




 

 

 

February 3, 2023  
 
Address:  97 Forrest Ave, Fairfax 
Applicant:  Marnie Lerner 
Application #: 23-0016  
 
The Vegetation Management Plan submitted for review by the Ross Valley Fire Department is approved 
with the following conditions:  

 
Please do not remove any tree that requires a permit from the town without first securing such permit.   
 
Please note that all vegetation within the 30 foot zone shall be irrigated. Seasonal grasses within 
the 30 foot zone are not permitted unless regularly irrigated. If not kept as green grass the area 
shall be covered in a weed barrier which should be covered in a layer of mulch.  
 
Every effort shall be taken to ensure erosion control efforts are in compliance with standards 
established by Town regulations.  
 
The approved plan is to last the life of the property. Any changes to the plan now or in the future will 
require Fire Department review. It is recommended that if the applicant has plans to landscape in the 
future that those plans be intermingled into this plan.  
 
Vegetation shall be maintained to ensure address numbers are visible from both angles of approach.  
 
Minimum standards shall be in place prior to final fire clearance.  
 
If you have any questions about any of the items listed above please call me. I am available to meet 
with you on site to help you develop a plan. Please contact me to schedule (415) 453-1289 Ext 21 if 
you desire my assistance.  
  
Sincerely, 
 
 
 
Derrick Shaw 
Fire Inspector 

       
Ross Valley Fire 
Department 
777 San Anselmo Ave 
San Anselmo, Ca 94960 
Ph. 415-258-4686 

 
FIRE DEPARTMENT PLAN REVIEW 

PROJECT:  Remodel                                                                            Page:1of 3  
ADDRESS:  97 Forrest Ave                                                             Date: 3/4/2022 
                     Fairfax, CA.                                            Reviewed by: Derrick Shaw 

                            (415) 258-4674 
TYPE OF REVIEW: Planning                             Email: dshaw@rossvalleyfire.org 
Building Dept. 3/4/223                   Fire Dept. #  23-0043                  Review No. 1  

Fire Department Standards can be found at: www.rossvalleyfire.org 

 
Applicant*:  
Address:  

*Applicant is responsible for distributing these Plan Review comments to the Design Team.  
 
Occupancy Class: R-3 

 
Fire Flow Req:         500 GPM 

 
Sprinklers Required:         YES 

 
Type of Construction: V-B 

 
On-site Hyd. Req:              NO 

 
Fire Alarm Required:           NO 

 
Bldg Area: sf + 1830 

 
Turn-Around Req:               NO 

 
Permits Required:    SPR, VMP 
on File 

 
Stories: + 2 

 
Fire Flow Test Required:   YES 

 
                                   

 
Height:   

 
Wildland Urban Interface:  YES 

 
                     

The project listed above has been reviewed and determined to be: 

(  ) APPROVED (no modifications required) 
( X ) Complete AS NOTED (minor modifications required - review attached comments) 
(  ) NOT APPROVED (revise per attached comments and resubmit) 
(  ) INCOMPLETE (provide additional information per attached comments and resubmit) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Inspections required: 
 
(  ) Access/Water Supply prior to delivery of combustibles 
(X) Defensible Space/Vegetation Management Plan 
(X) Sprinkler Hydro/Final 
(X) Final 
 

NOTE: Please review the comments 
and make corrections and/or add notes 
as required.  Changes and/or additions 
shall be clouded and referenced by 
date on a legend.  Approval of this plan 
does not approve any omission or 
deviation from the applicable 
regulations.  Final approval is subject to 
field inspection.  Approved plans shall 
be on site and available for review at all 
times. 

 

3/4/23

3/14/23

ROSS VALLEY FIRE DEPT 

_______ Approved 

_______ Approved with Conditions 

_______ Not Approved – need revision  

_______ Incomplete 

Date: __________________ 
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CERTIFICATE OF COMPLIANCE                                                                                                                                                                                                                                             CF1R-PRF-01E

Project Name: 97 Forrest Ave Calculation Date/Time: 2022-10-24T11:55:04-07:00                                      (Page 1 of 13)

Calculation Description: Title 24 Analysis Input File Name: 97 Forrest Ave.ribd19x

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2019 Residential Compliance Report Version: 2019.2.000
Schema Version: rev 20200901

Report Generated: 2022-10-24   11:56:39

GENERAL INFORMATION

01 Project Name 97 Forrest Ave

02 Run Title Title 24 Analysis

03 Project Location 97 Forrest Ave

04 City Fairfax 05 Standards Version 2019

06 Zip code 94930 07 Software Version EnergyPro 8.3

08 Climate Zone 2 09 Front Orientation (deg/ Cardinal) 15

10 Building Type Single family 11 Number of Dwelling Units 1

12 Project Scope AdditionAlteration 13 Number of Bedrooms 4

14 Addition Cond. Floor Area (ft2) 834 15 Number of Stories 3

16 Existing Cond. Floor Area (ft2) 1546 17 Fenestration Average U-factor 0.61

18 Total Cond. Floor Area (ft2) 2380 19 Glazing Percentage (%) 12.27%

20 ADU Bedroom Count 1 21 ADU Conditioned Floor Area 651

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 Building does not incorporate Special Features

ENERGY USE SUMMARY

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

Space Heating 58.87 59.58 -0.71 -1.2

Space Cooling 25.57 16.53 9.04 35.4

IAQ Ventilation 1.23 1.23 0 0

Water Heating 26.89 26.89 0 0

Self Utilization/Flexibility Credit n/a 0 0 n/a

Compliance Energy Total 112.56 104.23 8.33 7.4

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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Project Name: 97 Forrest Ave Calculation Date/Time: 2022-10-24T11:55:04-07:00                                      (Page 2 of 13)

Calculation Description: Title 24 Analysis Input File Name: 97 Forrest Ave.ribd19x

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2019 Residential Compliance Report Version: 2019.2.000
Schema Version: rev 20200901

