
THE CITY OF SAN DIEGO 

M  E  M  O  R  A  N  D  U  M 

DATE: 

TO: 

FROM: 

June 3, 2021 

Hearing Officer 

Benjamin Hafertepe, Development Project Manager, Project Submittal 
and Management Division 

SUBJECT:  LEIDY RESIDENCE CDP – PROJECT NO. 639782 

___________________________________________________________________________________________________ 

The subject project’s Exhibit “A” has been updated to include the following: 

• Renamed the Guest Quarters to an Accessory Dwelling Unit (ADU).

• Revised the Gross Floor Area (GFA) calculation to include the Basement Level ADU and
removed the area which was once crawlspace to slab on ground.

o Updated Sheet A1.0e to show area not exempt from GFA.

• Reduced height for the retaining wall and added retaining wall labels.

Should you have any questions, please contact me at (619)446-5086 or email 
BHafertepe@sandiego.gov. 

Thank you, 

Attachments: 

Exhibit A 
CC: 

File 
Hearing Officer Legislative Recorder 
Office of the City Attorney 

mailto:BHafertepe@sandiego.gov
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Strategy 3:  Bicycling, Walking, Transit & Land Use 

3. Electric Vehicle Charging 

x Multiple-family projects of 17 dwelling units or less: Would 3% of the total parking 
spaces required, or a minimum of one space, whichever is greater, be provided 
with a listed cabinet, box or enclosure connected to a conduit linking the parking 
spaces with the electrical service, in a manner approved by the building and safety 
official, to allow for the future installation of electric vehicle supply equipment to 
provide electric vehicle charging stations at such time as it is needed for use by 
residents?  

x Multiple-family projects of more than 17 dwelling units: Of the total required listed 
cabinets, boxes or enclosures, would 50% have the necessary electric vehicle 
supply equipment installed to provide active electric vehicle charging stations 
ready for use by residents?  

x Non-residential projects: Of the total required listed cabinets, boxes or enclosures, 
would 50% have the necessary electric vehicle supply equipment installed to 
provide active electric vehicle charging stations ready for use?  

Check “N/A” only if the project is a single-family project or would not require the 
provision of listed cabinets, boxes, or enclosures connected to a conduit linking the 
parking spaces with electrical service, e.g., projects requiring fewer than 10 parking 
spaces. 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 

Strategy 3:  Bicycling, Walking, Transit & Land Use 
 (Complete this section if project includes non-residential or mixed uses) 

4. Bicycle Parking Spaces  
Would the project provide more short- and long-term bicycle parking spaces than 
required in the City’s Municipal Code (Chapter 14, Article 2, Division 5)?6   
Check “N/A” only if the project is a residential project. 
 
 
 
 
 
 
 

☐ ☐ ☐ 

																																																								
6 Non-portable bicycle corrals within 600 feet of project frontage can be counted towards the project’s bicycle parking requirements.  

✔

As per A1.1, an EV Charging is to be provided in the garage 
parking area within a listed cabinet, box or enclosure 
connected to a conduit linking the parking spaces with the 
electrical service, in a manner approved by the building and 
safety official, to allow for the future installation of electric 
vehicle supply equipment to provide electric vehicle charging 
stations.

As per the A1.0 and A1.1, the required bicycle parking is 
provided within the project document submittal.

✔
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5. Shower facilities 
If the project includes nonresidential development that would accommodate over 10 
tenant occupants (employees), would the project include changing/shower facilities in 
accordance with the voluntary measures under the California Green Building Standards 
Code as shown in the table below? 

 
Number of Tenant 

Occupants 
(Employees) 

Shower/Changing 
Facilities Required 

Two-Tier (12” X 15” X 
72”) Personal Effects 

Lockers Required 

0-10 0 0 

11-50 1 shower stall  2 

51-100 1 shower stall  3 

101-200 1 shower stall   4 

Over 200 

1 shower stall plus 1 
additional shower stall 
for each 200 additional 

tenant-occupants 

1 two-tier locker plus 1 
two-tier locker for each 
50 additional tenant-

occupants 
 

Check “N/A” only if the project is a residential project, or if it does not include 
nonresidential development that would accommodate over 10 tenant occupants 
(employees).  
 
 
 
 
 
 
 
 
 
 

☐ ☐ ☐ ✔

Not required for Residentual Use
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6. Designated Parking Spaces 
If the project includes a nonresidential use in a TPA, would the project provide 
designated parking for a combination of low-emitting, fuel-efficient, and 
carpool/vanpool vehicles in accordance with the following table?  

 
Number of Required Parking 

Spaces 
Number of Designated Parking 

Spaces 

0-9 0 

10-25 2 

26-50 4 

51-75 6 

76-100 9 

101-150 11 

151-200 18 

201 and over At least 10% of total 

This measure does not cover electric vehicles. See Question 4 for electric vehicle 
parking requirements.  

Note: Vehicles bearing Clean Air Vehicle stickers from expired HOV lane programs may 
be considered eligible for designated parking spaces. The required designated parking 
spaces are to be provided within the overall minimum parking requirement, not in 
addition to it. 

Check “N/A” only if the project is a residential project, or if it does not include 
nonresidential use in a TPA. 

 

 

 

 

 

 

 

 

☐ ☐ ☐ 

	 	

✔

Not required for Residnetial Use
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7. Transportation Demand Management Program 
If the project would accommodate over 50 tenant-occupants (employees), would it 
include a transportation demand management program that would be applicable to 
existing tenants and future tenants that includes:  
At least one of the following components:  
x Parking cash out program  
x Parking management plan that includes charging employees market-rate for 

single-occupancy vehicle parking and providing reserved, discounted, or free 
spaces for registered carpools or vanpools 

x Unbundled parking whereby parking spaces would be leased or sold separately 
from the rental or purchase fees for the development for the life of the 
development 

And at least three of the following components: 
x Commitment to maintaining an employer network in the SANDAG iCommute 

program and promoting its RideMatcher service to tenants/employees 
x On-site carsharing vehicle(s) or bikesharing 
x Flexible or alternative work hours 
x Telework program 
x Transit, carpool, and vanpool subsidies 
x Pre-tax deduction for transit or vanpool fares and bicycle commute costs 
x Access to services that reduce the need to drive, such as cafes, commercial 

stores, banks, post offices, restaurants, gyms, or childcare, either onsite or within 
1,320 feet (1/4 mile) of the structure/use?  

Check “N/A” only if the project is a residential project or if it would not accommodate 
over 50 tenant-occupants (employees).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 

 

✔

Not required for Residential Use
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Step 3:  Project CAP Conformance Evaluation (if applicable) 
 
The third step of the CAP consistency review only applies if Step 1 is answered in the affirmative under 
option B. The purpose of this step is to determine whether a project that is located in a TPA but that 
includes a land use plan and/or zoning designation amendment is nevertheless consistent with the 
assumptions in the CAP because it would implement CAP Strategy 3 actions. In general, a project that 
would result in a reduction in density inside a TPA would not be consistent with Strategy 3.The following 
questions must each be answered in the affirmative and fully explained.  
 
1. Would the proposed project implement the General Plan’s City of Villages strategy in an identified Transit Priority Area (TPA) that will 

result in an increase in the capacity for transit-supportive residential and/or employment densities? 
Considerations for this question: 

x Does the proposed land use and zoning designation associated with the project provide capacity for transit-supportive residential densities 
within the TPA? 

x Is the project site suitable to accommodate mixed-use village development, as defined in the General Plan, within the TPA? 
x Does the land use and zoning associated with the project increase the capacity for transit-supportive employment intensities within the TPA? 

 
2. Would the proposed project implement the General Plan’s Mobility Element in Transit Priority Areas to increase the use of transit? 

Considerations for this question: 
x Does the proposed project support/incorporate identified transit routes and stops/stations? 
x Does the project include transit priority measures?  

 
3. Would the proposed project implement pedestrian improvements in Transit Priority Areas to increase walking opportunities? 

Considerations for this question: 
x Does the proposed project circulation system provide multiple and direct pedestrian connections and accessibility to local activity centers 

(such as transit stations, schools, shopping centers, and libraries)? 
x Does the proposed project urban design include features for walkability to promote a transit supportive environment? 

 
4. Would the proposed project implement the City of San Diego’s Bicycle Master Plan to increase bicycling opportunities? 

Considerations for this question: 
x Does the proposed project circulation system include bicycle improvements consistent with the Bicycle Master Plan?  
x Does the overall project circulation system provide a balanced, multimodal, “complete streets” approach to accommodate mobility needs of 

all users? 
 
5. Would the proposed project incorporate implementation mechanisms that support Transit Oriented Development?  

Considerations for this question: 
x Does the proposed project include new or expanded urban public spaces such as plazas, pocket parks, or urban greens in the TPA? 
x Does the land use and zoning associated with the proposed project increase the potential for jobs within the TPA? 
x Do the zoning/implementing regulations associated with the proposed project support the efficient use of parking through mechanisms 

such as: shared parking, parking districts, unbundled parking, reduced parking, paid or time-limited parking, etc.? 
 
6. Would the proposed project implement the Urban Forest Management Plan to increase urban tree canopy coverage? 

Considerations for this question: 
x Does the proposed project provide at least three different species for the primary, secondary and accent trees in order to accommodate 

varying parkway widths? 
x Does the proposed project include policies or strategies for preserving existing trees? 
x Does the proposed project incorporate tree planting that will contribute to the City’s 20% urban canopy tree coverage goal?  
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CLIMATE ACTION PLAN 
CONSISTENCY CHECKLIST INTRODUCTION 

In December 2015, the City adopted a Climate Action Plan (CAP) that outlines the actions that City will 
undertake to achieve its proportional share of State greenhouse gas (GHG) emission reductions.  The 
purpose of the Climate Action Plan Consistency Checklist (Checklist) is to, in conjunction with the CAP, 
provide a streamlined review process for proposed new development projects that are subject to 
discretionary review and trigger environmental review pursuant to the California Environmental Quality 
Act (CEQA).1 

Analysis of GHG emissions and potential climate change impacts from new development is required 
under CEQA.  The CAP is a plan for the reduction of GHG emissions in accordance with CEQA Guidelines 
Section 15183.5.  Pursuant to CEQA Guidelines Sections 15064(h)(3), 15130(d), and 15183(b), a project’s 
incremental contribution to a cumulative GHG emissions effect may be determined not to be 
cumulatively considerable if it complies with the requirements of the CAP. 

This Checklist is part of the CAP and contains measures that are required to be implemented on a 
project-by-project basis to ensure that the specified emissions targets identified in the CAP are achieved. 
Implementation of these measures would ensure that new development is consistent with the CAP’s 
assumptions for relevant CAP strategies toward achieving the identified GHG reduction targets.  Projects 
that are consistent with the CAP as determined through the use of this Checklist may rely on the CAP for 
the cumulative impacts analysis of GHG emissions.  Projects that are not consistent with the CAP must 
prepare a comprehensive project-specific analysis of GHG emissions, including quantification of existing 
and projected GHG emissions and incorporation of the measures in this Checklist to the extent feasible. 
Cumulative GHG impacts would be significant for any project that is not consistent with the CAP. 

The Checklist may be updated to incorporate new GHG reduction techniques or to comply with later 
amendments to the CAP or local, State, or federal law. 

1 Certain projects seeking ministerial approval may be required to complete the Checklist.  For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review.  See Supplemental 
Development Regulations in the project’s community plan to determine applicability.   
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CAP CONSISTENCY CHECKLIST  
SUBMITTAL APPLICATION  

� The Checklist is required only for projects subject to CEQA review.2

� If required, the Checklist must be included in the project submittal package. Application submittal
procedures can be found in Chapter 11: Land Development Procedures of the City’s Municipal Code.

� The requirements in the Checklist will be included in the project’s conditions of approval.

� The applicant must provide an explanation of how the proposed project will implement the requirements
described herein to the satisfaction of the Planning Department.

Application Information 

Contact Information 

Project No./Name: 

Property Address: 

Applicant Name/Co.: 

Contact Phone: Contact Email: 

Was a consultant retained to complete this checklist?  ☐ Yes     ☐ No If Yes, complete the following 

Consultant Name: Contact Phone: 

Company Name: Contact Email: 

Project Information 

1. What is the size of the project (acres)?

2. Identify all applicable proposed land uses:

☐ Residential (indicate # of single-family units):

☐ Residential (indicate # of multi-family units):

☐ Commercial (total square footage):

☐ Industrial (total square footage):

☐ Other (describe):
3. Is the project or a portion of the project located in a

Transit Priority Area? ☐ Yes     ☐ No

4. Provide a brief description of the project proposed:

2 Certain projects seeking ministerial approval may be required to complete the Checklist.  For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review.  See Supplemental 
Development Regulations in the project’s community plan to determine applicability.   

Leidy Residence

6216 Avenida Cresta, La Jolla CA 92037

Daryl Olesinski / O+ L building proejcts LLC

310 390 1650 daryl@OplusL.com

10, 554 sq. ft. (.24 acre)

(1) SFR w/ (1) Companion Unit

■

A new 7,172 sq. ft. two story over basement single family dwelling with an attached 788 sq. ft. 
garage located in the basement, 629 sq. ft. Guest Quarters located in the basement and a 423 
sq. ft. Companion Unit, as per the documents submitted.
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CAP CONSISTENCY CHECKLIST QUESTIONS 

Step 1:  Land Use Consistency  

The first step in determining CAP consistency for discretionary development projects is to assess the project’s consistency with the growth 
projections used in the development of the CAP.  This section allows the City to determine a project’s consistency with the land use 
assumptions used in the CAP.  

Step 1:  Land Use Consistency 

Checklist Item 
(Check the appropriate box and provide explanation and supporting documentation for your answer) Yes No 

A. Is the proposed project consistent with the existing General Plan and Community Plan land use and 
zoning designations?;3  OR, 

B. If the proposed project is not consistent with the existing land use plan and zoning designations, and 
includes a land use plan and/or zoning designation amendment, would the proposed amendment 
result in  an increased density within a Transit Priority Area (TPA)4 and implement CAP Strategy 3 
actions, as determined in Step 3 to the satisfaction of the Development Services Department?; OR, 

C. If the proposed project is not consistent with the existing land use plan and zoning designations, does 
the project include a land use plan and/or zoning designation amendment that would result in an 
equivalent or less GHG-intensive project when compared to the existing designations? 

☐ ☐ 

If “Yes,” proceed to Step 2 of the Checklist.  For question B above, complete Step 3. For question C above, provide estimated project 
emissions under both existing and proposed designation(s) for comparison. Compare the maximum buildout of the existing designation 
and the maximum buildout of the proposed designation.   

If “No,” in accordance with the City’s Significance Determination Thresholds, the project’s GHG impact is significant.  The project must 
nonetheless incorporate each of the measures identified in Step 2 to mitigate cumulative GHG emissions impacts unless the decision 
maker finds that a measure is infeasible in accordance with CEQA Guidelines Section 15091. Proceed and complete Step 2 of the Checklist.  

3 This question may also be answered in the affirmative if the project is consistent with SANDAG Series 12 growth projections, which were used to determine the CAP projections, 
as determined by the Planning Department.  
4 This category applies to all projects that answered in the affirmative to question 3 on the previous page: Is the project or a portion of the project located in a transit priority area. 

✔

The existing 1,876 sq. ft. Single Family Residence is to be demolished and replaced with a new 7,172 
sq. ft. two story over basement single family dwelling with an attached 788 sq. ft. garage located in the 
basement, 629 sq. ft. Guest Quarters located in the basement and a 423 sq. ft. Companion Unit. As 
per the documents submitted, the proposed development is consistent with the standards set forth in 
the General Plan, Community Plan and all Land Use and Zoning Designations.
The project proposed will require a Certificate of Occupancy from the Building Official and therefore is 
subject to Step 2 of this check list. The project agrees to implement best management practices 
(BMP's) for construction activities as set forth in the Greenbook.
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Step 2:  CAP Strategies Consistency  

The second step of the CAP consistency review is to review and evaluate a project’s consistency with the applicable strategies and actions 
of the CAP.   Step 2 only applies to development projects that involve permits that would require a certificate of occupancy from the 
Building Official or projects comprised of one and two family dwellings or townhouses as defined in the California Residential Code and 
their accessory structures.5 All other development projects that would not require a certificate of occupancy from the Building Official shall 
implement Best Management Practices for construction activities as set forth in the Greenbook (for public projects).  

Step 2:  CAP Strategies Consistency 

Checklist Item 
(Check the appropriate box and provide explanation for your answer) Yes No N/A 

Strategy 1:  Energy & Water Efficient Buildings 

1. Cool/Green Roofs. 
x Would the project include roofing materials with a minimum 3-year aged solar 

reflection and thermal emittance or solar reflection index equal to or greater than 
the values specified in the voluntary measures under California Green Building 
Standards Code (Attachment A)?; OR 

x Would the project roof construction have a thermal mass over the roof 
membrane, including areas of vegetated (green) roofs, weighing at least 25 
pounds per square foot as specified in the voluntary measures under California 
Green Building Standards Code?; OR 

x Would the project include a combination of the above two options? 
Check “N/A” only if the project does not include a roof component.  ☐ ☐ ☐ 

5 Actions that are not subject to Step 2 would include, for example: 1) discretionary map actions that do not propose specific development, 2) permits allowing wireless communication facilities, 
3) special events permits, 4) use permits or other permits that do not result in the expansion or enlargement of a building (e.g., decks, garages, etc.), and 5) non-building infrastructure projects 
such as roads and pipelines. Because such actions would not result in new occupancy buildings from which GHG emissions reductions could be achieved, the items contained in Step 2 would 
not be applicable. 

✔

The building utilizes both a "Green Roof" for the Companion 
Unit roof as well as a Roofing Membrane on the main dwelling 
that meets or exceeds the 3 year solar reflection. As per A1.4 
(Roof Plan), the roofing specification calls out for a Class A 
Topcoat Membrane Roofing, REF. 0.85 / Emissivity 0.90 / 
SRI-89.
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2. Plumbing fixtures and fittings 
With respect to plumbing fixtures or fittings provided as part of the project, would 
those low-flow fixtures/appliances be consistent with each of the following: 

Residential buildings: 
x Kitchen faucets: maximum flow rate not to exceed 1.5 gallons per minute at 60 

psi;  
x Standard dishwashers: 4.25 gallons per cycle; 
x Compact dishwashers: 3.5 gallons per cycle; and 
x Clothes washers: water factor of 6 gallons per cubic feet of drum capacity?  

Nonresidential buildings: 
x Plumbing fixtures and fittings that do not exceed the maximum flow rate 

specified in Table A5.303.2.3.1 (voluntary measures) of the California Green 
Building Standards Code (See Attachment A); and 

x Appliances and fixtures for commercial applications that meet the provisions of 
Section A5.303.3 (voluntary measures) of the California Green Building Standards 
Code (See Attachment A)? 

Check “N/A” only if the project does not include any plumbing fixtures or fittings.  
 
 
 
 
 
 
 
 
 
 

☐ ☐ ☐ 

	 	

✔

As per Note #10 (A1.1 - A1.3), all plumbing fixtures will not 
exceed the max. flow rates.
As per Note #11 (A1.1 - A1.3) all appliances with meet of 
exceed the the energy compliance set in the CAL-GREEN 
code.

 

Table 2 Fixture Flow Rates for Non-Residential Buildings related to Question 2: Plumbing Fixtures and 
Fittings supporting Strategy 1: Energy & Water Efficient Buildings of the Climate Action Plan 

Fixture Type Maximum Flow Rate 

Showerheads 1.8 gpm @ 80 psi 

Lavatory Faucets 0.35 gpm @60 psi 

Kitchen Faucets 1.6 gpm @ 60 psi 

Wash Fountains 1.6 [rim space(in.)/20 gpm @ 60 psi] 

Metering Faucets 0.18 gallons/cycle 

Metering Faucets for Wash Fountains 0.18 [rim space(in.)/20 gpm @ 60 psi] 

Gravity Tank-type Water Closets 1.12 gallons/flush 

Flushometer Tank Water Closets 1.12 gallons/flush 

Flushometer Valve Water Closets 1.12 gallons/flush 

Electromechanical Hydraulic Water Closets 1.12 gallons/flush 

Urinals 0.5 gallons/flush 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 non-residential voluntary measures shown in Tables A5.303.2.3.1 and 
A5.106.11.2.2, respectively. See the California Plumbing Code for definitions of each fixture type.  

Where complying faucets are unavailable, aerators rated at 0.35 gpm or other means may be used to achieve reduction. 

Acronyms: 
gpm = gallons per minute 
psi = pounds per square inch (unit of pressure)  
in. = inch 

 
  

Table 3 Standards for Appliances and Fixtures for Commercial Application related to Question 2: 
Plumbing Fixtures and Fittings supporting Strategy 1: Energy & Water Efficient Buildings of 
the Climate Action Plan 

Appliance/Fixture Type Standard 

Clothes Washers 

Maximum Water Factor 
(WF) that will reduce the use of water by 10 percent 

below the California Energy Commissions’ WF standards 
for commercial clothes washers located in Title 20 

of the California Code of Regulations. 

Conveyor-type Dishwashers 
0.70 maximum gallons per rack (2.6 L)  

(High-Temperature) 
0.62 maximum gallons per rack (4.4 

L) (Chemical) 

Door-type Dishwashers 
0.95 maximum gallons per rack (3.6 L) 

 (High-Temperature) 
1.16 maximum gallons per rack (2.6 

L) (Chemical) 

Undercounter-type Dishwashers 
0.90 maximum gallons per rack (3.4 L)  

(High-Temperature) 
0.98 maximum gallons per rack (3.7 

L) (Chemical) 

Combination Ovens Consume no more than 10 gallons per hour (38 L/h) in the full operational mode. 

Commercial Pre-rinse Spray Valves (manufactured on 
or 

after January 1, 2006) 

Function at equal to or less than 1.6 gallons per minute (0.10 L/s) at 60 psi (414 kPa) and 
x Be capable of cleaning 60 plates in an average time of not more than 30 

seconds per plate. 
x Be equipped with an integral automatic shutoff. 
x Operate at static pressure of at least 30 psi (207 kPa) when designed for a flow 

rate of 1.3 gallons per minute (0.08 L/s) or less. 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 non-residential voluntary measures shown in Section A5.303.3. See 
the California Plumbing Code for definitions of each appliance/fixture type.  

Acronyms: 
L = liter 
L/h = liters per hour 
L/s = liters per second 
psi = pounds per square inch (unit of pressure)  
kPa = kilopascal (unit of pressure) 

 
 

CLIMATE ACTION PLAN CONSISTENCY 
CHECKLIST  
ATTACHMENT A 
 

This attachment provides performance standards for applicable Climate Action Pan (CAP) 
Consistency Checklist measures.  
 

Table 1 Roof Design Values for Question 1: Cool/Green Roofs supporting Strategy 1: Energy & Water 
Efficient Buildings of the Climate Action Plan 

Land Use Type Roof Slope Minimum 3-Year Aged 
Solar Reflectance Thermal Emittance Solar Reflective Index 

Low-Rise Residential 
≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 

High-Rise Residential Buildings, 
Hotels and Motels 

≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 

Non-Residential  
≤ 2:12 0.55 0.75 64 

> 2:12 0.20 0.75 16 
Source: Adapted from the California Green Building Standards Code (CALGreen) Tier 1 residential and non-residential voluntary measures shown in Tables 
A4.106.5.1 and A5.106.11.2.2, respectively. Roof installation and verification shall occur in accordance with the CALGreen Code. 

CALGreen does not include recommended values for low-rise residential buildings with roof slopes of ≤ 2:12 for San Diego’s climate zones (7 and 10). 
Therefore, the values for climate zone 15 that covers Imperial County are adapted here.  

Solar Reflectance Index (SRI) equal to or greater than the values specified in this table may be used as an alternative to compliance with the aged solar 
reflectance values and thermal emittance. 
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EVALUATION SUBJECT: 
 

GRS™ GLASS BALUSTRADE GUARD SYSTEM FOR 
MONOLITHIC TEMPERED GLASS APPLICATIONS 

 
1.0 EVALUATION SCOPE 

Compliance with the following codes: 

� 2015, 2012, 2009 and 2006 International Building 
Code® (IBC) 

� 2015, 2012, 2009 and 2006 International Residential 
Code® (IRC) 

� 2013 Abu Dhabi International Building Code (ADIBC)† 
†The ADIBC is based on the 2009 IBC. 2009 IBC code sections referenced 
in this report are the same sections in the ADIBC.  

Properties evaluated: 

� Structural  

� Durability 

2.0 USES 

The GRS Glass Rail System structural glass balustrades 
described in this report are intended for interior and 
exterior weather-exposed applications, and are suitable  
for use in most natural environments. The GRS system 
may be used for residential, commercial and industrial 
applications for guards along balconies, porches, 
mezzanines, stairs and similar locations except where 
vehicle impact resistance is required. The system is 
compatible with all construction types. 

