calming: Roadway Design to Reduce Traffic Speeds and Volumes.” April 15, 2015. Victoria 


Transport Policy Institute. Accessed December 14, 2016. http://www.vtpi.org/tdm/tdm4.htm.  


“TrafficCalming.org.” 2016. Fehr & Peers Transportation Consultants. Accessed December 14, 2016. 


http://trafficcalming.org/.  


“Welcome to the Non-Profit Housing Association of Northern California.” NPH (Non-Profit Housing 


Association of Northern California). Accessed December 14, 2016. http://nonprofithousing.org/.  


N4. OUTDOOR GATHERING PLACES 


INTENT 


To create a design that includes outdoor common areas that are accessible and available to all occupants. 


To plant natural features in the outdoor areas to create a more welcoming feeling and greater aesthetic 


appeal. To design conduits to community services in the most common outdoor spaces. 


DESCRIPTION 


Outdoor spaces in the development design encourage sociability and outdoor activities, which promote 


health, happiness, and safety within the community. 


CRITERIA FOR QUALIFICATION 


Up to two Community points of credit are available, as follows: 


N4.1. Public or Semi-Public Outdoor Gathering Places for Residents 


One Community point is available. Ensure that the site meets one of the following: 


For projects with less than 50 dwelling units per acre, the site must include, in aggregate, at least 50 square 


feet per home of usable outdoor gathering space. Applicable outdoor common gathering areas include 


courtyards, sports facilities, play structures, turf areas, rooftop gardens, community gardens, or other 


outdoor spaces that encourage interaction and spontaneous gathering. 


Outside areas that discourage foot traffic (such as decorative landscaping, water features or swimming 


pools) do not qualify for this measure. Areas that do not allow for gathering without obstructing pathways 


(or the pathways themselves) do not qualify for this measure. 


For sites with 50 or more dwelling units per acre, the site must include at least 25 square feet per unit of 


usable outdoor gathering space. The site must also include natural elements as part of any gathering space. 


The natural elements need to offer diversity and be of a significant size and effect. The outdoor gathering 


places with natural elements must be enticing to the occupants and effective in the goal of encouraging 


spontaneous gathering (for example, facing or being within the common areas that allow for sitting and 


interacting). Examples of natural elements include (but are not limited to) planter boxes, water features, 


walkable green roofs, and trees. 



http://www.sanjoseca.gov/documentcenter/view/235

http://www.vtpi.org/tdm/tdm4.htm

http://trafficcalming.org/

http://nonprofithousing.org/
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N4.2. Public Outdoor Gathering Places with Direct Access to Tier 1 Community Services  


One Community point is available. Create a design with short pathways or adjacent designs that provide 


direct access between the project’s outdoor gathering spaces and at least two Tier 1 community services. 


Tier 1 community services are defined in measure N3.1, “Pedestrian Access to Services Within ½ Mile of 


Community Services” on page 185. 


To qualify as “direct access,” the design must feature a close, clear, welcoming, easily accessible, visual, 


physical and psychological linkage and connection. Such a design provides active interaction between the 


project residence and neighboring residents, and connects the project to the community. Projects with 


gathering places are safer and busier if they adjoin uses or buildings that can “spill out” into the space and 


provide eyes on the areas. 


For example, a Tier 1community service such as a restaurant, café, or community center that adjoins a 


project’s plaza can use some of the outdoor space for outdoor dining or programming, and vice versa. This 


type of design provides a degree of surveillance of the space due to the increased activity. The most 


successful plazas have active uses rather than just residential uses along their edges. 


VERIFICATION 


Field Verification: The Rater completes field verification at completion of the project and takes 


representative photos of the open space. 


Documentation: Plans and calculations that include the appropriate amount of outdoor gathering space, or 


plans that illustrate direct access to community services from outdoor gathering spaces. 


CODE ISSUES 


None 


RESOURCES 


None 


N5. SOCIAL INTERACTION 


INTENT 


To improve interaction and observation by designing buildings and landscapes to promote safety and social 


interaction through casual neighborhood observation and community interaction. 


DESCRIPTION 


Buildings and landscapes should be designed to deter crime and promote safety through casual observation 


and community interaction. This can be accomplished by ensuring all front entrances to the home have 


views to outside callers, and by creating areas for surveillance of and by the neighborhood. Another way to 


keep the community safe and neighborly is by orienting windows and porches so residents can easily view 


and feel comfortable using nearby areas, such as outdoor benches, pathways, pocket parks, children’s play 


areas, and other features that promote socializing. 
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CRITERIA FOR QUALIFICATION 


Up to three Community points are available, as follows: 


N5.1. Residence Entries with Views to Callers 


One Community point is available. Design entrances such that occupants of all heights (including children 


and people in wheelchairs) can view all visitors. Common practices to achieve this measure include the 


following: 


 Use clear sidelights or tall windows with low sill heights. 


 Use doors with integral clear windows. 


 Install one lower and one upper peephole, or equivalent features. The minimum viewing height for 


the lower peephole is 32 inches. 


In general, windows near the door in the same plane do not qualify for this measure (such as sidelights), 


because they do not provide a clear view of the entrance (i.e., an intruder could hide in a blind spot). 


Windows on adjacent or opposite walls or double peepholes that provide a clear view of the entire entrance 


area without any blind areas qualify for this measure. 


N5.2. Entrances Visible from Street and/or Other Front Doors 


One Community point is available. Install substantive, effective provisions for inhabitants to be able to 


regularly view activity at the front doors of their neighbors from their own front doors and windows in 


order to increase community safety and surveillance. Alternatively, create a layout such that all home and 


main entrances to buildings are clearly, widely and effectively visible from the street to pedestrians, 


bicyclists, or drivers and visa versa (this excludes tightly channeled entrance designs that only give 


passersby a narrow angle in which to see the front door and visa versa). 


N5.3. Porches Oriented to Street and Public Space 


One Community point is available. Orient porches to streets and public spaces to provide natural 


surveillance of the adjoining streetscape, passersby and neighborhood. To qualify for this measure, the 


porch must have at least 100 square feet of usable space and an inviting sitting area that is oriented to the 


street and public spaces and allows seated persons to fully view the area (i.e., no solid and high 


walls/railings that block views). Entrance pathways (min. 36” wide or more as is relevant; must be 


excluded from the 100 square feet calculation). 


VERIFICATION 


Field Verification: The Rater completes field compliance verification, takes field measurements as needed 


for peepholes and porches, and takes photos of all features. 


Documentation: Plans and calculations illustrating how the features meet the measure’s criteria. 


CODE ISSUES 


According to the California Building Code (CBC), door glazing including side lights must be safety glass 


(tempered). Windows within two feet of the door frame must be safety glass. Refer to CBC section 2406.8 


or the local jurisdiction for specific requirements. 
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RESOURCES 


None 


N6. PASSIVE SOLAR DESIGN 


INTENT 


To promote passive design to increase energy efficiency. 


DESCRIPTION 


Strategies to reduce heating and cooling loads in a home are effective strategies to reduce equipment size 


for heating and cooling and to increase the efficiency of the home. These strategies are most effective when 


implemented in a comprehensive manner. 


CRITERIA FOR QUALIFICATION 


Up to four Energy points are available as follows: 


To account for passive strategies that are not listed below, please submit an Innovation request. 


N6.1. Heating Load  


Passive solar heating systems make use of the building components to collect, store, and distribute solar 


heat gains to reduce the demand for space heating. A passive solar system does not require the use of 


mechanical equipment because the heat flow is by natural means, such as radiation, convection, and 


conductance, and the thermal storage is in the structure itself. 


Two Energy points are available. Implement at least four of the following strategies to reduce the home’s 


heating load: 


 Having a higher percentage of glazing in windows on the north side and a higher solar heat gain 


coefficient (SHGC) in windows on the north side 


 Window specifications to allow higher solar heat gain coefficient in south glazing 


 Using insulation in the attic with an R-value of at least R-44 


 Varying and optimizing SHGC for different window orientations 


 Having a tighter envelope (as tight as or tighter than 2.5 ACH50 for unbalanced systems (supply or 


exhaust) or 1.0 to 2.0 ACH50 for balanced systems) 


 Using wall insulation with an R-value greater than R-15 for the cavity and R-4 for the exterior 


 Selecting windows for performance for different orientations 


 Deliberately designed, significantly sized, and usable thermal mass area exposed to southern 


winter sun for direct gain 


 Indirect gain strategies such as trombe wall 


 Other passive heating strategies 


N6.2. Cooling Load 


There are many ways to design or modify a  home to achieve comfort through passive (non-mechanical) 


cooling, as well as hybrid approaches which utilize mechanical cooling systems. 
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The most appropriate passive cooling strategies for  a home — including orientation, ventilation, windows, 


shading, insulation and thermal mass — are determined by climate.  


Two Energy points are available. Implement at least four of the following strategies to reduce the home’s 


cooling load: 


 Having a lower SHGC value and lower u-factor on the west and south sides 


 Using shading devices on windows that have excessive heat gain 


 Cool roof-  with SRI of as certified by the Cool Roof Rating Council (low slope: SR ≥ 0.63 and 


TE ≥ 0.75 and for steep slope: SR ≥ 0.20 and TE ≥ 0.75) 


 values of roofing products 


 Double roof 


 Radiant barrier 


 Using insulation in the attic with an R-value of at least R-44 


 Varying and optimizing SHGC for different orientations 


 Position thermal mass to store coolness and not unwanted heat 


 Having a tighter envelope (as tight as or tighter than 2.5 ACH50 for unbalanced systems (supply or 


exhaust) or 1.0 to 2.0 ACH50 for balanced systems) 


 Stack ventilation (skylight/window/monitor) or Venturi effect design (dog-trot passages) or 


Operable Transom windows/grills over all interior doors 


 Other passive cooling strategies 


 


VERIFICATION 


Field Verification: The Rater conducts field compliance verification and takes photos of all strategies. 


Documentation: Appropriate documentation illustrating how the features meet the measure’s criteria.  


CODE ISSUES 


None 


RESOURCES 


None 


N7. ADAPTABLE BUILDING 


INTENT 


To promote design and construction of units that can adapt to multiple lifestyles and uses. To reduce the 


need to construct additional units for unique or specific lifestyles and neighborhood diversity needs. To 


design attractive buildings with flexible and adaptive spaces for occupants whose physical needs may 


change over their lifetime. 


DESCRIPTION 


Simple universal design and adaptive design are the design elements that are user friendly to all occupants. 


They make it more likely that residents will have flexibility and usability in their home currently and the 
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functionality that will allow them to remain in their homes as they age, if they become temporarily or 


permanently limited or disabled, or if elderly relatives join their households. Consider designing the first 


floor with accessible features, such as a first floor bedroom, first floor bathroom, and accessible hallways 


and entrances. 


CRITERIA FOR QUALIFICATION 


Up to three points are available, as follows: 


N7.1. Universal Design Principles in Units  


Two points total (one Community point and one IAQ/Health point) are available. 75% of the units must 


meet this measure.  


The home must meet the following: 


 Design homes so at least one prominent entrance has a zero-step clearance. Changes in level must 


not exceed ½" in vertical change, and must have a slope of less than 5%, per CBC section 1107A. 


 To accommodate disabled persons and anyone’s ease of mobility, all main floor interior doors 


must have a minimum clear passage space of 32 inches, per CBC section 1132A. 


 Interior hallways must have clearance of 36 inches, per CBC section 1120A. 


 All interior doors must have lever handles. 


The bathroom must have the following features: 


 A clear area with a diameter of at least 60 inches, or a “T” shaped access, as described in CBC 


section 1127.  


 Grab bars installed in the tub/shower or blocking for future grab bars centered at 33 inches on all 


three sides of the tub/shower extending a minimum of 24 inches in front of the face of the 


tub/shower. Refer to CBC section 1127A.4 for more information. All blocking material must be a 


minimum of six inches. 


The bathroom must meet at least three of the following: 


 The knee space available under the sink must be 30 inches wide, 8 inches deep, and 29 inches 


high. 


 All switches, outlets, and control heights must be between 15 inches from the bottom of the box 


and 48 inches from the top of the box to the finished floor. 


 The full bath on the first floor is accessible, per CBC section 1134A. 


 The shower or tub is accessible with 60 inches of clearance in front of the shower or tub. 


For additional information, refer to CBC section 1143A for fully accessible bathroom specifications. 


N7.2. Full-Function Independent Rental Unit  


One Community point is available.  


Include an independent rental unit in the project. At a minimum, an independent rental unit must be a fully 


functioning, rentable apartment with a full bathroom, kitchenette (refrigerator, sink, cooktop, and stove), 


closet, and a private entrance. No entrance attached to the main home is permitted. The intent is that this 


unit be used as a source of neighborhood diversity and secondary income, and not be used as additional 


space for the family (i.e., a child’s room, guest room, home office, or studio). If aging parents use this unit 


as their full-time residence, this can qualify for this measure. 
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VERIFICATION 


Field Verification: The Rater conducts field compliance verification, takes measurements in the field as 


needed for universal design, and takes photos of features. 


Documentation: An Accountability Form and supporting documentation that all components of the measure 


have been met. 


CODE ISSUES 


Follow all applicable local codes, ordinances, and community covenants. 


The Americans with Disabilities Act (ADA), the Fair Housing Act, and the CBC dictate accessibility 


requirements for certain developments in California. Extending the code-compliant designs to areas outside 


those required by code does not affect compliance with the measures in this section. 


RESOURCES 


“AARP: Real Possibilities.” AARP. Accessed December 14, 2016. http://www.aarp.org/. 