Report Generated: 2022-10-24   11:56:39

REQUIRED SPECIAL FEATURES

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

• NO SPECIAL FEATURES REQUIRED

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:
• Indoor air quality ventilation
• Verified Existing Conditions
Cooling System Verifications:
• -- None --
Heating System Verifications:
• Verified heat pump rated heating capacity
HVAC Distribution System Verifications:
• Duct leakage testing
Domestic Hot Water System Verifications:
• -- None --

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

97 Forrest Ave 2380 1 4 4 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

Addition Up Conditioned FAU1 583 8 DHW Sys 1 N/A

Existing Main Conditioned FAU1 895 8 DHW Sys 1 N/A

Addition Main Conditioned FAU1 251 8 DHW Sys 1 N/A

Existing lower ADU Conditioned FAU2 651 7 DHW Sys 1 N/A

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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Project Name: 97 Forrest Ave Calculation Date/Time: 2022-10-24T11:55:04-07:00                                      (Page 4 of 13)

Calculation Description: Title 24 Analysis Input File Name: 97 Forrest Ave.ribd19x

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2019 Residential Compliance Report Version: 2019.2.000
Schema Version: rev 20200901

Report Generated: 2022-10-24   11:56:39

OPAQUE SURFACES

01 02 03 04 05 06 07 08 09 10 11

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

Door Area (ft2) Tilt (deg) Wall Exceptions Status Verified Existing
Condition

Underground
Wall Addition Main 6 Concrete Wall

w/R-9 n/a n/a 150 n/a n/a New n/a

Underground
Wall 2

Existing lower
ADU 6 Concrete Wall n/a n/a 90 n/a n/a New n/a

To Existing main Addition Up R-0 Floor No
Crawlspace n/a n/a 333 n/a n/a New n/a

To Add Main Addition Up R-0 Floor No
Crawlspace n/a n/a 250 n/a n/a New n/a

To ADU Existing Main R-0 Floor No
Crawlspace n/a n/a 651 n/a n/a New n/a

To ADU 2 Addition Main R-0 Floor Crawlspace n/a n/a 468 n/a n/a New n/a

OPAQUE SURFACES - CATHEDRAL CEILINGS

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

Name Zone Construction Azimuth Orientation
Area
(ft2)

Skylight
Area (ft2)

Roof Rise (x
in 12)

Roof
Reflectance

Roof
Emittance

Cool
Roof Status

Verified
Existing

Condition

Existing
Construction

New Roof Addition Up R-30 Roof No
Attic 15 Front 583 0 4 0.1 0.85 No New n/a

Existing
Roof:

Altered

Existing
Main R-30 Roof Attic1 15 Front 7.1 7 6 0.1 0.85 No No

New Roof 2 Addition
Main

R-38 Roof No
Attic 15 Front 99 11 4 0.1 0.85 No New n/a

ATTIC

01 02 03 04 05 06 07 08 09 10

Name Construction Type Roof Rise
(x in 12)

Roof
Reflectance

Roof
Emittance

Radiant
Barrier Cool Roof Status Verified Existing

Condition

Attic Existing Main Attic RoofExisting Main Ventilated 6 0.1 0.85 No No Altered No

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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Project Name: 97 Forrest Ave Calculation Date/Time: 2022-10-24T11:55:04-07:00                                      (Page 5 of 13)

Calculation Description: Title 24 Analysis Input File Name: 97 Forrest Ave.ribd19x

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2019 Residential Compliance Report Version: 2019.2.000
Schema Version: rev 20200901

Report Generated: 2022-10-24   11:56:39

FENESTRATION / GLAZING

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

Name Type Surface Orientation Azimuth Width
(ft)

Height
(ft) Mult.

Area
(ft2)

U-factor U-factor
Source SHGC SHGC

Source
Exterior
Shading Status

Verified
Existing

Condition

Window New Window Left Left 105 1 7.5 0.3 NFRC 0.23 NFRC Bug Screen New n/a

Window New 2 Window Rear Back 195 1 37 0.3 NFRC 0.23 NFRC Bug Screen New n/a

Window New 3 Window Right Right 285 1 3 0.3 NFRC 0.23 NFRC Bug Screen New n/a

Window Alt Window Front: Front 15 1 57 1.04 Table
110.6-A 0.76 Table

110.6-B Bug Screen Altered Yes

Window Alt 2 Window Left: Left 105 1 16 0.3 NFRC 0.23 NFRC Bug Screen Altered Yes

Window Alt 3 Window Right 2 Right 285 1 20 0.3 NFRC 0.23 NFRC Bug Screen Altered Yes

Window Alt 4 Window Right 2 Right 285 1 57 1.04 Table
110.6-A 0.76 Table

110.6-B Bug Screen Altered Yes

Window New 4 Window Front 2 Front 15 1 24.5 0.3 NFRC 0.23 NFRC Bug Screen New n/a

Window Existing Window Front: 2 Front 15 1 6 0.55 Table
110.6-A 0.67 Table

110.6-B Bug Screen Existing No

Window Alt 5 Window Front: 2 Front 15 1 12 0.3 NFRC 0.23 NFRC Bug Screen Altered Yes

Window Alt 6 Window Left: 2 Left 105 1 18 0.3 NFRC 0.23 NFRC Bug Screen Altered Yes

Window Alt 7 Window Right 4 Right 285 1 16 0.3 NFRC 0.23 NFRC Bug Screen Altered Yes

Skylight Skylight Existing
Roof: Altered Front 15 1 7 0.55 Table

110.6-A 0.67 Table
110.6-B None Existing No

Skylight 2 Skylight New Roof 2 Front 15 1 11 0.39 NFRC 0.29 NFRC None New n/a

SLAB FLOORS

01 02 03 04 05 06 07 08 09 10

Name Zone Area (ft2) Perimeter (ft)
Edge Insul.
R-value and

Depth

Edge Insul.
R-value and

Depth
Carpeted Fraction Heated Status Verified Existing

Condition

Slab-on-Grade Existing lower
ADU 651 134 none 0 80% No Existing No

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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Project Name: 97 Forrest Ave Calculation Date/Time: 2022-10-24T11:55:04-07:00                                      (Page 3 of 13)