3.0 DESCRIPTION 

3.1 General: 

The GRS Glass Rail System utilizes an extruded aluminum 
base shoe, complying with 6063-T52, to anchor and 
support single fully tempered structural glass balustrades 

(1/2-inch [12.7 mm], 5/8-inch [15.9 mm], or 3/4-inch  
[19.1 mm], depending on use) which support the selected 
top rail and/or handrail [various profiles are made of 
stainless steel complying with 304 or 316 (in some cases, 
the top rails are required to have higher yield strengths 
than specified in 304 or 316 which are verified through mill 
certifications for the stainless steel sheets), brass 
complying with C26000, or aluminum complying with  
6063-T6] to construct building guards. A complete GRS 
specification requires identification of the top rail (cap rail) 
profile and material; glass thickness with the maximum and 
minimum light widths; glazing system (either wet or a 
specific dry glazing method); base shoe; and anchorage to 
the supporting structure. When a handrail is used, the 
handrail profile, mounting bracket, and mounting bracket 
spacing must be specified. A complete installation requires 
either a top rail or a handrail. The base shoe may be 
installed with non-structural cladding of any compatible 
material bonded to it with adhesive. Figure 1 shows the 
typical guard elevation with the components. The complete 
GRS specifications must be noted on plans submitted to 
the building official for approval. 

The profiles, section properties and strengths of the 
various base shoes are detailed in Section 4.2.3 of this 
report. 

The profiles, section properties and strengths of the 
various top rails are detailed in Section 4.2.4. 

The profiles, section properties and strengths of the 
various handrails are detailed in Section 4.2.7. 

The glass must be Kind FT fully tempered glass 
conforming to the requirements of ANSI Z97.1-14, ASTM 
C1048 and CPSC 16 CFR 1201. The fully tempered glass 
must have an average Modulus of Rupture Fr ≥ 24,000 psi. 
Glass type, condition, class, form, quality and finish as 
defined in ASTM C1036 must meet these standards and 
the modulus of rupture. 

3.2 Durability: 
The materials incorporated in the system described in this 
report are inherently corrosion-resistant. The material type 
specified must be appropriate for the environment of the 
installation. Information verifying the durability must be 
submitted to the building official, when requested. 

4.0 DESIGN AND INSTALLATION 
4.1 General: 
Installation of the GRS glass balustrade guards must 
comply with the manufacturer’s published instructions, this 
report and 2015 IBC Sections 1015 and 1607.8.1, 2012 
IBC Sections 1013 and 1607.8.1, 2009 or 2006 IBC 
Sections 1013 and 1607.7.1, IBC Section 2407, or IRC 
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Section R312, whichever is applicable. Handrails/grab rails 
must comply with 2015 IBC Sections 1011.11 and 1014, 
2012 IBC Sections 1012 and 1009.15, 2009 IBC Sections 
1012 and 1009.12, 2006 IBC Sections 1012 and 1009.10 
or 2015 or 2012 IRC Section R311.7.8 and R311.8.3, 2009 
IRC Section R311.7.7 and R311.8.3, or 2006 IRC Section 
R3115.6 and R311.6.3, whichever is applicable. The 
manufacturer’s published installation instructions, called 
“GRS Glass Railing Dry Glaze Taper-Loc System for 
Tempered Glass Applications (AVD3919-2/11),” must be 
available at the jobsite at all times during installation. In  
the event of a conflict between this report and the 
manufacturer’s instructions, this report governs. 

4.2 Design: 
4.2.1 Loading: The applicable project-specific loads must 
be identified. Minimum required loads are one of the 
following: 

x 50 plf (0.73 kN/m) on the top rail in any direction 

x 200 lbs (0.89 kN) on the top rail in any direction, and  
50 lbs (0.22 kN) on one square foot at any location 
perpendicular to the glass balustrade 

x The wind load on the full area of glass, in psf 

Wind load must be determined by a qualified individual 
based on the project-specific conditions, taking into 
account the balustrade location on the structure. For 
installations in compliance with the IRC Section R312, the 
50 plf (0.73 kN/m) top rail load is not applicable. 

4.2.2 Glass:  
4.2.2.1 General: Sandblasted glass must have a 3/4-inch 
nominal thickness, with the allowable loads based on a 1/2-
inch (12.7 mm) thickness, as noted in the tables of this 
report.  

Minimum spacing between glass panels is 1/4 inch  
(6.4 mm) for 1/2-inch- and 5/8-inch-thick (12.7 and  
15.9 mm) glass panels, and 1/2 inch (12.7 mm) for 3/4-inch-
thick (19.1 mm) glass panels. 

Holes and notches must not be located within the first 
third of the balustrade height from the base shoe. Holes 
and notches must conform to ASTM C1048.  

4.2.2.2 Live Loads: The allowable live load glass panel 
stress is equal to the modulus of rupture divided by a 
safety factor of 4 [24,000/4 = 6,000 psi (41.3 MPa)].  

4.2.2.3 Wind Loads: Table 1 provides the allowable 
wind loads. This is based on an allowable wind load stress 
of 9600 psi.  

4.2.3 Base Shoes: 
The appropriate base shoe must be selected based on 
glass thickness, installation method and loading. Figure 2 
shows the base shoe options. Tables 2a through 2g 
provide the allowable wind loads for the base shoes, glass 
thickness and anchorages. The base shoe must be 
installed in accordance with the manufacturer’s published 
installation instructions and this report. The end anchor 
must be installed no less than 11/2 inches nor more than  
12 inches from the end of the base shoes to the centerline 
of the anchor. A minimum of two anchors are required for 
any base shoe section. 

4.2.3.1 Steel Substrate: The base shoe is attached to a 
structural steel member with a minimum thickness of  
1/4 inch (6.4 mm) using 1/2-13 by 3/4-inch long, ASTM  
F-837 Alloy Group 1 (condition AF with a minimum tensile 
strength of 67.5 ksi), stainless steel, socket head cap 
screws installed into tapped holes. When installation is in 

a through-bolt condition, the cap screw length must be 
increased to a length sufficient to permit proper installation 
with full engagement of the nut. When installation is to 
weld blocks, drainage blocks or solid shims more than  
2 inches (51 mm) long by the full base shoe width at each 
anchor, no reduction in allowable wind loads is required. 

4.2.3.1.1 Surface-mounted to Steel: The allowable wind 
loads must be as shown in Table 2a. Guard height (Hg) is 
from bottom of base shoe to top of guard. An appropriate 
top rail or grab rail must be used. 

4.2.3.1.2 Fascia-mounted to Steel: The allowable wind 
loads must be as shown in Table 2b (heights from top of 
base shoe to top of guard). 
4.2.3.2 Concrete Substrate: The base shoe is attached 
to a concrete member with a minimum thickness of  
5 inches and minimum compression strength of 3,000 psi 
(20.6 MPa), and in an uncracked condition. The 
attachment is made using either a 3/8-inch-diameter-by- 
4-inch screw-in Hilti HUS-EZ (KH-EZ) anchor in 
accordance with ESR-3027, or a Hilti HSL-3 M8 x 33/4-inch 
(95 mm) anchor in accordance with ESR-1545. Minimum 
spacing between anchors is 6 inches (152 mm). For  
12-inch-on-center (305 mm) anchor spacing, anchor 
locations may be moved to avoid reinforcement, provided 
the same number of anchors is provided and no two 
anchors are closer than 6 inches (152 mm) center-to-
center.  

4.2.3.2.1 Concrete Strength: The allowable wind load 
(W1) for concrete strengths between 3000 psi (20.6 MPa) 
and 5,000 psi (34.4 MPa) may be adjusted by applying the 
adjustment factor in the following equation: 

cw  =  √(f′c/3000) 

W′  =  cw*W 

where W is allowable wind load from the tables 

f′c = specified concrete compressive strength, in psi  
4.2.3.2.2 Sand-lightweight Concrete: When installation 
is into sand-lightweight concrete, the allowable wind loads 
from the tables in this report must be reduced by a factor of 
0.6. 

4.2.3.2.3 Adjusted Wind Load: For a 42-inch (1067 mm) 
guard height, the allowable wind load from the tables in 
this report must be greater than 26 psf (1.25 kN/m2) in 
order for the guard anchorage to be able to support the  
50 plf (0.73 kN/m) live load. When typical anchor spacing 
is 12 inches (305 mm) on center, additional anchors may 
be added to the base shoe (for 10-foot (304 mm) base 
shoes or shorter lengths) as follows to provide a 26 psf 
(1.25 kN/m2) allowable wind load and a 50 plf (0.73 kN/m) 
top rail live load: 

x 26.0 psf ≥ W′ > 23.6 psf, add one anchor 

x 23.6 psf ≥ W′> 21.7 psf, add two anchors 

x  psf ≥ W′ > 20.0 psf, add three anchors 

For SI: 1 psf = 0.0479 kN/m2 

Added anchors must be distributed to divide the base 
shoe into approximately equal segments. 

4.2.3.2.4 Surface-mounted: When edge distance is 
equal to or greater than 3.75 inches (95 mm) (concrete 
edge parallel to the anchor and to the centerline of the 
anchor), the allowable wind loads must be as provided in 
Table 2c for the guard height (Hg) from bottom of the base 
shoe. For edge distances less than 3.75 inches (95 mm), 
required for the full anchor strength, the allowable wind 
load must be as provided in Table 2d. Linear interpolation 

ESR-3269  |  Most Widely Accepted and Trusted Page 3 of 18 
 

between Tables 2c and 2d is permitted for edge distances 
from 1.75 inches to 3.75 inches. 

4.2.3.2.4.1 When installation is to drainage blocks or solid 
shims, 2 inches long by the full base shoe width at each 
anchor, the allowable wind loads must be as provided in 
Table 2e. 

4.2.3.2.5 Fascia-mounted: When fascia-mounted to a 
slab edge, beam, wall or similar item, the minimum 
concrete thickness must be 6 inches (152 mm). The top 
and bottom of the base shoe must not extend past the 
concrete edge. The allowable wind load must be as 
determined using Table 2f, where guard height is total 
height above the top of the base shoe. Applicable 
adjustment factors from Sections 4.2.3.2.1 and 4.2.3.2.2 
must be applied. Minimum wind loads must be verified in 
accordance with Section 4.2.3.2.3 

4.2.3.2.5.1 Fascia-mounted over Drainage Blocks: 
When installation is with aluminum drainage blocks  
2 inches (51 mm) wide by 4 inches (102 mm) deep at each 
anchor, the allowable wind load must be reduced by 
multiplying by 0.95 as shown in the following equation: 

W′ = 0.95W 

4.2.3.3 Wood Substrate: Wood must have a moisture 
content under 19 percent at the time of fabrication and be 
a species and grade with specific gravity G ≥ 0.49. For 
exterior locations all base shoes, fasteners must be 
stainless steel (304 or 316). Fasteners must be tightened 
so that the base shoe is in tight contact with the supporting 
wood. 

4.2.3.3.1 Surface-mounted: All base shoes are similar 
and interchangeable. 

4.2.3.3.1.1 Wet service (Moisture content of wood 
may exceed 19% at any extended period of time):  
Direct surface mounting of the base shoes to wood in wet 
service locations is prohibited. The base shoe must be 
attached to steel or aluminum brackets or continuous 
angles which are directly attached to the wood structure.   

Refer to Figure 3 for the aluminum bracket.  Refer to 
Figure 4 for the steel bracket.  The allowable wind loads 
using the steel or aluminum brackets are: 

36-inch guard height, W = 46.7 psf (2.24 kN/m2) 

42-inch guard height, W = 34.3 psf (1.64 kN/m2) 

The continuous angles must be L5x5x5/16 inch and 
comply with ASTM A36 with a G90 galvanization or 6063 
T5 aluminum.  

The base shoe must be connected to the steel angle with 
1/2 inch (12.7 mm) diameter by 3/4 inch (19.1 mm) long 
ASTM F837 Alloy Group 1 (condition AF with a minimum 
tensile strength of 67.5 ksi) stainless steel socket  
head cap screws into tapped holes spaced 12 inches o.c. 
(305 mm).  

The attachment of the continuous angle to the wood 
substrate must be with minimum No. 14x3-inch (76 mm) 
stainless steel wood screws spaced 3 inches on center 
along each leg.  

Allowable wind load using the continuous angles is: 

42-inch guard height, W = 68.8 psf (3.289 kN/m2) 

4.2.3.3.1.2 Dry service (Moisture content of wood 
≤ 19% at all times):   
Dry service conditions include interior and exterior 
locations where the wood is adequately protected so that 
the moisture content remains at or below 19% at all times.  

Base shoes are surface mounted directly to wood with a 
specific gravity G ≥ 0.49 and a compressive strength 
perpendicular to the grain ≥ 625 psi (4.1 MPa).  

The base shoe must be anchored with 3/8-inch (9.5 mm) 
diameter by 5-inch (127 mm) long lag screws.   

The B5L base shoe must not be used for surface 
mounting to wood when guard height exceeds 24 inches 
(610 mm).    

Lag screw length must be increased as needed to obtain 
a minimum of 31/2" embedment into the solid wood when 
subfloor thickness exceeds 3/4 inch. 

4.2.3.3.1.2.1 One- and Two-family Dwellings and IRC 
Applications [(200 pounds (0.89 kN) Top Rail Live Load 
Only)]: When installed in private residences, the anchors 
must be installed at 12 inches (305 mm) on center or less. 
For a 36-inch (914 mm) guard height, the minimum 
number of anchors is four; and for a 42-inch (1067 mm) 
guard height, the minimum number of anchors is five. 

4.2.3.3.1.2.2 Other Locations [(50 plf (0.73 kN/m) Top 
Rail Live Load)]: When installed in applications where the 
50 plf (0.73 kN/m) live load is applicable in accordance 
with 2015 and 2012 IBC Section 1607.8.1 or 2009 and 
2006 IBC Section 1607.7.1, the anchors must be installed 
at 6 inches (152 mm) on center or less. The minimum 
number of anchors in any guard segment is five. 

4.2.3.3.2 Fascia-mounted: The base shoes must be 
attached with 1/2-inch-by-4-inch (12.7 mm by 102 mm) lag 
screws installed directly to the structural wood member. 
The top of the base shoe must be flush with or below the 
top of the beam corner radius and the beam must extend 
below the bottom of the base shoe. The allowable wind 
load must be as determined in accordance with Table 2G. 
Linear interpolation for other heights or anchor spacing is 
allowable. 

4.2.4 Top Rails: A top rail is required for a code- 
compliant guard installation, except as noted in Figure 1. 
The term “cap rail” denotes the same thing as “top rail” 
and the two may be used interchangeably. The top rail is 
installed in accordance with the details provided in the 
manufacturer’s installation details referenced in Section 
4.1 of this report. 

4.2.4.1 Support: The top rail must be installed so as to 
remain in place in the event of the failure of any one glass 
light. This requires the use of a minimum of three glass 
lights or a combination of other top rail supports and glass 
lights totaling three, minimum. Figure 5 illustrates the top 
rail support conditions. The top rail end condition (Figure 
6) must be checked to verify that the rail will remain in 
place in the event of failure of the end glass light. End 
support must be designed when required for a code-
compliant installation. The stabilizing end cap shown in 
Figure 14 is an acceptable method of end support. 

4.2.4.2 Top Rail Profiles: The top rail profiles are shown 
in Figure 7. The maximum middle and end spans of the 
top rail profiles supported by glass only are given in Table 
3.  

4.2.4.3 Stainless Steel End Post: Where the end glass 
panel width exceeds the maximum end top rail span in 
Table 3, the top rail must be supported at the end by a 
post or the wall. A stainless steel post inserted in the base 
shoe and top rail may be used, as shown in Figure 6. The 
post minimum width for a maximum glass height of  
42 inches (1067 mm) must be as shown in Table 4. Posts 
may either match glass thickness or fit tightly into the base 
shoe. 
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4.2.5 Taper-Loc® X Dry Glazed System: 
4.2.5.1 Description: This is a dry glazing system where 
the glass is clamped inside the base shoe by the Taper-
Loc® Shoe Setting Plate (an L-shaped piece on the back 
side) and the Taper-Loc® Shim Plates (front side), as 
illustrated in Figure 8. The glass is locked in place by the 
compressive forces created by the Taper-Loc® shim plates 
being compressed together by the installation tool. Use of 
the calibrated installation tool assures that the proper 
compressive forces are developed. The Taper-Loc® 
system is compatible with all base shoes except for the 
B5L, which is too shallow for the tapers. 

4.2.5.2 Use: The appropriate Taper-Loc® set must be 
used for the specified base shoe and glass thickness, and 
installed in accordance to the manufacturer’s printed 
instructions using the calibrated installation tool. Figure 8 
shows the applicable dimensions. The spacing of the 
Taper-Loc® sets must be as noted in Figure 8. 

4.2.6 Wet Glazing: Glass may be wet glazed into any of 
the base shoes using a pourable grout that is compatible 
with aluminum and glass (see Figure 9). 

4.2.6.1 Installation: Minimum grout compressive strength 
must exceed 1,500 psi (10.3 Mpa) at 24 hours, and  
4,000 psi (27.6 MPa) at 28 days. The grout must be  
mixed, placed and cured in accordance with the grout 
manufacturer’s instructions. Wet glazing grout must be 
continuous in the base shoe, filling all voids, and extend to 
the roll-in rubber glazing channel in the base shoe.  

4.2.7 Handrails: 
4.2.7.1 Use: Handrails are required along ramps and 
stairs in accordance with 2015 IBC Sections 1011.11 and 
1012.8, 2012 IBC Sections 1009.15 and 1010.9, 2009 IBC 
Sections 1009.12 and 1010.8, 2006 IBC Sections 1009.10 
and 1010.8, 2015 and 2012 IRC Sections R311.7.8 and 
R311.8.3, 2009 IRC Sections R311.7.7 and R311.8.3 or 
2006 IRC Sections R311.5.6 and R311.6.3, as applicable. 
Also, the handrail must comply with the applicable code 
sections noted in Section 4.1 of this report. 

4.2.7.2 Brackets: The handrails may use any of the 
brackets or combination of brackets shown in this report. 
C.R. Laurence brackets covered by this report are HR2S, 
HR2D, HR3E, HR2F, HR15G, and HR2J (see Figure 11). 

4.2.7.3 Handrail: The handrails may use any of the rails 
noted below: 

x 11/4-inch Schedule 40 pipe - steel, stainless steel or 
aluminum 

x 11/2-inch Schedule 40 pipe - steel, stainless steel or 
aluminum 

x 11/2-inch OD by 1/8-inch tube - stainless steel or 
aluminum 

x 11/2-inch OD by 0.05-inch tube - stainless steel 

x 2-inch OD by 0.05-inch tube - stainless steel 

4.2.7.4 Installation: Handrails may be installed to glass 
balustrade guards using the through-glass mounting 
brackets shown in this report (see Figure 11). The 
brackets must be installed in accordance with the 
manufacturer’s instructions. The glass holes must comply 
with Section 4.2.2.2 of this report. 

4.2.7.5 Support: The handrail must be installed so as to 
remain in place in the event of the failure of any one glass 
light. This requires the use of a minimum of three glass 
lights or a combination of other handrail supports and 
glass lights totaling three, minimum, similar to the toprail 

support illustrated in Figure 5. The handrail end condition 
must be checked to verify that the rail will remain in place 
in the event of failure of the end glass light. End support 
must be designed when required for a code-compliant-
installation. 
4.2.7.6 Spacing: The bracket spacing must be within the 
limits shown in Table 5, with dimensions as defined in 
Figure 10. 
4.2.7.7 Attachment: The handrail, when supported by 
the glass balustrade, must be attached to one of the 
brackets noted in this report, in accordance with the detail 
shown in Figure 12, and to the glass as shown in Figure 
13. Alternative attachment must be designed to safely 
support the loads as given in 2015 or 2012 IBC Section 
1607.8.1 or 2009 and 2006 IBC Section 1607.7.1, 
whichever is applicable. The stabilizing end cap shown in 
Figure 14 may be used to attach the handrail or top rail to 
a wall or perpendicular post face. 

5.0 CONDITIONS OF USE 
The C.R. Laurence Glass Rail System described in this 
report complies with, or is a suitable alternative to what is 
specified in, those codes listed in Section 1.0 of this report, 
subject to the following conditions: 
5.1 The product is limited to installation where it is not 

subject to vehicle impacts. 

5.2 Installation must comply with this report, the 
manufacturer’s published installation instructions, and 
Sections of the IBC or Sections of the IRC, identified 
in Section 4.1 of this report, whichever is applicable. 
When the manufacturer’s instructions conflict with this 
report, this report governs. 

5.3 Under the 2015 IBC the single fully tempered glass is 
limited to uses in handrails and guardrails where there 
is no walking surface beneath them or the walking 
surface is permanently protected from the risk of 
falling glass, as noted in the exception in Section 
2407.1 of the 2015 IBC. 

5.4 The supporting structure must be designed and 
constructed to support the loads imposed by the GRS 
guards in accordance with the applicable code. The 
anchorage to the frame must be as specified in this 
report or designed to provide the required strength for 
the specified balustrade height and imposed loads. 
Drawings and design details for the GRS system, 
using the information noted in this report, must be 
included on construction plans submitted to the 
building official for approval. The drawings and details 
must be prepared by a registered design professional 
where required by the statutes of the jurisdiction in 
which the project is to be constructed. 

5.5 When use is in exterior locations, the wind loads on 
the GRS guards must not exceed the values noted in 
this report. For glass heights other than those noted in 
this report, the allowable wind loads must not exceed 
the value calculated by the following equation: 

W = (Mgmax/2.5) 
(0.55*H2) 

where: 
H = glass height above supports, in feet 
Mgmax/2.5 = 352 ft-lb for 1/2-inch fully tempered glass 

566.4 ft-lb for 5/8-inch fully tempered glass 
827.2 ft-lb for 3/4-inch fully tempered glass 

For SI: 1 ft – 1 lbf = 1.356 N-m 
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TABLE 2A—SURFACE-MOUNTED SHOE 

Surface mounted to steel with 1/2-inch cap screws @ 12 inches on center1: 
Total guard height (Hg) from bottom of base shoe 

1/2-inch cap screw to steel Base 
Shoe 

36-inch Height 
Allowable wind load 

42-inch Height 
Allowable wind load 

Live Load2  
50 plf  

Max. Height  
8B, B5G, B5S, B5T 

B5L 
B6S 
B7S 

75.3 psf 
67.7 psf 
78.9 psf 
82.8 psf 

55.3 psf 
49.8 psf 
58.0 psf 
60.9 psf 

89 in. 
80 in. 
93 in. 
98 in. 

Surface mounted to steel with 1/2-inch cap screws @ 6 inches on center: 

1/2-inch cap screw to steel 
Base Shoe 

36-inch Height 
Allowable wind load 

42-inch Height 
Allowable wind load 

Live Load2  
50 plf  

Max. Height  
8B, B5G, B5S, B5T 

B5L 
B6S 
B7S 

150.0 psf 
134.5 psf 
157.2 psf 
165.1 psf 

110.2 psf 
98.8 psf 
115.5 psf 
121.3 psf 

178 in. 
160 in. 
186 in. 
196 in. 

For SI: 1 inch = 25.4 mm; 1 psf = 0.0479 kN/m2. 
1Allowable wind load may be limited by glass strength. See Table 1 in this report. 
2Other loads listed in Section 4.2.1 must be considered. 

 
 

  

SURFACE MOUNTED BASE SHOE FASCIA MOUNTED BASE SHOE 
 

 
 

TABLE 2B—FASCIA-MOUNTED SHOE 

Fascia mounted to steel with 1/2-inch cap screws @ 12 inches on center1: 
Total Guard Height above top of base shoe 

1/2-inch cap screw to steel 
Base Shoe 

36-inch Height 
Allowable wind load 

42-inch Height 
Allowable wind load 

Live Load2  
50 plf  

Max. Height  
8B, B5G, B5S 

B5L 
B6S 
B7S 

68.7 psf 
47.5 psf 
68.7 psf 
68.7 psf 

51.2 psf 
35.3 psf 
51.2 psf 
51.2 psf 

87 in. 
58 in. 
87 in. 
87 in. 

Fascia mounted to steel with 1/2-inch cap screws @ 6 inches on center: 

1/2-inch cap screw to steel 
Base Shoe 

36-inch Height 
Allowable wind load 

42-inch Height 
Allowable wind load 

Live Load2  
50 plf  

Max. Height  
8B, B5G, B5S 

B5L 
B6S 
B7S 

138.2 psf 
95.6 psf 

138.2 psf 
138.2 psf 

103.0 psf 
71.2 psf 

103.0 psf 
103.0 psf 

178 in. 
121 in. 
178 in. 
178 in. 

For SI: 1 inch = 25.4 mm; 1 psf = 0.0479 kN/m2. 
1Allowable wind load may be limited by glass strength. See Table 1 in this report. 
2Other loads listed in Section 4.2.1 must be considered. 
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TABLE 2E—SURFACE MOUNTED WITH DRAIN BLOCKS ON CONCRETE1,2,3,4 

Concrete anchors ≥ 3.75-inches edge distance 
Anchor spacing to concrete 12-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load 
50plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

41.2 psf 
37.0 psf 
44.0 psf 
50.5 psf 

30.2 psf 
27.2 psf 
32.3 psf 
37.1 psf 

48 in. 
44 in. 
52 in. 
54 in. 

Concrete anchors ≥ 3.75-inches edge distance 
Anchor spacing to concrete 6-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

66.9 psf 
60.2 psf 
71.2 psf 
74.6 psf 

49.2 psf 
44.2 psf 
52.3 psf 
54.8 psf 

79 in. 
71 in. 
84 in. 
88 in. 