The AARP has a wealth of information on universal design principles. 


“California Tax Credit Allocation Committee.” 2016. California State Treasurer’s Office. Accessed 


December 14, 2016. http://www.treasurer.ca.gov/ctcac/. 


The California Tax Allocation Committee (CTAC) has compiled requirements for universal 


design and other sustainable design principles. 


“College of Design.” 2016. North Carolina State University. Accessed December 14, 2016. 


https://design.ncsu.edu/academics/phd-design/research/design-health-and-well-being. 


The College of Design at North Carolina State University has information, research, and 


guidelines on universal design strategies. 


N8. RESILIENCY 


INTENT 


Provide greater resiliency for climate adaptation to support healthier communities  


DESCRIPTION 


California has a goal to reduce greenhouse gas GHG) emissions due to climate change to 80 percent below 


1990 levels by 2050. Climate change, also called global warming, refers to the rise in average surface 


temperatures on Earth from heat trapping gasses released in the air primarily from human activities. 


Climate change has a global environmental impact that resonates to local environmental changes, such as 


more extreme weather events, stronger hurricanes and storm surges, coastal flooding, more extreme 


temperatures, increased precipitation, temperatures, droughts/ water scarcity, wildfire and salt water 


intrusion. As GHG emissions continue to accumulate and climate disruption grows, such destructive events 


will become more frequent. Effective climate policy must be based in the best available science, so 


California is committed to further supporting new research on ways to mitigate climate change as well as 


how to understand its ongoing and projected impacts. 



http://www.aarp.org/

http://www.treasurer.ca.gov/ctcac/

https://design.ncsu.edu/academics/phd-design/research/design-health-and-well-being
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The indoor environment is an important shelter from heat storms. The most vulnerable to heat stress 


include the elderly, young children, and persons with certain medical conditions.  


All of this raises the question: how will we keep buildings comfortable and safe from more frequent and 


more intense heat storms? Run time and sizing of air conditioners cannot be increased without increasing 


greenhouse gas (GHG) emissions, electricity costs, outdoor air pollution from electricity generation, and 


urban heat island effects. These efforts are part of a growing move to mainstream climate change 


adaptation into public health, thermal comfort, and building energy practices. With our climate becoming 


more and more extreme, the buildings that protect the most vulnerable persons in our population have the 


most urgent need for future proofing. Green building provides the opportunity to address sustainability 


from the community perspective and evaluate homes for vulnerabilities to climate change and plan and 


design to adapt to the vulnerabilities. These efforts will not only preserve resources but also protect the 


health and well-being of the occupants and the community.  For example, homes that can maintain 


comfortable temperatures for several days can support occupants during extreme heat events or homes with 


improved seismic resilience can provide a shelter in place after a seismic event. Project teams can evaluate 


the vulnerabilities based on the location and climate zone and then design resilient strategies to respond to 


climate impacts.   


While the two following measures may be adjusted over time to respond to changing knowledge, tool 


development, and best practices, the measures were included in the checklist as it is critical to engage the 


building profession in addressing climate change today.   


CRITERIA FOR QUALIFICATION 


Up to six points are available, as follows: 


N8.1. Vulnerability Assessment 


Three points (one Community point, one IAQ/Health point, and one Resources point) are available. 


Conduct a vulnerability assessment for a project to understand implications from climate change. The 


assessment must include a list of hazards/ risks associated with impacts of climate change, an evaluation of 


probability or prioritization of risk(s), and recommendations to mitigate the risk(s).  This type of analysis is 


a developing area and there are a number of tools to evaluate different climate impacts.  The tool used to 


evaluate a project should be based on the general vulnerabilities of the site. The following is a list of 


different tools to assess vulnerabilities:   


 Cal-Adapt. This tool includes extreme heat as daily data and the following maps are based on 


monthly data: wildfire, snowpack, sea level rise, extreme heat and number of heat waves, 


precipitation. Make recommendations on the areas of most vulnerability.  


 Fortified standard.  Evaluate the risk of home for hurricane, high winds or earthquake and use the 


prescriptive standard to make recommendations to address hurricane winds and earthquake.  


 HAZUS.  This is free tool to complete a probabilistic hazard analysis which converts damage loss 


in dollars to CO2.  This is an engineering tool primarily used for large institutional buildings. 


Make recommendations to improve the building using reduction in dollars lost as a proxy for 


reduced GHG impacts.  


 FEMA P58. This tool will do rapid seismic performance and damage and dollars downtime. It is 


also focused on large institutional buildings.  This tool can provide more information than 


HAZUS. Make recommendations to improve the building using reduction in dollars lost as a 


proxy for reduced GHG impacts. 


 Seismic evaluation using best engineering practices and California Building Code. Make 


recommendation to exceed code, providing a standard to shelter in place. 
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There are other tools available and other tools will be developed to evaluate the potential impacts on a site 


from climate change.  Other tools will be accepted for compliance with this measure if they meet the intent 


of evaluating the site for impacts of climate change and making recommendations to mitigate those 


impacts.   


N8.2. Strategies to Address Assessment Findings 


Three points (one Community point, one IAQ/Health point, and one Resources point) are available. 


Implement strategies that address the highest potential impacts from the assessment findings to improve the 


resiliency and durability of buildings.  


Examples of how strategies can be implemented are as follows:  


 Cal-Adapt. Implement strategies that address the highest vulnerabilities identified in the analysis. 


 Hazus. Complete the analysis then demonstrate you are improving the durability of the building.  


10% dollars of damage.   


 Fortified Standard. Meet the Fortified Standard.  The standard must exceed the minimum building 


code.  


 Seismic resiliency. Design the structure using “Performance Based Design Criteria” (PDB) to 


meet or exceed the expected performance of “Immediate Occupancy” (also referred to as 


Operational Level) by incorporating into the building a “Seismic Vibration Control” (SVC) 


system to mitigate the seismic impact to building and non-building systems. This will allow the 


home to be used for sheltering in place.  


VERIFICATION 


Measure N8.1. Vulnerability Assessment  


Field Verification: None.  


Documentation: Vulnerability assessment and evaluation for the project site and recommendations.   


Measure N8.2 Strategies to Address Assessment Findings 


Field Verification: Photo documentation of strategies implemented to address assessment findings.  


Documentation: Plans and specifications documenting strategies and recommendation to address 


assessment findings.  


CODE ISSUES 


None.  


RESOURCES 


RDI (Resilient Design Institute). 2013. Wilson, Alex. “Bigger, Longer Heat Storms Are Coming Soon: 


Will Your Building Keep Its Cool?” 2013. Accessed December 19, 2016. 


http://www.resilientdesign.org/bigger-longer-heat-storms-are-coming-soon-will-your-building-keep-its-


cool/ 



http://www.resilientdesign.org/bigger-longer-heat-storms-are-coming-soon-will-your-building-keep-its-cool/

http://www.resilientdesign.org/bigger-longer-heat-storms-are-coming-soon-will-your-building-keep-its-cool/
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“FEMA: HAZUS.” 2016. U.S. Department of Homeland Security. Accessed December 19, 2016. 


https://www.fema.gov/hazus  


“Cal-Adapt: Local Climate Snapshots.” 2016. California Energy Commission. Accessed December 19, 


2016. http://cal-adapt.org/tools/factsheet/ 


“Fortified Homes Resources.” 2016. Accessed December 19, 2016. 


https://disastersafety.org/fortified/resources/#standards.  


Fortified focuses on high winds. The website has standards, technical summaries, and other 


documentations, including building requirements, roofing requirements, specific program 


elements and program benefit information. 


“Insurance Institute for Business & Home Safety.” Accessed December 19, 2016. 


http://disastersafety.org/wp-content/uploads/earthquake-pamphlet-residential.pdf 


Earthquake residential fact sheet. 


“Seismic Performance Assessment of Buildings.” 2014. FEMA (Federal Emergency Management Agency. 


Accessed December 19, 2016. https://www.fema.gov/media-library/assets/documents/90380  


“Impacts and Adaptation.” 2016. Natural Resources Canada. Accessed December 19, 2016. 


http://www.nrcan.gc.ca/environment/impacts-adaptation10761.  


“Climate Change Scenarios.” 2013. Environment and Climate Change Canada. Accessed December 19, 


2016.  https://www.ec.gc.ca/sc-cs/default.asp?lang=En&n=FE6B6E6B-1. 


The Canadian Climate Change Scenarios Network (CCCSN) provides leading-edge scientific 


projections of future climate conditions to assist resource managers, policy advisors and other 


decision-makers in their efforts to adapt to Canada's changing climate. The network has been 


developed by Environment Canada in partnership with Canadian universities. 


“Climate Impacts on Human Health.” 2016. EPA (Environmental Protection Agency). Accessed December 


19, 2016.  https://www3.epa.gov/climatechange/impacts/health.html 


“Climate and Health Assessment.” 2016. U.S. Global Change Research Program. Accessed December 19, 


2016. https://health2016.globalchange.gov/ 


“AB 32 Scoping Plan.” 2016. California Environmental Protection Agency Air Resources Board. Accessed 


December 19, 2016. https://www.arb.ca.gov/cc/scopingplan/scopingplan.htm 


N9. SOCIAL EQUITY 


INTENT 


Create fairer, healthier, and more supportive communities for those working on a project and those living in 


the community. 


DESCRIPTION 


Green building provides the opportunity to address sustainability from the community side as well and 


incorporate social equity.  



https://www.fema.gov/hazus

http://cal-adapt.org/tools/factsheet/

https://disastersafety.org/fortified/resources/#standards

http://disastersafety.org/wp-content/uploads/earthquake-pamphlet-residential.pdf

https://www.fema.gov/media-library/assets/documents/90380

http://www.nrcan.gc.ca/environment/impacts-adaptation10761

https://www.ec.gc.ca/sc-cs/default.asp?lang=En&n=FE6B6E6B-1

https://www3.epa.gov/climatechange/impacts/health.html

https://health2016.globalchange.gov/
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Local jurisdictions with active workforce development programs such as First Source were created to 


connect entry level workers and economically disadvantaged individuals with jobs while supporting 


community workforce development services. 


In addition to more aggressive CEC goals on clean energy and energy efficiency, there are legislation 


efforts to support geographic recognition of better housing and assisting disadvantaged communities.  


These communities may include, but are not limited to:  


• Areas disproportionately affected by environmental pollution and other hazards that can lead to negative 


public health effects, exposure, or environmental degradation.  


• Areas with concentrations of people that are of low income, high unemployment, low levels of home 


ownership, high rent burden, sensitive populations, or low levels of educational attainment. 


CRITERIA FOR QUALIFICATION 


Up to four points are available, as follows: 


N9.1. Diverse Workforce 


One Community point and One Resources point is available for meeting supplier diversity requirements 


or local hire requirements.  


 Supplier diversity: To encourage diversity on a project team that includes the developer, general 


contractor, major subcontractors (HVAC, electrical, plumbing, and insulation), architects, 


engineers, and landscape architect, 10% (a minimum of 1 firm) of the firms must meet the CPUC 


supplier diversity requirements as defined in General Order  156.  


OR 


 Local Hire: General contractor participates in jurisdiction’s Economic and Workforce 


Development local hire program (i.e. First Source) or partners with a local organization outlining 


process/strategy for hiring from within the community or work with union that includes workforce 


inclusion requirements. A local hire within the jurisdiction of the project will perform a minimum 


of 30% of the hours worked, on a craft by craft basis. Contractors, and/or their sub-contractors, 


will be required to hire 1 resident as a First Period Apprentice for every 1 million dollars or more 


of total bid amount. Thereafter, for every 5 million dollars of the total bid amount the Contractor 


and their sub-contractors will be required to hire one additional first period apprentice. 


N 9.2. Community Location  


One Community and One IAQ/Health point is available. Project is sited within a disadvantaged 


community.  A disadvantaged community can be identified by census tract and scored at or above the 75 th 


percentile as defined by CalEnviroScreen (CES) 2.0 or 76-100 Health Disadvantage Index mapping.  


VERIFICATION 


Measure 9.1. Diverse Workforce 


Field Verification: None.  


Documentation:  
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 Supplier diversity: Documentation of certification of firms on the project team. Documentation 


that firms meet certification and is listed on CPUC list.   


 Local Hire: Contract agreements stipulating local hire requirements and demonstration that local 


hiring requirements have been met.  


Measure N9.2 Community Location   


Field Verification: Not Required. 


Documentation: Provide a copy of Health Disadvantage Index Map with CalEnviroScreen Score or CA 


Health Disadvantage Index. 


CODE ISSUES 


None.  


RESOURCES 


“General Order 156.” June 11, 2015. Public Utilities Commission of the State of California. Accessed 


December 16, 2016. http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M152/K827/152827372.pdf.   


“Alameda County First Source Program.” 2016. SLEB (Small, Local & Emerging Business Program). 


Accessed December 16, 2016. https://www.acgov.org/auditor/sleb/sourceprogram.htm.  


“CalEnviroScreen Version 2.0.” 2016. OEHHA CES 2.0 Map. Accessed December 16, 2016 


http://oehha.ca.gov/calenviroscreen/report/calenviroscreen-version-20.  


“CA Health Disadvantage Index Version 1.1.” 2016. California Census Tracts, 2010. Accessed December 


16, 2016. 


http://phasocal.maps.arcgis.com/apps/Viewer/index.html?appid=e1215eae472a4c458c5e9157d6b8ec8e.  


N10. AFFORDABILITY 


INTENT 


To create more housing for low-income residents and create more diverse neighborhoods. 