Calculation Description: Title 24 Analysis Input File Name: 97 Forrest Ave.ribd19x

Registration Number: Registration Date/Time:     HERS Provider:

CA Building Energy Efficiency Standards - 2019 Residential Compliance Report Version: 2019.2.000
Schema Version: rev 20200901

Report Generated: 2022-10-24   11:56:39

OPAQUE SURFACES

01 02 03 04 05 06 07 08 09 10 11

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

Door Area (ft2) Tilt (deg) Wall Exceptions Status Verified Existing
Condition

Front Addition Up R-21 Wall 15 Front 162 0 90 none New n/a

Left Addition Up R-21 Wall 105 Left 168 7.5 90 none New n/a

Rear Addition Up R-21 Wall 195 Back 216 37 90 none New n/a

Right Addition Up R-21 Wall 285 Right 168 3 90 none New n/a

Front: Existing Main R-0 Wall 15 Front 166.5 57 90 none Existing No

Left: Existing Main R-0 Wall 105 Left 99 16 90 none Existing No

Left: new Existing Main R-21 Wall 105 Left 162 0 90 none New n/a

Right 2 Existing Main R-0 Wall 285 Right 261 77 90 none Existing No

Front 2 Addition Main R-21 Wall 15 Front 103 24.5 90 Ex. w/ Siding New n/a

Left 2 Addition Main R-21 Wall 105 Left 90 0 90 Ex. w/ Siding New n/a

Rear 2 Addition Main R-21 Wall 195 Back 120 0 90 none New n/a

Right 3 Addition Main R-21 Wall 285 Right 95 0 90 Ex. w/ Siding New n/a

Front: 2 Existing lower
ADU R-0 Wall 15 Front 210 18 90 none Existing No

Left: 2 Existing lower
ADU R-0 Wall 105 Left 154 18 90 none Existing No

Rear: Existing lower
ADU R-0 Wall 195 Back 120 0 90 none Existing No

Right 4 Existing lower
ADU R-0 Wall 285 Right 154 16 90 none Existing No

Existing Roof:
Altered 2 Existing Main R-30 Roof Attic n/a n/a 428 n/a n/a Altered Yes

Raised Floor Existing Main R-19 Floor
Crawlspace n/a n/a 244 n/a n/a Altered No

Raised Floor 2 Addition Main R-19 Floor
Crawlspace n/a n/a 251 n/a n/a New n/a

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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Calculation Description: Title 24 Analysis Input File Name: 97 Forrest Ave.ribd19x

Registration Number: Registration Date/Time:     HERS Provider:
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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-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-0 Wall Exterior Walls Wood Framed Wall 2x4 @ 16 in. O. C. R-0 None / None 0.361
Inside Finish: Gypsum Board

Cavity / Frame: no insul. / 2x4
Exterior Finish: 3 Coat Stucco

R-30 Roof No Attic Cathedral Ceilings Wood Framed
Ceiling 2x12 @ 16 in. O. C. R-30 None / None 0.036

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

Siding/sheathing/decking
Cavity / Frame: R-30 / 2x12
Inside Finish: Gypsum Board

R-0 Roof Attic1 Cathedral Ceilings Wood Framed
Ceiling 2x4 @ 24 in. O. C. R-0 None / None 0.494

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

Siding/sheathing/decking
Cavity / Frame: no insul. / 2x4
Inside Finish: Gypsum Board

R-30 Roof Attic1 Cathedral Ceilings Wood Framed
Ceiling 2x4 @ 24 in. O. C. R-30 None / None 0.042

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

Siding/sheathing/decking
Cavity / Frame: R-30 / 2x4

Inside Finish: Gypsum Board

R-38 Roof No Attic 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

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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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

Attic RoofExisting Main Attic Roofs Wood Framed
Ceiling 2x4 @ 24 in. O. C. R-0 None / None 0.644

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

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

R-19 Floor Crawlspace Floors Over
Crawlspace Wood Framed Floor 2x6 @ 16 in. O. C. R-19 None / None 0.05

Floor Surface: Carpeted
Floor Deck: Wood

Siding/sheathing/decking
Cavity / Frame: R-19 in 5-1/2 in. (R-18) /

2x6

R-0 Roof Attic Ceilings (below
attic)

Wood Framed
Ceiling 2x4 @ 24 in. O. C. R-0 None / None 0.481 Cavity / Frame: no insul. / 2x4

Inside Finish: Gypsum Board

R-30 Roof Attic Ceilings (below
attic)

Wood Framed
Ceiling 2x4 @ 24 in. O. C. R-30 None / None 0.032

Over Ceiling Joists: R-20.9 insul.
Cavity / Frame: R-9.1 / 2x4

Inside Finish: Gypsum Board

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

R-0 Floor 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

6 Concrete Wall w/R-9 Underground Walls Concrete / ICF /
Brick None n/a R-9 / None 0.127

Inside Finish: Gypsum Board
Insulation/Furring: R-9 / 1.5in. wd

Mass Layer: 6 in. Concrete

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
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01 02 03 04 05 06 07 08 09 10 11

HVAC - HEAT PUMPS

Name System Type Number of Units
Heating Cooling Zonally

Controlled
Compressor

Type HERS Verification
HSPF/COP Cap 47 Cap 17 SEER EER/CEER

Heat Pump System 2 Ductless
MiniSplit HP 1 8.5 24000 20000 16 13 Not Zonal Single

Speed
Heat Pump System

2-hers-htpump

HVAC HEAT PUMPS - HERS VERIFICATION

01 02 03 04 05 06 07 08 09

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

Cap 47
Verified Heating

Cap 17

Heat Pump System
2-hers-htpump Not Required 0 Not Required Not Required No No Yes Yes