Concrete anchors ≥ 2.35-inches edge distance 
Anchor spacing to concrete 12-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L (3.047-inches min edge dist) 
B6S 
B7S 

34.0 psf 
30.6 psf 
36.2 psf 
41.6 psf 

25.0 psf 
26.9 psf 
26.6 psf 
30.5 psf 

40 in. 
36 in. 
42 in. 
44 in. 

Concrete anchors ≥ 2.35-inches edge distance 
Anchor spacing to concrete 6-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

55.0 psf 
49.5 psf 
58.4 psf 
61.2 psf 

40.4 psf 
36.4 psf 
42.9 psf 
45.0 psf 

65 in. 
58 in. 
69 in. 
72 in. 

For SI: 1 inch = 25.4 mm; 1 psf = 0.0479 kN/m2. 
1Linear interpolation between guard heights, anchor spacing and edge distances is permitted. 
2Adjustment for concrete strength other than fꞌc = 3,000 psi. See Section 4.2.3.2.1 
3Adjustment for sand light-weight concrete: 

Wꞌ = 0.6*W 
4Allowable wind load may be limited by glass strength. See Table 1 in this report. 
 
 
 

TABLE 2F—FASCIA MOUNTED WITH DRAIN BLOCKS (CONCRETE SUBSTRATE) 
Concrete anchors ≥ 3.75-inches edge distance 

Anchor spacing to concrete 12-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load 
50plf 

Max. Height 
B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

49.7 psf 
42.0 psf 
49.7 psf 
49.7 psf 

37.0 psf 
31.2 psf 
37.0 psf 
37.0 psf 

65 in. 
54 in. 
65 in. 
65 in. 

Concrete anchors ≥ 3.75-inches edge distance 
Anchor spacing to concrete 6-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 
B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

77.1 psf 
51.0 psf 
77.1 psf 
77.1 psf 

57.5 psf 
37.9 psf 
57.5 psf 
57.5 psf 

101 in. 
66 in. 
101 in. 
101 in. 

For SI: 1 inch = 25.4 mm; 1 psf = 0.0479 kN/m2. 
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TABLE 5—BRACKET SPACING1 

Handrail Material2 L2 in Le in 

11/4-inch Sched 40 St or SS 96 24 

11/4-inch Sched 40 6063-T6 Al 84 21 

11/2-inch Sched 40 St or SS 115 34 

11/2-inch Sched 40 6063-T6 Al 96 29 

11/2-inch x 1/8-inch Tube SS 102 27 

11/2-inch x 1/8-inch Tube 6063-T6 Al 62 15 

11/2-inch x 0.05-inch Tube SS 50 12 

2-inch x 0.05-inch Tube SS 92 22 

For SI: 1 inch = 25.4 mm. 
1See Figure 10 for additional details. 
2St = A53 Steel, SS = 304 or 316 Stainless Steel 

 

 
FIGURE 1—TYPICAL GLASS RAILING ELEVATION 

Note: A top rail or handrail must be installed.  
When a handrail is required to be installed per the applicable code,  

then the top rail is optional.  
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5.6 When installed where exposed to moisture, the base 
shoe anchors must be of a material intended for the 
use and identified by the manufacturer as acceptable 
for exterior applications. When installed in a corrosive 
environment, such as one where there is exposure to 
salt water or pool water, the anchors must be 316 
stainless steel.  

5.7 All metals in contact with aluminum must be either an 
alloy approved for direct aluminum contact, or isolated 
from the aluminum by an approved coating. 

5.8 The GRS systems described in this report must not 
be used in Wind-Borne Debris Regions. 

5.9 A proper top rail or handrail must be installed in 
accordance with the manufacturer’s instructions and 
this report when guards are required by 2015 IBC 
Section 1015; 2012, 2009 and 2006 IBC Section 
1013, or Section 312 of the IRC, as applicable. 

5.10 All glass must be fully tempered, fabricated, and 
inspected in accordance with ASTM C1048, and the 
glass fabricator must provide certification of 
compliance with ASTM C1058 for fully tempered 
glass. Glass must be procured directly from a 
qualified glass fabricator and is not produced or 
supplied by C.R. Laurence Co., Inc. 

5.11 The CRL GRS™ and Taper-Loc® components, except 
for the glass, are supplied by C.R. Laurence Co., Inc., 
of Los Angeles, California. 

6.0 EVIDENCE SUBMITTED 
6.1 Data in accordance with the ICC-ES Acceptance 

Criteria for Glass Railing and Balustrade Systems 
(AC439) dated February 2014 (editorially revised July 
2015). 

6.2 Manufacturer’s published installation instructions. 

7.0 IDENTIFICATION 
7.1 The CRL GRS™ and Taper-Loc® guard system 

components described in this report are identified by 
a stamp on the packaging bearing the manufacturer’s 
name (C.R. Laurence Co., Inc., sometimes 
abbreviated as CRL); product description and/or part 
number; and the ICC-ES evaluation report number 
(ESR-3269). 

7.2 The report holder’s contact information is the 
following: 

C.R. LAURENCE COMPANY, INC. 
ARCHITECTURAL RAILING DIVISION 
2503 EAST VERNON AVENUE 
LOS ANGELES, CALIFORNIA 90058 
(800) 421-6144 
www.crlaurence.com 
www.crl-arch.com 
 

 

 
 

 

 

 

TABLE 1—GLASS PANELS STRENGTH 

GLASS PANEL 
THICKNESS 

(in.) 

MINIMUM 
GLASS PANEL 

THICKNESS 
(in.) 

MINIMUM 
GLASS 
PANEL 

WIDTH2 (in,)  

GUARD 
HEIGHT (Hg)1, 

(in.)  

GLASS 
HEIGHT 

ABOVE TOP 
OF BASE 
SHOE (in.)  

ALLOWABLE 
WIND 

PRESSURE 
(psf)  

LIVE LOAD3  
50 PLF  

MAXIMUM HEIGHT ABOVE TOP 
OF BASE SHOE (in.) BASED ON: 

STRESS 1" DEFLECTION 

1/2 0.469 
2'-6" 36 32 71.1  

52.75 40.08 
2'-10.5" 42 38 52.2 

5/8 0.595 
1'-7" 36 32 114.4 

84.0 50.84 
1'-10" 42 38 84.1 

3/4 0.719 
1'-0" 36 32 167.1 

124 64.44 
1'-3" 42 38 122.8 

For SI: 1 inch = 25.4 mm; 1 foot = 305 mm; 1 psf = 0.0479 kN/m2. 
1The allowable wind loads may be adjusted for other panel heights by: 
 
 W’ = W42*422  
 Hg

2 
 
 where Hg = total guard height measured from bottom of base shoe to top of top rail in inches. 
   W42 = Allowable load at 42-inch guard height. 
 
2Minimum glass panel width is defined as the minimum width of glass required to support the 200 pound concentrated live load acting horizontally. 
The minimum glass light width is 6 inches when top rail is continuous across a total glass width of 1.5 times the minimum width or attached to 
additional supports at rail ends. Where the top rail is continuous, multiple adjacent glass lights may be added together to provide the total 
length.3Other loads listed in Section 4.2.1 must be considered.  
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For SI: 1 inch = 25.4 mm. 

 
FIGURE 2—BASE SHOES 

 
 

 

 
 

FIGURE 3—ALUMINUM BRACKET TO WOOD 
(Dimensions are in inches; 1 inch = 25.4 mm) 

FIGURE 4—STEEL BRACKET TO WOOD 
(Dimensions are in inches; 1 inch = 25.4 mm) 
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TABLE 2G—FASCIA MOUNTED OVER DRAIN BLOCKS (WOOD SUBSTRATE) 

To Wood With ½-inch Lag Screws With 2.37-inch Minimum Embedment to Wood G > 0.49 
Anchor spacing to concrete 12-inches on-center for dry Locations Mc < 19% 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load 
50plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

48.7 psf 
41.4 psf 
48.7 psf 
48.7 psf 

36.3 psf 
30.8 psf 
36.3 psf 
36.3 psf 

60 in. 
50 in. 
60 in. 
60 in. 

Anchor spacing 6-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

92.6 psf 
77.8 psf 
92.6 psf 
92.6 psf 

69.0 psf 
57.9 psf 
69.0 psf 
69.0 psf 

118 in. 
97 in. 
118 in. 
118 in. 

Anchor spacing 12-inches on-center for wet locations Mc>19% 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L (3.047-inches min edge dist) 
B6S 
B7S 

34.5 psf 
29.4 psf 
34.5 psf 
34.5 psf 

25.7 psf 
21.9 psf 
25.7 psf 
25.7 psf 

41 in. 
34 in. 
41 in. 
41 in. 

Anchor spacing 6-inches on-center  

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

66.9 psf 
56.8 psf 
66.9 psf 
66.9 psf 

49.9 psf 
42.2 psf 
49.9 psf 
49.9 psf 

84 in. 
70 in. 
84 in. 
84 in. 

For SI: 1 inch = 25.4 mm; 1 psf = 0.0479 kN/m2. 

The allowable wind loads may be adjusted for other light heights by equation 3: 
 Wꞌ = W42*422   Eq. 3 
 HG

2 
Where  HG = glass height measured from top of base shoe to top of top rail in inches. 
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TABLE 2C—ANCHORAGE TO CONCRETE 

For anchorage to concrete Surface Mounted: 
3/8-inch diameter x 4-inch Hilti HUS-EZ (KH-EZ) in accordance with ESR-3027 or Hilti HSL-3 M8 x 33/4-inch anchor in accordance with  
ESR-1545. fꞌc = 3,000 psiB (20.6 MPa)2 embed depth = 2.5-inches (63.7 mm) effective depth 

Concrete anchors ≥ 3.75 inches edge distance1,2,3,4 
Anchor spacing to concrete 12-inches O.C. 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

42.7 psf 
39.0 psf 
45.6 psf 
47.9 psf 

31.4 psf 
28.6 psf 
33.5 psf 
35.2 psf 

61 in. 
51 in. 
61 in. 
61 in 

Anchor spacing to concrete 6-inches O.C. 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

68.6 psf 
61.5 psf 
73.2 psf 
75.7 psf 

50.4 psf 
45.2 psf 
53.8 psf 
55.6 psf 

97 in. 
63 in. 
97 in. 
97 in. 

For SI: 1 inch = 25.4 mm; 1 psf = 0.0479 kN/m2. See footnotes at the end of Table 2d. 
 
 
 
 

TABLE 2D—ANCHORAGE TO CONCRETE 

Surface Mounted Base Shoes:  
Concrete anchors 2.35-inches edge distance1,2,3,4 

Anchor spacing to concrete 12-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L (3.047-inches min edge dist) 

B6S 
B7S 

35.5 psf 
35.4 psf 
37.2 psf 
39.1 psf 

26.1 psf 
26.0 psfa 

27.3 psf 
28.7 psf 

42 in. 
42 in. 
44 in. 
46 in. 

aDoes not meet 50 plf live load on top rail required by Section 1607.8.1 of the IBC. See Section 4.2.1 of this report. 

Concrete anchors 1.75-inches edge distance 
Anchor spacing to concrete 6-inches on-center 

Total Guard Height (Hg) 
Base Shoe 

36-inches 
Allowable wind load 

42-inches 
Allowable wind load 

Live Load5 
50 plf 

Max. Height 

B5G, B5S, B5T, 8B 
B5L 
B6S 
B7S 

B7S 2.35-inches edge distance 

50.8 psf 
45.6 psf 
53.3 psf 
56.0 psf 
61.9 psf 

37.3 psf 
33.5 psf 
53.3 psf 
41.1 psf 
45.5 psf 

60 in. 
54 in. 
63 in. 
66 in. 
73 in. 

For SI: 1 inch = 25.4 mm; 1 psf = 0.0479 kN/m2. 
1Linear interpolation between guard heights, anchor spacing and edge distances is permitted. 
2Adjustment for concrete strength other than fꞌc = 3,000 psi, see section 4.2.3.2.1 of this report. 
3Adjustment for sand light-weight concrete: Wꞌ = 0.6*W 
4Allowable wind load maybe limited by glass strength. See Table 1 in this report. 
5Other loads listed in Section 4.2.1 must be considered. 
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TABLE 3—MAXIMUM TOP RAIL SPAN LENGTHS1, 4, 5  
(Based on the top rail spanning over a minimum of three glass panels) 

Top Rail Profile Material Maximum Middle Span2,3 (inches) Maximum End Span3 (inches) 
GR15 Stainless 55 17 
GR15 Brass 43 9 

GRS/GRSC15 Stainless 73 15 
GR16 Stainless 72 21 
GR19 Aluminum 84 21 
GR20 Stainless 96 33 
GR20 Brass 96 20 

GRS/GRSC20 Stainless 96 30 
GR25 Stainless 96 58 
GR25 Brass 96 32 
GR25 Aluminum 96 40 

GRS25 Stainless 96 30 
GR30 Stainless 96 72 
GR30 Brass 96 50 
GR30 Aluminum 96 63 
GR35 Stainless 96 72 
GR35 Brass 96 56 
GR35 Aluminum 96 85 
GR40 Stainless 96 72 
GR40 Brass 96 42 

GR207 Stainless 96 34 
GR257 Stainless 96 56 
GR257 Brass 96 29 
GR307 Stainless 98 69 
GR307 Brass 96 37 

GR307M Aluminum 96 64 
GROV4 Aluminum 96 60 
WCR20 Wood 40 11 
WCR25 Wood 83 21 
WCR30 Wood 96 36 
GRLC10 Stainless 83 24 
GRL10 Stainless 81 24 

For SI: 1 inch = 25.4 mm. 
1. Based on the capacity of the top rail considering the worst case between a 50 plf uniform load and a 200 lb. concentrated load.  
2. The maximum middle glass panel widths must not be greater than the maximum middle top rail span.  
3. The maximum end glass panel must not be greater than the maximum end top rail span.  
4. The glass panel widths must not be less than the minimum glass panel width noted in Table 1. 
5. When the top rail is attached to a wall or post, the maximum top rail end span may be increased to the same for the maximum middle 

span tabulated.    
 
 
 
 

 
TABLE 4—PLATE POST SIZES 

Plate Thickness 
(inches) 

Minimum Width 
(inches) 

Base shoes 

1/2 9 B5 series 
5/8 5.75 B6 series 
3/4 4 B7 series 
1 2.25 B5 series 

1.125 1.81 B6 series 
1.25 1.437 B7 series 

For SI: 1 inch = 25.4 mm. 
1. The plate post must be manufactured from stainless steel complying with 304 or 316 stainless steel with a minimum yield strength (Fy) 

of 30 ksi and a minimum tensile strength (Fu) of 70 ksi.  
2. The maximum end span of the top rail next to the post must not be greater than that in Table 3.  
3. Based on the capacity of the plate post considering the worst case between a 50 plf uniform load and a 200 lb. concentrated load.  

  



         27 March 2013
C.R. Laurence Co., Inc.
ATTN: Chris Hanstad
2503 East Vernon
Los Angeles, CA 90058

SUBJ:  CRL SRS STANDOFF RAILING SYSTEM
! GLASS BALUSTRADE GUARDS

The SRS Standoff Railing System is an engineered guardrail system that utilizes point supported 
glass balustrades.  When constructed in accordance with the attached details and installation 
guidelines the guardrail will safely support the following loading conditions:
! 200 pound point load on top rail, vertical or horizontal
! 50 plf load on top rail, vertical or horizontal or
! 25 psf uniform load on glass panel horizontal or
! 50 lb conc load on 1 sf
! Wind load 25 psf or higher loads in accordance with the wind load tables herein.
For single family residential construction only the 200# concentrated top rail load, 50# concentrated 
load and wind load are applicable.  

The SRS is to be used with tempered glass only, laminated or monolithic.  Laminated glass shall be 
made with DuPont SentryGlas+ interlayer.

Glass light stresses may be evaluated using either the simplified methods shown herein or by finite 
element analysis models for the specific proposed installation.

For these conditions the railing meets applicable requirements of the 2006, 2009 and 2012 
International Building Code and state codes adopted from the IBC codes, SEI/ASCE 8-02 and all 
requirements of ASTM E 2358-04.

Edward Robison, P.E.

Edward C. Robison, P.E.

10012 Creviston DR NW!                                                                                253-858-0855
Gig Harbor, WA 98335                                                                             fax 253-858-0856
                                                                                             email: elrobison@narrows.com
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Typical Installation:
For single family residential:
1/2” tempered glass
2 pairs of standoffs:
Interior installation, 5’ maximum width and 44” maximum height above standoffs.
Exterior installation 4’ maximum width and 44” maximum height above standoffs, 15.3 psf.

3 pairs of standoffs:
Interior installation, 7’ maximum width and 44” maximum height above standoffs.
Exterior installation 5’ maximum width and 44” maximum height above standoffs, 15.9 psf.

For commercial and other applications:
3/4” tempered glass
2 pairs of standoffs:
5’-6” maximum width and 44” maximum height above standoffs, 30.8 psf.

3 pairs of standoffs:
7’ maximum width and 44” maximum height above standoffs, 28 psf.
For other light sizes and wind loads refer to the equations and figures herein.
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GLASS BALUSTRADE GUARD RAIL
GLASS STRENGTH
All glass is fully tempered glass conforming to the specifications 
of ANSI Z97.1,  ASTM C 1048-97b and CPSC 16 CFR 1201.  For 
the 1/2” glass the typical Modulus of Rupture, Fr is 24,000 psi.  
The applicable safety factor against glass rupture is 4.0 in 
accordance with IBC 2407.1.1
Allowable glass bending stress:  24,000/4 = 6,000 psi. – Tension 
stress calculated.

Bending strength of glass for the given thickness:
! S = 12”* (t)2 =  2* (t)2 in3/ft
                                          6
Use the minimum glass thickness for stress calculations:                          
Figure 1
For 1/2” glass, tmin = 0.469” ;  Weight = 6.5 psf
S = 2*(0.469)2 = 0.44 in3/ft
! Malive = 6,000psi*0.44 in3/ft = 2,640”#/ft = 220’#

For 5/8” glass, tmin = 0.595” ;    Weight = 9.8 psf
S = 2*(0.595)2 = 0.708 in3/ft
! Malive = 6,000psi*0.708 in3/ft = 4,248”#/ft = 354’#

For 3/4” glass, tmin = 0.719” ;    Weight = 9.8 psf
S = 2*(0.719)2 = 1.034 in3/ft
! Malive = 6,000psi*1.034 in3/ft = 6,204”#/ft = 517’#

The allowable moments are based on the minimum glass thickness allowed for the nominal 
thickness.  The section properties and allowable moments may be calculated based on the actual 
glass thickness supplied.

Laminated glass shall be evaluated based on the effective thickness determined in accordance with 
ASTM E1300 or the DuPont online laminated glass calculator. 

For wind loading the allowable glass stress may be increased in accordance with ASTM E1300.  It is 
recommended that a maximum allowable stress of 9,600 psi be used for wind loads.  For wind loads 
the allowable moment may be taken as:
! Mawind = Malive*9,600/6000 = 1.6 Malive
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For cantilevered elements basic beam theory for cantilevered beams is used.
! Mu = χW*h2/2  for uniform load u  or
! Mp = χP*h/B for concentrated load P or
! MU = χU*h for uniform top rail load U or
! Mw = χW*h2*0.55  for uniform wind load W

Where χ is the moment amplification factor accounting for the increased maximum moment caused 
by the point supports. Where:
!  x = f(α) where the function is derived from FEA models and
! α = B/h

MOMENT AMPLIFICATION FACTORS:
The moment amplification factors were derived from a series of FEA models.  The equations are 
applicable for the geometric configurations shown.   In lieu of using the amplification factors shown 
herein the glass light stresses may be evaluated using either the simplified methods shown herein or 
by finite element analysis models for the specific proposed installation.

GLASS PANELS LOADS:
From IBC 1607.7
! On hand rail or top of glass – 200lb concentrated or 50 plf
! ! Any direction
Or! On panel – 25 psf horizontal load
Or! Wind load horizontal to glass either direction.

For vertical glass dead loads will not cause glass bending stress and glass bearing stresses are small 
and may be ignored.

ALLOWABLE WIND LOAD
Allowable wind load pressure may be calculated from:
! W = 1.6*Malive/(χ0.55*h2) = 2.9*Malive/(χ*h2)
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WIND LOADING
For wind load surface area is full area of guard:
Calculated in accordance with SEI/ASCE 7 Section 6.5.13  Design Wind Loads on Open Buildings 
and Other Structures.  This section is applicable for free standing building guardrails, wind walls and 
balcony railings that return to building walls.  Section 6.5.12.4.4 Parapets may be applicable when 
the rail is along a roof perimeter.  Actual wind loads must be determined by a qualified 
individual for a specific installation.
p = qp(GCp)  = qzGCf  (SEI/ASCE 7-05 eq. 6-26)
For guardrails the coefficients have the following values:
! G = 0.925 from section 6.5.8.2 for a very flexible structure.
! Cf = 2.5*0.8*0.6 = 1.2 Figure 6-20 with reduction for solid and end returns, will vary.
! Qz = KzKztKdV2I Where:
! ! I = 1.0
! ! Kz  from Table 6-3 at the height z of the railing centroid and exposure.
! ! Kd = 0.85 from Table 6-4.
! ! Kzt  From Figure 6-4 for the site topography, typically 1.0.

! V = Wind speed (mph) 3 second gust, Figure 6-1 or per local authority.
Exp B Exp C Exp D
Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp

120 1 0.85 1.11 120 1 0.85 1.11 120 1 0.85 1.11
Height Kz qz p (psf) Height Kz qz p (psf) Height Kz qz p (psf)

30 0.7 21.9 24.3 15 0.85 26.6 29.6 15 1.03 32.3 35.8
40 0.76 23.8 26.4 20 0.9 28.2 31.3 20 1.08 33.8 37.6

Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp
130 1 0.85 1.11 130 1 0.85 1.11 130 1 0.85 1.11

Height Kz qz p (psf) Height Kz qz p (psf) Height Kz qz p (psf)
30 0.7 25.7 28.6 15 0.85 31.3 34.7 15 1.03 37.9 42.0
40 0.76 27.9 31.0 20 0.9 33.1 36.7 20 1.08 39.7 44.1

Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp
140 1 0.85 1.11 140 1 0.85 1.11 140 1 0.85 1.11

Height Kz qz p (psf) Height Kz qz p (psf) Height Kz qz p (psf)
30 0.7 29.9 33.1 15 0.85 36.3 40.2 15 1.03 43.9 48.8
40 0.76 32.4 36.0 20 0.9 38.4 42.6 20 1.08 46.1 51.1

Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp Wind Sp Kzt Kd GCp
150 1 0.85 1.11 150 1 0.85 1.11 150 1 0.85 1.11

Height Kz qz p (psf) Height Kz qz p (psf) Height Kz qz p (psf)
30 0.7 34.3 38.0 15 0.85 41.6 46.2 15 1.03 50.4 56.0
40 0.76 37.2 41.3 20 0.9 44.1 48.9 20 1.08 52.9 58.7

For free standing guards and wind walls that do not return to a building wind loads shall be 
determined in accordance with SEI/ASCE 7-05 section 6.15.14 and figure 6-20.
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CALCULATE PEAK GLASS MOMENT
DETERMINATION OF χ
For two pairs of standoffs:
Applicability – Light Geometry
Standoffs in pairs are located 4” apart.
a:! 6” ≤ a ≤ 2h
b:! 12” ≤ b ≤ 60”
c:! 3” ≤ c ≤ h
d:! 2” ≤ d ≤ 10”
h:! limited by glass stress
B:! b+2d
α = B/h:  0.1< α ≤ 2.0
Example:

Glass light width B = 48” and h = 48” 
α = B/h = 48/48 = 1.0
χ = 1.85   Determine value of χ  from graph, figure 2
Load = 50 plf or 200# or 25 psf:                                                                  Figure 1
! Mu = χu*h2/2 = 1.90*25psf*4’2/2 = 380’#/ft
! Mp = χP*h/B  = 1.90*200#*4’/4’ = 380’#/ft
! MU = χU*h  = 1.90*50plf*4’ = 380’#/ft 

                                                                         Figure 2
For 200# concentrated load on 1 sf of glass (at top corner for worst case) the moment is distributed 
across the panel width at the standoffs so that moment is essentially the same as for a top rail applied 
load. C = lesser of B or h
! Mp = χP*(h-6”)/C  = 1.90*200#*(4’-0.5’)/4’ = 332.5’#/ft

CR Laurence Standoff Rail System – SRS! !         Page 7 of 21

Edward C. Robison, P.E.
10012 Creviston DR NW!                                                                                253-858-0855
Gig Harbor, WA 98335                                                                             fax 253-858-0856
                                                                                             email: elrobison@narrows.com

For typical 42” guard height, h = 44”:             Figure 5

                                                                          Figure 6
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1/2” Glass Applications
Acceptable light sizes for 1/2” glass:
For 1/2” glass, tmin = 0.469” 
S = 2*(0.469)2 = 0.44 in3/ft
! Malive = 6,000psi*0.44 in3/ft = 2,640”#/ft = 220’#
For single family residential applications apply 200# concentrated top rail load – 
50 plf load is not applicable.
With top rail distributing concentrated load to two lights minimum – 100# each light

For Two Support Pairs:
Try minimum light size of 32”, height 44”; α = 32/44 = 0.727
χ2 = 1.57  for 2 pairs
M = 1.57*100#*44” = 6,908”# ≤ 2.667’*2,640”#/ft = 7,041”#

For interior residential applications infill load = 5 psf for differential pressure:
M = 1.57*5psf*3.6672/2 = 52.78’#/ft  for 32” light width
Maximum uniform load = 220/52.78*5 = 20.8 psf

Check maximum light width of 66” x 44” high
χ2 = 2.5  for 2 pairs
M = 2.5*5psf*3.6672/2 = 84.04’#/ft  for 32” light width
Maximum wind load = W = 2.9*Malive/(χ*h2) =2.9*220/(2.5*3.6672) = 19 psf
okay for 85 mph 3 sec gust exposure B below 30’

Check wind load for a standard light width, B = 48” and h = 44”
α = 48/44 = 1.091
χ2 = 2.133  for 2 pairs
M = 2.133*Wpsf*3.6672*0.55 ≤ 1.6*220’#  solving for W
W = 220’#*1.6/(2.133*0.55*3.6672) = 22.3 psf

General Equation for 1/2” glass and 2 support pairs:
Allowable wind load = 640’#/(χ2*h2)

For Non-single family residential applications guard must be designed for 50 plf top rail 
load:
For χ2 = 2.4, a = 1.364 determine the maximum height:
h = 220/(2.4*50) = 1.833’  (1’-10”)
B = 1.833’*1.364 = 2.5’ (30”)

Typically 1/2” Glass is not to be used in Non-single family residential applications.
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GLASS STANDOFFS
To determine reactions on the standoffs:
Reactions are calculated using summation 
of forces and summation of moments:
V = D+L
where D = glass dead load plus cap rail or 
other attachments to the glass.
L = greater of 200# or 50plf* B

Vertical load share per standoff:
Vs = D/2 standoffs 
Assumes vertical load is supported on any 2 
standoffs to allow for construction tolerances, glass 
expansion and contraction and other factors that may 
cause uneven vertical loading on the standoffs
Moment on standoffs from vertical force:
Mv = Vs*k
where k = distance from centerline of glass to face of 
support attachment, typically 2” for RSOB2134 standard 
fitting.