DESCRIPTION 


Dedicate a significant portion of the housing development to accommodate low-income occupants. Plan for 


multiple bedroom units in order to house large families in the low-income sector. Large, affordable 


multifamily developments are likely to encourage occupants to live near where they work, which can 


drastically cut down on commute time, commute cost, and greenhouse gas emissions. 


Many cities and agencies now mandate a minimum number of units of residential housing be dedicated to 


households making less than the AMI. To earn credit for these measures, the project must include a 


percentage of units for households making 80% of the AMI or less.  



http://docs.cpuc.ca.gov/PublishedDocs/Published/G000/M152/K827/152827372.pdf

https://www.acgov.org/auditor/sleb/sourceprogram.htm

http://oehha.ca.gov/calenviroscreen/report/calenviroscreen-version-20

http://phasocal.maps.arcgis.com/apps/Viewer/index.html?appid=e1215eae472a4c458c5e9157d6b8ec8e
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CRITERIA FOR QUALIFICATION 


Up to four Community points are available as follows: 


N10.1. Dedicated Units for Households Making 80% of AMI or Less 


Note: This measure applies to multifamily projects only. 


Dedicate a percentage of the units in the project to households making 80% of the Area Median Income 


(AMI) or less. Points will be awarded based on the percentage, as follows: 


 25% of all units—One Community point 


 50% or more of all units—Two Community points total 


N10.2. Units with Multiple Bedrooms for Households Making 80% of AMI or Less 


Note: This measure applies to multifamily projects only. 


One Community point is available. Ensure that at least 15% of the units dedicated for households making 


80% of AMI or less have three or more bedrooms (minimum two units). 


N10.3. At Least 20% of Units at 120% AMI or Less are For Sale 


Note: This measure applies to multifamily projects only. 


One Community point is available. Ensure that at least 20% of the total units that are allocated for 120% 


AMI or less are available for sale. 


VERIFICATION 


Measure N10.1 


Field Verification: Not required. 


Documentation: An Accountability Form and other relevant supporting documents signed by the owner or 


developer stating the measure has been met. 


Measure N10.2 


Field Verification: Not required. 


Documentation: 


 Project plans or other documents verifying that multiple bedroom unit(s) are dedicated to 


households making 80% AMI or less. 


 An Accountability Form and other relevant supporting documents signed by the owner, developer, 


or architect stating the measure has been met. 


Measure N10.3 


Field Verification: Not required. 


Documentation: An Accountability Form and other relevant supporting documents signed by the owner or 


developer stating the measure has been met. 
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CODE ISSUES 


Some jurisdictions actively encourage green affordable housing developments through requirements and 


incentives. Check with the local jurisdiction to see what resources they can offer. However, not all 


communities promote affordable housing. If no support is coming from the jurisdiction, look to community 


leaders to garner support. 


RESOURCES 


“California Department of Housing and Community Development.” 2016. State of California. Accessed 


December 14, 2016. http://www.hcd.ca.gov/hpd/hrc/rep/state/incNote.html.  


The California Department of Housing and Community Development department lists state 


income limits for low, very low, and extremely low income categories. 


“Green Affordable Housing in North America.” 2013. Green Affordable Housing in North America. 


Accessed December 14, 2016. http://greenaffordablehousingcoalition.org/.  


The Green Affordable Housing coalition has many fact sheets and design strategies for affordable 


housing developments. 


“HMG Multifamily Programs.” 2012. Heschong Mahone Group, Inc. Accessed December 14, 2016. 


http://www.h-m-g.com/multifamily/.  


 


N11. MIXED-USE DEVELOPMENTS 


INTENT 


To encourage residents of mixed-use buildings to shop, work, and play close to home, with more 


opportunities for social interaction and leisure time, and increased transportation options. 


DESCRIPTION 


Incorporate live/work units into the multifamily development to encourage occupants to locate their 


commercial businesses where they live, when appropriate. Live/work units save transportation fuel, costs, 


and time by eliminating the commute to work. A dedicated entrance to the commercial space defines a true 


live/work unit, and differentiates it from a solely residential unit. 


Providing space for shopping, employment, social, cultural, or community facilities within a multifamily 


housing development builds social interaction, increases neighborhood economic vitality, strengthens and 


diversifies the municipal tax base, decreases automobile use, increases public transportation opportunities, 


uses land and infrastructure more efficiently, and balances jobs and housing. Mixed-use developments 


combine more than one use in a single building or development area. 


Any non-residential area that encompasses 20% or more of the total conditioned floor area will be able to 


follow guidelines for both residential and nonresidential types, and include many of the green building 


measures in both space usage types. For example, a mixed-use project with over 15% of the floor area 


dedicated to retail shops and a community center will be able to apply green building measures to both the 


residential and the non-residential areas of the project. 



http://www.hcd.ca.gov/hpd/hrc/rep/state/incNote.html

http://greenaffordablehousingcoalition.org/

http://www.h-m-g.com/multifamily/
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Points for these measures will be weighted based on the representative size of the non-residential spaces as 


compared to the residences. If less than 20% of the project’s conditioned floor area is dedicated to non-


residential uses (as defined by the California Energy Code (CEC)), then the entire building will be 


considered residential. 


When the commercial and residential uses of a mixed-use development are thoughtfully designed and 


carefully constructed, residents can benefit from the many amenities. These measures promote services 


offered as part of the commercial space that can be used by and are relevant to the residential occupants. 


CRITERIA FOR QUALIFICATION 


Up to three Community points are available as follows: 


N11.1. Live/Work Units Include a Dedicated Commercial Entrance 


Note: This measure applies to multifamily projects only. 


One Community point is available. Ensure that all live/work units include at least one dedicated entrance 


to the commercial zone that is not the entrance typically used for residential access. 


Live/work units are defined as spaces serving as both commercial businesses and residencies. Commercial 


spaces are usually at ground level, with living quarters above. 


N11.2. At Least 2% of Development Floor Space Supports Mixed Use 


Note: This measure applies to multifamily projects only. 


One Community point is available. Ensure that at least 2% of conditioned development floor space 


supports mixed use (that is, non-residential tenants), such as businesses, retail stores, offices, neighborhood 


services, etc. Tenants must be committed to the space with long-term leases of a minimum of three years in 


place to earn credit for this measure. This measure does not include live/work units. 


The following are recommendations for retail space, but are not requirements: 


 Retail uses should be located on the ground floor to create visual interest and clear destinations for 


pedestrians. 


 Retail uses should have direct access from the street, and should engage the street with lighting, 


outdoor seating, signage, and displays oriented to the street. 


 Mixed-use buildings should be built close to the sidewalk on the property line. 


 Setbacks are not recommended for buildings with ground-floor retail unless the setback provides a 


place for the business to have outdoor seating or displays. A setback should never be used to 


provide parking between the building and the sidewalk. 


 Building facades should be aesthetically varied and stimulating, with windows that provide a 


connection between the interior and exterior. Tinted windows and deep arcades are strongly 


discouraged, because they reduce visibility and make retail less accessible. 


 Corner buildings should overlook both street frontages and create a sense of place. 


 Loading areas, garage ventilation, and waste and recycling collection should be visibly and 


audibly separated from residential uses. 


 Separate utility meters should be installed for residential and commercial uses. 


 Separate mechanical systems should be provided for commercial (especially food service) and 


residential uses. 
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N11.3. Half of the Non-Residential Floor Space is Dedicated to Community Services 


Note: This measure applies to multifamily projects only. 


One Community point is available. Ensure that at least half of the conditioned commercial floor space 


supports mixed use (non-residential) tenants, and includes services that would commonly be used by 


residents of the development and by neighbors. This must include at least one of the following: 


 A grocery/supermarket where produce is sold 


 A day care or child care center 


 A restaurant or café 


 A community center 


 A hardware store 


 A gym 


 A salon 


 A drug store 


 A cleaners 


Live/work units are not eligible for this measure. 


VERIFICATION 


Measure N11.1 


Field Verification: Not required. 


Documentation: 


 Plans that include live/work units with dedicated commercial entrance(s). 


 An Accountability Form and supporting documentation that all components of the measure have 


been met. 


Measure N11.2 


Field Verification: The Rater completes field compliance verification. 


Documentation: Plans that show non-residential tenant space uses. 


Measure N11.3 


Field Verification: The Rater may complete field compliance verification. 


Documentation: 


 An Accountability Form signed by the owner, developer, or architect stating how this measure has 


been met. 


 Other documentation of non-residential tenants such as lease agreements, municipal conditions of 


approval, or other equivalent commitments as necessary. 


CODE ISSUES 


Local zoning codes determine where mixed-use buildings may be constructed, the types of uses allowed, 


and their shape and size. Code requirements for residential, office, retail, and parking uses differ and may 
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be incompatible. Some local jurisdictions and planning authorities have regulations that prohibit or restrict 


mixed-use development. 


In areas where mixed-use buildings are allowed, commercial uses may have smaller setbacks than 


residential uses, allowing the design to maximize rentable space. Some commercial uses may require a 


conditional use permit as part of the plan submittal. Systems installed in or on commercial spaces may have 


restrictions related to exhaust, physical location, building height, and setback requirements. Attachments 


and anchorages for commercial systems adjacent to residential space need to be patched, insulated, and 


waterproofed per code. 


RESOURCES 


“LISC.” 2016. LISC (Local Initiatives Support Corporation). Accessed December 14, 2016. 


http://www.lisc.org/. 


The Bay Area Local Initiative Support Corporation (LISC) provides resources on mixed-use 


development. 


 “Project for Public Spaces | Placemaking for Communities.” PPS (Project for Public Spaces). Accessed 


December 14, 2016. http://www.pps.org/.  


The Project for Public Spaces offers information and advocacy on mixed-use development. 


“Urban Land Institute.” 2016. Urban Land Institute. Accessed December 14, 2016. http://www.uli.org/.  


The Urban Land Institute has many books and online resources to support mixed-use 


development, including reports documenting the positive environmental results of mixed-use 


planning. 


 



http://www.lisc.org/

http://www.pps.org/

http://www.uli.org/
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O. OTHER 


O1. GREENPOINT RATED CHECKLIST IN BLUEPRINTS 


INTENT 


To increase effective communication and the level of awareness of the green features. 


DESCRIPTION 


Incorporating the GreenPoint Rated checklist into the blueprints makes it easier for everyone involved 


(including the architect, builder, subcontractors, homeowner, and municipality) to see which green features 


are included in the home. 


To make it easier to verify the project’s goals, it is recommended to note on the checklist the blueprint page 


number(s) that corresponds to that particular measure, and to make obvious notes on the relevant blueprint 


page(s). The page(s) should have notes or icons that show how compliance is being accomplished. 


CRITERIA FOR QUALIFICATION 


This measure is required; no points are available for required measures. This measure is a requirement 


associated with measure J9, “EPA Indoor airPlus Certification” on page 143. 


The GreenPoint Rated checklist must be incorporated on the introductory pages of the blueprints or plans, 


with all applicable measures checked off. If the plans have been printed, the GreenPoint Rated checklist 


may be incorporated into the design documents by distributing an ASI or Addendum to the project team 


and subcontractors. During the project’s design and construction process, include any relevant addendums 


to the checklist to project team and all sub-contractors. 


All projects must be permitted. 


VERIFICATION 


Field Verification: Not required. 


Documentation: Building plans with the GreenPoint Rated Checklist included or distributed as described 


above. 


CODE ISSUES 


Some jurisdictions may require the submission of a checklist for permitting. Check with the local 


jurisdiction for submittal requirements. 


The California Green Building Code (CALGreen) Chapter 7, Section 703.1, “Documentation,” states: 


“Documentation used to show compliance with this code shall include but is not limited to, construction 


documents, plans, specifications, builder or installer certification, inspection reports, or other methods 


acceptable to the enforcing agency which demonstrate substantial conformance. When specific 


documentation or special inspection is necessary to verify compliance, that method of compliance will be 


specified in the appropriate section or identified in the application checklist. 







O Other 


 GPR New Home Rating Manual 
208 Version 7.0, January 2017
 © Build It Green 


 


“[DSA-SS] Verification of compliance with this code shall include construction documents, plans, 


specifications builder or installer certification, inspection reports, or other methods acceptable to the 


enforcing agency which show substantial conformance. Where specific documentation is necessary to 


verify compliance, that method of compliance will be specified in the appropriate section.” 


RESOURCES 


None 


O2. PRE-CONSTRUCTION KICKOFF MEETING WITH RATER AND 


SUBCONTRACTORS 


INTENT 


To increase effective communication and the level of awareness of the green features. 


DESCRIPTION 


A preconstruction kickoff meeting entails an in-person meeting between owners, GreenPoint Rater(s), the 


general contractor, subcontractors, architects, landscape architects, and others involved in the project 


during the construction phase. 


When all parties are made aware of their individual and cooperative roles in the GreenPoint Rated process 


at the beginning of the construction process, they will be more prepared to meet the project’s objectives. 


Important records, such as documentation of construction waste generated, are more likely to be produced 


and retained if the general contractor and subcontractors are aware of the value of this information to green 


building certification. 


CRITERIA FOR QUALIFICATION 


Two points total (½ Energy point, one Resources point, and ½ Water point) are available. Hold a 


preconstruction kickoff meeting before construction begins. This meeting should be of reasonable length 


and depth to ensure that parties are well educated on the GreenPoint Rated process, the targeted measures, 


and the expected roles of each team member. 


To help ensure that the project’s green building and certification goals will be met, make sure each team 


member’s scope of work and contract specifically reflect their roles and responsibilities. In the 


documentation of this meeting, outline the GreenPoint Rated process for the specific project; keep the 


documentation for reference throughout the project development. 