HVAC - DISTRIBUTION SYSTEMS

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

Duct Ins. R-value Duct Location Surface Area

Name Type Design
Type Supply Return Supply Return Supply Return Bypass

Duct
Duct

Leakage
HERS

Verification Status
Verified
Existing

Condition

Existing
Distribution

system

New Ducts
40 ft

Air
Distributi

on
System 1

Unconditioned
attic

Non-
Verified R-6 R-6 Attic Attic n/a n/a

No
Bypass
Duct

Sealed
and

Tested

Air
Distributi
on System

1-hers-
dist

New n/a n/a n/a

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
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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

6 Concrete Wall Underground Walls Concrete / ICF /
Brick None n/a None / None 1.048 Inside Finish: Gypsum Board

Mass Layer: 6 in. Concrete

BUILDING ENVELOPE - HERS VERIFICATION

01 02 03 04

Quality Insulation Installation (QII) High R-value Spray Foam Insulation Building Envelope Air Leakage CFM50

Not Required Not Required Not Required n/a

WATER HEATING SYSTEMS

01 02 03 04  05 06 07 08 09 10

Name System Type Distribution Type Water Heater Name (#) Solar Heating
System

Compact
Distribution HERS Verification Status

Verified
Existing

Condition

Existing
Water

Heating
System

DHW Sys 1 Domestic Hot
Water (DHW)

Standard
Distribution

System
DHW Heater 1 (1) n/a None n/a Existing No

WATER HEATERS

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

Name
Heating
Element

Type
Tank Type # of

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

Status
Verified
Existing

Condition

DHW
Heater 1 Gas Small Storage 1 50 0.6-EF <= 75

kBtu/hr 0 78 n/a n/a n/a Existing No
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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 Not 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 n/a

IAQ (INDOOR AIR QUALITY) FANS

01 02 03 04 05 06 07

Dwelling Unit IAQ CFM IAQ Watts/CFM IAQ Fan Type IAQ Recovery
Effectiveness - SRE

IAQ Recovery
Effectiveness - ASRE HERS Verification

SFam ADU IAQVentRpt 35 0.35 Exhaust n/a n/a Yes

HERS RATER VERIFICATION OF EXISTING CONDITIONS

OPAQUE SURFACES - VERIFIED AND ALTERED

01 02 03 04 05

Name Zone Existing Construction Surface Type Total Cavity R-value

Existing Roof: Altered 2 Existing Main R-0 Roof Attic Wood Framed Ceiling No insulation

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
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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 - 1/1 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

FAU1 Heating and cooling system
other

Heating
Component

1

Cooling
Component

1
HVAC Fan 1

Air
Distribution

System 1
n/a Existing No 1 1

FAU2 Heat pump heating cooling Heat Pump
System 2

Heat Pump
System 2 n/a n/a Setback New No 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-80

HVAC - COOLING UNIT TYPES

01 02 03 04 05 06 07 08

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

Cooling Component 1 No Cooling 1 n/a n/a Not Zonal Single Speed n/a
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FENESTRATION/ GLAZING - VERIFIED AND ALTERED

01 02 03 04 05 06 07 08 09 10

Name Side of Building Width (ft) Width (ft) Multiplier Area (ft2) U-factor SHGC Name
Surface

(Orientation-
Azimuth)

Window Alt Front: n/a n/a 1 57 1.04 0.76 Standard bug
screens 15

Window Alt 2 Left: n/a n/a 1 16 1.04 0.76 Standard bug
screens 105

Window Alt 3 Right 2 n/a n/a 1 20 1.04 0.76 Standard bug
screens 285

Window Alt 4 Right 2 n/a n/a 1 57 1.04 0.76 Standard bug
screens 285

Window Alt 5 Front: 2 n/a n/a 1 12 1.04 0.76 Standard bug
screens 15

Window Alt 6 Left: 2 n/a n/a 1 18 1.04 0.76 Standard bug
screens 105

Window Alt 7 Right 4 n/a n/a 1 16 1.04 0.76 Standard bug
screens 285

422-P010167485A-000-000-0000000-0000 10/24/2022 16:25 CHEERS
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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:

 

Jon Mitguard

Aurora Building Performance 10/24/2022

514 C Street RCN13475

San Rafael, CA 94901 (451) 457-9778

Jay  Sherlock

Studio J Architecture 10/24/2022

305 San Anselmo

San Anselmo, CA 94960 (415) 810-6324
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H. Water Heating

This section does not apply to this project.

I. HVAC - Heating Systems

This section does not apply to this project.

J. HVAC - Cooling Systems

This section does not apply to this project.

K. HVAC Distribution

This section does not apply to this project.

L. Determination of HERS Verification Compliance
All applicable sections of this document shall indicate compliance with the specified verification protocol requirements in order for this Certificate of Verification as a whole to
be determined to be in compliance.

01 Complies: All specified verification protocol requirements on this document are met.

NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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Existing Conditions For Residential Alterations                                                                                                                                                                                                            (Page 1 of 4)

Project Name:                                                                                                    97 Forrest Ave CF1R-PRF Calculation Date/Time:                                                                                            

CF1R-PRF Calculation Description:                                                                97 Forrest Ave CF1R-PRF Input File Name:                              97 Forrest Ave - AnalysisResults-BEES.xml

A. General Information

01 Project Name 97 Forrest Ave

02 Calculation Description AdditionAlteration

03 Project Location 97 Forrest Ave

04 CA City Fairfax 05 Standards Version Compliance 2019

06 Zip code 94930 07 Software Version EnergyPro 8.3

08 Climate Zone 2 09 Front Orientation (deg/Cardinal) 15

10 Building Type Single family 11 Number of Dwelling Units 1

12 Project Scope Addition and/or Alteration 13 Number of Bedrooms 4

14 New Conditioned Floor Area (ft2) 834 15 Number of Stories in Building 3

16 Existing Conditioned Floor Area (ft2) 1546 17 Fenestration Average U-factor 0.61

18 Total Conditioned Floor Area (ft2) 2380 19 Glazing Percentage (%) 12.3

B. Opaque Surfaces

01 02 03 04 05 06 07 08

Name Zone Existing Conditions Surface Type Azimuth Orientation Total Cavity R-value Verification

Existing Roof: Altered
2 Existing Main R-0 Roof Attic Ceilings (below attic) n/a n/a n/a Pass

09 Verification Status Pass - all existing conditions have been verified

10 Correction Notes

NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.