For horizontal loading, moment about upper standoffs:
ML = 50plf*B*h  or 200#*h
Mw = w*B*h2*0.55
W = w*B*h

MT = greater of (ML or Mw) +Mv

Glass standoffs resist loading by forming a couple (tension and compression 
reactions)
Two pairs of standoffs per panel
Calculate Rl by ∑M about Ru
∑M = MT+(a-c)* Rl = 0    
Rl = MT/(a-c)
Typically a-c = 4”
Load share to individual standoff:
Rsl = Rl /n where n = number of standoff pairs, 2 or 3.

Ru= Rl+F where F = either wind force or live load depending on which produced the 
greatest moment.
! ! Rsu = Ru /n

Ru

Rl

l
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Standoff anchors – 3/8” stainless steel threaded rod to standoff and 3/8” rod to steel 
support.

Tensile area of 3/8” threaded rod (UNC) = 0.0775 in2

Rod strength = (0.6*75ksi) * 0.0775 in2 = 3,487#
Check thread strength into standoff – minimum thread embed = 3/8”
Internal thread stripping area = 0.828 in2 for 3/8 – 16 threads
Allowable load on threads = 0.58*Asn*t*Ftu/3 = 0.58*0.828*(3/8)*45ksi/3 = 2,700#
Allowable shear strength = 0.3*75 ksi*0.0775 in2 = 1,744#

Standoff welded to plate – 1/8” fillet weld: (welded option)
! Ta = 0.9*1/8”*π*2”*40 ksi/1.6 = 17.7 k
! Va = 0.3*17.7 k = 5.3 k
For welded standoff case the button attachment strength limits the loading.

Determine tension and shear on mounting stud:
From ∑ forces: 
Vertical loads will increase tension force in mounting stud:
T = TM+V*2”/1”

Check Interaction of shear and tension.
Check combined tension and shear on anchors:
!    H#      +     V#    = 0.44 < 1.2  Ok
          2,700#       1,744

Example for a glass light, 3/4” x 52” tall x 84” long with 25 psf wind loading:
! D = 9.8*(7’*4.333’)/2 = 149# < 1,744#
Tension component of reaction
! W = 25psf*3.667’*7’/2 = 321# to standoff
! M = (25psf*3.667’2*7’/2)*0.55 = 647.1’#
! Rl = (647.1*12)/(4”) = 1,941#
! Ru = 1,941+321 = 2,262# 
! T = 2,262+149*2”/1” = 2,560< 2,700
Combined tension and shear:
! 2,560#    +   149#    = 1.03 < 1.2  Ok
         2,700#         1,744

STANDOFF STRENGTH IS ADEQUATE FOR ALL ACCEPTABLE LIGHT SIZES.
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Product Data Sheet
Edition 11.2013/v1

Sarnafil® G410 EnergySmart Roof 
Membrane
▲ 1.2 mm (48 mil) ▲ 1.5 mm (60 mil) ▲1.8 mm (72 mil) 
▲ 2.0 mm (80 mil) ▲ Feltback

Description The Sarnafil® G410 EnergySmart Roof membrane is a heat-weldable membrane produced 
with an integral fibreglass mat reinforcement for excellent dimensional stability, for use in a 
Sika® Sarnafil® Adhered System.

Composition The G410 EnergySmart Roof membrane is a high-quality, thermoplastic PVC membrane 
with a fibreglass reinforcement. The Sarnafil® G410 roof membrane has a unique lacquer 
coating applied to the top of the membrane to reduce dirt pick up.

Sika® Canada’s EnergySmart Roof colour family consists of White, Tan, Light Grey, and 
Patina Green.

Features ■	Excellent	dimensional	stability.
■	Meets	LEED/Green	Globe	Requirements	for	Cool	Roofing	(see	chart).
■	Awarded	Platinum	Certification	under	NSF/ANSI	347	Sustainable	Single	Ply	Roofing.
■	Recycled	content	(see	chart).
■	Lacquer	coated	to	reduce	dirt	pick	up.
■	Hot-air	welded	seams	for	long-term	performance.
■	Proven	membrane	performance.

Codes and 
Approvals:

Sika® Canada’s Adhered Systems using G410 PVC membranes are classified by 
Underwriters	Laboratories,	Inc.,	Underwriters	Laboratories	of	Canada,	FM	Global,	Miami-
Dade	and	Florida	Building	Code.	Sarnafil® membranes also meet the material requirements 
of	 the	 International	 Building	 Code.	 For	 more	 information,	 please	 visit	 the	 “technical	
downloads” section of our website.

Packaging/Storage Membrane	rolls	are	wrapped	in	a	protective	film	and	strapped	to	a	wood	pallet.	
■	Dimensions:	
EnergySmart	White,	Tan	and	Light	Grey	are	available	as	3	m	(10	ft)	wide.	
EnergySmart	Patina	Green	is	available	as	2	m	(6.5	ft)	wide.	

■	Thickness:
1.2	mm	(48	mils)	/	1.5	mm	(60	mils)	/1.8	mm	(72	mils)	/	2.0	mm	(80	mils)

■	Weight	(depending	on	thickness	of	membrane	and	feltbacking)
2	m	(6.5	ft)	rolls	weigh	between	73	-	88	kg	(161	-	195	lb)	
3	m	(10	ft)	rolls	weigh	between	120	-	170	kg	(265	-	375	lb)

Installation G410 is installed by a Sika® Canada Authorized Applicator. After proper preparation of 
the substrate, G410 is unrolled into Sarnacol adhesive in accordance with Sika Canada’s 
Technical requirements and then pressed into place with a minimum 100 lb linoleum roller. 
The G410 is then heat-welded together by trained operators using Sika® Sarnafil®’s hot-air 
welding	 equipment.	 Different	 Sarnacol	 adhesives	 require	 different	 application	 methods.	
Please	consult	Sika	Canada’s	Applicator	Handbook	for	detailed	installation	procedures.

Availability The G410 roof membrane is available directly from Sika Canada Authorized Applicators 
when used within a Sarnafil® Roofing or Waterproofing System. Contact Sika Canada or 
visit www.sika.ca for further information.

Warranty Upon successful completion of the installed roof by the Sika Canada Authorized Applicator, 
Sika	Canada	can	provide	a	Warranty	to	the	Building	Owner	via	the	Authorized	Applicator.
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Sarnafil® G410 EnergySmart Roof Membrane

The information, and in particular, the recommendations relating to the application and end-use of Sika products, are given in 
good faith based on Sika’s current knowledge and experience of the products when properly stored, handled and applied under 
normal conditions, within their shelf life. In practice, the differences in materials, substrates and actual site conditions are such that 
no warranty in respect of merchantability or of fitness for a particular purpose, nor any liability arising out of any legal relationship 
whatsoever, can be inferred either from this information, or from any recommendations, or from any other advice offered. The 
proprietary rights of third parties must be observed. All orders are accepted subject to our current terms of sale and delivery. Users 
should always refer to the most recent issue of the Product Data Sheet for the product concerned, copies of which will be supplied 
on request or can be accessed in the Internet under www.sika.ca.

1-800-933-SIKA
www.sika .ca

Sika Canada Inc.
Head Office
601 Delmar Avenue
Pointe-Claire, Quebec  
H9R 4A9

Other locations
Toronto
Edmonton
Vancouver

An ISO 9001 certified company
Pointe-Claire: ISO 14001 certified EMS

Maintenance The G410 roof membrane requires no maintenance. As a prudent preventative 
measure,	Sika	Canada	 recommends	 that	 the	Owner	or	 that	 the	Owner’s	designated	
representative inspect the installed roof system for damage, plugged drains, weathered 
sealants, etc. at least twice a year and after each storm.

Technical Support Sika Canada provides technical support. Technical staff is available to advise 
applicators as to the proper installation method.

Technical Data (as manufactured):

Parameters

ASTM  
Test 

Method

ASTM 
D4434  
Type II

Requirement Typical Physical Properties
mm (mil) 1.2 (48) 1.5 (60) 1.8 (72) 2.0 (80)
Reinforcing	Material - - Fibreglass Fibreglass Fibreglass Fibreglass
Overall	Thickness, 
mm	(mils)

D638
1.14	(45)	 1.2	(48) 1.5	(60) 1.8	(72) 2.0	(80)

Thickness Above Scrim,,
mm	(mils)

--
	0.41	(16) 0.61	(24) 0.76	(30) 0.91	(36) 1.02	(40)

Felt	Weight,	g/m2 (oz/vg2)
feltback membrane only 305	(9) 305	(9) 305	(9) 305	(9) 305	(9)
Tensile	Strength,	min.	MPa	(psi)
		-Machine	Direction
		-Cross	Direction

D638
10.4	(1500)
10.4	(1500)

10.4	(1500)
10.4	(1500)

10.9	(1575)
10.7	(1550)

11.2	(1625)
10.9	(1575)

11.5	(1675)
11.2	(1625)

Elongation	at	Break,	(%)
			-Machine	Direction
			-Cross	Direction

D638
250
220

250
220

250
220

250
220

250
220

Seam Strength, min.  
(%	of	original)*

D638
75 Pass Pass Pass Pass

Retention	of	Properties	After	Heat	
Aging 

D3045

-Tensile	Strength,	min.	(%	of	
original)	

D638
90 Pass Pass Pass Pass

-Elongation, min. 
(%	of	original)

D638
90 Pass Pass Pass Pass

Tearing	Resistance	(M.D.),	min.	
N	(lbf)	

D1004
45	(10)	 67	(15) 78	(17.5) 91	(20.5) 98	(22)

Low	Temperature	Bend	
-40°C	(-40°F)	

D2136
Pass Pass Pass Pass Pass

Accelerated Weathering Test 
(Florescent	Light,	UV	exposure)

G154
5000	h 10 000 h 10 000 h 10 000 h 10 000 h

-Cracking	(7x	magnification) - None None None None None
-Discoloration	(by	observation) - Negligible Negligible Negligible Negligible Negligible
-Crazing	(7x	magnification) - None None None None None

Linear	Dimensional	Change	(%) D1204 0.10 max. -0.02 -0.02 -0.01 -0.01
Weight	Change	After	Immersion	in	
Water	(%)

D570
± 3.0 max. 2.4 1.9 1.8 1.7

Static Puncture Resistance 
15	kg	(33	lbf)

D5602
Pass Pass Pass Pass Pass

Dynamic	Puncture	Resistance 
20	J	(14,7	lbf/ft)	

D5635
Pass Pass Pass Pass Pass

Recycled	Content	(3	m	only) 9	%	Pre-Consumer	;	1	%	Post-Consumer
* Failure occurs through membrane rupture not seam failure.

EnergySmart Colours White*1 Tan*1 Light Grey*2
Patina 
Green*2

Initial	Solar	Reflectance 0.83 0.73 0.50 0.55
3 year Reflectance 0.70 0.65 0.44 0.46
Initial	Thermal	Emittance 0.90 0.85 0.84 0.86
3 year Thermal Emittance 0.86 0.86 0.85 0.85
Initial	Solar	Reflectance	Index 104 89 56 64
3	year	Solar	Reflectance	Index 85 78 49 51
*1 : Sika Sarnafil EnergySmart White and Tan membranes meet ENERGY STAR®, LEED, Green Globes and California’s Title 24 criteria for 
Low and Steep Slope applications.. 
*2 : Sarnafil EnergySmart Light Grey and Patina Green membranes meet ENERGY STAR®, LEED and Green Globes criteria for Steep Slope 
applications. EnergySmart Light Grey meets California’s Title 24 criteria for Steep Slope applications. EnergySmart Patina Green meets Title 24 
criteria for steep slope applications with a 3 year calculated value of 0.445 when using Title 24’s aged reflectance equation.

ENERGY STAR is only valid in the United States.
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GENERAL INFORMATION

01 Project Name Leidy Residence

02 Run Title Title 24 Analysis

03 Project Location 6216 Avenida Cresta

04 City La Jolla 05 Standards Version 2019

06 Zip code 92037 07 Software Version EnergyPro 8.1

08 Climate Zone 7 09 Front Orientation (deg/ Cardinal) 0

10 Building Type Single family 11 Number of Dwelling Units 1

12 Project Scope NewConstruction 13 Number of Bedrooms 4

14 Addition Cond. Floor Area (ft2) 0 15 Number of Stories 3

16 Existing Cond. Floor Area (ft2) n/a 17 Fenestration Average U-factor 0.41

18 Total Cond. Floor Area (ft2) 8123 19 Glazing Percentage (%) 38.78%

20 ADU Bedroom Count 0 21 ADU Conditioned Floor Area 0

22 Is Natural Gas Available? Yes

COMPLIANCE RESULTS

01 Building Complies with Computer Performance

02 This building incorporates features that require field testing and/or verification by a certified HERS rater under the supervision of a CEC-approved HERS provider.

03 This building incorporates one or more Special Features shown below
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ENERGY DESIGN RATING

Energy Design Ratings Compliance Margins

Efficiency¹ (EDR) Total² (EDR) Efficiency¹ (EDR) Total² (EDR)

Standard Design 38.9 19.9

Proposed Design 36.1 12 2.8 7.9

RESULT: 3: COMPLIES

1: Efficiency EDR includes improvements to the building envelope and more efficient equipment
2: Total EDR includes efficiency and demand response measures such as photovoltaic (PV) systems and batteries
3: Building complies when efficiency and total compliance margins are greater than or equal to zero

• Standard Design PV Capacity: 4.30 kWdc
• Proposed PV kWh output exceeds proposed electricity use by 6.8% which may violate NEM rules. Contact local utility.

ENERGY USE SUMMARY

Energy Use (kTDV/ft2-yr) Standard Design Proposed Design Compliance Margin Percent Improvement

Space Heating 9.97 8.08 1.89 19

Space Cooling 2.36 0.59 1.77 75

IAQ Ventilation 7.79 9.44 -1.65 -21.2

Water Heating 3.27 3.86 -0.59 -18

Self Utilization Credit n/a -1.4 1.4 n/a

Compliance Energy Total 23.39 20.57 2.82 12.1

REQUIRED PV SYSTEMS - SIMPLIFIED

01 02 03 04 05 06 07 08 09 10 11 12

DC System Size
(kWdc) Exception Module Type Array Type Power Electronics CFI Azimuth

(deg)
Tilt

Input
Array Angle

(deg) Tilt: (x in 12) Inverter Eff.
(%)

Annual
Solar Access

(%)

5 NA Standard Fixed (roof
mount) none false 180 Degre

es 22 4.85 96 100
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ENERGY DESIGN RATING BATTERY INPUTS

01 02 03 04 05 06

Control Capacity (kWh) Charging Efficiency Rate (kW)Rate (kW) Discharging Efficiency Rate (kW)Rate (kW)

Basic 5 0.95 n/a 0.95 n/a

REQUIRED SPECIAL FEATURES

The following are features that must be installed as condition for meeting the modeled energy performance for this computer analysis.

• Battery System: 5 kWh (Self Utilization Credit taken)
• Indoor air quality, balanced fan
• Cool roof
• Window overhangs and/or fins
• Non-standard duct location (any location other than attic)

HERS FEATURE SUMMARY

The following is a summary of the features that must be field-verified by a certified HERS Rater as a condition for meeting the modeled energy performance for this computer analysis. Additional
detail is provided in the buildng tables below. Registered CF2Rs and CF3Rs are required to be completed in the HERS Registry

Building-level Verifications:
• Quality insulation installation (QII)
• Indoor air quality ventilation
Cooling System Verifications:
• Minimum Airflow
• Verified EER
• Verified SEER
• Verified Refrigerant Charge
• Fan Efficacy Watts/CFM
Heating System Verifications:
• -- None --
HVAC Distribution System Verifications:
• Duct leakage testing
• Ducts located entirely in conditioned space confirmed by duct leakage testing
Domestic Hot Water System Verifications:
• -- None --
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BUILDING - FEATURES INFORMATION

01 02 03 04 05 06 07

Project Name Conditioned Floor Area (ft2)
Number of Dwelling

Units Number of Bedrooms Number of Zones Number of Ventilation
Cooling Systems

Number of Water
Heating Systems

Leidy Residence 8123 1 4 8 0 1

ZONE INFORMATION

01 02 03 04  05 06 07

Zone Name Zone Type HVAC System Name Zone Floor Area (ft2) Avg. Ceiling Height Water Heating System 1 Water Heating System 2

Basement Floor Zone -
Uni Conditioned HVAC - Unit 11 629 9 DHW Sys 1 N/A

Ground Floor Zone - Unit Conditioned HVAC - Unit 11 423 8.5 DHW Sys 1 N/A

Basement Floor Zone -
Un Conditioned HVAC - Unit 22 818 9 DHW Sys 1 N/A

Ground Floor Zone - Uni Conditioned HVAC - Unit 22 948 10 DHW Sys 1 N/A

2nd Floor Zone - Unit 2 Conditioned HVAC - Unit 22 1108 9 DHW Sys 1 N/A

Basement Floor Zone - U Conditioned HVAC - Unit 33 1383 10 DHW Sys 1 N/A

Ground Floor Zone - Un Conditioned HVAC - Unit 33 1845 9 DHW Sys 1 N/A

2nd Floor Zone - Unit 3 Conditioned HVAC - Unit 33 969 10 DHW Sys 1 N/A

OPAQUE SURFACES

01 02 03 04 05 06 07 08

Name Zone Construction Azimuth Orientation Gross Area (ft2)
Window and Door

Area (ft2) Tilt (deg)

North 12 Concrete Wall Basement Floor Zone -
Uni 12 Concrete Wall w/ R-15 0 Front 126 27 90

East 12 Concrete Wall Basement Floor Zone -
Uni 12 Concrete Wall w/ R-15 90 Left 234 226.391 90
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OPAQUE SURFACES

01 02 03 04 05 06 07 08

Name Zone Construction Azimuth Orientation Gross Area (ft2)
Window and Door

Area (ft2) Tilt (deg)

South 12 Concrete Wall Basement Floor Zone -
Uni 12 Concrete Wall w/ R-15 180 Back 41 37.5 90

West 12 Concrete Wall Basement Floor Zone -
Uni 12 Concrete Wall w/ R-15 270 Right 272 0 90

North Wall Ground Floor Zone -
Unit R-21 Wall 0 Front 216 123.25 90

East Wall Ground Floor Zone -
Unit R-21 Wall 90 Left 118 0 90

South Wall Ground Floor Zone -
Unit R-21 Wall 180 Back 216 123.15 90

West Wall Ground Floor Zone -
Unit R-21 Wall 270 Right 118 0 90

South 12 Concrete Wall
2

Basement Floor Zone -
Un 12 Concrete Wall w/ R-15 180 Back 287 29.5 90

West Wall 2 Basement Floor Zone -
Un R-21 Wall 270 Right 249 0 90

North Wall 2 Ground Floor Zone -
Uni R-21 Wall 0 Front 394 104.86 90

East Wall 2 Ground Floor Zone -
Uni R-21 Wall 90 Left 50 0 90

South Wall 2 Ground Floor Zone -
Uni R-21 Wall 180 Back 394 264.36 90

West Wall 3 Ground Floor Zone -
Uni R-21 Wall 270 Right 279 213.526 90

North Wall 3 2nd Floor Zone - Unit 2 R-21 Wall 0 Front 352 58.47 90

East Wall 3 2nd Floor Zone - Unit 2 R-21 Wall 90 Left 38 0 90

South Wall 3 2nd Floor Zone - Unit 2 R-21 Wall 180 Back 430 212.196 90

West Wall 4 2nd Floor Zone - Unit 2 R-21 Wall 270 Right 285 179 90

North Wall 4 Basement Floor Zone -
U R-21 Wall 0 Front 144 56.3 90
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OPAQUE SURFACES

01 02 03 04 05 06 07 08

Name Zone Construction Azimuth Orientation Gross Area (ft2)
Window and Door

Area (ft2) Tilt (deg)

East Wall 4 Basement Floor Zone -
U R-21 Wall 90 Left 212 0 90

South 12 Concrete Wall
3

Basement Floor Zone -
U 12 Concrete Wall w/ R-15 180 Back 452 27.25 90

West Wall 5 Basement Floor Zone -
U R-21 Wall 270 Right 49 0 90

North Wall 5 Ground Floor Zone - Un R-21 Wall 0 Front 445 190.2 90

East Wall 5 Ground Floor Zone - Un R-21 Wall 90 Left 519 302.336 90

South Wall 4 Ground Floor Zone - Un R-21 Wall 180 Back 445 126.083 90

West Wall 6 Ground Floor Zone - Un R-21 Wall 270 Right 334 236.705 90

North Wall 6 2nd Floor Zone - Unit 3 R-21 Wall 0 Front 428 269.18 90

East Wall 6 2nd Floor Zone - Unit 3 R-21 Wall 90 Left 326 172.493 90

South Wall 5 2nd Floor Zone - Unit 3 R-21 Wall 180 Back 340 216.26 90

West Wall 7 2nd Floor Zone - Unit 3 R-21 Wall 270 Right 50 8 90

Raised Floor Ground Floor Zone -
Unit R-19 Floor No Crawlspace n/a n/a 121 n/a n/a

Raised Floor 2 2nd Floor Zone - Unit 2 R-19 Floor No Crawlspace n/a n/a 387 n/a n/a

Raised Floor 3 Ground Floor Zone - Un R-19 Floor No Crawlspace n/a n/a 462 n/a n/a

Underground 12
Concrete

Basement Floor Zone -
Uni 12 Concrete Wall w/ R-151 n/a n/a 427 n/a n/a

Underground 12
Concrete 2

Basement Floor Zone -
Un 12 Concrete Wall w/ R-151 n/a n/a 606 n/a n/a

Underground 12
Concrete 3

Basement Floor Zone -
U 12 Concrete Wall w/ R-151 n/a n/a 373 n/a n/a

Interior Surface 3 Basement Floor Zone -
Uni R-19 Roof No Attic n/a n/a 100 n/a n/a

Interior Surface 4 Basement Floor Zone -
Un R-19 Roof No Attic n/a n/a 818 n/a n/a
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OPAQUE SURFACES

01 02 03 04 05 06 07 08

Name Zone Construction Azimuth Orientation Gross Area (ft2)
Window and Door

Area (ft2) Tilt (deg)

Interior Surface 5 Basement Floor Zone -
U R-19 Roof No Attic n/a n/a 1383 n/a n/a

Interior Surface 6 Ground Floor Zone - Un R-0 Roof No Attic n/a n/a 969 n/a n/a

Interior Surface 7 Ground Floor Zone -
Unit R-19 Floor No Crawlspace1 n/a n/a 100 n/a n/a

Interior Surface 8 Ground Floor Zone -
Uni R-0 Floor No Crawlspace n/a n/a 818 n/a n/a

Interior Surface 9 2nd Floor Zone - Unit 2 R-19 Floor No Crawlspace1 n/a n/a 721 n/a n/a

OPAQUE SURFACES - CATHEDRAL CEILINGS

01 02 03 04 05 06 07 08 09 10 11

Name Zone Construction Azimuth Orientation Area (ft2)
Skylight Area

(ft2)
Roof Rise (x in

12)
Roof

Reflectance Roof Emittance Cool Roof

Flat Roof Basement Floor
Zone - Uni R-38 Flat Roof 0 Front 529 0 0 0.1 0.85 No

Flat Roof 2 Ground Floor
Zone - Unit

R-38 Flat Roof
w/ Cool Ro 0 Front 423 0 0 0.7 0.8 Yes

Flat Roof 3 Ground Floor
Zone - Uni R-38 Flat Roof 0 Front 227 0 0 0.1 0.85 No

Flat Roof 4 2nd Floor Zone -
Unit 2

R-38 Flat Roof
w/ Cool Ro 0 Front 1108 0 0 0.7 0.8 Yes

Flat Roof 5 Ground Floor
Zone - Un R-38 Flat Roof 0 Front 876 0 0 0.1 0.85 No

Flat Roof 6 2nd Floor Zone -
Unit 3

R-38 Flat Roof
w/ Cool Ro 0 Front 969 0 0 0.7 0.8 Yes
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FENESTRATION / GLAZING

01 02 03 04 05 06 07 08 09 10 11 12 13 14

Name Type Surface Orientation Azimuth Width
(ft)

Height
(ft) Mult.