VERIFICATION 


Field Verification: Not required. 


Documentation: A list of the meeting participants and detailed meeting notes. 


CODE ISSUES 


None 
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RESOURCES 


None 


O3. ORIENTATION AND TRAINING TO OCCUPANTS—CONDUCT EDUCATIONAL 


WALKTHROUGHS 


INTENT 


To educate consumers on the benefits of the home’s green features. To provide the information needed to 


maintain the highest performance of the home’s green features and other important homeownership 


practices. 


DESCRIPTION 


A comprehensive tenant/homeowner’s manual and in-depth trainings on the operations and maintenance of 


the key green features and equipment will teach tenants/owners how to efficiently and effectively operate 


their home. 


CRITERIA FOR QUALIFICATION 


Two points total (½ Energy point, ½ IAQ/Health point, ½ Resources point, and ½ Water point) are 


available. This measure is a requirement associated with measure J9, “EPA Indoor airPlus Certification” on 


page 143. 


Ensure that the owner, manager, builder or developer provides two hours of green operations training, 


including a minimum one-hour walkthrough of the home. The training must do the following: 


 Identify equipment installed in the home. 


 Review proper operation and maintenance of equipment. 


 Review maintenance of all green measures and other related measures in the home. 


Some examples of eligible trainings are the following: 


 An additional walkthrough held in another home that has similar green measures 


 A group homeowner training to discuss required maintenance items in the tenant/homeowner’s 


manual, including the efficient use of resources, appropriate use of systems, proper maintenance of 


systems, green cleaning, pest control, recycling, and landscaping 


 A tenant/homeowner’s DVD (which is viewed by the homeowner and then reviewed with the 


builder) or online training with operations and maintenance information related to the green 


measures in the home 


VERIFICATION 


Field Verification: The Rater visually confirms the existence of the qualified tenant/homeowner’s manual 


and its contents that comply with the criteria for the operation and maintenance manual per CalGREEN 


4.410.1. The Rater collects either representative photos of the manual (including the table of contents), a 


hard copy of the manual, or a digital copy of the manual. If the Rater is involved in the development of the 


manual, it must be reviewed by Build It Green before credit is given. 
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Documentation: A signed Accountability Form from the builder, attesting that the trainings have been (or 


will be) delivered to the owners or tenants and a training list or schedule. 


CODE ISSUES 


CALGreen Chapter 4, Section 4.410.1, “Operation and maintenance manual,” defines the manual required 


by CALGreen. 


RESOURCES 


“CALGreen.” 2016. California Department of Housing and Community Development. Accessed December 


14, 2016. http://www.hcd.ca.gov/CALGreen.html. 


The California Department of Housing and Community Development website offers free 


downloads of the CALGreen code, supporting guidebook, and compliance forms for low-rise 


residential projects. 


“Consumer Tips to Save Energy and Money.” 2016. California Energy Commission Consumer Energy 


Center. Accessed December 14, 2016. http://www.consumerenergycenter.org/tips/index.html.  


Fannie Mae Foundation. Home Performance Power: Fannie Mae’s Guide to Buying and Maintaining a 


Green Home. Fannie Mae, 2000. 


“Home Construction.” 2016. California Energy Commission Consumer Energy Center. Accessed 


December 14, 2016. http://www.consumerenergycenter.org/residential/construction/index.html. 


Homeowner’s Manual. Canadian Mortgage & Housing Corporation, 2003. 


MacLellan, David E. and Wolfson, George E., AIA. The National Home Maintenance Manual. MacLellan 


Wolfson Associates, 2004. 


Your New Home and How to Take Care of It. NAHB National Association of Home Builders, 2006. 


https://www.nahb.org/en/Products/00284__Your%20New%20Green%20Home%20And%20How%20To%


20Take%20Care%20Of%20It.aspx 


O4. BUILDER’S OR DEVELOPER’S MANAGEMENT STAFF ARE CERTIFIED GREEN 


BUILDING PROFESSIONALS 


INTENT 


To improve communication and effectiveness of green building decisions incorporated into a builder’s 


green initiatives. 


DESCRIPTION 


Management team members who understand the goals and practices of green building can more effectively 


guide and support the short-term and long-term integration of these ideals into the company’s business 


practices and the homes they build. 



http://www.hcd.ca.gov/CALGreen.html

http://www.consumerenergycenter.org/tips/index.html

http://www.consumerenergycenter.org/residential/construction/index.html

https://www.nahb.org/en/Products/00284__Your%20New%20Green%20Home%20And%20How%20To%20Take%20Care%20Of%20It.aspx

https://www.nahb.org/en/Products/00284__Your%20New%20Green%20Home%20And%20How%20To%20Take%20Care%20Of%20It.aspx
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CRITERIA FOR QUALIFICATION 


Two points total (½ Energy point, ½ IAQ/Health point, ½ Resources point, and ½ Water point) are 


available. Ensure that at least one member from the upper management levels from certain departments are 


current Certified Green Building Professionals (or have other equivalent certifications), as follows: 


 All of the following departments: 


– Site Supervision 


– Sales 


– Purchasing Construction Management 


 At least two of the following departments: 


– Marketing 


– Operations 


– Site Development/Land Use 


– Finance/Accounting 


VERIFICATION 


Field Verification: Not required. 


Documentation: 


 The names, positions, and functions/departments of the certified professionals on staff. 


 Documentation of current certification, which can be a copy of the certification or a listing in a 


directory. 


CODE ISSUES 


None 


RESOURCES 


“The Certified Green Professionals Directory.” Build It Green. Accessed December 14, 2016. 


https://www.builditgreen.org/directories/certified-professionals-directory 


O5. HOME SYSTEM MONITORS 


INTENT 


To promote greater homeowner awareness of energy and water use patterns in the home, especially 


concerning the largest end-using appliances. To influence homeowners to reduce energy and water 


consumption. 


DESCRIPTION 


Homeowners are better able to regulate their resource consumption when they are given more information 


about their usage patterns. Home energy and water monitors (also called energy or water dashboards) are 


devices that provide real-time feedback on home electricity, gas, and/or water usage, and aid homeowners 



https://www.builditgreen.org/directories/certified-professionals-directory
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in diagnosing home performance issues, by observing patterns in usage over time and isolating large 


consuming appliances and systems. 


Home energy monitors are generally plug-in devices that give a digital readout of a home’s energy usage in 


real time, in terms of kilowatt hours (kWh) and/or cost. More sophisticated monitors may include a 


computer readout component that may allow users to see their usage graphically over time. Some monitors 


allow users to view energy use for the whole house and for individual appliances. Most home energy 


monitors should be installed by a certified electrician, because they include current transducers attached to 


the home’s main electrical panel. 


Water monitors measure flow, quantity, and temperature of water used in the home and may be installed 


separately or in combination with a home energy monitoring system. Water sensors are installed by 


qualified contractors, and are generally hardwired (although wireless systems are also available). 


CRITERIA FOR QUALIFICATION 


For single family projects, up to two points total (one Energy point and one Water point) are 


available. For multifamily projects, up to three points total (two Energy points and one Water point) 


are available. 


Install at least one semi-permanent whole-house energy/water/gas monitor inside the home. Most of these 


systems incorporate current transducers connected to the home’s main electrical panel. Acceptable types of 


monitors include the following: 


 Price signal devices 


 Price and energy and/or water use screen-based countertop or wall-mount devices 


 Whole-home automation systems with energy and/or water information 


Single end-use measurement tools that are not permanently installed (such as the Kill-A-Watt or Watts 


Up?) are not eligible for credit under this measure. 


Note: The following criteria apply to multifamily projects only: 


 For units that are individually metered, the home monitor system must be in each unit. 


 For buildings that are mastered metered, the monitoring system must be used by the building 


supervisor, and a tenant engagement plan must be in place. 


 Multifamily projects receive an additional point for monitoring, because the monitoring must be 


within each unit and the common areas. 


O5.1. Home Energy System Monitors   


For single family projects one Energy point is available. 


For multifamily projects two Energy points are available. 


 


O5.2. Home Water System Monitors  


For single family or multifamily projects, one Water point is available.  


VERIFICATION 


Measure O5.1 and O5.2 
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Field Verification: The Rater takes representative photos. During field verification, the Rater verifies with 


the owner, manager or installer that the monitor(s) is operational and has been programmed correctly, based 


on local energy and water rates and home-specific information. 


Documentation:  An Accountability Form and supporting documentation to confirm the measure, such as 


system specifications. 


CODE ISSUES 


None 


RESOURCES 


None 


O6. GREEN BUILDING EDUCATION 


INTENT 


To inform building occupants and visitors to the site of the development’s green features to inspire similar 


applications in their homes. 


DESCRIPTION 


Signs and other displays are effective ways to demonstrate important green features and provide feedback 


on dynamic conditions such as energy and water usage. Educational displays on the development’s green 


attributes can help foster a sense of pride within the community and inspire owners and visitors to 


implement more practices in their homes. 


CRITERIA FOR QUALIFICATION 


Up to three points are available, as follows: 


O6.1. Marketing Green Building 


Two Community points are available. Promote and market green building features through at least three 


media (such as newspapers, billboards, brochures, websites, on-site signage, home tours, etc.). The 


promotion must effectively educate the public on a wide scale by having substantial exposure (such as 


newspaper/magazine/newsletter coverage, multiple web pages, large signage, multiple widely advertised 


tours, etc.) with significant readership, attendance, visitation, drive-by recognition, web page hits, etc. on 


the general and detailed issues of green building. 


O6.2. Green Building Signage 


One point total (½ Energy point and ½ Water point) is available. Include permanent and informative 


signage in the building that highlights the project’s green features. A prominent display must be located in 


the lobby (or other public high-use area) and must include the GreenPoint Rated Certificate of Evaluation. 


The GreenPoint Checklist for the specific project must be overtly available for reference. 
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VERIFICATION 


Measure O6.1: 


Field Verification: Not required. 


Documentation: The Rater will collect media documentation of the promotion. 


Measure O6.2: 


Field Verification: The Rater takes representative photos of signage. 


Documentation: Not required. 


CODE ISSUES 


None. 


RESOURCES 


“Adam Joseph Lewis Center - Building Dashboard®.” 2015. Lucid Design Group, Inc. Accessed 


December 14, 2016. http://buildingdashboard.net/oberlin/#/oberlin/ 


As an example of an effective and high-quality promotion, Oberlin College’s Adam and Joseph 


Lewis Center for Environmental Studies’ website has information about the building’s data 


monitoring. Display systems provide real-time information about design processes, construction 


details, energy generation, and many other building systems and data collection results. 


O7. GREEN APPRAISAL ADDENDUM 


INTENT 


To inform buyers/owners on the green features in home and increase market demand of homes with green 


features. 


DESCRIPTION 


The Appraisal Institute, a longtime leader in the industry, released a Green Appraisal Addendum (Form 


820.04) that is the first of its kind to address energy efficiency and green home construction. This form 


allows appraisers to describe a green home’s features, from solar panels to appliances to insulation. This 


tool will allow appraisers to identify comparable homes when completing valuation. The information is 


provided so consumers can understand the features in their homes. 


CRITERIA FOR QUALIFICATION 


This measure is required; no points are available for required measures.  


This measure requires two submissions, a draft Green Appraisal Addendum submitted during initial 


application and a final Green Appraisal Addendum submitted during final application. Equivalent form or 


documentation may be acceptable for submission if it contains the same and/or more information.  



http://buildingdashboard.net/oberlin/#/oberlin/
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The Rater is responsible for creating one Green Appraisal Addendum for the entire project. For projects 


with multiple home plans, the Addendum should be based on a representative home. Since the Green 


Appraisal Addendum is a new requirement, submission criteria may be adjusted over time. 


It is the responsibility of the Rater to deliver the Green Appraisal Addendum to their Client, for distribution 


to the Owner and/or Appraiser at the Client’s discretion. 


VERIFICATION 


Field Verification: Not required. 


Documentation: The Rater includes a completed copy of the Appraisal Institute’s Residential Green and 


Energy Efficient Addendum (Form 820.04) with the final certification submittal to Build It Green. 


CODE ISSUES 


None 


RESOURCES 


“AI Reports® Releases New Form 820.04: Residential Green and Energy Efficient Addendum.” 2016. 


Appraisal Institute. Accessed December 14, 2016. 


http://www.appraisalinstitute.org/education/green_energy_addendum.aspx. 


“Analyze the Value of Going Green.” 2016. Appraisal Institute. Accessed December 14, 2016. 


http://www.appraisalinstitute.org/education/green/default.aspx.  


“Residential Green and Energy Efficient Addendum.” January 2013. Appraisal Institute. Accessed August 


25, 2013. http://www.appraisalinstitute.org/education/downloads/ai-reports/AI-82004-res-green-energy-eff-


addendum.pdf 


O8. DETAILED DURABILITY PLAN AND THIRD-PARTY VERIFICATION OF PLAN 


IMPLEMENTATION 


INTENT 


To promote durability and high performance of the building enclosure and its components and systems 


through appropriate design, materials selection, construction practices, and third-party verification that the 


durability plan was successfully implemented. 


DESCRIPTION 


A durability plan details the specifications, products, and procedures for addressing risks to the durability 


of a home. Third-party verification of the durability plan shows that the plan has been implemented in the 


final product. 