CERTIFICATE OF VERIFICATION                                                                                                                                                                                                                                      CF3R-EXC-20-H

Existing Conditions For Residential Alterations                                                                                                                                                                                                            (Page 4 of 4)

Registration Number: 422-P010167485A-000-001-X20000A-0000 Registration Date/Time: 2022-10-24   16:42:14 HERS Provider: CHEERS

CA Building Energy Efficiency Standards - 2019 Residential Compliance Report Version: 2019.1.006
Schema Version: rev 20210501

Report Generated: 2022-10-24   16:52:11

Documentation Author's Declaration Statement

1. I certify that this Certificate of Verification documentation is accurate and complete.
Documentation Author Name:
Jon Mitguard

Documentation Author Signature:

Company: Aurora Building Performance Date Signed: 2022-10-24
Address:
514 C Street

CEA/ HERS Certification Identification (if applicable):
RCN13475

City/State/Zip: San Rafael CA 94901 Phone: (451) 457-9778

Responsible Person's Declaration statement

I certify the following under penalty of perjury, under the laws of the State of California:
1. information provided on this Certificate of Verification is true and correct.
2. I am the certified HERS Rater who performed the verification identified and reported on this Certificate of Verification (responsible rater).
3. I field inspected the existing building features, materials, components, manufactured devices, or system performance characteristics proposed for compliance credit for energy efficiency improvement

identified on this Certificate of Verification and determined these existing building features, materials, components, manufactured devices, or system performance characteristics qualify for the proposed
existing conditions compliance credit unless reported as not qualified in verification status and correction notes fields on this Certificate of Verification.

4. I will ensure that a registered copy of this Certificate of Verification shall be posted, or made available with the building permit(s) issued for the building, and made available to the enforcement agency for all
applicable inspections. I understand that a registered copy of this Certificate of Verification is required to be included with the documentation the builder provides to the building owner at occupancy.

HERS Rater Information
HERS Rater Company Name: Aurora Building Performance
Responsible Rater Name:
Jon Mitguard

Responsible Rater Signature:

Responsible Rater Certification Number w/ this HERS Provider:
RCN13475

Date Signed:
2022-10-24

NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.

Digitally signed by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS). This digital signature is provided in order to secure the
content of this registered document, and in no way implies Registration Provider responsibility for the accuracy of the information.
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C. Roofs

This section does not apply to this project.

D. Windows

01 02 03 04 05 06 07 08

Name Azimuth Multiplier Area (ft2) U-factor SHGC Exterior Shading Verification

Window Alt 15 1 57 1.04 0.76 Standard bug screens Pass

Window Alt 2 105 1 16 1.04 0.76 Standard bug screens Pass

Window Alt 3 285 1 20 1.04 0.76 Standard bug screens Pass

Window Alt 4 285 1 57 1.04 0.76 Standard bug screens Pass

Window Alt 5 15 1 12 1.04 0.76 Standard bug screens Pass

Window Alt 6 105 1 18 1.04 0.76 Standard bug screens Pass

Window Alt 7 285 1 16 1.04 0.76 Standard bug screens Pass

09 Verification Status Pass - all existing conditions have been verified

10 Correction Notes

E. Doors

This section does not apply to this project.

F. Overhangs and Fins

This section does not apply to this project.

G. Water Heaters

This section does not apply to this project.

NOTICE: This document has been generated by ConSol Home Energy Efficiency Rating System Services, Inc. (CHEERS) using information uploaded by third parties not affiliated with or related to CHEERS. Therefore, CHEERS is not
responsible for, and cannot guarantee, the accuracy or completeness of the information contained in this document.
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3 1/2" WALL 5 1/2" WALL 3 1/2" WALL 5 1/2" WALL 3 1/2" WALL 5 1/2" WALL

4x8 6x6 4x6 6x6 4x4 4x6 FLAT

4x12 6x10 4x10 6x8 4x6 6x6

3 1/2"x9 1/2" PSL 6x12 4x12 6x10 4x8 6x8

3 1/2"x11 7/8" PSL 5 1/4"x11 7/8" PSL 3 1/2"x9 1/2" PSL 5 1/4"x9 1/2" PSL 4x12 6x10

EXTEIROR & INTERIOR BEARING WALL OF 
MULTISTORY

EXTERIOR & INTERIOR BEARING WALLS AT 
UPPERMOST LEVEL

INTERIOR NON‐BEARING WALLOPENING 
SIZE

HEADER SCHEDULE

≤ 4'‐0"

≤6′−0"

≤8′−0"

≤10′−0"
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6 7/07

 General and  
Technical Information

Table 1.7 Recommended End Hooks
All Grades: D = Finished bend diameter Hook 

A or G

A or G
12d

Detailing Dimension

Detailing Dimension

Bar Size

Bar Size

4d or 2-1/2" Min.180˚

90˚

D

D

G
en

er
al

 a
nd

 T
ec

hn
ic

al
 

In
fo

rm
at

io
n

#3 [#10] 2-1/4" 5" 3"

#4 [#13] 3" 6" 4"

#5 [#16] 3-3/4" 7" 5"

#6 [#19] 4-1/2" 8" 6"

#7 [#22] 5-1/4" 10" 7"