Area
(ft2)

U-factor U-factor
Source SHGC

SHGC
Sourc

e

Exterior
Shading

East Window Window East 12 Concrete Wall Left 90 1 184.8 0.41 NFRC 0.24 NFRC Bug Screen

East Window 2 Window East 12 Concrete Wall Left 90 4.58 9.09 0 41.59 0.41 NFRC 0.24 NFRC Bug Screen

South Window Window South 12 Concrete Wall Back 180 1 37.5 0.41 NFRC 0.24 NFRC Bug Screen

North Window Window North Wall Front 0 1 123.2
5 0.41 NFRC 0.24 NFRC Bug Screen

South Window 2 Window South Wall Back 180 1 123.1
5 0.41 NFRC 0.24 NFRC Bug Screen

South Window 3 Window South 12 Concrete Wall 2 Back 180 1 29.5 0.41 NFRC 0.24 NFRC Bug Screen

North Window 2 Window North Wall 2 Front 0 1 104.8
6 0.41 NFRC 0.24 NFRC Bug Screen

South Window 4 Window South Wall 2 Back 180 1 264.3
6 0.41 NFRC 0.24 NFRC Bug Screen

West Window Window West Wall 3 Right 270 20.08 10.33 1 207.4
3 0.41 NFRC 0.24 NFRC Bug Screen

West Window 2 Window West Wall 3 Right 270 3.66 1.66 1 6.1 0.41 NFRC 0.24 NFRC Bug Screen

North Window 3 Window North Wall 3 Front 0 1 58.47 0.41 NFRC 0.24 NFRC Bug Screen

South Window 5 Window South Wall 3 Back 180 5 7 1 35 0.41 NFRC 0.24 NFRC Bug Screen

South Window 6 Window South Wall 3 Back 180 3.16 7 1 22.16 0.41 NFRC 0.24 NFRC Bug Screen

South Window 7 Window South Wall 3 Back 180 6.5 2 1 13 0.41 NFRC 0.24 NFRC Bug Screen

South Window 8 Window South Wall 3 Back 180 11.91 7 1 83.37 0.41 NFRC 0.24 NFRC Bug Screen

South Window 9 Window South Wall 3 Back 180 3 7 1 21 0.41 NFRC 0.24 NFRC Bug Screen

South Window 10 Window South Wall 3 Back 180 3.41 7 1 23.92 0.41 NFRC 0.24 NFRC Bug Screen

South Window 11 Window South Wall 3 Back 180 1.75 1.66 1 2.91 0.41 NFRC 0.24 NFRC Bug Screen

South Window 12 Window South Wall 3 Back 180 6.5 1.66 1 10.83 0.41 NFRC 0.24 NFRC Bug Screen

West Window 3 Window West Wall 4 Right 270 1 62 0.41 NFRC 0.24 NFRC Bug Screen

West Window 4 Window West Wall 4 Right 270 13 9 1 117 0.41 NFRC 0.24 NFRC Bug Screen
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FENESTRATION / GLAZING

01 02 03 04 05 06 07 08 09 10 11 12 13 14

Name Type Surface Orientation Azimuth Width
(ft)

Height
(ft) Mult.

Area
(ft2)

U-factor U-factor
Source SHGC

SHGC
Sourc

e

Exterior
Shading

North Window 4 Window North Wall 4 Front 0 1 56.3 0.41 NFRC 0.24 NFRC Bug Screen

North Window 5 Window North Wall 5 Front 0 1 190.2 0.41 NFRC 0.24 NFRC Bug Screen

East Window 3 Window East Wall 5 Left 90 1 65.01 0.41 NFRC 0.24 NFRC Bug Screen

East Window 4 Window East Wall 5 Left 90 9.08 4.66 1 42.4 0.41 NFRC 0.24 NFRC Bug Screen

East Window 5 Window East Wall 5 Left 90 19.83 9.83 1 194.9
3 0.41 NFRC 0.24 NFRC Bug Screen

South Window 13 Window South Wall 4 Back 180 9 9.75 1 87.75 0.41 NFRC 0.24 NFRC Bug Screen

South Window 14 Window South Wall 4 Back 180 23 1.66 1 38.33 0.41 NFRC 0.24 NFRC Bug Screen

West Window 5 Window West Wall 6 Right 270 5.33 7.83 1 41.78 0.41 NFRC 0.24 NFRC Bug Screen

West Window 6 Window West Wall 6 Right 270 19.83 9.83 1 194.9
3 0.41 NFRC 0.24 NFRC Bug Screen

North Window 6 Window North Wall 6 Front 0 1 269.1
8 0.41 NFRC 0.24 NFRC Bug Screen

East Window 6 Window East Wall 6 Left 90 1 140.8
3 0.41 NFRC 0.24 NFRC Bug Screen

East Window 7 Window East Wall 6 Left 90 3.16 10 1 31.66 0.41 NFRC 0.24 NFRC Bug Screen

South Window 15 Window South Wall 5 Back 180 22 9.83 1 216.2
6 0.41 NFRC 0.24 NFRC Bug Screen

West Window 7 Window West Wall 7 Right 270 1 8 0.41 NFRC 0.24 NFRC Bug Screen

OPAQUE DOORS

01 02 03 04

Name Side of Building Area (ft2) U-factor

Solid Core Door North 12 Concrete Wall 27 0.2

Solid Core Door 2 South 12 Concrete Wall 3 27.25 0.2
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OVERHANGS AND FINS

01 02 03 04 05 06 07 08 09 10 11 12 13 14

Window
Overhang Left Fin Right Fin

Depth Dist Up Left Extent Right
Extent Flap Ht. Depth Top Up Dist L Bot Up Depth Top Up Dist R Bot Up

East Window 2 5 1 5 5 0 0 0 0 0 0 0 0 0

West Window 3 1 3 3 0 0 0 0 0 0 0 0 0

West Window 2 3 1 3 3 0 0 0 0 0 0 0 0 0

South Window 5 2 1 2 2 0 0 0 0 0 0 0 0 0

South Window 6 2 1 2 2 0 0 0 0 0 0 0 0 0

South Window 7 20 1 2 2 0 0 0 0 0 0 0 0 0

South Window 8 3 1 3 3 0 0 0 0 0 0 0 0 0

South Window 9 3 1 3 3 0 0 0 0 0 0 0 0 0

South Window 10 2 1 2 2 0 0 0 0 0 0 0 0 0

South Window 11 2 1 2 2 0 0 0 0 0 0 0 0 0

South Window 12 2 1 2 2 0 0 0 0 0 0 0 0 0

West Window 4 5 1 5 5 0 0 0 0 0 0 0 0 0

East Window 4 2 1 2 2 0 0 0 0 0 0 0 0 0

East Window 5 2 1 2 2 0 0 0 0 0 0 0 0 0

South Window 13 8 1 8 8 0 0 0 0 0 0 0 0 0

South Window 14 6 1 6 6 0 0 0 0 0 0 0 0 0

West Window 5 2 1 2 2 0 0 0 0 0 0 0 0 0
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OVERHANGS AND FINS

01 02 03 04 05 06 07 08 09 10 11 12 13 14

Window
Overhang Left Fin Right Fin

Depth Dist Up Left Extent Right
Extent Flap Ht. Depth Top Up Dist L Bot Up Depth Top Up Dist R Bot Up

West Window 6 2 1 2 2 0 0 0 0 0 0 0 0 0

East Window 7 1 1 1 1 0 0 0 0 0 0 0 0 0

South Window 15 1 1 1 1 0 0 0 0 0 0 0 0 0

SLAB FLOORS

01 02 03 04 05 06 07

Name Zone Area (ft2) Perimeter (ft) Edge Insul. R-value and Depth Carpeted Fraction Heated

Slab-on-Grade Basement Floor Zone -
Uni 629 74.77 None 80% No

Slab-on-Grade 2 Ground Floor Zone -
Unit 202 47.1 None 80% No

Slab-on-Grade 3 Basement Floor Zone -
Un 818 30.2 None 80% No

Slab-on-Grade 4 Ground Floor Zone -
Uni 130 106.3 None 80% No

Slab-on-Grade 5 Basement Floor Zone -
U 1383 81.6 None 80% No
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OPAQUE SURFACE CONSTRUCTIONS

01 02 03 04  05 06 07 08

Construction Name Surface Type Construction Type Framing Total Cavity
R-value

Interior / Exterior
Continuous

R-value
U-factor Assembly Layers

12 Concrete Wall w/
R-15 Exterior Walls Concrete / ICF /

Brick None n/a R-15 / None 0.057

Inside Finish: Gypsum Board
Insulation/Furring: R-15 / no furring

Mass Layer: 12 in. Concrete
Exterior Finish: 3 Coat Stucco

R-21 Wall Exterior Walls Wood Framed Wall 2x6 @ 16 in. O. C. R-21 None / None 0.069
Inside Finish: Gypsum Board
Cavity / Frame: R-21 / 2x6

Exterior Finish: 3 Coat Stucco

R-38 Flat Roof Cathedral Ceilings Wood Framed
Ceiling 2x12 @ 16 in. O. C. R-38 None / None 0.03

Roofing: Light Roof (Asphalt Shingle)
Roof Deck: Wood

Siding/sheathing/decking
Cavity / Frame: R-38 / 2x12
Inside Finish: Gypsum Board

R-38 Flat Roof w/ Cool
Ro Cathedral Ceilings Wood Framed

Ceiling 2x12 @ 16 in. O. C. R-38 None / None 0.03

Roofing: Light Roof (Asphalt Shingle)
Roof Deck: Wood

Siding/sheathing/decking
Cavity / Frame: R-38 / 2x12
Inside Finish: Gypsum Board

R-0 Wall Interior Walls Wood Framed Wall 2x4 @ 16 in. O. C. R-0 None / None 0.277
Inside Finish: Gypsum Board
Cavity / Frame: no insul. / 2x4

Other Side Finish: Gypsum Board

R-19 Floor No
Crawlspace Exterior Floors Wood Framed Floor 2x10 @ 16 in. O. C. R-19 None / None 0.047

Floor Surface: Carpeted
Floor Deck: Wood

Siding/sheathing/decking
Cavity / Frame: R-19 / 2x10

R-19 Floor No
Crawlspace1 Interior Floors Wood Framed Floor 2x10 @ 16 in. O. C. R-19 None / None 0.045

Floor Surface: Carpeted
Floor Deck: Wood

Siding/sheathing/decking
Cavity / Frame: R-19 / 2x10

Ceiling Below Finish: Gypsum Board
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WATER HEATING SYSTEMS

01 02 03 04  05 06 07

Name System Type Distribution Type Water Heater Name (#) Solar Heating System Compact Distribution HERS Verification

DHW Sys 1 Domestic Hot Water
(DHW)

Standard Distribution
System DHW Heater 1 (3) n/a None n/a

WATER HEATERS

01 02 03 04 05 06 07 08 09 10 11 12

Name
Heating
Element

Type
Tank Type #

Units

Tank
Vol.
(gal)

Energy
Factor or
Efficiency

Input Rating
or Pilot

Tank
Insulation

R-value
(Int/Ext)

Standby Loss
or Recovery

Eff.

1st Hr. Rating
or Flow Rate

NEEA Heat Pump
Brand or Model

Tank Location or
Ambient Condition

DHW Heater 1 Gas Consumer
Instantaneous 3 0 0.97-UEF 200000-

Btu/Hr 0 n/a n/a n/a n/a

WATER HEATING - HERS VERIFICATION

01 02 03 04 05 06 07 08

Name Pipe Insulation Parallel Piping Compact Distribution Compact Distribution
Type Recirculation Control Central DHW

Distribution
Shower Drain Water

Heat Recovery

DHW Sys 1 - 1/3 Not Required Not Required Not Required None Not Required Not Required Not Required

SPACE CONDITIONING SYSTEMS

01 02 03 04 05 06 07 08 09 10 11

Name System Type Heating Unit
Name

Cooling Unit
Name Fan Name Distribution

Name

Required
Thermostat

Type
Status

Verified
Existing

Condition

Heating
Equipment

Count

Cooling
Equipment

Count

HVAC - Unit 11 Heating and cooling system
other

Heating
Component

1

Cooling
Component

1
HVAC Fan 1

Air
Distribution
System 1

Setback New NA 1 1
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OPAQUE SURFACE CONSTRUCTIONS

01 02 03 04  05 06 07 08

Construction Name Surface Type Construction Type Framing Total Cavity
R-value

Interior / Exterior
Continuous

R-value
U-factor Assembly Layers

R-0 Floor No Crawlspace Interior Floors Wood Framed Floor 2x12 @ 16 in. O. C. R-0 None / None 0.196

Floor Surface: Carpeted
Floor Deck: Wood

Siding/sheathing/decking
Cavity / Frame: no insul. / 2x12

Ceiling Below Finish: Gypsum Board

12 Concrete Wall w/
R-151 Underground Walls Concrete / ICF /

Brick None n/a R-15 / None 0.061
Inside Finish: Gypsum Board

Insulation/Furring: R-15 / no furring
Mass Layer: 12 in. Concrete

R-19 Roof No Attic Interior Ceiling Wood Framed
Ceiling 2x8 @ 16 in. O. C. R-19 None / None 0.046

Floor Surface: Carpeted
Floor Deck: Wood

Siding/sheathing/decking
Cavity / Frame: R-19 / 2x8

Ceiling Below Finish: Gypsum Board

R-0 Roof No Attic Interior Ceiling Wood Framed
Ceiling 2x4 @ 16 in. O. C. R-0 None / None 0.202

Floor Surface: Carpeted
Floor Deck: Wood

Siding/sheathing/decking
Cavity / Frame: no insul. / 2x4

Ceiling Below Finish: Gypsum Board

BUILDING ENVELOPE - HERS VERIFICATION

01 02 03 04

Quality Insulation Installation (QII) Quality Installation of Spray Foam Insulation Building Envelope Air Leakage CFM50

Required Not Required Not Required n/a

420-P010053416A-000-000-0000000-0000 05/20/2020 11:47 CHEERS

CERTIFICATE OF COMPLIANCE                                                                                                                                                                                                                                             CF1R-PRF-01E

Project Name: Leidy Residence Calculation Date/Time: 2020-05-19T14:44:15-07:00                                    (Page 15 of 19)

Calculation Description: Title 24 Analysis Input File Name: 200661_BL low glazing values.ribd19x

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2019 Residential Compliance Report Version: 2019.1.108
Schema Version: rev 20200101

Report Generated: 2020-05-19   14:46:01

SPACE CONDITIONING SYSTEMS

01 02 03 04 05 06 07 08 09 10 11

Name System Type Heating Unit
Name

Cooling Unit
Name Fan Name Distribution

Name

Required
Thermostat

Type
Status

Verified
Existing

Condition

Heating
Equipment

Count

Cooling
Equipment

Count

HVAC - Unit 22 Heating and cooling system
other

Heating
Component

2

Cooling
Component

2
HVAC Fan 2

Air
Distribution
System 2

Setback New NA 1 1

HVAC - Unit 33 Heating and cooling system
other

Heating
Component

3

Cooling
Component

3
HVAC Fan 3

Air
Distribution
System 3

Setback New NA 1 1

HVAC - HEATING UNIT TYPES

01 02 03 04

Name System Type Number of Units Heating Efficiency

Heating Component 1 Central gas furnace 1 AFUE-98

Heating Component 2 Central gas furnace 1 AFUE-98

Heating Component 3 Central gas furnace 1 AFUE-98

HVAC - COOLING UNIT TYPES

01 02 03 04 05 06 07 08

Name System Type Number of Units Efficiency EER Efficiency SEER Zonally Controlled Mulit-speed
Compressor HERS Verification

Cooling Component 1 Central split AC 1 13 20.5 Not Zonal Single Speed Cooling Component
1-hers-cool

Cooling Component 2 Central split AC 1 13 20.5 Not Zonal Single Speed Cooling Component
2-hers-cool

Cooling Component 3 Central split AC 1 13 20.5 Not Zonal Single Speed Cooling Component
3-hers-cool
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HVAC COOLING - HERS VERIFICATION

01 02 03 04 05 06

Name Verified Airflow Airflow Target Verified EER Verified SEER Verified Refrigerant Charge

Cooling Component
1-hers-cool Required 350 Required Required Required

Cooling Component
2-hers-cool Required 350 Required Required Required

Cooling Component
3-hers-cool Required 350 Required Required Not Required

HVAC - DISTRIBUTION SYSTEMS

01 02 03 04 05 06 07 08 09 10 11 12

Duct Ins. R-value Duct Location Surface Area

Name Type Design Type Supply Return Supply Return Supply Return Bypass
Duct Duct Leakage HERS

Verification

Air Distribution
System 1

Conditioned
space-entirely Non-Verified R-6 R-6 Conditio

ned Zone
Conditio
ned Zone n/a n/a

No
Bypass
Duct

Sealed and
Tested

Air
Distribution

System
1-hers-dist

Air Distribution
System 2

Conditioned
space-entirely Non-Verified R-6 R-6 Conditio

ned Zone
Conditio
ned Zone n/a n/a

No
Bypass
Duct

Sealed and
Tested

Air
Distribution

System
2-hers-dist

Air Distribution
System 3

Conditioned
space-entirely Non-Verified R-6 R-6 Conditio

ned Zone
Conditio
ned Zone n/a n/a

No
Bypass
Duct

Sealed and
Tested

Air
Distribution

System
3-hers-dist
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HVAC DISTRIBUTION - HERS VERIFICATION

01 02 03 04 05 06 07 08 09

Name Duct Leakage
Verification

Duct Leakage
Target (%)

Verified Duct
Location

Verified Duct
Design Buried Ducts Deeply Buried

Ducts
Low-leakage Air

Handler

Low Leakage
Ducts Entirely in

Conditioned
Space

Air Distribution
System 1-hers-dist Yes 5.0 Required Not Required Not Required Credit not taken Not Required No

Air Distribution
System 2-hers-dist Yes 5.0 Required Not Required Not Required Credit not taken Not Required No

Air Distribution
System 3-hers-dist Yes 5.0 Required Not Required Not Required Credit not taken Not Required No

HVAC - FAN SYSTEMS

01 02 03 04

Name Type Fan Power (Watts/CFM) Name

HVAC Fan 1 HVAC Fan 0.45 HVAC Fan 1-hers-fan

HVAC Fan 2 HVAC Fan 0.45 HVAC Fan 2-hers-fan

HVAC Fan 3 HVAC Fan 0.45 HVAC Fan 3-hers-fan

HVAC FAN SYSTEMS - HERS VERIFICATION

01 02 03

Name Verified Fan Watt Draw Required Fan Efficacy (Watts/CFM)

HVAC Fan 1-hers-fan Required 0.45

HVAC Fan 2-hers-fan Required 0.45

HVAC Fan 3-hers-fan Required 0.45
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IAQ (INDOOR AIR QUALITY) FANS

01 02 03 04 05 06

Dwelling Unit IAQ CFM IAQ Watts/CFM IAQ Fan Type IAQ Recovery Effectiveness (%)
IAQ Recovery Effectiveness -

SREIAQ Recovery Effectiveness
- SRE

SFam IAQVentRpt 1-1 118 0.898305 Balanced HRV 61 n/a

SFam IAQVentRpt 2-1 118 0.898305 Balanced HRV 61 n/a

SFam IAQVentRpt 3-1 118 0.898305 Balanced HRV 61 n/a
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DOCUMENTATION AUTHOR'S DECLARATION STATEMENT

1. I certify that this Certificate of Compliance documentation is accurate and complete.
Documentation Author Name: Documentation Author Signature:

Company: Signature Date:

Address: CEA/ HERS Certification Identification (If applicable):

City/State/Zip: Phone:

RESPONSIBLE PERSON'S DECLARATION STATEMENT
I certify the following under penalty of perjury, under the laws of the State of California:

1. I am eligible under Division 3 of the Business and Professions Code to accept responsibility for the building design identified on this Certificate of Compliance.
2. I certify that the energy features and performance specifications identified on this Certificate of Compliance conform to the requirements of Title 24, Part 1 and Part 6 of the California Code of Regulations.
3. The building design features or system design features identified on this Certificate of Compliance are consistent with the information provided on other applicable compliance documents, worksheets,

calculations, plans and specifications submitted to the enforcement agency for approval with this building permit application.
Responsible Designer Name: Responsible Designer Signature:

Company: Date Signed:

Address: License:

City/State/Zip: Phone:

 

Brandon Lindquist

Alternative Energy Systems 05/20/2020

3235 N. Verdugo Rd. RCN13458

Glendale, CA 91208 818-957-7733

Daryl Olesinski

O + L Building Projects LLC 05/20/2020

4509 Grand View Blvd.

Los Angeles, CA 90066 (310) 390-1650

420-P010053416A-000-000-0000000-0000 05/20/2020 11:47 CHEERS

NOTICE: This certificate has been generated by CHEERS using information uploaded by third parties not affiliated or
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RESIDENTIAL MEASURES SUMMARY                               RMS-1 
Project Name Building Type     � Single Family � Addition Alone Date 

                         � Multi Family � Existing+ Addition/Alteration  
Project Address California Energy Climate Zone Total Cond. Floor Area Addition # of Units 

     

INSULATION  Area   
Construction Type Cavity (ft2) Special Features  Status 
      
      
      
      
      
      
      
      
FENESTRATION  Total Area:  Glazing Percentage:  New/Altered Average U-Factor:  
Orientation   Area(ft2) U-Fac SHGC Overhang Sidefins Exterior Shades Status 
        
        
        
        
        
        
        
        
        
        
        
        
        
        
HVAC SYSTEMS      
Qty. Heating Min. Eff Cooling Min. Eff Thermostat Status 

       
       
       

HVAC DISTRIBUTION   Duct  
Location Heating Cooling Duct Location R-Value Status 
      
      
      
WATER HEATING     
Qty. Type Gallons Min. Eff Distribution Status 
      
      
      
   
 

Leidy Residence

6216 Avenida Cresta   La Jolla

0.24

Wood Framed Rafter

5/20/2020
✔

CA Climate Zone 07 8,123 1

Unheated Slab-on-Grade

Wall

Door

Slab

Roof

Demising

Wall

Solid Unit Masonry

Opaque Door

Wood Framed Rafter

Wood Framed

2,470

54

3,162

1,632

2,301

3,574

R 38

- no insulation -

R-5

- no insulation -

R 19

R 21

New

New

New

New

New

New

Perim = 340'

Add=R-15.0

n/a

Left (E)

Left (E)

Rear (S)

Front (N)

Right (W)

Rear (S)

Right (W)

Rear (S)

Rear (S)

Right (W)

13.0

390.6

41.6

454.5

802.3

213.6

94.8

70.0

104.4

117.0

0.410

0.410

0.410

0.410

0.410

0.410

0.410

0.410

0.410

0.410

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

0.24

2.0

20.0

none

5.0

none

none

3.0

none

3.0

5.0

none

none

none

none

none

none

none

none

none

none

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

New

New

New

New

New

New

New

New

New

New

20.5 SEER

Central Furnace

1

1

1

Central Furnace

Central Furnace

Split Air Conditioner

Split Air Conditioner

Split Air Conditioner

98% AFUE

98% AFUE

98% AFUE

New

New

New20.5 SEER

20.5 SEER

Setback

Setback

Setback

New

Conditioned

HVAC - Unit 3

HVAC - Unit 1

HVAC - Unit 2

Ducted

Ducted

Ducted

Ducted

Ducted

Ducted

New

New

Conditioned

Conditioned

6.0

6.0

6.0

Standard3 Small Instantaneous Gas 0.970 New
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Wood Framed w/o Crawl SpaceFloor

Roof Wood Framed Rafter

1,791

2,500

R 19

R 38

New

NewCool Roof

Left (E) 237.4 0.410 0.24 2.0 none N/A New

Rear (S) 87.8 0.410 0.24 8.0 none N/A New

Rear (S) 38.3 0.410 0.24 6.0 none N/A New

Right (W) 236.8 0.410 0.24 2.0 none N/A New

3,150 38.8% 0.41

RESIDENTIAL MEASURES SUMMARY                               RMS-1 
Project Name Building Type     � Single Family � Addition Alone Date 

                         � Multi Family � Existing+ Addition/Alteration  
Project Address California Energy Climate Zone Total Cond. Floor Area Addition # of Units 

     

INSULATION  Area   
Construction Type Cavity (ft2) Special Features  Status 
      
      
      
      
      
      
      
      
FENESTRATION  Total Area:  Glazing Percentage:  New/Altered Average U-Factor:  
Orientation   Area(ft2) U-Fac SHGC Overhang Sidefins Exterior Shades Status 
        
        
        
        
        
        
        
        
        
        
        
        
        
        
HVAC SYSTEMS      
Qty. Heating Min. Eff Cooling Min. Eff Thermostat Status 

       
       
       

HVAC DISTRIBUTION   Duct  
Location Heating Cooling Duct Location R-Value Status 
      
      
      
WATER HEATING     
Qty. Type Gallons Min. Eff Distribution Status 
      
      
      
   
 

Leidy Residence

6216 Avenida Cresta   La Jolla

5/20/2020
✔

CA Climate Zone 07 8,123 1

Wood Framed Rafter

Demising

Demising

Demising

Wood Framed

Wood Framed w/o Crawl Space

1,159

818

969

- no insulation -

- no insulation -

- no insulation -

New

New

New

n/a

Left (E)

Rear (S)

31.7

216.3

0.410

0.410

0.24

0.24

1.0

1.0

none

none

N/A

N/A

New

New
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3,150 38.8% 0.41

2019 Low-Rise Residential Mandatory Measures Summary 
 

NOTE: Low-rise residential buildings subject to the Energy Standards must comply with all applicable mandatory measures, regardless of the compliance approach 

used. Review the respective section for more information. *Exceptions may apply. 