The nine key durability risk areas that should be assessed in every home are: 


 Exterior water/moisture 


 Interior water/moisture (including wet rooms) 



http://www.appraisalinstitute.org/education/green_energy_addendum.aspx

http://www.appraisalinstitute.org/education/green/default.aspx

http://www.appraisalinstitute.org/education/downloads/ai-reports/AI-82004-res-green-energy-eff-addendum.pdf

http://www.appraisalinstitute.org/education/downloads/ai-reports/AI-82004-res-green-energy-eff-addendum.pdf
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 Interstitial condensation 


 Air infiltration 


 Pests 


 Heat loss 


 Ultraviolet radiation 


 Natural disasters (such as hurricane, tornado, earthquake, flood, wildfire, etc.) 


 Other, as appropriate based on site-specific conditions 


Depending on the location and construction type of the home, some of these factors may be more important 


than others. The builder should assess the relative importance of each factor (high, medium, or low risk). 


For any factor assessed as medium or high, the builder should identify specific strategies and measures 


(such as technologies or practices) that will be designed into the home to address the risk. These strategies 


must be implemented and verified by a qualified third party. 


Effective durability strategies should take all applicable building systems, assemblies, components, and 


areas into consideration, including the following: 


 Foundations (i.e., slab, basement, and crawl space) 


 Framing (i.e., structural members, flooring, walls, and roof) 


 Exterior wall systems (i.e., insulation, air sealing, sheathing, drainage planes, exterior materials, 


and finishes) 


 Openings (i.e., windows, doors, skylights, access, hatches, flues, and vents) 


 HVAC systems (i.e., air conditioning, outdoor ventilation, local exhaust, heat/energy recovery, 


and dehumidification) 


 Plumbing systems (i.e. water heater, supply and drain pipes, fixtures, appliances, irrigation system, 


and fire sprinklers) 


 Moisture-generating rooms (i.e. baths, kitchens, and laundry rooms) 


 Owner operations 


 


CRITERIA FOR QUALIFICATION 


One Resources point is available. Achieve the following: 


 Complete an organized, professional durability evaluation using (at a minimum) the nine risk area 


categories listed in the Description section of this measure to identify all moderate and high risk 


durability issues for the building enclosure based on site specific data. 


 Develop strategies, designs, and construction procedures/details, to respond to all identified issues. 


 Incorporate the strategies and indicate them overtly in the project documentation. 


The builder or architect must also complete a durability checklist based on the strategies identified in the 


durability planning process. The builder will use this document to verify measures throughout the process.  


This measure is roughly equivalent to the LEED for Homes V4 Durability Management and Durability 


Management Verification MR Credits and the LEED for Homes V3 Durability measure under Innovation 


and Design Process (ID 2: Quality Management for Durability). The LEED for Homes documentation 


meets this requirement. The Rater on the LEED for Homes project will complete the verification of this 


measure and appropriate paperwork. Note also that meeting this measure requires meeting the Water 


Management System Builder Requirements ENERGY STAR Certified Homes, Version 3 / 3.1 (Rev. 08) as 


well as GreenPoint Rated measure D11 “Moisture Resistant Materials in Wet Areas” 
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VERIFICATION 


Field Verification: The Rater conducts field compliance verification and acquires supporting 


documentation from the builder or other appropriate parties. 


Documentation: 


 The original durability plan or the equivalent LEED-H documents signed by the LEED for Home 


Rater. 


 An Accountability Form signed by the builder attesting that the plan is being used by the builder’s 


team and subcontractors, and is being implemented in the field. 


CODE ISSUES 


None 


RESOURCES 


“buildingscience.com.” 6. Building Science Corporation. Accessed December 14, 2016. 


http://www.buildingscience.com/. 


The buildingscience.com website provides resources and objective information about commercial 


and residential construction. 


“EEBA: The Energy & Environmental Building Alliance.” 2014-2016. EEBA (The Energy and 


Environmental Building Alliance”. Accessed December 14, 2016. http://www.eeba.org/.  


“U.S. Green Building Council.” 2016. USGBC (U.S. Green Building Council). Accessed December 14, 


2016. http://www.usgbc.org/.  


O9. RESIDENTS ARE OFFERED FREE OR DISCOUNTED TRANSIT PASSES 


INTENT 


To reduce greenhouse gas emissions and support local public transportation options. 


DESCRIPTION 


One of the most effective ways to reduce greenhouse gas emissions is to provide people with convenient, 


affordable alternatives to commuting in private cars. Building owners can play a key role in encouraging 


occupants to drive less by providing information on public transportation options and discounting the cost. 


This is often achieved through bulk discount purchasing of public transportation passes.  


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only.  


Two Community points are available. Provide heavily discounted (50% or greater) or free transit passes to 


all residents for a minimum of one year’s time for transit options that are most valuable to residents. 



http://www.buildingscience.com/

http://www.eeba.org/

http://www.usgbc.org/
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VERIFICATION 


Field Verification: Not required. 


Documentation: An Accountability Form and other supporting documentation (such as a copy of the policy 


describing the transit pass/discount program) signed by the owner/manager stating this measure has been 


met. 


CODE ISSUES 


None 


RESOURCES 


“Where Public Transportation Goes Community Grows.” 2016. NAPTA (National Alliance of Public 


Transportation Advocates). Accessed December 14, 2016. 


http://www.publictransportation.org/Pages/default.aspx. 


The National Alliance of Public Transportation Alliance (NAPTA) provides information about the 


benefits and importance of public transportation. 


Ewing, Reid, et al. Growing Cooler: The Evidence on Urban Development and Climate Change. ULI 


(Urban Land Institute), April 2008. 


The Urban Land Institute’s report, Growing Cooler: Evidence on Urban Development and 


Climate Change, documents strategies for reducing vehicle miles traveled. 


O10. VANDALISM DETERRENCE PRACTICES AND VANDALISM MANAGEMENT 


PLAN  


INTENT 


To preserve resources by designing, installing, and implementing vandalism deterrent practices. 


DESCRIPTION  


Using durable and vandal-resistant materials and designs can inhibit graffiti and other willful or random 


damage to property. Having a deliberate vandalism plan and policy aids in implementing the deterrents and 


making repairs quickly. Such reductions can save on material use and engender an improved sense of 


community and safety. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only.  


One Community point is available. Use durable and vandal-resistant materials to inhibit graffiti and other 


willful or random property damage, and create a deliberate vandalism plan and policy in place. The 


vandalism plan should include, at a minimum: 


 Instructions on maintaining the property to deter vandalism. 



http://www.publictransportation.org/Pages/default.aspx
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 A plan for removing graffiti and blight quickly (i.e., within three days of occurrence). 


 General good housekeeping practices to deter vandalism, such as regular litter cleanup (i.e., at 


least once a week). 


In addition to the vandalism plan, at least three of the following scenarios must be in place: 


 Walls: 


– Use easily repaired and repainted siding materials at ground level to allow for easy cleanup 


and defense against graffiti. 


– Avoid large, clear wall areas along streets and public walkways that invite graffiti. Design 


staggered surfaces instead of smooth and flat ones. Alternatively, encourage children or local 


artists to paint murals in these areas to preempt any unwanted graffiti.  


– Use darker paint on ground-floor walls. Darker paint, especially at ground level, helps 


discourage vandalism, and it is easier to paint over graffiti on dark surfaces.  


– On surfaces likely to attract graffiti, apply an anti-graffiti coating, which is often a clear coat 


that protects the base paint and allows for easy and effective cleaning of unwanted graffiti 


applications. 


 Windows: 


– Windows should be placed in visible locations (that is, where they can be seen by another 


well-trafficked window within the development). 


– Ground floor windows on the exterior facades of building(s) should be out of easy reach. 


 Door/ Entries: 


– Install high-quality metal or solid-core doors with durable hardware and locksets at all 


exterior entrances. 


VERIFICATION 


Field Verification: The Rater takes representative photos of installed vandalism deterrence practices. 


Documentation: A hard or digital copy of the Vandalism Management Plan. 


CODE ISSUES 


None 


RESOURCES 


None 


O11. SMOKEFREE HOUSING  


INTENT 


To improve indoor air quality and the health of residents by creating a nonsmoking environment.  
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DESCRIPTION 


In the past 50 years, close to 21 million premature deaths have been caused by smoking and exposure to 


secondhand (SHS) smoke. SHS drifts between units and inhalation of secondhand smoke by nonsmokers 


have been linked to specific diseases such as cancer, respiratory, and cardiovascular disease and other 


adverse effects. In addition, third hand smoke, where smoke adheres to interior walls, can form into 


carcinogenic compounds, off-gas and get reabsorbed to other surfaces, just to be off-gassed again over 


longer periods of time. There is sufficient evidence to conclude that smoke-free policies are effective in 


reducing exposure to SHS, leads to less smoking among individuals, and reduces the cost of maintenance in 


multifamily housing. 


As of January, 2012, SB 332 went into effect, giving the legal right to landlords, property managers, 


property owners to establish smokefree policies on the property, including in residential units.  


Per the BPC 22950.5, Smoking” means inhaling, exhaling, burning, or carrying any lighted or heated cigar, 


cigarette, or pipe, or any other lighted or heated tobacco or plant product intended for inhalation, whether 


natural or synthetic, in any manner or in any form. “Smoking” includes the use of an electronic smoking 


device that creates an aerosol or vapor, in any manner or in any form, or the use of any oral smoking device 


for the purpose of circumventing the prohibition of smoking. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only.  


Two IAQ/Health points are available.  Create a policy prohibiting all smoking within units, on balconies 


and patios, common areas and within 25 feet of operable windows, doorways, and air intake vents of 


building. The policy must be stated in the lease or CC&R and signs stating “No Smoking” must be posted 


at entrances. 


VERIFICATION 


Field Verification: The Rater provides pictures of “No Smoking” signage. 


Documentation: Lease or CC&R stating the property is a tobacco free interior environment and outside 


unitary spaces. 


CODE ISSUES 


None.  


RESOURCES 


“2014 Surgeon General’s Report: The Health Consequences of Smoking—50 Years of Progress.” Atlanta: 


U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National 


Center for Chronic Disease Prevention and Health Promotion, Office on Smoking and Health. Accessed 


December 14, 2016. https://www.cdc.gov/tobacco/data_statistics/sgr/50th-anniversary/index.htm 


Pediatrics. Dec 2010. Wilson KM, Klein JD, Blumkin AK, Gottlieb M, Winickoff JP. Accessed December 


14, 2016. “Tobacco Smoke Exposure in Children Who Live in Multiunit Housing.”  


American Journal of Preventive Medicine. June 2013. King BA, Peck RA, Babb, SD. Accessed December 


14, 2016. “Cost Savings Associated with Prohibiting Smoking in U.S. Subsidized Housing.”   



https://www.cdc.gov/tobacco/data_statistics/sgr/50th-anniversary/index.htm

http://pediatrics.aappublications.org/content/early/2010/12/13/peds.2010-2046?sso=1&sso_redirect_count=2&nfstatus=401&nftoken=00000000-0000-0000-0000-000000000000&nfstatusdescription=ERROR%3A%20No%20local%20token&nfstatus=401&nftoken=00000000-0000-0000-0000-000000000000&nfstatusdescription=ERROR%3a+No+local+token

http://www.sciencedirect.com/science/article/pii/S0749379713001372
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Environmental Health Perspectives. 2011. Burton A. Accessed December 14, 2016. “Does the Smoke Ever 


Really Clear? Thirdhand Smoke Exposure Raises New Concerns.” 


“Understanding California’s New Smokefree Housing Law." 2011. The Center for Tobacco Policy and 


Organizing, American Lung Association. Accessed December 16, 2016. "Understanding California's New 


Smokefree Housing Law." 


“California Business and Professions Code 22950.5.” 2016. California Legislative Information. Accessed 


December 16, 2016. BPC 22950.5 


O12.  INTEGRATED PEST MANAGEMENT PLAN 


INTENT 


To preserve resources and protect human health by designing, installing, and implementing integrated pest 


management practices. 


DESCRIPTION 


A well-defined Integrated Pest Management (IPM) is a program that should be based on prevention, 


monitoring, and control which offers the opportunity to eliminate or drastically reduce the use of pesticides, 


and to minimize the toxicity of and exposure to any products which are used. IPM does this by utilizing a 


variety of methods and techniques, including cultural, biological and structural strategies to control a 


multitude of pest problems. 


CRITERIA FOR QUALIFICATION 


One IAQ/Health point is available.  


Develop a detailed IPM Plan that is well understood by building managers and enter into a 5 year contract 


to fulfill those services as defined in the plan.  


VERIFICATION 


Field Verification: The Rater takes representative photos of installed pest deterrence practices. 


Documentation: A hard or digital copy of the Integrated Pest Management Plan and 5 year service contract. 


CODE ISSUES 


None.   


RESOURCES 


None. 


 


 



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3040625/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3040625/

http://center4tobaccopolicy.org/wp-content/uploads/2016/11/Understanding-Californias-New-Smokefree-Housing-Law.pdf

http://center4tobaccopolicy.org/wp-content/uploads/2016/11/Understanding-Californias-New-Smokefree-Housing-Law.pdf

http://leginfo.legislature.ca.gov/faces/codes_displaySection.xhtml?lawCode=BPC&sectionNum=22950.5
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P. DESIGN CONSIDERATIONS 


P1. ACOUSTICS: NOISE AND VIBRATION CONTROL 


INTENT 


To improve the comfort of the tenants by reducing environmental noise within and into multifamily 


dwelling units to levels that are stricter than what is required for code compliance. 


DESCRIPTION 


There are several strategies to reduce the impact of noise on multifamily buildings and improve the comfort 


of tenants. Although the CBC addresses some issues related to acoustical requirements, these thresholds 


can be exceeded to provide a more comfortable environment. 