#8 [#25] 6" 11" 8"

Bar
Size

D 
(in.) A or G

6"

8"

10"

1'–0"

1'–2"

1'–4"

#9 [#29] 9-1/2" 1'–3" 11-3/4"

#10 [#32] 10-3/4" 1'–5" 1'–1-1/4"

1'–7"

1'–10"

#11 [#36] 12" 1'–7" 1'–2-3/4"

#14 [#43] 18-1/4" 2'–3" 1'–9-3/4"

2'–0"

#18 [#57] 24" 3'–0" 2'–4-1/2" 3'–5"

2'–7"

A or GJ
180˚ Hooks 90˚ Hooks J

Table 1.6 Grade 60 Rebar 
ACI Compression Development and  
Lap Splice Lengths for f'c  = 3,000 psi to 5,000 psi

Notes:
1. Tabulated values are based on Grade 60 reinforcing 

bars and normal-weight concrete.
2. Compression development lengths and compression 

lap splice lengths are based on ACI 318-02, Sections 
12.3 and 12.16, respectively. Lengths are in inches.

3. For compression development lengths, if bars are 
enclosed in spirals or ties conforming to ACI 318-02, 
Section 12.3.3(b), then a modification factor of 0.75 
may be applied but the resulting length must not be 
less than 8 in.

4. For compression lap splice lengths:
a. If bars are enclosed in a tied-reinforced compres-

sion member convorming to ACI 318-02, Section 
12.17.2.4, then a modification factor of 0.83 may 
be applied but the resulting length must not be less 
than 12 in.

b. If bars are enclosed in a spirally-reinforced compres-
sion member conforming to ACI 318-02, Section 
12.17.2.5, then a modification factor of 0.75 may 
be applied but the resulting length must not be less 
than 12 in.

c. The tabulated lengths are applicable for all concrete 
strengths of at least 3,000 psi.

5. ACI 318-02 does not allow lap splices of #14 [#43] and 
#18 [#57] bars.
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ACI Compression Development and  
Lap Splice Lengths for f'c  = 3,000 psi to 5,000 psi

Notes:
1. Tabulated values are based on Grade 60 reinforcing 

bars and normal-weight concrete.
2. Compression development lengths and compression 

lap splice lengths are based on ACI 318-02, Sections 
12.3 and 12.16, respectively. Lengths are in inches.

3. For compression development lengths, if bars are 
enclosed in spirals or ties conforming to ACI 318-02, 
Section 12.3.3(b), then a modification factor of 0.75 
may be applied but the resulting length must not be 
less than 8 in.

4. For compression lap splice lengths:
a. If bars are enclosed in a tied-reinforced compres-

sion member convorming to ACI 318-02, Section 
12.17.2.4, then a modification factor of 0.83 may 
be applied but the resulting length must not be less 
than 12 in.

b. If bars are enclosed in a spirally-reinforced compres-
sion member conforming to ACI 318-02, Section 
12.17.2.5, then a modification factor of 0.75 may 
be applied but the resulting length must not be less 
than 12 in.

c. The tabulated lengths are applicable for all concrete 
strengths of at least 3,000 psi.

5. ACI 318-02 does not allow lap splices of #14 [#43] and 
#18 [#57] bars.

77/07

 General and  
Technical Information

Table 1.8 Stirrup (Ties Similar)
Stirrup and Tie Hook Dimensions All Grades: 

Table 1.9 135˚ Seismic Stirrup/Tie  
Hook Dimensions All Grades:  
Seismic Stirrup/Tie Hooks

Table 1.10 ACI Hook Development 
Lengths for f'c  = 3,000 to 5,000 psi

Development ldh of Standard Hooks

Hook 
A or G

A or G

A or G

12d for #6, 7, 8

6d for #3, 4, 5

H

H

D
D

D

D

D

CL BeamCL Beam
Bar Size

Bar Size

Bar Size 6d

6d, 3" Min.

135˚ Seismic Stirrup/Tie Hooks

Recommended Industry Practice for Stirrup and Tie Hooks

135˚90˚ 135˚

Detailing 
Dimension

Detailing 
Dimension

ldh

Bar Size (d)

#3 through #8
4d or

2.5" min.

4d

5d

6d

#9, #10 and #11

#14 and #18

12db
Critical 
Section

lhb = 1200db

              f'c

Bar Size (d)

Detailing 
Dimension
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Notes:
1. Tabulated values are based on Grade 60 reinforcing bars and  

normal-weight concrete.
2. Tension development lengths of standard hooks are based on ACI 318-02, 

Section 12.5. Lengths are in inches.
3. For bar sizes #3 [#10] through #11 [#36] only:

a. If concrete cover conforms to ACI 318-02, Section 12.5.3(a), then a 
modification factor of 0.7 may be applied but the resulting length must 
not be less than 8db nor 6 in.

b. If hook is enclosed in ties or stirrups conforming to ACI 318-02, Section 
12.5.3(b), then a modification factor of 0.8 may be applied but the result-
ing length must not be less than 8db nor 6 in.

4. For epoxy-coated hooks, multiply the tabulated values by 1.2.

*H dimension is approximate.
*H dimension is approximate.