(01/2020) 
Building Envelope Measures:  

§ 110.6(a)1: 
Air Leakage. Manufactured fenestration, exterior doors, and exterior pet doors must limit air leakage to 0.3 CFM per square foot or less 
when tested per NFRC-400, ASTM E283 or AAMA/WDMA/CSA 101/I.S.2/A440-2011.* 

§ 110.6(a)5: Labeling. Fenestration products and exterior doors must have a label meeting the requirements of § 10-111(a). 

§ 110.6(b): 
Field fabricated exterior doors and fenestration products must use U-factors and solar heat gain coefficient (SHGC) values from Tables 
110.6-A, 110.6-B, or JA4.5 for exterior doors. They must be caulked and/or weather-stripped.* 

§ 110.7: 
Air Leakage. All joints, penetrations, and other openings in the building envelope that are potential sources of air leakage must be caulked, 
gasketed, or weather stripped. 

§ 110.8(a): Insulation Certification by Manufacturers. Insulation must be certified by the Department of Consumer Affairs, Bureau of Household Goods 
and Services (BHGS). 

§ 110.8(g): Insulation Requirements for Heated Slab Floors. Heated slab floors must be insulated per the requirements of § 110.8(g). 

§ 110.8(i): 
Roofing Products Solar Reflectance and Thermal Emittance. The thermal emittance and aged solar reflectance values of the roofing 
material must meet the requirements of § 110.8(i) and be labeled per §10-113 when the installation of a cool roof is specified on the CF1R. 

§ 110.8(j): Radiant Barrier. When required, radiant barriers must have an emittance of 0.05 or less and be certified to the Department of Consumer Affairs. 

§ 150.0(a): 

Ceiling and Rafter Roof Insulation. Minimum R-22 insulation in wood-frame ceiling; or the weighted average U-factor must not exceed 0.043. 
Minimum R-19 or weighted average U-factor of 0.054 or less in a rafter roof alteration. Attic access doors must have permanently attached 
insulation using adhesive or mechanical fasteners. The attic access must be gasketed to prevent air leakage. Insulation must be installed in 
direct contact with a continuous roof or ceiling which is sealed to limit infiltration and exfiltration as specified in § 110.7, including but not limited 
to placing insulation either above or below the roof deck or on top of a drywall ceiling.* 

§ 150.0(b): Loose-fill Insulation. Loose fill insulation must meet the manufacturer’s required density for the labeled R-value. 

§ 150.0(c): 
Wall Insulation. Minimum R-13 insulation in 2x4 inch wood framing wall or have a U-factor of 0.102 or less, or R-20 in 2x6 inch wood framing or 
have a U-factor of 0.071 or less. Opaque non-framed assemblies must have an overall assembly U-factor not exceeding 0.102. Masonry walls 
must meet Tables 150.1-A or B.* 

§ 150.0(d): Raised-floor Insulation. Minimum R-19 insulation in raised wood framed floor or 0.037 maximum U-factor.* 

§ 150.0(f): 
Slab Edge Insulation. Slab edge insulation must meet all of the following: have a water absorption rate, for the insulation material alone without 
facings, no greater than 0.3 percent; have a water vapor permeance no greater than 2.0 perm per inch; be protected from physical damage and 
UV light deterioration; and, when installed as part of a heated slab floor, meet the requirements of § 110.8(g). 

§ 150.0(g)1: 
Vapor Retarder. In climate zones 1 through 16, the earth floor of unvented crawl space must be covered with a Class I or Class II vapor 
retarder. This requirement also applies to controlled ventilation crawl space for buildings complying with the exception to § 150.0(d). 

§ 150.0(g)2: 
Vapor Retarder. In climate zones 14 and 16, a Class I or Class II vapor retarder must be installed on the conditioned space side of all 
insulation in all exterior walls, vented attics, and unvented attics with air-permeable insulation. 

§ 150.0(q): 
Fenestration Products. Fenestration, including skylights, separating conditioned space from unconditioned space or outdoors must have a 
maximum U-factor of 0.58; or the weighted average U-factor of all fenestration must not exceed 0.58.* 

Fireplaces, Decorative Gas Appliances, and Gas Log Measures:  

§ 110.5(e) Pilot Light. Continuously burning pilot lights are not allowed for indoor and outdoor fireplaces. 
  § 150.0(e)1: Closable Doors. Masonry or factory-built fireplaces must have a closable metal or glass door covering the entire opening of the firebox.  

§ 150.0(e)2: 
Combustion Intake. Masonry or factory-built fireplaces must have a combustion outside air intake, which is at least six square inches in area 
and is equipped with a readily accessible, operable, and tight-fitting damper or combustion-air control device.* 

§ 150.0(e)3: Flue Damper. Masonry or factory-built fireplaces must have a flue damper with a readily accessible control.* 

Space Conditioning, Water Heating, and Plumbing System Measures:  

§ 110.0-§ 110.3: 
Certification. Heating, ventilation and air conditioning (HVAC) equipment, water heaters, showerheads, faucets, and all other regulated 
appliances must be certified by the manufacturer to the California Energy Commission.* 

§ 110.2(a): HVAC Efficiency. Equipment must meet the applicable efficiency requirements in Table  110.2-A through Table 110.2-K.* 

§ 110.2(b): 
Controls for Heat Pumps with Supplementary Electric Resistance Heaters. Heat pumps with supplementary electric resistance heaters 
must have controls that prevent supplementary heater operation when the heating load can be met by the heat pump alone; and in which the 
cut-on temperature for compression heating is higher than the cut-on temperature for supplementary heating, and the cut-off temperature for 
compression heating is higher than the cut-off temperature for supplementary heating.* 

§ 110.2(c): 
Thermostats. All heating or cooling systems not controlled by a central energy management control system (EMCS) must have a 
setback thermostat.* 

§ 110.3(c)4: 
Water Heating Recirculation Loops Serving Multiple Dwelling Units. Water heating recirculation loops serving multiple dwelling units must 
meet the air release valve, backflow prevention, pump priming, pump isolation valve, and recirculation loop connection requirements of  
§ 110.3(c)4. 

§ 110.3(c)6: 
Isolation Valves. Instantaneous water heaters with an input rating greater than 6.8 kBtu per hour (2 kW) must have isolation valves with hose 
bibbs or other fittings on both cold and hot water lines to allow for flushing the water heater when the valves are closed. 

§ 110.5: 
Pilot Lights. Continuously burning pilot lights are prohibited for natural gas: fan-type central furnaces; household cooking appliances (except 
appliances without an electrical supply voltage connection with pilot lights that consume less than 150 Btu per hour ); and pool and spa heaters.* 

§ 150.0(h)1: 
Building Cooling and Heating Loads. Heating and/or cooling loads are calculated in accordance with the ASHRAE Handbook, 
Equipment Volume, Applications Volume, and Fundamentals Volume; the SMACNA Residential Comfort System Installation Standards 
Manual; or the ACCA Manual J using design conditions specified in § 150.0(h)2. 
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§ 150.0(h)3A: Clearances. Air conditioner and heat pump outdoor condensing units must have a clearance of at least five feet from the outlet of any dryer 
t  

§ 150.0(h)3B: 
Liquid Line Drier. Air conditioners and heat pump systems must be equipped with liquid line filter driers if required, as specified by the 
manufacturer’s instructions. 

§ 150.0(j)1: 
Storage Tank Insulation. Unfired hot water tanks, such as storage tanks and backup storage tanks for solar water-heating systems, must have 
a minimum of R-12 external insulation or R-16 internal insulation where the internal insulation R-value is indicated on the exterior of the tank. 

§ 150.0(j)2A: 

Water Piping, Solar Water-heating System Piping, and Space Conditioning System Line Insulation. All domestic hot water piping must 
be insulated as specified in Section 609.11 of the California Plumbing Code. In addition, the following piping conditions must have a minimum 
insulation wall thickness of one inch or a minimum insulation R-value of 7.7: the first five feet of cold water pipes from the storage tank; all hot 
water piping with a nominal diameter equal to or greater than 3/4 inch and less than one inch; all hot water piping with a nominal diameter less 
than 3/4 inch that is: associated with a domestic hot water recirculation system, from the heating source to storage tank or between tanks, 
buried below grade, and from the heating source to kitchen fixtures.* 

§ 150.0(j)3: 

Insulation Protection. Piping insulation must be protected from damage, including that due to sunlight, moisture, equipment maintenance, and 
wind as required by Section 120.3(b). Insulation exposed to weather must be water retardant and protected from UV light (no adhesive tapes). 
Insulation covering chilled water piping and refrigerant suction piping located outside the conditioned space must include, or be protected by, a 
Class I or Class II vapor retarder. Pipe insulation buried below grade must be installed in a waterproof and non-crushable casing or sleeve. 

§ 150.0(n)1: 

Gas or Propane Water Heating Systems. Systems using gas or propane water heaters to serve individual dwelling units must include all of 
the following: A dedicated 125 volt, 20 amp electrical receptacle connected to the electric panel with a 120/240 volt 3 conductor, 10 AWG 
copper branch circuit, within three feet of the water heater without obstruction. Both ends of the unused conductor must be labeled with the 
word “spare” and be electrically isolated. Have a reserved single pole circuit breaker space in the electrical panel adjacent to the circuit breaker 
for the branch circuit and labeled with the words “Future 240V Use”; a Category III or IV vent, or a Type B vent with straight pipe between the 
outside termination and the space where the water heater is installed; a condensate drain that is no more than two inches higher than the base 
of the water heater, and allows natural draining without pump assistance; and a gas supply line with a capacity of at least 200,000 Btu per hour. 

§ 150.0(n)2: Recirculating Loops. Recirculating loops serving multiple dwelling units must meet the requirements of § 110.3(c)5. 

§ 150.0(n)3: 

Solar Water-heating Systems. Solar water-heating systems and collectors must be certified and rated by the Solar Rating and Certification 
Corporation (SRCC), the International Association of Plumbing and Mechanical Officials, Research and Testing (IAPMO R&T), or by a listing 
agency that is approved by the Executive Director. 

Ducts and Fans Measures:  

§ 110.8(d)3: 
Ducts. Insulation installed on an existing space-conditioning duct must comply with § 604.0 of the California Mechanical Code (CMC). If a 
contractor installs the insulation, the contractor must certify to the customer, in writing, that the insulation meets this requirement. 

§ 150.0(m)1: 

CMC Compliance. All air-distribution system ducts and plenums must meet the requirements of the CMC §§ 601.0, 602.0, 603.0, 604.0, 605.0 
and ANSI/SMACNA-006-2006 HVAC Duct Construction Standards Metal and Flexible 3rd Edition. Portions of supply-air and return-air ducts and 
plenums must be insulated to a minimum installed level of R-6.0 or a minimum installed level of R-4.2 when ducts are entirely in conditioned 
space as confirmed through field verification and diagnostic testing (RA3.1.4.3.8). Portions of the duct system completely exposed and 
surrounded by directly conditioned space are not required to be insulated. Connections of metal ducts and inner core of flexible ducts must be 
mechanically fastened. Openings must be sealed with mastic, tape, or other duct-closure system that meets the applicable requirements of UL 
181, UL 181A, or UL 181B or aerosol sealant that meets the requirements of UL 723. If mastic or tape is used to seal openings greater than ¼ 
inch, the combination of mastic and either mesh or tape must be used. Building cavities, support platforms for air handlers, and plenums 
designed or constructed with materials other than sealed sheet metal, duct board or flexible duct must not be used to convey conditioned air. 
Building cavities and support platforms may contain ducts. Ducts installed in cavities and support platforms must not be compressed to cause 
reductions in the cross-sectional area.* 

§ 150.0(m)2: 
Factory-Fabricated Duct Systems. Factory-fabricated duct systems must comply with applicable requirements for duct construction, 
connections, and closures; joints and seams of duct systems and their components must not be sealed with cloth back rubber adhesive duct 
tapes unless such tape is used in combination with mastic and draw bands. 

§ 150.0(m)3: 
Field-Fabricated Duct Systems. Field-fabricated duct systems must comply with applicable requirements for: pressure-sensitive tapes, 
mastics, sealants, and other requirements specified for duct construction. 

§ 150.0(m)7: Backdraft Damper. Fan systems that exchange air between the conditioned space and outdoors must have backdraft or automatic dampers. 

§ 150.0(m)8: 
Gravity Ventilation Dampers. Gravity ventilating systems serving conditioned space must have either automatic or readily accessible, 
manually operated dampers in all openings to the outside, except combustion inlet and outlet air openings and elevator shaft vents. 

§ 150.0(m)9: 
Protection of Insulation. Insulation must be protected from damage, sunlight, moisture, equipment maintenance, and wind. Insulation exposed 
to weather must be suitable for outdoor service. For example, protected by aluminum, sheet metal, painted canvas, or plastic cover. Cellular 
foam insulation must be protected as above or painted with a coating that is water retardant and provides shielding from solar radiation. 

§ 150.0(m)10: Porous Inner Core Flex Duct. Porous inner core flex ducts must have a non-porous layer between the inner core and outer vapor barrier. 

§ 150.0(m)11: 
Duct System Sealing and Leakage Test. When space conditioning systems use forced air duct systems to supply conditioned air to an 
occupiable space, the ducts must be sealed and duct leakage tested, as confirmed through field verification and diagnostic testing, in 
accordance with § 150.0(m)11 and Reference Residential Appendix RA3. 

§ 150.0(m)12: 
Air Filtration. Space conditioning systems with ducts exceeding 10 feet and the supply side of ventilation systems must have MERV 13 or 
equivalent filters. Filters for space conditioning systems must have a two inch depth or can be one inch if sized per Equation 150.0-A. Pressure 
drops and labeling must meet the requirements in §150.0(m)12. Filters must be accessible for regular service.* 

§ 150.0(m)13: 

Space Conditioning System Airflow Rate and Fan Efficacy. Space conditioning systems that use ducts to supply cooling must have a hole 
for the placement of a static pressure probe, or a permanently installed static pressure probe in the supply plenum. Airflow must be ≥ 350 CFM 
per ton of nominal cooling capacity, and an air-handling unit fan efficacy ≤ 0.45 watts per CFM for gas furnace air handlers and ≤ 0.58 watts per 
CFM for all others. Small duct high velocity systems must provide an airflow ≥ 250 CFM per ton of nominal cooling capacity, and an air-handling 
unit fan efficacy ≤ 0.62 watts per CFM. Field verification testing is required in accordance with Reference Residential Appendix RA3.3.* 
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Requirements for Ventilation and Indoor Air Quality:  

§ 150.0(o)1: 
Requirements for Ventilation and Indoor Air Quality. All dwelling units must meet the requirements of ASHRAE Standard 62.2, Ventilation 
and Acceptable Indoor Air Quality in Residential Buildings subject to the amendments specified in § 150.0(o)1.  

  § 150.0(o)1C: 
Single Family Detached Dwelling Units. Single family detached dwelling units, and attached dwelling units not sharing ceilings or floors with 
other dwelling units, occupiable spaces, public garages, or commercial spaces must have mechanical ventilation airflow provided at rates 
determined by ASHRAE 62.2 Sections 4.1.1 and 4.1.2 and as specified in § 150.0(o)1C. 

  § 150.0(o)1E: 

Multifamily Attached Dwelling Units. Multifamily attached dwelling units must have mechanical ventilation airflow provided at rates in 
accordance with Equation 150.0-B and must be either a balanced system or continuous supply or continuous exhaust system. If a balanced 
system is not used, all units in the building must use the same system type and the dwelling-unit envelope leakage must be ≤ 0.3 CFM at 50 Pa 
(0.2 inch water) per square foot of dwelling unit envelope surface area and verified in accordance with Reference Residential Appendix RA3.8.    

  § 150.0(o)1F: 
Multifamily Building Central Ventilation Systems. Central ventilation systems that serve multiple dwelling units must be balanced to provide 
ventilation airflow for each dwelling unit served at a rate equal to or greater than the rate specified by Equation 150.0-B. All unit airflows must be 
within 20 percent of the unit with the lowest airflow rate as it relates to the individual unit’s minimum required airflow rate needed for compliance.   

  § 150.0(o)1G: Kitchen Range Hoods. Kitchen range hoods must be rated for sound in accordance with Section 7.2 of ASHRAE 62.2. 

§ 150.0(o)2: 
Field Verification and Diagnostic Testing. Dwelling unit ventilation airflow must be verified in accordance with Reference Residential 
Appendix RA3.7. A kitchen range hood must be verified in accordance with Reference Residential Appendix RA3.7.4.3 to confirm it is 
rated by HVI to comply with the airflow rates and sound requirements as specified in Section 5 and 7.2 of ASHRAE 62.2.  

Pool and Spa Systems and Equipment Measures:  

§ 110.4(a): 
Certification by Manufacturers. Any pool or spa heating system or equipment must be certified to have all of the following: a thermal efficiency 
that complies with the Appliance Efficiency Regulations; an on-off switch mounted outside of the heater that allows shutting off the heater 
without adjusting the thermostat setting; a permanent weatherproof plate or card with operating instructions; and must not use electric 
resistance heating.* 

§ 110.4(b)1: 
Piping. Any pool or spa heating system or equipment must be installed with at least 36 inches of pipe between the filter and the heater, or 
dedicated suction and return lines, or built-in or built-up connections to allow for future solar heating. 

§ 110.4(b)2: Covers. Outdoor pools or spas that have a heat pump or gas heater must have a cover. 

§ 110.4(b)3: 
Directional Inlets and Time Switches for Pools. Pools must have directional inlets that adequately mix the pool water, and a time switch that 
will allow all pumps to be set or programmed to run only during off-peak electric demand periods. 

§ 110.5: Pilot Light. Natural gas pool and spa heaters must not have a continuously burning pilot light. 

§ 150.0(p): 
Pool Systems and Equipment Installation. Residential pool systems or equipment must meet the specified requirements for pump sizing, flow 
rate, piping, filters, and valves.* 

Lighting Measures:  

§ 110.9: 
Lighting Controls and Components. All lighting control devices and systems, ballasts, and luminaires must meet the applicable requirements 
of § 110.9.* 

§ 150.0(k)1A: Luminaire Efficacy. All installed luminaires must meet the requirements in Table 150.0-A. 

§ 150.0(k)1B: 
Blank Electrical Boxes. The number of electrical boxes that are more than five feet above the finished floor and do not contain a luminaire or 
other device must be no greater than the number of bedrooms. These electrical boxes must be served by a dimmer, vacancy sensor control, or 
fan speed control. 

§ 150.0(k)1C: Recessed Downlight Luminaires in Ceilings. Luminaires recessed into ceilings must meet all of the requirements for: insulation contact (IC) 
labeling; air leakage; sealing; maintenance; and socket and light source as described in § 150.0(k)1C. 

§ 150.0(k)1D: 
Electronic Ballasts for Fluorescent Lamps. Ballasts for fluorescent lamps rated 13 watts or greater must be electronic and must have an 
output frequency no less than 20 kHz. 

§ 150.0(k)1E: Night Lights, Step Lights, and Path Lights. Night lights, step lights and path lights are not required to comply with Table 150.0-A or be 
controlled by vacancy sensors provided they are rated to consume no more than 5 watts of power and emit no more than 150 lumens. 

§ 150.0(k)1F: 
Lighting Integral to Exhaust Fans. Lighting integral to exhaust fans (except when installed by the manufacturer in kitchen exhaust hoods) 
must meet the applicable requirements of § 150.0(k).* 

§ 150.0(k)1G: Screw based luminaires. Screw based luminaires must contain lamps that comply with Reference Joint Appendix JA8.* 

§ 150.0(k)1H: Light Sources in Enclosed or Recessed Luminaires. Lamps and other separable light sources that are not compliant with the JA8 elevated 
temperature requirements, including marking requirements, must not be installed in enclosed or recessed luminaires. 

§ 150.0(k)1I: 
Light Sources in Drawers, Cabinets, and Linen Closets. Light sources internal to drawers, cabinetry or linen closets are not required to 
comply with Table 150.0-A or be controlled by vacancy sensors provided that they are rated to consume no more than 5 watts of power, emit no 
more than 150 lumens, and are equipped with controls that automatically turn the lighting off when the drawer, cabinet or linen closet is closed. 

§ 150.0(k)2A: Interior Switches and Controls. All forward phase cut dimmers used with LED light sources must comply with NEMA SSL 7A. 

§ 150.0(k)2B: Interior Switches and Controls. Exhaust fans must be controlled separately from lighting systems.* 

§ 150.0(k)2C: 
Interior Switches and Controls. Lighting must have readily accessible wall-mounted controls that allow the lighting to be manually 
turned ON and OFF.* 

§ 150.0(k)2D: Interior Switches and Controls. Controls and equipment must be installed in accordance with manufacturer’s instructions. 

§ 150.0(k)2E: 
Interior Switches and Controls. Controls must not bypass a dimmer, occupant sensor, or vacancy sensor function if the control is installed to 
comply with § 150.0(k). 

§ 150.0(k)2F: Interior Switches and Controls. Lighting controls must comply with the applicable requirements of § 110.9. 
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§ 150.0(k)2G: 
Interior Switches and Controls. An energy management control system (EMCS) may be used to comply with control requirements if it: 
provides functionality of the specified control according to § 110.9; meets the Installation Certificate requirements of § 130.4; meets the 
EMCS requirements of § 130.0(e); and meets all other requirements in § 150.0(k)2. 

§ 150.0(k)2H: 
Interior Switches and Controls. A multiscene programmable controller may be used to comply with dimmer requirements in § 150.0(k) if it 
provides the functionality of a dimmer according to § 110.9, and complies with all other applicable requirements in § 150.0(k)2. 

§ 150.0(k)2I: 
Interior Switches and Controls. In bathrooms, garages, laundry rooms, and utility rooms, at least one luminaire in each of these spaces must 
be controlled by an occupant sensor or a vacancy sensor providing automatic-off functionality. If an occupant sensor is installed, it must be 
initially configured to manual-on operation using the manual control required under Section 150.0(k)2C.  

§ 150.0(k)2J: 
Interior Switches and Controls. Luminaires that are or contain light sources that meet Reference Joint Appendix JA8 requirements for 
dimming, and that are not controlled by occupancy or vacancy sensors, must have dimming controls.* 

§ 150.0(k)2K: Interior Switches and Controls. Under cabinet lighting must be controlled separately from ceiling-installed lighting systems. 

§ 150.0(k)3A: 
Residential Outdoor Lighting. For single-family residential buildings, outdoor lighting permanently mounted to a residential building, or to other 
buildings on the same lot, must meet the requirement in item § 150.0(k)3Ai (ON and OFF switch) and the requirements in either  
§ 150.0(k)3Aii (photocell and either a motion sensor or automatic time switch control) or § 150.0(k)3Aiii (astronomical time clock), or an EMCS.   

§ 150.0(k)3B: 
Residential Outdoor Lighting. For low-rise residential buildings with four or more dwelling units, outdoor lighting for private patios, entrances, 
balconies, and porches; and residential parking lots and carports with less than eight vehicles per site must comply with either § 150.0(k)3A or 
with the applicable requirements in Sections 110.9, 130.0, 130.2, 130.4, 140.7 and 141.0. 

§ 150.0(k)3C: 
Residential Outdoor Lighting. For low-rise residential buildings with four or more dwelling units, any outdoor lighting for residential parking lots 
or carports with a total of eight or more vehicles per site and any outdoor lighting not regulated by § 150.0(k)3B or § 150.0(k)3D must comply with 
the applicable requirements in Sections 110.9, 130.0, 130.2, 130.4, 140.7 and 141.0. 