To effectively evaluate a site and recommend general practices appropriate for the project, hire an 


acoustical consultant. The typical areas of acoustical concern and action are as follows: 


 Exterior noise (e.g., cars, trains): General practices to address exterior noises include installing 


sound-rated exterior windows, walls, and doors with appropriate STC ratings and Outdoor-Indoor 


Transmission Class (OITC) to adequately mitigate exterior noise based on the building envelope 


design. OITC ratings address a wider audible range encompassing noise at lower frequencies often 


associated with transportation noise. This measure is particularly applicable for projects near 


freeways, noisy streets, intersections, train lines, airports, and other site-related noise sources. 


 Loud single-event exterior noise (e.g., motorcycles, diesel trucks, sirens, etc.): One typical 


mitigation strategy is to use laminated and/or double-paned sound-rated windows at exterior 


facades that are exposed to the single-event noise sources. An acoustical consultant can provide 


more specific recommendations. 


 Airborne and structure-borne noise reduction (e.g., walls, floor, ceilings): A construction’s ability 


to mitigate airborne noise is reflected by its laboratory IIC rating. A higher IIC rating means less 


structure-borne energy is transmitted through the construction. Noise between party walls, 


demising construction assemblies, and floor-ceiling assemblies are difficult to address through a 


retrofit. Demising assemblies and double stud party walls that exceed code minimum reduce inter-


unit noise transfer and increase occupant comfort. Strategies to reduce noise transfer between 


floor-ceiling assemblies include using cushioned floor underlayments (such as neoprene, rubber, 


foam, etc.) at hard-surface flooring, incorporating resilient ceiling attachments, or increasing the 


mass of the floor assembly. Detail the assemblies to ensure proper installation. All penetrations 


should be fully caulked, and doors should receive head, jamb, and bottom seals to minimize sound 


leaks. Where cabinets and sliding closet doors are on shared walls, provide resilient material (e.g., 


felt pads, hydraulic closures, etc.) to reduce the closure impact. Thoughtful room layout design can 


also reduce unwanted noise and partition costs. 


 Mechanical ventilation noise and vibration control: The 2011 ASHRAE Handbook provides 


guidelines to reduce noise and vibration from various types of mechanical ventilation equipment, 


including rooftop equipment, garage exhaust fans, and commercial area HVAC (applicable for 


mixed-use spaces). For ventilation systems within residences, it is recommended to reduce supply 


and return air fan noise and noise generated by grilles and registers. 


 Plumbing noise and vibration reduction: The 2011 ASHRAE guidelines also provide 


recommendations for reducing noise and vibration associated with plumbing in bedrooms, living 


rooms, and dining rooms. It is recommended that all plumbing-related piping and piping supports 


do not touch framing and drywall to minimize structure-borne noise. During the design and 


specification phase, pay attention to the potential for excessive plumbing noise transfer, water 


noise transfer, etc. 







P Design Considerations 


 GPR New Home Rating Manual 
224 Version 7.0, January 2017
 © Build It Green 


 


 Minimize stair impact noise: Stair impact noise is mostly a concern for projects where the stairs of 


one dwelling unit are adjacent to other dwelling units, and where public stairwells share walls with 


dwelling units. Connect stair stringers adjacent to dwelling units only at the top and bottom 


landings. Walls between stairs and dwelling units should be independently framed. Avoid steel 


diamond-plate stair construction.  


 Minimize floor squeaks: Nails should not be used to secure flooring and sub-flooring material. 


Materials should be glued and screwed to prevent rubbing, which leads to floor squeaks. 


 Minimize trash chute noise: Generally, mitigating trash chute noise during the design phase is 


relatively inexpensive, and very hard to do post-construction. Trash chutes should not be located 


adjacent to noise-sensitive rooms (such as bedrooms and living rooms); where trash chutes are 


adjacent to noise-sensitive areas, an independent wall is recommended. Resiliently isolate the trash 


chutes at each floor, and avoid bends or turns in the trash chute. 


 Mixed use noise and vibration reduction: Good practices to reduce noise transfer from commercial 


to residential spaces include ensuring bedrooms are not adjacent to commercial areas, adequately 


separating residential spaces from commercial spaces, and incorporating language into the tenant 


improvement guidelines that requires commercial tenants to include acoustical design strategies 


into their build-outs. 


Additional strategies to reduce noise and vibration can be used to address miscellaneous machinery noise 


due to the proximity of a commercial delivery entrance, garage door motor, generator, pump, trash 


compactor, ventilation fan, or elevator. An acoustical consultant can provide an evaluation of these 


conditions. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


Up to two points total (one Community point and one IAQ/Health point) are available. Points will be 


allocated based on service credits, which are awarded based on the noise reduction practices enacted, as 


follows: 


 Five service credits—½ Community point and ½ IAQ/Health point 


 Ten service credits—One Community point and one IAQ/Health point 


Practices that qualify for this measure are as follows: 


Tier 1 (one service credit each): 


 Exterior Noise Reduction: Based on the project’s environmental noise report, provide sound-rated 


exterior windows, exterior doors, walls, and/or roofs in order to achieve a Day-Night Sound Level 


(DNL) of 40 dB or less. This is 5 dB better than is called for by code. 


 Loud Single-Event Noise Reduction in Noise-Sensitive Locations: Noise attributable to regularly 


occurring single-event exterior sources (considered to be L10 for the purposes of this document) 


shall not exceed 50 dBA in bedrooms and 55 dBA in living rooms. The project must be designed 


to meet the L10 standard. Mitigation measures can be verified in an environmental noise report. 


 Airborne and Structure-Borne Noise Reduction: Design party walls and floor-ceilings between 


bedrooms and living rooms to have Sound Transmission Class (STC) and Impact Insulation Class 


(IIC) ratings that are five points better than the minimum California code requirements. 


 Mechanical Ventilation Noise and Vibration Control: Develop guidelines for the project and 


completed construction (per the 2011 ASHRAE Handbook, Chapter 48, “Sound and Vibration 


Controls”) to minimize noise and vibration from mechanical ventilation equipment. This includes, 


but is not limited to, the following: 


– Rooftop equipment 
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– Garage fans 


– Ventilation systems and heat pumps within units 


– Discharge and intake noise 


– Noise generated by grilles and registers 


 Plumbing Noise and Vibration Reduction: Develop guidelines for the project and completed 


construction to reduce plumbing noise to a maximum of 35 dBA in bedrooms, living rooms, and 


dining rooms (per the 2011 ASHRAE Handbook, Chapter 48, “Noises from Plumbing Systems”). 


Pipes shall not be run in a bay. Pipes shall be secured without making direct contact with any 


structural elements (such as studs, floor slabs, drywall, etc.). All water piping should be isolated 


with resilient mounts and felt or neoprene pads to avoid direct contact with structural elements. 


Pipes should be braced without bridging any air gaps in demising walls separating residential units 


from other units or public areas. 


Tier 2 (½ service credit each): 


 Stair Impact Noise Reduction: Design stairs to be separated from sleeping areas. Design stair 


stringers adjacent to the dwelling unit to only be connected at landings (top and bottom). Public 


stairwells or stairs within units should have independent wall framing from other units. Do not use 


diamond metal plate stair construction. 


 Floor Squeak Minimization: Reduce floor squeaks by gluing and screwing the subfloor to the floor 


framing. Do not use nails in the floor assemblies. 


 Trash Chute Noise Minimization: Trash chutes should be resiliently isolated. Use a sound retarder 


(e.g., hydraulic mechanism, slow close hinge, etc.) with a hopper door. Coat the chute with a 


sound-deadening product. Use independently framed walls for trash chutes that are adjacent to 


living units. This service credit only applies to projects that have trash chutes. 


 Mixed Use Noise and Vibration Reduction: An acoustical consultant must outline specific 


practices to account for high noise levels generated by commercial space activity. Commercial 


tenants in mixed use spaces must document their intent to comply with project standards, or 


standards must be included in the tenant agreement. Sleeping areas should not be adjacent to 


potentially noisy commercial spaces (e.g., kitchens, restaurants, industrial spaces, retail with 


music, delivery areas, etc.). All commercial mechanical and plumbing systems adjacent to 


residential spaces must be compliant with 2011 ASHRAE Handbook guidelines to isolate 


vibration and noise. Commercial tenants must follow the practices described in the 2011 


ASHRAE Handbook, Chapter 48. All ceiling penetration should have gypsum-backed box that is 


fully caulked with non-hardening resilient acoustical caulking. All recessed loudspeakers must be 


resiliently decoupled from structural elements and building layers. 


VERIFICATION 


Field Verification:  The Rater takes representative photos of installed acoustic control practices. 


Documentation: The Rater will collect an Accountability Form from the acoustical consultant, architect, 


developer or other relevant party, stating compliance with the specific requirements of each practice 


achieved as part of this measure, as follows: 


 Exterior Noise Reduction: The Rater will collect an acoustical report or environmental noise 


report for the project, verifying that the recommendations provided will meet 40 dB DNL inside 


dwelling units. The acoustical consultant will complete the visual field compliance verification 


and submit the results to the Rater. 


 Loud Single-Event Noise Reduction in Noise-Sensitive Locations: The acoustical consultant will 


provide documentation listing the regularly occurring single-event exterior noise sources and LA10 


noise levels, and the mitigation methods used to achieve appropriate noise level. The consultant 


will complete visual field compliance verification and submit the results to the Rater. 
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 Airborne and Structure-Borne Noise Reduction: The acoustical consultant will provide 


documentation verifying that the plans and details indicate demising interior assemblies (walls and 


floor-ceilings) that will be at least five STC and IIC points better than code, complete visual field 


compliance verification, and submit the results to the Rater. Acoustical verification does not 


include field test measurements, but must include site verification of installed practices by the 


acoustical professional. 


 Mechanical Ventilation Noise and Vibration Control: The acoustical consultant will provide 


documentation confirming that the mechanical design complies with ASHRAE guidelines and that 


all measures are documented in the Mechanical, Electrical and Plumbing (MEP) plans and specs. 


The acoustical consultant will complete visual field compliance and verification, and will submit 


the results to the Rater. Acoustical verification does not include field test measurements, but must 


include site verification of installed practices by the acoustical professional. 


 Plumbing Noise and Vibration Reduction: The acoustical consultant will provide documentation 


verifying that plans and specifications incorporate plumbing systems that are compliant with 


current ASHRAE guidelines. The acoustical consultant will complete field compliance 


verification and submit the results to the Rater. Acoustical verification does not include field test 


measurements, but must include site verification of installed practices by the acoustical 


professional. 


 Stair Impact Noise Reduction: One of the following must be performed: 


– The acoustical consultant will provide documentation verifying that plans and specifications 


confirm that sleeping areas are located away from all stairs, and stairs are independently 


framed when adjacent to other units. The Rater will review plans to confirm these facts. 


– If the design does not incorporate the features listed previously, the acoustical consultant will 


provide documentation verifying that stair impact noise is being addressed adequately in the 


design and complete field compliance verification. 


 Floor Squeak Minimization: The acoustical consultant will provide documentation verifying that 


the plans and specifications incorporate floor squeak minimization techniques. The Rater will 


complete field compliance verification. 


 Trash Chute Noise Minimization: One of the following must be performed: 


– The acoustical consultant will provide documentation verifying that plans and specifications 


incorporate trash chute noise minimization. The Rater will complete plan review and field 


compliance verification to confirm that trash chute rooms are not adjacent to dwelling units or 


noise-sensitive areas, and details and/or specifications include vibration isolation at each 


floor. 


– The acoustical consultant will provide documentation verifying that the design incorporates 


trash chute noise mitigation. 


 Mixed Use Noise and Vibration Reduction: The acoustical consultant will provide documentation 


verifying that residential and mixed-use areas are separated, the design mitigates high noise levels 


generated by commercial space activities, and all commercial, mechanical, and plumbing systems 


comply with ASHRAE guidelines. Acoustical verification does not include field test 


measurements, but must include site verification of installed practices by the acoustical 


professional. 


CODE ISSUES 


The California Building Code (CBC), Chapter 12, Section 1207, “Sound Transmission,” indicates baseline 


standards for acoustics in the state. The code addresses acoustic issues in the following sections: 


Section 1207.11, “Exterior sound transmission control,” part 2, “Allowable interior noise levels,” states, 


“Interior noise levels attributable to exterior sources shall not exceed 45 dB in any habitable room. The 


noise metric shall be either the day-night average sound level or the community noise equivalent level, 







P Design Considerations 


GPR New Home Rating Manual 
Version 7.0 January 2017 227 
© Build It Green 


 


consistent with the noise element of the local general plan.” This standard does not address loud single-


event noises. 


Section 1207.7, “Airborne sound insulation,” states:” All such acoustically rated separating wall and floor-


ceiling assemblies shall provide airborne sound insulation equal to that required to meet a sound 


transmission rating of 50 based on laboratory tests as defined in ASTM E 90 and E 413. Field-tested 


assemblies shall meet a noise isolation class (NIC) rating of 45 for occupied units and a normalized noise 


isolation class rating of 45 for unoccupied units as defined in ASTM E 336 and E 413.” Note that NIC 


ratings are usually five to ten points lower than laboratory STC ratings for the same construction. Use a 


professional acoustical consultant to test/measure NIC ratings for assemblies in the field. 


Section 1207.7 also states: “Penetrations or openings in construction assemblies for piping, electrical 


devices, recessed cabinets, bathtubs, soffits or heating, ventilating or exhaust ducts shall be sealed, lined, 


insulated or otherwise treated to maintain the required ratings.” 