#3 [#10] 1-1/2" 4" 4" 2-1/2"

#4 [#13] 2" 4-1/2" 4-1/2" 3"

#5 [#16] 2-1/2" 6" 5-1/2" 3-3/4"

#6 [#19] 4-1/2" 1'-0" 8" 4-1/2"

#7 [#22] 5-1/4" 1'-2" 9" 5-1/4"

#8 [#25] 6" 1'-4" 10-1/2" 6"

Bar
Size D 

90˚
A or G A or G H*

135˚

#3 [#10] 1-1/2" 4-1/4" 3"

#4 [#13] 2" 4-1/2" 3"

#5 [#16] 2-1/2" 5-1/2" 3-3/4"

#6 [#19] 4-1/2" 8" 4-1/2"

#7 [#22] 5-1/4" 9" 5-1/4"

#8 [#25] 6" 10-1/2" 6"

Bar
Size D A or G H*

135˚ Seismic Hook

Bar Size

#3 [#10]
#4 [#13]
#5 [#16]
#6 [#19]
#7 [#22]
#8 [#25]
#9 [#29]

#10 [#32]
#11 [#36]
#14 [#43]
#18 [#57]

f'c = 3,000 psi

9
11
14
17
19
22
25
28
31
37
50

f'c = 4,000 psi

7
10
12
15
17
19
22
24
27
32
43

f'c = 5,000 psi

7
9
11
13
15
17
19
22
24
29
39
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Table 1.8 Stirrup (Ties Similar)
Stirrup and Tie Hook Dimensions All Grades: 

Table 1.9 135˚ Seismic Stirrup/Tie  
Hook Dimensions All Grades:  
Seismic Stirrup/Tie Hooks

Table 1.10 ACI Hook Development 
Lengths for f'c  = 3,000 to 5,000 psi

Development ldh of Standard Hooks

Hook 
A or G

A or G

A or G

12d for #6, 7, 8

6d for #3, 4, 5

H

H

D
D

D

D

D

CL BeamCL Beam
Bar Size

Bar Size

Bar Size 6d

6d, 3" Min.

135˚ Seismic Stirrup/Tie Hooks

Recommended Industry Practice for Stirrup and Tie Hooks

135˚90˚ 135˚

Detailing 
Dimension

Detailing 
Dimension

ldh

Bar Size (d)

#3 through #8
4d or

2.5" min.

4d

5d

6d

#9, #10 and #11

#14 and #18

12db
Critical 
Section

lhb = 1200db

              f'c

Bar Size (d)

Detailing 
Dimension
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Notes:
1. Tabulated values are based on Grade 60 reinforcing bars and  

normal-weight concrete.
2. Tension development lengths of standard hooks are based on ACI 318-02, 

Section 12.5. Lengths are in inches.
3. For bar sizes #3 [#10] through #11 [#36] only:

a. If concrete cover conforms to ACI 318-02, Section 12.5.3(a), then a 
modification factor of 0.7 may be applied but the resulting length must 
not be less than 8db nor 6 in.

b. If hook is enclosed in ties or stirrups conforming to ACI 318-02, Section 
12.5.3(b), then a modification factor of 0.8 may be applied but the result-
ing length must not be less than 8db nor 6 in.

4. For epoxy-coated hooks, multiply the tabulated values by 1.2.

*H dimension is approximate.
*H dimension is approximate.

#3 [#10] 1-1/2" 4" 4" 2-1/2"

#4 [#13] 2" 4-1/2" 4-1/2" 3"

#5 [#16] 2-1/2" 6" 5-1/2" 3-3/4"

#6 [#19] 4-1/2" 1'-0" 8" 4-1/2"

#7 [#22] 5-1/4" 1'-2" 9" 5-1/4"

#8 [#25] 6" 1'-4" 10-1/2" 6"

Bar
Size D 

90˚
A or G A or G H*

135˚

#3 [#10] 1-1/2" 4-1/4" 3"

#4 [#13] 2" 4-1/2" 3"

#5 [#16] 2-1/2" 5-1/2" 3-3/4"

#6 [#19] 4-1/2" 8" 4-1/2"

#7 [#22] 5-1/4" 9" 5-1/4"

#8 [#25] 6" 10-1/2" 6"

Bar
Size D A or G H*

135˚ Seismic Hook

Bar Size

#3 [#10]
#4 [#13]
#5 [#16]
#6 [#19]
#7 [#22]
#8 [#25]
#9 [#29]

#10 [#32]
#11 [#36]
#14 [#43]
#18 [#57]

f'c = 3,000 psi

9
11
14
17
19
22
25
28
31
37
50

f'c = 4,000 psi

7
10
12
15
17
19
22
24
27
32
43

f'c = 5,000 psi

7
9
11
13
15
17
19
22
24
29
39
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Table 1.11 Tension Lap Splice Lengths – Grade 60 Uncoated Bars
f'c = 3,000 psi or greater, Normal Weight Concrete

 f'c = 3,000 psi f'c = 4,000 psi f'c = 5,000 psi

 Top Bars Other Bars Top Bars Other Bars Top Bars Other BarsBar
Size

#3 [#10]

#4 [#13]

#5 [#16]

#6 [#19]

#7 [#22]

#8 [#25]

#9 [#29]

#10 [#32]

#11 [#36]

#14 [#43]

#18 [#57]

Lap
Class

A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B

N/A

N/A

Case 1
22
28
29
37
36
47
43
56
63
81
72
93
81
105
91
118
101
131

121

161

Case 2
32
42
43
56
54
70
64
84
94
122
107
139
121
157
136
177
151
196

181

241

Case 1
17
22
22
29
28
36
33
43
48
63
55
72
62
81
70
91
78
101

93

124

Case 2
25
32
33
43
41
54
50
64
72
94
82
107
93
121
105
136
116
151

139

186

Case 1
19
24
25
32
31
40
37
48
54
70
62
80
70
91
79
102
87
113

105

139

Case 2
28
36
37
48
47
60
56
72
81
106
93
121
105
136
118
153
131
170

157

209

Case 1
15
19
19
25
24
31
29
37
42
54
48
62
54
70
61
79
67
87

81

107

Case 2
22
28
29
37
36
47
43
56
63
81
72
93
81
105
91
118
101
131

121

161

Case 1
17
22
22
29
28
36
33
43
49
63
55
72
63
81
70
91
78
101

94

125

Case 2
25
33
33
43
42
54
50
65
73
94
83
108
94
122
105
137
117
152

140

187

Case 1
13
17
17
22
22
28
26
33
37
49
43
55
48
63
54
70
60
78

72

96

Case 2
19
25
26
33
32
42
38
50
56
73
64
83
72
94
81
105
90
117

108

144

DESIGN AND DETAILING DATA – ACI   ACI Tension Lap Splice Lengths for f'c =3,000, 4,000, and 5,000 psi

Notes:
1. Tabulated values are based on Grade 60 reinforcing bars and normal-weight concrete.