§ 150.0(k)4: 
Internally illuminated address signs. Internally illuminated address signs must comply with § 140.8; or must consume no more than 5 watts of 
power as determined according to § 130.0(c). 

§ 150.0(k)5: 
Residential Garages for Eight or More Vehicles. Lighting for residential parking garages for eight or more vehicles must comply with the 
applicable requirements for nonresidential garages in Sections 110.9, 130.0, 130.1, 130.4, 140.6, and 141.0. 

§ 150.0(k)6A: 
Interior Common Areas of Low-rise Multifamily Residential Buildings. In a low-rise multifamily residential building where the total interior 
common area in a single building equals 20 percent or less of the floor area, permanently installed lighting for the interior common areas in that 
building must be comply with Table 150.0-A and be controlled by an occupant sensor. 

§ 150.0(k)6B: 

Interior Common Areas of Low-rise Multifamily Residential Buildings. In a low-rise multifamily residential building where the total interior 
common area in a single building equals more than 20 percent of the floor area, permanently installed lighting for the interior common areas in 
that building must:  
i. Comply with the applicable requirements in Sections 110.9, 130.0, 130.1, 140.6 and 141.0; and 
ii. Lighting installed in corridors and stairwells must be controlled by occupant sensors that reduce the lighting power in each space by at least 
50 percent. The occupant sensors must be capable of turning the light fully on and off from all designed paths of ingress and egress. 

Solar Ready Buildings:  

§ 110.10(a)1: 
Single Family Residences. Single family residences located in subdivisions with 10 or more single family residences and where the 
application for a tentative subdivision map for the residences has been deemed complete and approved by the enforcement agency, which 
do not have a photovoltaic system installed, must comply with the requirements of § 110.10(b) through § 110.10(e). 

§ 110.10(a)2: 
Low-rise Multifamily Buildings. Low-rise multi-family buildings that do not have a photovoltaic system installed must comply with the 
requirements of § 110.10(b) through § 110.10(d). 

§ 110.10(b)1: 

Minimum Solar Zone Area. The solar zone must have a minimum total area as described below. The solar zone must comply with access, 
pathway, smoke ventilation, and spacing requirements as specified in Title 24, Part 9 or other parts of Title 24 or in any requirements adopted by 
a local jurisdiction. The solar zone total area must be comprised of areas that have no dimension less than 5 feet and are no less than 80 
square feet each for buildings with roof areas less than or equal to 10,000 square feet or no less than 160 square feet each for buildings with 
roof areas greater than 10,000 square feet. For single family residences, the solar zone must be located on the roof or overhang of the building 
and have a total area no less than 250 square feet. For low-rise multi-family buildings the solar zone must be located on the roof or overhang of 
the building, or on the roof or overhang of another structure located within 250 feet of the building, or on covered parking installed with the 
building project, and have a total area no less than 15 percent of the total roof area of the building excluding any skylight area. The solar zone 
requirement is applicable to the entire building, including mixed occupancy.* 

§ 110.10(b)2: Azimuth. All sections of the solar zone located on steep-sloped roofs must be oriented between 90 degrees and 300 degrees of true north. 

§ 110.10(b)3A: 
Shading. The solar zone must not contain any obstructions, including but not limited to: vents, chimneys, architectural features, and roof 
mounted equipment.* 

§ 110.10(b)3B: 
Shading. Any obstruction located on the roof or any other part of the building that projects above a solar zone must be located at least twice the 
distance, measured in the horizontal plane, of the height difference between the highest point of the obstruction and the horizontal projection of 
the nearest point of the solar zone, measured in the vertical plane.* 

§ 110.10(b)4: 
Structural Design Loads on Construction Documents. For areas of the roof designated as a solar zone, the structural design loads for roof 
dead load and roof live load must be clearly indicated on the construction documents. 

§ 110.10(c): 
Interconnection Pathways. The construction documents must indicate: a location reserved for inverters and metering equipment and a 
pathway reserved for routing of conduit from the solar zone to the point of interconnection with the electrical service; and for single family 
residences and central water-heating systems, a pathway reserved for routing plumbing from the solar zone to the water-heating system. 

§ 110.10(d): 
Documentation. A copy of the construction documents or a comparable document indicating the information from § 110.10(b) through 
§ 110.10(c) must be provided to the occupant. 

§ 110.10(e)1: Main Electrical Service Panel. The main electrical service panel must have a minimum busbar rating of 200 amps. 

§ 110.10(e)2: 
Main Electrical Service Panel. The main electrical service panel must have a reserved space to allow for the installation of a double pole circuit 
breaker for a future solar electric installation. The reserved space must be permanently marked as “For Future Solar Electric”. 
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        Airflow (cfm)       
        Airflow (cfm/sqft)       
        Airflow (cfm/Ton)       
        Outside Air (%)  Total Adjusted System Output      
        Outside Air (cfm/sqft)  (Adjusted for Peak Design conditions)      
Note: values above given at ARI conditions TIME OF SYSTEM PEAK     
HEATING SYSTEM PSYCHROMETRICS (Airstream Temperatures at Time of Heating Peak) 
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202 151
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Basement Floor Zone - Unit 1

Ground Floor Zone - Unit 1
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1.0

1.0
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Aug 3 PM

Aug 3 PM

0 0 15,020 22,9761,5080
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1.0
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25
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Aug 3 PM

0 0 23,948 35,9594,1190
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977
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20,326

12,208

16,753
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  Basement Floor Zone - Unit 3

   Ground Floor Zone - Unit 3

2nd Floor Zone - Unit 3

1,982

2,644

1,389

1.0

1.0

1.0

31

42

22

Aug 3 PM

Aug 3 PM

Aug 3 PM

0 0 38,226 47,8096,0150
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CHAPTER 4
RESIDENTIAL MANDATORY MEASURES
DIVISION 4.1 PLANNING AND DESIGN

4.201 GENERAL
4.201.1 SCOPE.  For the purposes of mandatory energy efficiency standards in this code, the California Energy

Commission will continue to adopt mandatory standards.

DIVISION 4.2 ENERGY EFFICIENCY

DIVISION 4.3 WATER EFFICIENCY AND CONSERVATION

4.406 ENHANCED DURABILITY AND REDUCED MAINTENANCE
4.406.1 RODENT PROOFING.  Annular spaces around pipes, electric cables, conduits or other openings in

sole/bottom plates at exterior walls shall be protected against the passage of rodents by closing such
openings with cement mortar, concrete masonry or a similar method acceptable to the enforcing 
agency.

4.408 CONSTRUCTION WASTE REDUCTION, DISPOSAL AND RECYCLING
4.408.1 CONSTRUCTION WASTE MANAGEMENT.  Recycle and/or salvage for reuse a minimum of 65

percent of the non-hazardous construction and demolition waste in accordance with either Section
4.408.2, 4.408.3 or 4.408.4, or meet a more stringent local construction and demolition waste 
management ordinance.

Exceptions:

1.   Excavated soil and land-clearing debris.
2.   Alternate waste reduction methods developed by working with local agencies if diversion or 
      recycle facilities capable of compliance with this item do not exist or are not located reasonably
      close to the jobsite.
3.   The enforcing agency may make exceptions to the requirements of this section when isolated
       jobsites are located in areas beyond the haul boundaries of the diversion facility.

4.408.2 CONSTRUCTION WASTE MANAGEMENT PLAN.  Submit a construction waste management plan
in conformance with Items 1 through 5.  The construction waste management plan shall be updated as
necessary and shall be available during construction for examination by the enforcing agency.

1.   Identify the construction and demolition waste materials to be diverted from disposal by recycling,
      reuse on the project or salvage for future use or sale.
2.   Specify if construction and demolition waste materials will be sorted on-site (source separated) or
      bulk mixed (single stream).
3.   Identify diversion facilities where the construction and demolition waste material collected will be
      taken.
4.   Identify construction methods employed to reduce the amount of construction and demolition waste
      generated.
5.   Specify that the amount of construction and demolition waste materials diverted shall be calculated
      by weight or volume, but not by both.

4.408.3  WASTE MANAGEMENT COMPANY.  Utilize a waste management company, approved by the
enforcing agency, which can provide verifiable documentation that the percentage of construction and
demolition waste material diverted from the landfill complies with Section 4.408.1.

Note:  The owner or contractor may make the determination if the construction and demolition waste
materials will be diverted by a waste management company.

4.408.4  WASTE STREAM REDUCTION ALTERNATIVE [LR].  Projects that generate a total combined
weight of construction and demolition waste disposed of in landfills, which do not exceed 3.4 
lbs./sq.ft. of the building area shall meet the minimum 65% construction waste reduction requirement in
Section 4.408.1

4.408.4.1  WASTE STREAM REDUCTION ALTERNATIVE.  Projects that generate a total combined
weight of construction and demolition waste disposed of in landfills, which do not exceed 2 pounds
per square foot of the building area, shall meet the minimum 65% construction waste reduction 
requirement in Section 4.408.1

4.408.5 DOCUMENTATION.  Documentation shall be provided to the enforcing agency which demonstrates
compliance with Section 4.408.2, items 1 through 5, Section 4.408.3 or Section 4.408.4..

Notes:

1.   Sample forms found in "A Guide to the California Green Building Standards Code 
      (Residential)" located at www.hcd.ca.gov/CALGreen.html may be used to assist in 
      documenting compliance with this section.
2.   Mixed construction and demolition debris (C & D) processors can be located at the California
      Department of Resources Recycling and Recovery (CalRecycle).

4.410 BUILDING MAINTENANCE AND OPERATION
4.410.1 OPERATION AND MAINTENANCE MANUAL.  At the time of final inspection, a manual, compact

disc, web-based reference or other media acceptable to the enforcing agency which includes all of the
following shall be placed in the building:

1.   Directions to the owner or occupant that the manual shall remain with the building throughout the
      life cycle of the structure.
2.   Operation and maintenance instructions for the following:

a.   Equipment and appliances, including water-saving devices and systems, HVAC systems,
      photovoltaic systems, electric vehicle chargers, water-heating systems and other major
      appliances and equipment.
b.   Roof and yard drainage, including gutters and downspouts.
c.   Space conditioning systems, including condensers and air filters.
d.   Landscape irrigation systems.
e.   Water reuse systems.

3.   Information from local utility, water and waste recovery providers on methods to further reduce
      resource consumption, including recycle programs and locations.
4.   Public transportation and/or carpool options available in the area.
5.   Educational material on the positive impacts of an interior relative humidity between 30-60 percent
      and what methods an occupant may use to maintain the relative humidity level in that range.
6.   Information about water-conserving landscape and irrigation design and controllers which conserve
      water.
7.   Instructions for maintaining gutters and downspouts and the importance of diverting water at least 5
      feet away from the foundation.
8.   Information on required routine maintenance measures, including, but not limited to, caulking,
      painting, grading around the building, etc.
9.   Information about state solar energy and incentive programs available.
10.  A copy of all special inspections verifications required by the enforcing agency or this code.

4.410.2 RECYCLING BY OCCUPANTS.  Where 5 or more multifamily dwelling units are constructed on a
building site, provide readily accessible area(s) that serves all buildings on the  site and are identified for the
depositing, storage and collection of non-hazardous materials for recycling, including (at a minimum) paper,
corrugated cardboard, glass, plastics, organic waster, and metals, or meet a lawfully enacted local recycling
ordinance, if more restrictive.

Exception: Rural jurisdictions that meet and apply for the exemption in Public Resources Code Section
42649.82 (a)(2)(A) et seq. are note required to comply with the organic waste portion of
this section.

DIVISION 4.4 MATERIAL CONSERVATION AND RESOURCE
EFFICIENCY

DIVISION 4.5 ENVIRONMENTAL QUALITY

4.303 INDOOR WATER USE
4.303.1 WATER CONSERVING PLUMBING FIXTURES AND FITTINGS.  Plumbing fixtures (water closets and 

urinals) and fittings (faucets and showerheads) shall comply with the sections 4.303.1.1, 4.303.1.2, 4.303.1.3, 
and 4.303.4.4.

Note: All noncompliant plumbing fixtures in any residential real property shall be replaced with water-conserving
plumbing fixtures. Plumbing fixture replacement is required prior to issuance of a certificate of final 
completion, certificate of occupancy, or final permit approval by the local building department. See Civil 
Code Section 1101.1, et seq., for the definition of a noncompliant plumbing fixture, types of residential 
buildings affected and other important enactment dates.

4.303.1.1  Water Closets.  The effective flush volume of all water closets shall not exceed 1.28 gallons per 
flush.  Tank-type water closets shall be certified to the performance criteria of the U.S. EPA WaterSense 
Specification for Tank-type Toilets.

Note:  The effective flush volume of dual flush toilets is defined as the composite, average flush volume
of two reduced flushes and one full flush.

4.303.1.2  Urinals.  The effective flush volume of wall mounted urinals shall not exceed 0.125 gallons per flush.
The effective flush volume of all other urinals shall not exceed 0.5 gallons per flush.

4.303.1.3  Showerheads.

4.303.1.3.1  Single Showerhead.  Showerheads shall have a maximum flow rate of not more than 1.8 
gallons per minute at 80 psi.  Showerheads shall be certified to the performance criteria of the U.S. EPA
WaterSense Specification for Showerheads.

4.303.1.3.2 Multiple showerheads serving one shower.  When a shower is served by more than one 
showerhead, the combined flow rate of all the showerheads and/or other shower outlets controlled by 
a single valve shall not exceed 1.8 gallons per minute at 80 psi, or the shower shall be designed to only
allow one shower outlet to be in operation at a time.

Note:  A hand-held shower shall be considered a showerhead.

4.303.1.4  Faucets.

4.303.1.4.1  Residential Lavatory Faucets.  The maximum flow rate of residential lavatory faucets shall
not exceed 1.2 gallons per minute at 60 psi.  The minimum flow rate of residential lavatory faucets shall
not be less than 0.8 gallons per minute at 20 psi.

4.303.1.4.2  Lavatory Faucets in Common and Public Use Areas.  The maximum flow rate of lavatory
faucets installed in common and public use areas (outside of dwellings or sleeping units) in residential 
buildings shall not exceed 0.5 gallons per minute at 60 psi.

4.303.1.4.3  Metering Faucets.  Metering faucets when installed in residential buildings shall not deliver
more than 0.2 gallons per cycle.

4.303.1.4.4  Kitchen Faucets.  The maximum flow rate of kitchen faucets shall not exceed 1.8 gallons 
per minute at 60 psi.  Kitchen faucets may temporarily increase the flow above the maximum rate, but not
to exceed 2.2 gallons per minute at 60 psi, and must default to a maximum flow rate of 1.8 gallons per 
minute at 60 psi.

Note:  Where complying faucets are unavailable, aerators or other means may be used to achieve 
reduction.

4.303.2 STANDARDS FOR PLUMBING FIXTURES AND FITTINGS.  Plumbing fixtures and fittings shall be installed
in accordance with the California Plumbing Code, and shall meet the applicable standards referenced in Table
1701.1 of the California Plumbing Code.

TABLE - MAXIMUM FIXTURE WATER USE
FIXTURE TYPE FLOW RATE
SHOWER HEADS
(RESIDENTIAL) 1.8 GMP @ 80 PSI

LAVATORY FAUCETS
(RESIDENTIAL)

MAX. 1.2 GPM @ 60 PSI
MIN.  0.8 GPM @ 20 PSI

LAVATORY FAUCETS IN
COMMON & PUBLIC USE AREAS

0.5 GPM @ 60 PSI

KITCHEN FAUCETS 1.8 GPM @ 60 PSI

METERING FAUCETS 0.2 GAL/CYCLE

WATER CLOSET 1.28 GAL/FLUSH

URINALS 0.125 GAL/FLUSH

4.304 OUTDOOR WATER USE
4.304.1 OUTDOOR POTABLE WATER USE IN LANDSCAPE AREAS.  Residential developments shall comply with
a local water efficient landscape ordinance or the current California Department of Water Resources' Model Water
Efficient Landscape Ordinance (MWELO), whichever is more stringent.

NOTES:

1.  The Model Water Efficient Landscape Ordinance (MWELO) is located in the California Code Regulations, 
     Title 23, Chapter 2.7, Division 2. MWELO and supporting documents, including water budget calculator, are
     available at: https://www.water.ca.gov/

ABBREVIATION DEFINITIONS:
HCD Department of Housing and Community Development
BSC California Building Standards Commission
DSA-SS Division of the State Architect, Structural Safety
OSHPD Office of Statewide Health Planning and Development
LR Low Rise
HR High Rise
AA Additions and Alterations
N New

NOTE:
THIS TABLE COMPILES THE DATA IN SECTION 4.303.1, AND
IS INCLUDED AS A CONVENIENCE FOR THE USER.

SECTION 4.102  DEFINITIONS
4.102.1 DEFINITIONS
The following terms are defined in Chapter 2 (and are included here for reference)

FRENCH DRAIN.  A trench, hole or other depressed area loosely filled with rock, gravel, fragments of brick or similar
pervious material used to collect or channel drainage or runoff water.

WATTLES. Wattles are used to reduce sediment in runoff. Wattles are often constructed of natural plant materials
such as hay, straw or similar material shaped in the form of tubes and placed on a downflow slope. Wattles are also
used for perimeter and inlet controls.

4.106 SITE DEVELOPMENT
4.106.1  GENERAL.  Preservation and use of available natural resources shall be accomplished through evaluation 

and careful planning to minimize negative effects on the site and adjacent areas.  Preservation of slopes, 
management of storm water drainage and erosion controls shall comply with this section.

4.106.2 STORM WATER DRAINAGE AND RETENTION DURING CONSTRUCTION.  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 storm water drainage during construction.  In order to manage storm water 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 storm water on the site.
2.   Where storm water 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 storm water management ordinance.

Note: Refer to the State Water Resources Control Board for projects which disturb one acre or more of soil, or
are part of a larger common plan of development which in total disturbs one acre or more of soil.

(Website: https://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.html)

4.106.3 GRADING AND PAVING.  Construction plans shall indicate how the site grading or drainage system will 
manage all surface water flows to keep water from entering buildings.  Examples of methods to manage surface
water include, but are not limited to, the following:

1.   Swales
2.   Water collection and disposal systems
3.   French drains
4.   Water retention gardens
5.   Other water measures which keep surface water away from buildings and aid in groundwater 
      recharge.

Exception:  Additions and alterations not altering the drainage path.

4.106.4 Electric vehicle (EV) charging for new construction.  New construction shall comply with Sections 
4.106.4.1, 4.106.4.2, or 4.106.4.3 to facilitate future installation and use of EV chargers. Electric vehicle supply
equipment (EVSE) shall be installed in accordance with the California Electrical Code, Article 625.

Exceptions:
1.  On a case-by-case basis, where the local enforcing agency has determined EV charging and 
     infrastructure are not feasible based upon one or more of the following conditions:

1.1  Where there is no commercial power supply.
1.2  Where there is evidence substantiating that meeting the requirements will alter the local
       utility infrastructure design requirements on the utility side of the meter so as to increase
       the utility side cost to the homeowner or the developer by more than $400.00 per 
       dwelling unit.

2.  Accessory Dwelling Units (ADU) and Junior Accessory Dwelling Units (JADU) without additional
     parking facilities.

4.106.4.1 New  one- and two-family dwellings and townhouses with attached private garages. For each 
dwelling unit, install a listed raceway to accommodate a dedicated 208/240-volt branch circuit. The raceway 
shall not be less than trade size 1 (nominal 1-inch inside diameter). The raceway shall originate at the main 
service or subpanel and shall terminate into a listed cabinet, box or other enclosure in close proximity to the 
proposed location of an EV charger. Raceways are required to be continuous at enclosed, inaccessible or 
concealed areas and spaces. The service panel and/or subpanel shall provide capacity to install a 40-ampere 
minimum dedicated branch circuit and space(s) reserved to permit installation of a branch circuit overcurrent 
protective device.

4.106.4.1.1 Identification. The service panel or subpanel circuit directory shall identify the overcurrent 
protective device space(s) reserved for future EV charging as "EV CAPABLE". The raceway termination
location shall be permanently and visibly marked as "EV CAPABLE".

4.106.4.2 New multifamily dwellings. If residential parking is available, ten (10) percent of the total number of 
parking spaces on a building site, provided for all types of parking facilities, shall be electric vehicle charging 
spaces (EV spaces) capable of supporting future EVSE. Calculations for the required number of EV spaces shall
be rounded up to the nearest whole number.

Notes:
1.  Construction documents are intended to demonstrate the project's capability and capacity for 
     facilitating future EV charging.
2.  There is no requirement for EV spaces to be constructed or available until EV chargers are installed 
     for use.

4.106.4.2.1 Electric vehicle charging space (EV space) locations. Construction documents shall 
indicate the location of proposed EV spaces. Where common use parking is provided at least one EV space
shall be located in the common use parking area and shall be available for use by all residents.

CHAPTER 3
GREEN BUILDING
SECTION 301  GENERAL

301.1 SCOPE.  Buildings shall be designed to include the green building measures specified as mandatory in
the application checklists contained in this code.  Voluntary green building measures are also included in the
application checklists and may be included in the design and construction of structures covered by this code,
but are not required unless adopted by a city, county, or city and county as specified in Section 101.7.

301.1.1 Additions and alterations. [HCD]  The mandatory provisions of Chapter 4 shall be applied to
additions or alterations of existing residential buildings where the addition or alteration increases the 
building's conditioned area, volume, or size. The requirements shall apply only to and/or within the 
specific area of the addition or alteration.

Note: On and after January 1, 2014, residential buildings undergoing permitted alterations, additions, or
improvements shall replace noncompliant plumbing fixtures with water-conserving plumbing fixtures. 
Plumbing fixture replacement is required prior to issuance of a certificate of final completion, certificate
of occupancy or final permit approval by the local building department. See Civil Code Section 1101.1,
et seq., for the definition of a noncompliant plumbing fixture, types of residential buildings affected and
other important enactment dates.

301.2 LOW-RISE AND HIGH-RISE RESIDENTIAL BUILDINGS. [HCD]  The provisions of
individual sections of CALGreen may apply to either low-rise residential buildings high-rise residential 
buildings, or both.  Individual sections will be designated by banners to indicate where the section applies 
specifically to low-rise only (LR) or high-rise only (HR).  When the section applies to both low-rise and 
high-rise buildings, no banner will be used.

SECTION 302 MIXED OCCUPANCY BUILDINGS
302.1 MIXED OCCUPANCY BUILDINGS.  In mixed occupancy buildings, each portion of a building 

shall comply with the specific green building measures applicable to each specific occupancy.

4.106.4.2.1.1 Electric Vehicle Charging Stations (EVCS)  When EV chargers are installed, EV spaces
required by Section 4.106.2.2, Item 3, shall comply with at least one of the following options:

1.  The EV space shall be located adjacent to an accessible parking space meeting the
     requirements of the California Building Code, Chapter 11A, to allow use of the EV charger 
     from the accessible parking space.
2.  The EV space shall be located on an accessible route, as defined in the California Building 
     Code, Chapter 2, to the building.

Exception: Electric vehicle charging stations designed and constructed in compliance with the 
California Building Code, Chapter 11B, are not required to comply with Section 4.106.4.2.1.1 and
Section 4.106.4.2.2, Item 3.

Note: Electric Vehicle charging stations serving public housing are required to comply with the California
Building Code, Chapter 11B.

4.106.4.2.2 Electric vehicle charging space (EV space) dimensions. The EV space shall be
designed to comply with the following:

1.   The minimum length of each EV space shall be 18 feet (5486 mm).
2.   The minimum width of each EV space shall be 9 feet (2743 mm).
3.   One in every 25 EV spaces, but not less than one EV space, shall have an 8-foot (2438 mm) 
      wide minimum aisle. A 5-foot (1524 mm) wide minimum aisle shall be permitted provided the 
      minimum width of the EV space is 12 feet (3658 mm).

a.   Surface slope for this EV space and the aisle shall not exceed 1 unit vertical in 48 units
      horizontal (2.083 percent slope) in any direction.

4.106.4.2.3 Single EV space required. Install a listed raceway capable of accommodating a 208/240- 
volt dedicated branch circuit. The raceway shall not be less than trade size 1 (nominal 1-inch inside 
diameter). The raceway shall originate at the main service or subpanel and shall terminate into a listed 
cabinet, box or enclosure in close proximity to the proposed location of the EV space. Construction 
documents shall identify the raceway termination point. The service panel and/or subpanel shall provide
capacity to install a 40-ampere minimum dedicated branch circuit and space(s) reserved to permit 
installation of a branch circuit overcurrent protective device.

4.106.4.2.4 Multiple EV spaces required.  Construction documents shall indicate the raceway 
termination point and proposed location of future EV spaces and EV chargers. Construction documents
shall also provide information on amperage of future EVSE, raceway method(s), wiring schematics and 
electrical load calculations to verify that the electrical panel service capacity and electrical system, 
including any on-site distribution transformer(s), have sufficient capacity to simultaneously charge all EVs
at all required EV spaces at the full rated amperage of the EVSE. Plan design shall be based upon a 
40-ampere minimum branch circuit. Required raceways and related components that are planned to be 
installed underground, enclosed, inaccessible or in concealed areas and spaces shall be installed at the
time of original construction.