Section 1207.8, “Impact sound insulation,” states: “All acoustically rated separating floor-ceiling 


assemblies shall provide impact sound insulation equal to that required to meet an IIC rating of 50 based on 


laboratory tests as defined in ASTM E 492 and E 989. Field-tested assemblies shall meet a field impact 


insulation class (FIIC) rating of 45 for both occupied and unoccupied units as defined in ASTM E 1007 and 


E 989, with the exception that the measured impact sound pressure levels shall not be normalized to a 


standard amount of absorption in the receiving room.” The public areas referred to include both common 


residential areas and commercial mixed-use spaces. 


RESOURCES 


“2005 Pleasanton Plan: 11. Noise Element.” 2013. City of Pleasanton, CA. Accessed December 14, 2016. 


http://www.cityofpleasantonca.gov/civicax/filebank/blobdload.aspx?BlobID=23914.  


“ASHRAE: Shaping Tomorrow’s Built Environment Today.” 2016. ASHRAE (American Society of 


Heating, Refrigerating, and Air-Conditioning Engineers). Accessed December 14, 2016. 


https://www.ashrae.org/.  


Chapter 47 of the ASHRAE guidelines, includes specific information on recommended noise and 


vibration isolation of different types of mechanical ventilation equipment and plumbing systems. 


These guidelines are accepted as an industry standard for good acoustical environment. 


Bies, David A. and Hansen, Colin H. Engineering Noise Control: Theory and Practice. Fourth Edition. 


CRC Press, 2009. 


Engineering Noise Control: Theory and Practice is the basis for a difference of 5 dB as a 


“significant or readily-noticeable” difference in noise level. 


P2. MIXED-USE DESIGN STRATEGIES 


INTENT 


To promote compatible, mixed-use developments to use land efficiently and encourage civic engagement. 


DESCRIPTION 


Mixed-use developments combine more than one use (i.e., residential, retail, office, etc.) in a single 


building or development area. The different types of uses in the development should be carefully planned 



http://www.cityofpleasantonca.gov/civicax/filebank/blobdload.aspx?BlobID=23914

https://www.ashrae.org/
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for compatibility (for example, resident convenience, appropriate business customer mix, and appropriate 


sensory segregation between residential and business uses). Principles of placemaking and modern urban 


design should also be considered, as well as the inclusion of a green education component in the retail 


spaces. 


CRITERIA FOR QUALIFICATION 


Note: These measures apply to multifamily projects only. 


Up to four points are available, as follows: 


P2.1. Tenant Improvement Requirements for Build-Outs  


Two points total (one IAQ/Health point and one Water point) are available. Provide tenants with design 


and construction information in a Green Tenant Guideline (GTG) that provides a description of the 


sustainable strategies, products, materials, and services incorporated in the project and delineates the 


project intent with respect to sustainability goals and objectives for commercial tenant spaces. The 


following information must be included in the GTG: 


 Construction Waste: During construction, the GTG must require that the tenant’s contractor divert 


at least 50% of construction and demolition waste, per measure A2, “Job Site Construction Waste 


Diversion” on page 13. 


 Landscaping: If the commercial use includes any planting, native, or naturalized low water plants, 


they must be specified in the GTG, per measure C3.1, “No Invasive Species Listed by Cal-IPC” 


on page 40 and measure C3.3, “Drought Tolerant, California Native, Mediterranean Species, or 


Other Appropriate Species” on page 40. 


 Acoustics: Acoustical measures shall be included in the GTG to ensure that tenant build-outs 


(such as speakers in the ceiling, HVAC equipment, or plumbing piping) will include strategies to 


reduce the amount of noise and vibration that may disturb adjacent residences. At a minimum, the 


acoustical measures should include the contents of measure P1, “Acoustics: Noise and Vibration 


Control” on page 223. 


 Utilities: Tenant responsibility for utilities shall be agreed upon in the lease and monitored during 


the tenancy to ensure that energy-saving measures are effective. Tenants will be responsible for 


their own utility bills. 


 Refrigerants: Refrigeration equipment shall use refrigerants with as little global-warming or 


ozone-depletion potential as possible. The GTG must require low global-warming or ozone-


depleting refrigerants. 


 Water fixtures: Install low water-use toilets, showers, lavatories, and service sinks, per measure 


G2, “Install Water-Efficient Fixtures” on page 94. 


 Lighting: Commercial lighting shall consist of fixtures with high efficiency lamps, and otherwise 


be designed for maximum efficiency. Fixtures must be specified in the GTG per measure M5, 


“Lighting Efficiency” on page 173. 


 Entryways: At all entry doors, the tenant shall provide permanent walk-off mats to trap potentially 


harmful dust and debris, per measure K1, “Entryways Designed to Reduce Tracked-In 


Contaminants” on page 149. The mats must be cleaned regularly. 


 Paints and Coatings: The use of low-volatile organic compound (VOC) adhesives, sealants, paints, 


coatings, carpet systems, and furniture shall be specified in the GTG. 


 Recycled Products: The GTG must require that finish materials contain at least 10% recycled 


content or other equivalent environmentally preferable attributes. 


 IAQ Flush-Out: Before occupancy, the GTG should require the tenant’s contractor to flush the 


space with air. Run the mechanical systems with 100% outside air for two weeks. Use temporary 


HVAC filtration media with a minimum of MERV 13 if the HVAC system is used to conduct the 


flush-out. After the flush-out, replace all HVAC filtration immediately prior to occupancy with 


appropriate filtration media. 
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The following are recommended, but not required, to be included in the GTG: 


 Smoking Policy: Smoking shall be prohibited. 


 Bike Use: Recommend bicycle storage, changing rooms, and shower facilities. 


 HVAC Systems: Encourage that the commercial tenant’s mechanical systems be as energy-


efficient as possible and undergo commissioning. 


 On-Site Renewables: Encourage tenant inclusion of renewable energy systems. 


 Renewable Energy Credits: Encourage tenants to purchase renewable energy credits to offset their 


fossil fuel use. 


 Daylight and Views: Design interior layout to ensure that daylight is provided to about 75% of 


spaces, and that 90% of seated spaces have access to some exterior view. The GTG should also 


give some consideration to accessibility. 


 Material Reuse: Recommend that as many interior non-structural components (e.g., casework and 


counters) as possible be reused in place as much as possible (60% is ideal). Other interior 


resources, such as wood flooring, may be reused as well (a good goal would be 60%). 


 Regional Products: Recommend that 10% of finish materials be locally or regionally 


manufactured. 


 Rapidly Renewable Products: Recommend rapidly renewable products and materials wherever 


possible. 


 FSC Wood: Recommend that wood used be FSC-certified. 


P2.2. Commercial Loading Area Separated for Residential Area  


One IAQ/Health point is available. Demonstrate that careful thought has been given to appropriate 


segregation of residential and commercial access to avoid impacting other uses. This should include the 


following: 


 Parking and loading for residential uses should be obviously separated from delivery parking and 


loading. Mechanical systems, entrances, hours of operation, and lighting must be designed to 


reduce impact on tenants in noise, vibration, odor, etc. 


 Separation of waste and recycling facilities and waste pickup on site between residential and 


commercial uses. If a single waste and recycling center is provided, it should be in the commercial 


area of the project in order to screen the noise and smell of waste collection activities from 


residents. 


P2.3. Separate Mechanical and Plumbing Systems  


One IAQ/Health point is available. Demonstrate that careful thought has been given to appropriate 


segregation of commercial and residential utilities. The appropriate level of utility segregation is left to the 


discretion of the mechanical designer, including the following: 


 Improved insulation between uses in demising walls. 


 Separate residential and commercial metering for all utilities. 


 Properly separate commercial and residential drain, waste, HVAC, and vent systems. For instance, 


residential drains should not be subject to flow through any possible obstructions from commercial 


uses, such as sand traps, grease traps, etc. Food service and toilet fan exhausts from commercial 


uses should be separated from residential exhausts and entail deliberate noise and odor reducing 


practices. 


VERIFICATION 


Measure P2.1 


Field Verification: Not required. 
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Documentation: A hard or digital copy of the GTG showing compliance with all criteria. 


Measure P2.2 


Field Verification: The Rater performs field verification and takes representative photos to verify that 


design detail criteria have been satisfied. 


Documentation: 


 Plans and specifications.  


 Accountability Forms from the MEP designer(s) confirming that the design detail criteria have 


been satisfied. 


Measure P2.3 


Field Verification: The Rater performs field verification and take representative photos to verify that design 


detail criteria have been satisfied. 


Documentation: 


 Plans and specifications.  


 Accountability Forms from the MEP designer(s) confirming that the design detail criteria have 


been satisfied. 


CODE ISSUES 


Refer to the latest edition of the CBC, with local revisions. Refer to ASHRAE 90.1 and Title 24 energy 


efficiency measures. 


Interior layouts should be subject to the Americans with Disabilities Act (ADA) with local additions. 


RESOURCES 


“Bay Area LISC.” 2016. Bay Area LISC (Local Initiative Support Corporation). Accessed December 14, 


2016. http://programs.lisc.org/bay_area/.  


“Creating a High Performance Workplace: Portland’s Green Tenant Improvement Guide.” 2010. City of 


Portland (OR) Bureau of Planning and Sustainability. Accessed December 14, 2016. 


http://www.portlandoregon.gov/bps/article/285215.  


Garnhausen, Steve. “Going Public.” October 2006. Urban Land Magazine. Accessed December 14, 2016. 


http://www.pps.org/pdf/Urban_Land_Going_Public_Oct_06.pdf.  


“Green Lease Policies and Procedures.” September 1, 2015. U.S. General Services Administration. 


Accessed December 14, 2016. http://www.gsa.gov/portal/content/103656. 


“Green Leases Toolkit 2.0.” 2016. California Sustainability Alliance. Accessed December 14, 2016. 


http://sustainca.org/green_leases_toolkit. 


“The Green (Green Resource Energy and Environment Network).” BOMA (Building Owners and 


Managers Association). Accessed December 14, 2016. http://www.boma.org/sustainability/info-


resources/Pages/the-green.aspx. 


 “Urban Land Institute.” 2016. Urban Land Institute. Accessed December 14, 2016. http://www.uli.org/. 



http://programs.lisc.org/bay_area/

http://www.portlandoregon.gov/bps/article/285215

http://www.pps.org/pdf/Urban_Land_Going_Public_Oct_06.pdf

http://www.gsa.gov/portal/content/103656

http://sustainca.org/green_leases_toolkit

http://www.boma.org/sustainability/info-resources/Pages/the-green.aspx

http://www.boma.org/sustainability/info-resources/Pages/the-green.aspx

http://www.uli.org/
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The Urban Land Institute has many books and online resources on mixed-use development. 


P3. COMMISSIONING 


INTENT 


To ensure the installed systems operate as efficiently as designed.  


DESCRIPTION 


The commissioning process establishes that the completed building represents the correct interpretation of 


the Owner’s Project Requirements (OPR). The commissioning process is a key element in a successful 


building project, and should be utilized as a tool for increased communication among design team 


members, contractors, and owners. 


The seamless and correct interaction of mechanical, electrical, and plumbing systems is vital to the long-


term efficiency of a building and to the comfort of the inhabitants. It has been shown that the simple startup 


procedures of the individual pieces of equipment are inadequate to achieve the seamless interoperability of 


the building systems as a whole. The process as identified through the development of a Commissioning 


Plan will confirm that the design, construction, and operation of the building actually meet the goals of the 


project. 


The first step in creating a commissioning plan is to enlist the aid of a Commissioning Coordinator 


(preferably during the design stage) to assist in the development of design goals and criteria that will 


inform the Basis of Design (BoD). Contractors and subcontractors should be required to provide equipment 


and systems that reflect the BoD. Submittals for all mechanical, electrical, and plumbing equipment are 


reviewed with this in mind. During and after installation, the equipment is started using specific procedures 


provided by the equipment manufacturer and contractor, using a start-up checklist as outlined in the 


Commissioning Plan. Functional tests are then performed on all of the mechanical, electric, and plumbing 


systems to identify any discrepancies in the equipment operation and its interaction with other equipment 


and systems. To ensure the continued performance of the systems, employees should be trained, and 


warranties should be in place that conform to the specifics of the Commissioning Plan and BoD. 


While most projects can be commissioned and can benefit from being commissioned, the cost effectiveness 


and the efficacy of these measures is improved when applied to buildings of greater square footage and 


complexity. Smaller buildings should carefully evaluate the cost/benefit ratio of this measure to determine 


its viability. Although commissioning is often thought of as an activity directed by new construction, most 


of the same techniques and measures can be applied to existing building renovations. The process of 


commissioning a preexisting building is known as retro commissioning (RCx). 


CRITERIA FOR QUALIFICATION 


Note: These measures apply to multifamily projects only. 


Up to eight points are available. Complete commissioning activities in the design, construction, and 


warranty phases of the project. The primary systems to be commissioned are: 


 HVAC 


 Plumbing systems (such as pumps, boilers, and water heaters) 


 Lighting, daylighting, and controls 


 Building system controls 


 Irrigation systems 
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 Renewable energy systems 


 Auxiliary/backup power systems 


The commissioning coordinator will work with the project team. He or she should meet the following 


criteria: 


 Must have at least a decade of experience with the mechanical, electrical, and plumbing field. 


 Must be a third-party professional who is not employed by or perceived to be influenced by 


members of the design. 


 May be a representative or employee of the owner. 


 Must have experience as a commissioning coordinator in previous building projects. 


The commissioning coordinator will complete the procedures and requirements for the relative systems, as 


described in the following measures. 