2. Tension development lengths and tension lap splice lengths are based on ACI 318-02, Sections 
12.2.2 and 12.15, respectively. Tabulated values for beams or columns are based on transverse 
reinforcement and concrete cover meeting minimum Code requirements. Lengths are in inches.

3. Cases 1 and 2, which depend on the type of structural element, concrete cover, and the  
center-to-center spacing of the bars, are defined as:

Beams or Columns Case 1 Cover at least 1d b  and c.-c. spacing at least 2d b

 Case 2 Cover less than 1d b  or c.-c. spacing less than 2d b

All Others Case 1 Cover at least 1d b  and c.-c. spacing at least 3d b

 Case 2 Cover less than 1d b  or c.-c. spacing less than 3d b

4. Lap Class A values are the required tension development lengths, ld; lap splice lengths are  
multiples of tension development lengths; Class A - 1.0ld and Class B = 1.3ld (ACE 318-02, 
Section 12.15.1).

5. Lap splices of #14 [#43] or #18 [#57] bars are not permitted. The tabulated values for  
those bar sizes are the tension development lengths.

6. Top bars are horizontal bars with more than 12 inches of concrete cast below the bars.

7. For lightweight aggregate concrete, multiply the tabulated values by 1.3; or when fct is  
specified, the factor is 

                                        6.7   f 'c / fct > 1.0.

8. For epoxy-coated bars, multiply the tabulated values by one of the following factors:

 Concrete Cover and Spacing Top Bars Other Bars
 Cover < 3d b   or c.-c. spacing > 7d b            1.7 / 1.3 - 1.31      1.50
 Cover < 3d b   or c.-c. spacing < 7d b                   1.20      1.20
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Table 1.11 Tension Lap Splice Lengths – Grade 60 Uncoated Bars
f'c = 3,000 psi or greater, Normal Weight Concrete

 f'c = 3,000 psi f'c = 4,000 psi f'c = 5,000 psi

 Top Bars Other Bars Top Bars Other Bars Top Bars Other BarsBar
Size

#3 [#10]

#4 [#13]

#5 [#16]

#6 [#19]

#7 [#22]

#8 [#25]

#9 [#29]

#10 [#32]

#11 [#36]

#14 [#43]

#18 [#57]

Lap
Class

A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B
A
B

N/A

N/A

Case 1
22
28
29
37
36
47
43
56
63
81
72
93
81
105
91
118
101
131

121

161

Case 2
32
42
43
56
54
70
64
84
94
122
107
139
121
157
136
177
151
196

181

241

Case 1
17
22
22
29
28
36
33
43
48
63
55
72
62
81
70
91
78
101

93

124

Case 2
25
32
33
43
41
54
50
64
72
94
82
107
93
121
105
136
116
151

139

186

Case 1
19
24
25
32
31
40
37
48
54
70
62
80
70
91
79
102
87
113

105

139

Case 2
28
36
37
48
47
60
56
72
81
106
93
121
105
136
118
153
131
170

157

209

Case 1
15
19
19
25
24
31
29
37
42
54
48
62
54
70
61
79
67
87

81

107

Case 2
22
28
29
37
36
47
43
56
63
81
72
93
81
105
91
118
101
131

121

161

Case 1
17
22
22
29
28
36
33
43
49
63
55
72
63
81
70
91
78
101

94

125

Case 2
25
33
33
43
42
54
50
65
73
94
83
108
94
122
105
137
117
152

140

187

Case 1
13
17
17
22
22
28
26
33
37
49
43
55
48
63
54
70
60
78

72

96

Case 2
19
25
26
33
32
42
38
50
56
73
64
83
72
94
81
105
90
117

108

144

DESIGN AND DETAILING DATA – ACI   ACI Tension Lap Splice Lengths for f'c =3,000, 4,000, and 5,000 psi

Notes:
1. Tabulated values are based on Grade 60 reinforcing bars and normal-weight concrete.

2. Tension development lengths and tension lap splice lengths are based on ACI 318-02, Sections 
12.2.2 and 12.15, respectively. Tabulated values for beams or columns are based on transverse 
reinforcement and concrete cover meeting minimum Code requirements. Lengths are in inches.

3. Cases 1 and 2, which depend on the type of structural element, concrete cover, and the  
center-to-center spacing of the bars, are defined as:

Beams or Columns Case 1 Cover at least 1d b  and c.-c. spacing at least 2d b

 Case 2 Cover less than 1d b  or c.-c. spacing less than 2d b

All Others Case 1 Cover at least 1d b  and c.-c. spacing at least 3d b

 Case 2 Cover less than 1d b  or c.-c. spacing less than 3d b

4. Lap Class A values are the required tension development lengths, ld; lap splice lengths are  
multiples of tension development lengths; Class A - 1.0ld and Class B = 1.3ld (ACE 318-02, 
Section 12.15.1).

5. Lap splices of #14 [#43] or #18 [#57] bars are not permitted. The tabulated values for  
those bar sizes are the tension development lengths.

6. Top bars are horizontal bars with more than 12 inches of concrete cast below the bars.

7. For lightweight aggregate concrete, multiply the tabulated values by 1.3; or when fct is  
specified, the factor is 

                                        6.7   f 'c / fct > 1.0.

8. For epoxy-coated bars, multiply the tabulated values by one of the following factors:

 Concrete Cover and Spacing Top Bars Other Bars
 Cover < 3d b   or c.-c. spacing > 7d b            1.7 / 1.3 - 1.31      1.50
 Cover < 3d b   or c.-c. spacing < 7d b                   1.20      1.20
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