4.106.4.2.5 Identification. The service panel or subpanel circuit directory shall identify the overcurrent 
protective device space(s) reserved for future EV charging purposes as "EV CAPABLE" in accordance 
with the California Electrical Code.

4.106.4.3 New hotels and motels.  All newly constructed hotels and motels shall provide EV spaces 
capable of supporting future installation of EVSE. The construction documents shall identify the location
of the EV spaces.

Notes:

1.  Construction documents are intended to demonstrate the project's capability and capacity 
     or facilitating future EV charging.
2.  There is no requirement for EV spaces to be constructed or available until EV chargers 
     are installed for use.

4.106.4.3.1 Number of required EV spaces.  The number of required EV spaces shall be based
on the total number of parking spaces provided for all types of parking facilities in accordance with
Table 4.106.4.3.1. Calculations for the required number of EV spaces shall be rounded up to the 
nearest whole number.

SECTION 4.501  GENERAL
4.501.1 Scope
The provisions of this chapter shall outline means of reducing the quality of air contaminants that are odorous,
irritating and/or harmful to the comfort and well being of a building's installers, occupants and neighbors.

SECTION 4.502  DEFINITIONS
5.102.1 DEFINITIONS
The following terms are defined in Chapter 2 (and are included here for reference)

AGRIFIBER PRODUCTS. Agrifiber products include wheatboard, strawboard, panel substrates and door
cores, not including furniture, fixtures and equipment (FF&E) not considered base building elements.

COMPOSITE WOOD PRODUCTS. Composite wood products include hardwood plywood, particleboard and
medium density fiberboard. "Composite wood products" does not include hardboard, structural plywood,
structural panels, structural composite lumber, oriented strand board, glued laminated timber, prefabricated
wood I-joists or finger-jointed lumber, all as specified in California Code of regulations (CCR), title 17, Section
93120.1.

DIRECT-VENT APPLIANCE. A fuel-burning appliance with a sealed combustion system that draws all air for
combustion from the outside atmosphere and discharges all flue gases to the outside atmosphere.

DISCLAIMER:THIS DOCUMENT IS PROVIDED AND INTENDED TO BE USED AS A MEANS TO INDICATE AREAS OF COMPLIANCE WITH THE 2016 CALIFORNIA GREEN BUILDING STANDARDS (CALGREEN) CODE.  DUE TO THE VARIABLES BETWEEN BUILDING DEPARTMENT JURISDICTIONS, THIS CHECKLIST IS TO BE USED ON AN INDIVIDUAL PROJECT BASIS AND MAY BE MODIFIED BY THE END USER TO MEET THOSE INDIVIDUAL NEEDS.  THE END USER ASSUMES ALL RESPONSIBILITY ASSOCIATED WITH THE USE OF THIS DOCUMENT, INCLUDING VERIFICATION WITH THE FULL CODE.

TABLE 4.106.4.3.1
TOTAL NUMBER OF PARKING
SPACES

NUMBER OF REQUIRED EV
SPACES

0-9 0

10-25 1

26-50 2

51-75 4

76-100 5

101-150 7

151-200 10

201 and over 6 percent of total

4.106.4.3.2 Electric vehicle charging space (EV space) dimensions. The EV spaces shall be designed to
comply with the following:

1.  The minimum length of each EV space shall be 18 feet (5486mm).
2.  The minimum width of each EV space shall be 9 feet (2743mm)

4.106.4.3.3 Single EV space required.  When a single EV space is required, the EV space shall be designed
in accordance with Section 4.106.4.2.3.

4.106.4.3.4 Multiple EV spaces required.  When multiple EV spaces are required, the EV spaces shall be 
designed in accordance with Section 4.106.4.2.4.

4.106.4.3.5 Identification.  The service panels or sub-panels shall be identified in accordance with Section 
4.106.4.2.5.

4.106.4.3.6 Accessible EV spaces.  In addition to the requirements in Section 4.106.4.3, EV spaces for 
hotels/motels and all EVSE, when installed, shall comply with the accessibility provisions for the EV charging
stations in the California Building Code, Chapter 11B.

Y N/AY N/AY N/AY N/A RESPON.
PARTY

RESPON.
PARTY

RESPON.
PARTY

RESPON.
PARTY

2019 CALIFORNIA GREEN BUILDING STANDARDS CODE
RESIDENTIAL MANDATORY MEASURES, SHEET 1 (January 2020, Includes August 2019 Supplement) Y   =    YES

N/A = NOT APPLICABLE
RESPON. PARTY = RESPONSIBLE PARTY (ie: ARCHITECT, ENGINEER, 

OWNER, CONTRACTOR, INSPECTOR ETC.)



MAXIMUM INCREMENTAL REACTIVITY (MIR). The maximum change in weight of ozone formed by adding a
compound to the "Base Reactive Organic Gas (ROG) Mixture" per weight of compound added, expressed to
hundredths of a gram (g O³/g ROC).
Note: MIR values for individual compounds and hydrocarbon solvents are specified in CCR, Title 17, Sections 94700
and 94701.

MOISTURE CONTENT. The weight of the water in wood expressed in percentage of the weight of the oven-dry wood.

PRODUCT-WEIGHTED MIR (PWMIR). The sum of all weighted-MIR for all ingredients in a product subject to this
article. The PWMIR is the total product reactivity expressed to hundredths of a gram of ozone formed per gram of
product (excluding container and packaging).
Note: PWMIR is calculated according to equations found in CCR, Title 17, Section 94521 (a).

REACTIVE ORGANIC COMPOUND (ROC). Any compound that has the potential, once emitted, to contribute to
ozone formation in the troposphere.

VOC. A volatile organic compound (VOC) broadly defined as a chemical compound based on carbon chains or rings
with vapor pressures greater than 0.1 millimeters of mercury at room temperature. These compounds typically contain
hydrogen and may contain oxygen, nitrogen and other elements. See CCR Title 17, Section 94508(a).

4.503 FIREPLACES
4.503.1 GENERAL.  Any installed gas fireplace shall be a direct-vent sealed-combustion type. Any installed
woodstove or pellet stove shall comply with U.S. EPA New Source Performance Standards (NSPS) emission limits as
applicable, and shall have a permanent label indicating they are certified to meet the emission limits.  Woodstoves,
pellet stoves and fireplaces shall also comply with applicable local ordinances.

4.504 POLLUTANT CONTROL
4.504.1 COVERING OF DUCT OPENINGS & PROTECTION OF MECHANICAL EQUIPMENT DURING 
CONSTRUCTION.  At the time of rough installation, during storage on the construction site and until final 
startup of the heating, cooling and ventilating equipment, all duct and other related air distribution component 
openings shall be covered with tape, plastic, sheet metal or other methods acceptable to the enforcing agency to
reduce the amount of water, dust or debris which may enter the system.

4.504.2 FINISH MATERIAL POLLUTANT CONTROL.  Finish materials shall comply with this section.

4.504.2.1 Adhesives, Sealants and Caulks.  Adhesives, sealant and caulks used on the project shall meet the
requirements of the following standards unless more stringent local or regional air pollution or air quality 
management district rules apply:

1.   Adhesives, adhesive bonding primers, adhesive primers, sealants, sealant primers and caulks 
      shall comply with local or regional air pollution control or air quality management district rules where
      applicable or SCAQMD Rule 1168 VOC limits, as shown in Table 4.504.1 or 4.504.2, as applicable.
      Such products also shall comply with the Rule 1168 prohibition on the use of certain toxic 
      compounds (chloroform, ethylene dichloride, methylene chloride, perchloroethylene and 
      tricloroethylene), except for aerosol products, as specified in Subsection 2 below.

2.   Aerosol adhesives, and smaller unit sizes of adhesives, and sealant or caulking compounds (in 
      units of product, less packaging, which do not weigh more than 1 pound and do not consist of more 
      than 16 fluid ounces) shall comply with statewide VOC standards and other requirements, including 

           prohibitions on use of certain toxic compounds, of California Code of Regulations, Title 17, 
      commencing with section 94507.

4.504.2.2 Paints and Coatings.  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.  The VOC content limit for coatings that do not meet the definitions for the specialty coatings categories
listed in Table 4.504.3 shall be determined by classifying the coating as a Flat, Nonflat or Nonflat-High Gloss 
coating, based on its gloss, as defined in subsections 4.21, 4.36, and 4.37 of the 2007 California Air Resources
Board, Suggested Control Measure, and the corresponding Flat, Nonflat or Nonflat-High Gloss VOC limit in 
Table 4.504.3 shall apply.

4.504.2.3 Aerosol Paints and Coatings.  Aerosol paints and coatings shall meet the Product-weighted MIR 
Limits for ROC in Section 94522(a)(2) and other requirements, including prohibitions on use of certain toxic 
compounds and ozone depleting substances, in Sections 94522(e)(1) and (f)(1) of California Code of 
Regulations, Title 17, commencing with Section 94520; and in areas under the jurisdiction of the Bay Area Air 
Quality Management District additionally comply with the percent VOC by weight of product limits of Regulation
8, Rule 49.

4.504.2.4 Verification.  Verification of compliance with this section shall be provided at the request of the 
enforcing agency.  Documentation may include, but is not limited to, the following:

1.   Manufacturer's product specification.
2.   Field verification of on-site product containers.

CHAPTER 7
INSTALLER & SPECIAL INSPECTOR QUALIFICATIONS
702 QUALIFICATIONS
702.1 INSTALLER TRAINING.  HVAC system installers shall be trained and certified in the proper
installation of HVAC systems including ducts and equipment by a nationally or regionally recognized training or
certification program.  Uncertified persons may perform HVAC installations when under the direct supervision and
responsibility of a person trained and certified to install HVAC systems or contractor licensed to install HVAC systems.
Examples of acceptable HVAC training and certification programs include but are not limited to the following:

1.   State certified apprenticeship programs.
2.   Public utility training programs.
3.   Training programs sponsored by trade, labor or statewide energy consulting or verification organizations.
4.   Programs sponsored by manufacturing organizations.
5.   Other programs acceptable to the enforcing agency.

702.2 SPECIAL INSPECTION [HCD].  When required by the enforcing agency, the owner or the
responsible entity acting as the owner's agent shall employ one or more special inspectors to provide inspection or
other duties necessary to substantiate compliance with this code.  Special inspectors shall demonstrate competence
to the satisfaction of the enforcing agency for the particular type of inspection or task to be performed.  In addition to
other certifications or qualifications acceptable to the enforcing agency, the following certifications or education may be
considered by the enforcing agency when evaluating the qualifications of a special inspector:

1.   Certification by a national or regional green building program or standard publisher.
2.   Certification by a statewide energy consulting or verification organization, such as HERS raters, building 
      performance contractors, and home energy auditors.
3.   Successful completion of a third party apprentice training program in the appropriate trade.
4.   Other programs acceptable to the enforcing agency.

Notes:
1.   Special inspectors shall be independent entities with no financial interest in the materials or the 
      project they are inspecting for compliance with this code.
2.   HERS raters are special inspectors certified by the California Energy Commission (CEC) to rate 
      homes in California according to the Home Energy Rating System (HERS).

[BSC]  When required by the enforcing agency, the owner or the responsible entity acting as the owner's agent shall
employ one or more special inspectors to provide inspection or other duties necessary to substantiate compliance with
this code.  Special inspectors shall demonstrate competence to the satisfaction of the enforcing agency for the
particular type of inspection or task to be performed.  In addition, the special inspector shall have a certification from a
recognized state, national or international association, as determined by the local agency.  The area of certification
shall be closely related to the primary job function, as determined by the local agency.

Note:  Special inspectors shall be independent entities with no financial interest in the materials or the 
project they are inspecting for compliance with this code.

703 VERIFICATIONS
703.1 DOCUMENTATION.  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 applicable checklist.

4.505 INTERIOR MOISTURE CONTROL
4.505.1 General.  Buildings shall meet or exceed the provisions of the California Building Standards Code.

4.505.2 CONCRETE SLAB FOUNDATIONS.  Concrete slab foundations required to have a vapor retarder by
California Building Code, Chapter 19, or concrete slab-on-ground floors required to have a vapor retarder by the
California Residential Code, Chapter 5, shall also comply with this section.

4.505.2.1 Capillary break.  A capillary break shall be installed in compliance with at least one of the 
following:

1.   A 4-inch (101.6 mm) thick base of 1/2 inch (12.7mm) or larger clean aggregate shall be provided with
      a vapor barrier in direct contact with concrete and a concrete mix design, which will address bleeding,
      shrinkage, and curling, shall be used.  For additional information, see American Concrete Institute, 
      ACI 302.2R-06.
2.   Other equivalent methods approved by the enforcing agency.
3.   A slab design specified by a licensed design professional.

4.505.3 MOISTURE CONTENT OF BUILDING MATERIALS.  Building materials with visible signs of water damage
shall not be installed. Wall and floor framing shall not be enclosed when the framing members exceed 19 percent
moisture content.  Moisture content shall be verified in compliance with the following:

1.   Moisture content shall be determined with either a probe-type or contact-type moisture meter.Equivalent 
      moisture verification methods may be approved by the enforcing agency and shall  satisfy requirements 
      found in Section 101.8 of this code.
2.   Moisture readings shall be taken at a point 2 feet (610 mm) to 4 feet (1219 mm) from the grade stamped end
      of each piece verified.
3.   At least three random moisture readings shall be performed on wall and floor framing with documentation 
      acceptable to the enforcing agency provided at the time of approval to enclose the  wall  and floor framing.

Insulation products which are visibly wet or have a high moisture content shall be replaced or allowed to dry prior to
enclosure in wall or floor cavities.  Wet-applied insulation products shall follow the manufacturers' drying
recommendations prior to enclosure.

4.506 INDOOR AIR QUALITY AND EXHAUST
4.506.1 Bathroom exhaust fans.  Each bathroom shall be mechanically ventilated and shall comply with the
following:

1.   Fans shall be ENERGY STAR compliant and be ducted to terminate outside the building.
2.   Unless functioning as a component of a whole house ventilation system, fans must be controlled by a 
      humidity control.

a.   Humidity controls shall be capable of adjustment between a relative humidity range less than or 
      equal to 50% to a maximum of 80%.  A humidity control may utilize manual or automatic  means of 
      adjustment.
b.   A humidity control may be a separate component to the exhaust fan and is not required to be 

           integral (i.e., built-in)

Notes:

1.   For the purposes of this section, a bathroom is a room which contains a bathtub, shower or 
      tub/shower combination.
2.   Lighting integral to bathroom exhaust fans shall comply with the California Energy Code.

4.507 ENVIRONMENTAL COMFORT
4.507.2 HEATING AND AIR-CONDITIONING SYSTEM DESIGN.  Heating and air conditioning systems shall be
sized, designed and have their equipment selected using the following methods:

1.   The heat loss and heat gain is established according to ANSI/ACCA 2 Manual J - 2011 (Residential 
      Load Calculation), ASHRAE handbooks or other equivalent design software or methods.
2.   Duct systems are sized according to ANSI/ACCA 1 Manual D - 2014 (Residential Duct Systems),       
      ASHRAE handbooks or other equivalent design software or methods.
3.   Select heating and cooling equipment according to ANSI/ACCA 3 Manual S - 2014 (Residential       
      Equipment Selection), or other equivalent design software or methods.

Exception: Use of alternate design temperatures necessary to ensure the system functions are 
acceptable.

TABLE 4.504.1 - ADHESIVE VOC LIMIT1,2

(Less Water and Less Exempt Compounds in Grams per Liter)

ARCHITECTURAL APPLICATIONS VOC LIMIT

INDOOR CARPET ADHESIVES 50

CARPET PAD ADHESIVES 50

OUTDOOR CARPET ADHESIVES 150

WOOD FLOORING ADHESIVES 100

RUBBER FLOOR ADHESIVES 60

SUBFLOOR ADHESIVES 50

CERAMIC TILE ADHESIVES 65

VCT & ASPHALT TILE ADHESIVES 50

DRYWALL & PANEL ADHESIVES 50

COVE BASE ADHESIVES 50

MULTIPURPOSE CONSTRUCTION ADHESIVE 70

STRUCTURAL GLAZING ADHESIVES 100

SINGLE-PLY ROOF MEMBRANE ADHESIVES 250

OTHER ADHESIVES NOT LISTED 50

SPECIALTY APPLICATIONS

PVC WELDING 510

CPVC WELDING 490

ABS WELDING 325

PLASTIC CEMENT WELDING 250

ADHESIVE PRIMER FOR PLASTIC 550

CONTACT ADHESIVE 80

SPECIAL PURPOSE CONTACT ADHESIVE 250

STRUCTURAL WOOD MEMBER ADHESIVE 140

TOP & TRIM ADHESIVE 250

SUBSTRATE SPECIFIC APPLICATIONS

METAL TO METAL 30

PLASTIC FOAMS 50

POROUS MATERIAL (EXCEPT WOOD) 50

WOOD 30

FIBERGLASS 80

1. IF AN ADHESIVE IS USED TO BOND DISSIMILAR SUBSTRATES TOGETHER,
THE ADHESIVE WITH THE HIGHEST VOC CONTENT SHALL BE ALLOWED.

2.  FOR ADDITIONAL INFORMATION REGARDING METHODS TO MEASURE
THE VOC CONTENT SPECIFIED IN THIS TABLE, SEE SOUTH COAST AIR
QUALITY MANAGEMENT DISTRICT RULE 1168.

TABLE 4.504.2 - SEALANT VOC LIMIT
(Less Water and Less Exempt Compounds in Grams per Liter)

SEALANTS VOC LIMIT

ARCHITECTURAL 250

MARINE DECK 760

NONMEMBRANE ROOF 300

ROADWAY 250

SINGLE-PLY ROOF MEMBRANE 450

OTHER 420

SEALANT PRIMERS

ARCHITECTURAL

     NON-POROUS 250

     POROUS 775

MODIFIED BITUMINOUS 500

MARINE DECK 760

OTHER 750

TABLE 4.504.5 - FORMALDEHYDE LIMITS1

MAXIMUM FORMALDEHYDE EMISSIONS IN PARTS PER MILLION

PRODUCT CURRENT LIMIT

HARDWOOD PLYWOOD VENEER CORE 0.05

HARDWOOD PLYWOOD COMPOSITE CORE 0.05

PARTICLE BOARD 0.09

MEDIUM DENSITY FIBERBOARD 0.11

THIN MEDIUM DENSITY FIBERBOARD2 0.13

1.  VALUES IN THIS TABLE ARE DERIVED FROM THOSE SPECIFIED
BY THE CALIF. AIR RESOURCES BOARD, AIR TOXICS CONTROL
MEASURE FOR COMPOSITE WOOD AS TESTED IN ACCORDANCE
WITH ASTM E 1333.  FOR ADDITIONAL INFORMATION, SEE CALIF.
CODE OF REGULATIONS, TITLE 17, SECTIONS 93120 THROUGH
93120.12.
2.  THIN MEDIUM DENSITY FIBERBOARD HAS A MAXIMUM
THICKNESS OF 5/16" (8 MM).

TABLE 4.504.3 - VOC CONTENT LIMITS FOR
ARCHITECTURAL COATINGS2,3

GRAMS OF VOC PER LITER OF COATING, LESS WATER & LESS EXEMPT
COMPOUNDS

COATING CATEGORY VOC LIMIT

FLAT COATINGS 50

NON-FLAT COATINGS 100

NONFLAT-HIGH GLOSS COATINGS 150

SPECIALTY COATINGS

ALUMINUM ROOF COATINGS 400

BASEMENT SPECIALTY COATINGS 400

BITUMINOUS ROOF COATINGS 50

BITUMINOUS ROOF PRIMERS 350

BOND BREAKERS 350

CONCRETE CURING COMPOUNDS 350

CONCRETE/MASONRY SEALERS 100

DRIVEWAY SEALERS 50

DRY FOG COATINGS 150

FAUX FINISHING COATINGS 350

FIRE RESISTIVE COATINGS 350

FLOOR COATINGS 100

FORM-RELEASE COMPOUNDS 250

GRAPHIC ARTS COATINGS (SIGN PAINTS) 500

HIGH TEMPERATURE COATINGS 420

INDUSTRIAL MAINTENANCE COATINGS 250

LOW SOLIDS COATINGS1 120

MAGNESITE CEMENT COATINGS 450

MASTIC TEXTURE COATINGS 100

METALLIC PIGMENTED COATINGS 500

MULTICOLOR COATINGS 250

PRETREATMENT WASH PRIMERS 420

PRIMERS, SEALERS, & UNDERCOATERS 100

REACTIVE PENETRATING SEALERS 350

RECYCLED COATINGS 250

ROOF COATINGS 50

RUST PREVENTATIVE COATINGS 250

SHELLACS

CLEAR 730

OPAQUE 550

SPECIALTY PRIMERS, SEALERS &
UNDERCOATERS 100

STAINS 250

STONE CONSOLIDANTS 450

SWIMMING POOL COATINGS 340

TRAFFIC MARKING COATINGS 100

TUB & TILE REFINISH COATINGS 420

WATERPROOFING MEMBRANES 250

WOOD COATINGS 275

WOOD PRESERVATIVES 350

ZINC-RICH PRIMERS 340

1.  GRAMS OF VOC PER LITER OF COATING, INCLUDING WATER &
EXEMPT COMPOUNDS
2.  THE SPECIFIED LIMITS REMAIN IN EFFECT UNLESS REVISED LIMITS
ARE LISTED IN SUBSEQUENT COLUMNS IN THE TABLE.
3.  VALUES IN THIS TABLE ARE DERIVED FROM THOSE SPECIFIED BY
THE CALIFORNIA AIR RESOURCES BOARD, ARCHITECTURAL COATINGS
SUGGESTED CONTROL MEASURE, FEB. 1, 2008.  MORE INFORMATION IS
AVAILABLE FROM THE AIR RESOURCES BOARD.

DIVISION 4.5 ENVIRONMENTAL QUALITY (continued)
4.504.3 CARPET SYSTEMS.  All carpet installed in the building interior shall meet the testing and product
requirements of at least one of the following:

1.   Carpet and Rug Institute's Green Label Plus Program.
2.   California Department of Public Health, "Standard Method for the Testing and Evaluation of Volatile 
      Organic Chemical Emissions from Indoor Sources Using Environmental Chambers" Version 1.1, 
      February 2010 (also known as Specification 01350).
3.   NSF/ANSI 140 at the Gold level.
4.   Scientific Certifications Systems Indoor AdvantageTM Gold.

4.504.3.1 Carpet cushion. All carpet cushion installed in the building interior shall meet the 
requirements of the Carpet and Rug Institute's Green Label program.

4.504.3.2 Carpet adhesive. All carpet adhesive shall meet the requirements of Table 4.504.1.

4.504.4  RESILIENT FLOORING SYSTEMS.  Where resilient flooring is installed , at least 80% of floor area receiving
resilient flooring shall comply with one or more of the following:

1.   Products compliant with the California Department of Public Health, "Standard Method for the Testing and 
      Evaluation of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers,"
      Version 1.1, February 2010 (also known as Specification 01350), certified as a CHPS Low-Emitting Material
      in the Collaborative for High Performance Schools (CHPS) High Performance Products Database.
2.   Products certified under UL GREENGUARD Gold (formerly the Greenguard Children & Schools program).
3.   Certification under the Resilient Floor Covering Institute (RFCI) FloorScore program.
4.   Meet the California Department of Public Health, "Standard Method for the Testing and Evaluation of 
      Volatile Organic Chemical Emissions from Indoor Sources Using Environmental Chambers", Version 1.1, 
      February 2010 (also known as Specification 01350).

4.504.5 COMPOSITE WOOD PRODUCTS.  Hardwood plywood, particleboard and medium density fiberboard 
composite wood products used on the interior or exterior of the buildings 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 Table 4.504.5

4.504.5.1 Documentation.  Verification of compliance with this section shall be provided as requested 
by the enforcing agency. Documentation shall include at least one of the following:

1.   Product certifications and specifications.
2.   Chain of custody certifications.
3.   Product labeled and invoiced as meeting the Composite Wood Products regulation (see 
      CCR, Title 17, Section 93120, et seq.).
4.   Exterior grade products marked as meeting the PS-1 or PS-2 standards of the Engineered 
      Wood Association, the Australian AS/NZS 2269, European 636 3S standards, and Canadian CSA 
      0121, CSA 0151, CSA 0153 and CSA 0325 standards.
5.   Other methods acceptable to the enforcing agency.

DISCLAIMER:THIS DOCUMENT IS PROVIDED AND INTENDED TO BE USED AS A MEANS TO INDICATE AREAS OF COMPLIANCE WITH THE 2016 CALIFORNIA GREEN BUILDING STANDARDS (CALGREEN) CODE.  DUE TO THE VARIABLES BETWEEN BUILDING DEPARTMENT JURISDICTIONS, THIS CHECKLIST IS TO BE USED ON AN INDIVIDUAL PROJECT BASIS AND MAY BE MODIFIED BY THE END USER TO MEET THOSE INDIVIDUAL NEEDS.  THE END USER ASSUMES ALL RESPONSIBILITY ASSOCIATED WITH THE USE OF THIS DOCUMENT, INCLUDING VERIFICATION WITH THE FULL CODE.
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