P3.1. Design Phase  


Two points total (one Energy point and one IAQ/Health point) are available. The commissioning 


coordinator assists in identifying the goals of the project and the establishment of the Owner’s Project 


Requirements (OPR) and the Basis of Design (BoD). A commissioning plan is developed and identify the 


goals of the commissioning procedure. The commissioning coordinator conducts reviews of plans and 


equipment submittals, identifies confusing or conflicting issues, and reviews all commissioning goals with 


all involved parties. Practices to be completed by the commissioning coordinator for this measure include 


the following: 


 Establish the OPR. 


 Coordinate the preparation of the BoD documents and the submission by subcontractors, 


commissioning coordinator, and design team. 


 Identify the list of measures to be commissioned. 


 Develop the commissioning plan. 


P3.2. Construction Phase  


Three points total (two Energy points and one IAQ/Health point) are available. The commissioning 


coordinator continues to review product and installation submittals and provides an ongoing issues log that 


can be shared and commented upon by the design team, contractors, and subcontractors. The startup 


process is performed by subcontractors, and coordinated and overseen by the commissioning coordinator. It 


is the responsibility of the commissioning coordinator to evaluate the completeness of the testing and 


balancing procedures and work with appropriate subcontractors who will perform functional tests for the 


MEP equipment identified in the commissioning plan. The commissioning coordinator develops the test, 


delivers it to the appropriate subcontractors, takes it to the site, and witnesses the subcontractors performing 


the test manipulating the equipment to make sure the equipment passes the test. The commissioning 


coordinator does not actually operate the equipment. 


Practices to be completed by the commissioning coordinator for this measure include the following: 


 Obtain and review submittals. 


 Coordinate startup activities. 


 Monitor the testing and balancing measures completed and reviewed. 


 Coordinate functional testing. 
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P3.3. Post-Construction Phase 


Three points total (two Energy points and one IAQ/Health point) are available. The commissioning 


coordinator verifies compliance and confirms that all issues identified during the commissioning process 


have been resolved. The commissioning coordinator establishes training requirements for appropriate 


employees who will use commissioned equipment and systems. The commissioning coordinator assembles 


warranty documents and confirms that they are clear, dated, and complete. The commissioning coordinator 


completes a summary report that includes all relevant commissioning documents. Provisions to elicit 


comments on the occupant/tenant experience via an owner survey of residents and tenants should be 


enacted approximately eight to ten months after the completion of the building. 


Practices to be completed by the commissioning coordinator for this measure include the following: 


 Provide training criteria and confirm completion. 


 Submit commissioning report. 


 Conduct warranty review. 


 Make provisions to survey residents and tenants after eight to ten months of occupancy, and report 


findings. 


VERIFICATION 


Measure P3.1 


Field Verification: Not required. 


Documentation: The commissioning coordinator will provide an Accountability Form to the Rater 


confirming the completion of the practices required for the design phase. The Rater may request a copy of 


the commissioning plan and/or the OPR. 


Measure P3.2 


Field Verification: Not required. 


Documentation: The commissioning coordinator will provide an Accountability Form to the Rater 


confirming completion of practices required for the construction phase. The Rater may request copies of 


the test results. 


Measure P3.3 


Field Verification: Not required. 


Documentation: The commissioning coordinator will provide an Accountability Form to the Rater 


confirming completion of practices required for the post-construction phase. The Rater may request copies 


of the commissioning report and test results. 


CODE ISSUES 


Commissioning does not directly relate to any residential code requirements. While Title 24 requirements 


are a good barometer of an efficient building, additional opportunities that are not reflected in the baseline 


presented by Title 24 may present themselves. In addition, Title 24 does not require the third-party 


confirmation and observation of the process provided by the commissioning agent and process. 
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RESOURCES 


“Building Commissioning Association.” 2016. BCA (Building Commissioning Association). Accessed 


December 14, 2016. http://www.bcxa.org/.  


“Functional Testing and Design Guides.” April 22, 2008. Portland Energy Conservation, Inc. Accessed 


December 14, 2016. http://www.peci.org/ftguide/.  


“Welcome to the On-line Commissioning Library.” 2016. California Commissioning Collaborative. 


Accessed December 14, 2016. http://resources.cacx.org/library/.  


P4. BUILDING ENCLOSURE TESTING 


INTENT 


To ensure proper installation practices for the building enclosure to improve durability and water 


management. 


DESCRIPTION 


While materials are often specified in plans, they do not always specify installation details for flashing, 


window installation, door installation, or details for penetrations. Even with specifications identified, it is 


important to test the enclosure in the field to verify the enclosure in addressing water management and air 


infiltration strategies as designed. 


CRITERIA FOR QUALIFICATION 


Note: This measure applies to multifamily projects only. 


Three points total (one Energy point, one IAQ/Health point, and one Resources point) are available. 


Complete the following: 


 Include building enclosure, flashing, and material installation details in plans and specifications. 


 Complete field testing of the building enclosure to verify performance for air infiltration and water 


management. A mock-up of the wall assembly must be tested according to ASTM E1105, 


“Standard Test Method for Field Determination of Water Penetration of Installed Exterior 


Windows, Skylights, Doors, and Curtain Walls, by Uniform or Cyclic Static Air Pressure 


Difference”. 


VERIFICATION 


Field Verification: Not required. 


Documentation: A report from a responsible professional indicating that specified materials were used, the 


materials were installed as specified, and the mock-up passed the building enclosure testing. 


CODE ISSUES 


None 



http://www.bcxa.org/

http://www.peci.org/ftguide/

http://resources.cacx.org/library/
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RESOURCES 


None 
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APPENDIX A. GLOSSARY 


A-Weighted Decibels (dBA): A weighted sound pressure level or noise level that represents the noisiness 


or loudness of a sound by weighing the amplitudes of various acoustical frequencies to correspond more 


closely with human hearing. An increase in noise level of 10 decibels is generally perceived as making the 


noise twice as loud. A-weighting is specified by the ISO, U.S. Environmental Protection Agency, OSHA, 


and others for use in noise measurements. 


Basis of Design (BoD): A document that records the concepts, calculations, decisions, and product 


selections used to meet the owner’s project requirements and to satisfy applicable regulatory requirements, 


standards, and guidelines. The document includes both narrative descriptions and lists of individual items 


that support the design process. 


Commissioning Plan: An overall plan developed by the commissioning agent that provides the structure, 


schedule, and coordination planning for the commissioning process. 


Day-Night Average Sound Level (DNL): A descriptor established by the U.S. Environmental Protection 


Agency to represent the average noise level over a 24-hour period. A penalty is applied for noise that 


occurs during nighttime hours (10 p.m. to 7 a.m.) to account for the increased sensitivity of people during 


sleeping hours. 


Emittance: A material’s ability to release absorbed heat, on a scale of 0 to 1 or 0% to 100%. With the 


exception of metals, most construction materials have an emittance above 0.85, or 85%. Emittance is 


measured according to ASTM E 408 or ASTM E 903. 


Field Impact Insulation Class (FIIC): A single-number rating that quantifies the effectiveness of a 


floor/ceiling construction to reduce footfall-generated noise as measured in the field. Higher FIIC values 


correspond to better impact insulation. 


Flashing: A thin layer of impervious material installed underneath the exterior siding and roofing material 


in order to prevent moisture from traveling through building joints and into the building envelope. 


Impact Insulation Class (IIC): A single-number rating that quantifies the property of a floor/ceiling 


construction to reduce footfall-generated noise. Higher IIC values correspond to better impact insulation. 


L10: A noise description used in analyzing single event noise intrusion. This metric represents the sound 


pressure level exceeded during 10% of the measurement period. 


Noise Isolation Class: A single-number rating derived from measured values of noise reduction between 


two enclosed spaces that are connected by one or more paths. 


Owner’s Project Requirements (OPR): A written document that details the functional requirements of a 


project and the expectations of how it will be used and operated. This includes project goals, measurable 


performance criteria, cost considerations, benchmarks, success criteria, and supporting information. (The 


term “Project Intent” is used by some owners for their commissioning process owner’s project 


requirements or design.) 


Post-Consumer Waste: A waste type produced by the end consumer of a material stream (that is, where the 


waste-producing use did not involve the production of another product). 


Pre-Consumer (Post-Industrial) Waste: A waste type commonly created and later reused in manufacturing 


industries. 
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Solar Reflectance: A measure (on a scale of 0 to 1) of the ability of a surface material to reflect sunlight, 


including the visible, infrared, and ultraviolet wavelengths. Solar reflectance (also called “albedo”) is 


measured according to ASTM E 90, ASTM E 1918, or ASTM C 1549. 


Solar Reflectance Index (SRI): A value that incorporates both solar reflectance and emittance in a single 


value to represent a material’s temperature in the sun. SRI quantifies how hot a surface would get relative 


to a standard black and standard white surface. SRI is expressed on a scale of 0 to 1 or 0% to 100%. It is 


calculated using equations based on previously measured values of solar reflectance and emittance as 


described in ASTM E 1980. 


Sound Transmission Class (STC): A single-number rating derived from the noise reduction of a partition. 


Numerically, the STC value represents the reduction in the level of sound transmitted through the partition, 


as measured in a laboratory. A higher STC value indicates greater sound reduction and therefore better 


performance. 
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APPENDIX B. LIST OF ACRONYMS AND 
ABBREVIATIONS 


AAC: Aerated autoclaved concrete 


ACAA: American Coal Ash Association 


ACCA: Air Conditioning Contractors of America 


ACPA: American Concrete Pavement Association 


ADA: Americans with Disabilities Act 


AHRI: Air-Conditioning, Heating, and Refrigeration Institute; formerly ARI 


APTA: American Public Transportation Association 


ARB: California Air Resources Board 


ARCSA: American Rainwater Catchment Systems Association 


ASHRAE: American Society of Heating, Refrigerating, and Air-Conditioning Engineers 


ASME: American Society of Mechanical Engineers, 


ASPE: American Society of Plumbing Engineers 


ASTM: American Society of Testing and Materials 


ATCM: Airborne Toxic Control Measure 


BoD: Basis of Design 


BPI: Building Performance Institute 


C&D: Construction and debris 


C2C: Cradle to Cradle 


CABEC: California Association of Building Energy Consultants 


CALGreen: California Green Building Standards Code 


CalSEIA: California Solar Energy Industries Association 


CARB: California Air Resources Board 


CBC: California Building Code, also known as CCR Title 24, Part 2  


CCR: California Code of Regulations 


CDPH: California Department of Public Health 
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CEA: Certified Energy Analyst 


CEC: California Energy Code, also known as CCR Title 24, Part 6 


CEE: Consortium for Energy Efficiency 


CHPS: Collaborative for High Performance Schools 


CMC: California Mechanical Code, CCR Title 24 Part  


CPC: California Plumbing Code, CCR Title 24 Part 


CRC: California Residential Code, also known as CCR Title 24, Part 2.5 


CSA: Canadian Standards Association 


CUWCC: California Urban Water Conservation Council 


dBA: A-weighted decibels 


DNL: Day-Night Average Sound Level 


E&O: Errors and Omissions 


EEBA: Energy and Environmental Building Alliance 


EER: Energy efficiency ratio 


EPA: U.S. Environmental Protection Agency 


ETo: Reference Evapotranspiration 


FIIC: Field Impact Insulation Class 


FSC: Forest Stewardship Council 


GAMA: Gas Appliance Manufacturer’s Association 


Glulam: Glued laminated timber 


GRHC: Green Roofs for Healthy Cities 


HERS: Home Energy Rating System 


HET: High Efficiency Toilet 


HPD: Health Product Declaration 


HPwES: Home Performance with Energy Star 


IAP: U.S. Environmental Protection Agency Indoor airPLUS Program 


IAQ: Indoor Air Quality 


IARC: International Agency for Research on Cancer 
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ICBO: International Council of Building Officials 


ICC: International Code Council 


ICF: Insulated Concrete Form 


ICPI: Interlocking Concrete Pavement Institute 


IDA: International Dark-Sky Association 


IEQ: Indoor Environmental Quality 


IESNA: Illuminating Engineering Society of North America 


IIC: Impact Insulation Class 


IPC: International Plumbing Code 


IPM: University of California Statewide Integrated Pest Management Program 


LBNL: Lawrence Berkeley National Laboratory 


LEED: Leadership in Energy and Environmental Design 


LSL: Laminated strand lumber 


LVL: Laminated veneer lumber 


MDF: Medium density fiberboard 


MSDS: Material Safety Data Sheets 


NDPES: Non Pollutant Discharge Elimination System  


NELPAG: New England Light Pollution Advisory Group 


NFPA: National Fire Protection Association 


NPDES: National Pollutant Discharge Elimination System 


NRPP: National Radon Proficiency Program 


NRSB: National Radon Safety Board 


OITC: Outdoor-Indoor Transmission Class 


OPR: Owner’s Project Requirements 


OSB: Oriented strand board 


OVE: Optimal Value Engineering 


PCB: Polychlorinated biphenyl 


PSL: Parallel strand lumber 
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RPA: Radiant Panel Association 


SCAQMD: South Coast Air Quality Management District 


SDS: Safety Data Sheets 


SFI: Sustainable Forestry Initiative 


SIP: Structural Insulated Panel 


SIPA: Structural Insulated Panel Association 


SRCC: Solar Rating and Certification Corporation 


SRI: Solar Reflectance Index 


STC: Sound Transmission Class 


SWPP: Stormwater Pollution Prevention Plan 


TAC: Toxic air contaminant 


TOD: Transit-Oriented Development 


ULF: Ultra low flow toilet 


UPC: Uniform Plumbing Code 


USGBC: U.S. Green Building Council 


VOC: Volatile organic compound 


WARM: Waste Reduction Model 
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