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FILE NO. 101128 ORDINANC.. ~O. 

1 [San Francisco Building Code - Green Building Requirements - Repealing and Replacing] 

2 

3 Ordinance repealing Chapter 13C of the San Francisco Building Code in its entirety and 

4 enacting a new Chapter 13C that consists of the 2010 California Green Building 

5 Standards Code with local amendments; adopting findings of local conditions pursuant 

6 to California Health and Safety Code Section 17958.7 and Public Resources Code 

7 Section 25402.1(h)(2), and directing the Clerk of the Board to forward San Francisco's 

8 amendments and findings to the State Building Standards Commission; making 

g environmental findings; and providing for an operative date of January 1, 2011. 

10 

11 

12 

Note: Additions are single-underline italics Times New Roman; 
deletions are strikethreugh italics Times New Reman. 
Board amendment additions are double underlined. 
Board amendment deletions are strikethrough normal. 

13 Be it ordained by the People of the City and County of San Francisco: 

14 Section 1. Environmental Findings. The Planning Department has determined that the 

15 actions contemplated in this Ordinance are in compliance with the California Environmental 

16 Quality Act(Califorhia Public Resources Code sections 21 oooet seq.). Said determiriatiori is 

17 on file with the Clerk of the Board of Supervisors in File No. 101128 and is incorporated herein 

18 by reference. 

19 Section 2. General Findings. 

20 A. The State of California adopts a new California Building Standards Code every 

21 three years that goes into effect throughout the State 180 days after publication. The 

22 California Building Standards Code is contained in Title 24 of the California Code of 

23 Regulations, and consists of several parts that are based upon model codes with 

24 amendments made by various State agencies with jurisdiction. This year the State has 

25 
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1 adopted the California Green Building Standards Code, which goes into effect throughout the 

2 State on January 1, 2011. 

3 B. Local jurisdictions are required to enforce the California Green Building 

4 Standards Code. Local jurisdictions may also enact more stringent standards than those 

5 contained in the California Green Building Standards Code where more stringent standards 

6 are reasonably necessary because of local conditions caused by climate, geology or 

7 topography. 

8 C. San Francisco enacted Chapter 13C of the San Francisco Building Code in 

9 2008, before the State of California had adopted green building requirements. In this 

10 Ordinance San Francisco repeals its existing Chapter 13C in its entirety and enacts a new 

11 Chapter 13C that consists of the 2010 California Green Building Standards Code together 

12 with local amendments thereto. 

13 D. On August 18, 2010, at a duly noticed public hearing, the Building Inspection 

14 Commission considered this legislation. 

15 Section 3. Findings regarding Local Conditions. 

16 A California Health & Safety Code Section 17958.7 provides that before making 

17 any changes or modifications to the California Green Building Standards Code and any other 

18 applicable provisions published by the State Building Standards Commission, the governing 

19 body must make an express finding that each such change or modification is reasonably 

20 necessary because of specified local conditions, and the findings must be filed with the State 

21 Building Standards Commission before the local changes or modifications can go into effect. 

22 B. Public Resources Code Section 25402.1 (h)(2),as well as Section 10-106 of the 

23 California Code of Regulations, Title 24, Part 1, Locally Adopted Energy Standards, 

24 authorizes the adoption and enforcement of more stringent local energy standards, provided 

25 that the local jurisdiction makes a determination that the local standards are more cost 
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1 effective and will save more energy than the current Statewide standards and the local 

2 jurisdiction files an application for approval with the California Energy Commission together 

3 with supporting documentation. A proposed ordinance may take effect only after the California 

4 Energy Commission has reviewed and formally approved the proposed local standards. 

5 c. The City and County of San Francisco is unique among California communities 

6 with respect to local climatic, geological, topographical, and other conditions. A specific list of 

7 findings that support San Francisco's modifications to the 2010 California Green Building 

8 Standards Code and a sedion-by-section correlation of each modification with a specific 

9 numbered finding are contained in Exhibit A entitled "Standard Findings for San Francisco 

10 Amendments." In addition to the Standard Findings, the Board makes the following specific 

11 findings in support of San Francisco's local amendments to the California Green Building 

12 Standards Code: 

13 (1) San Francisco is located at the tip of a peninsula and is served by the electricity 

14 grid at a single point, the Martin Substation. This single point of service makes San Francisco 

15 uniquely vulnerable to supply disruptions. Making San Francisco's building stock more energy 

16 efficient will reduce San Francisco's energy consumption and decrease its vulnerability to 

17 supply disruptions. 

18 (2) As a coastal city surrounded on three sides by water, San Francisco is 

19 extremely vulnerable to climate change caused by global warming and the associated rise in 

20 sea levels. Construction of more energy efficient buildings can help San Francisco reduce its 

21 share of greenhouse gas emissions that are a significant contributor to global warming. 

22 (3) San Francisco's 2004 Climate Action Plan identifies a number of specific serious 

23 impacts that global warming and the associated rise in sea levels would have on San 

24 Francisco's weather, water resources, physical landscape, ecosystem, human health, 

25 economy, and infrastructure. 
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1 (4) The City's Climate Action Plan found that energy use in buildings and facilities is 

2 responsible for approximately 50 percent of San Francisco's greenhouse gas emissions. The 

3 Plan further found that the potential for carbon dioxide reductions through electricity and gas 

4 savings in San Francisco's buildings is tremendous and that reducing electricity demand 

5 means that in-city power plants run less, creating fewer emissions. 

6 D. Pursuant to California Health & Safety Code Section 17958.7, the Board of 

7 Supervisors finds and determines that the local conditions described in Exhibit A constitute a 

8 general summary of the most significant local conditions giving rise to the need for 

9 modification of the 2010 California Green Building Standards Code published by the State 

1 O Building Standards Commission. The Board of Supervisors further finds and determines that 

11 the proposed modifications are reasonably necessary based on the local conditions set forth 

12 in Exhibit A and on the findings set forth in paragraph (C) above. 

13 E. Based upon the findings of a study of the proposed revised Chapter 13C 

14 performed by Gabel Associates LLC, the Board of Supervisors hereby determines that the 

15 revised Chapter 13C standards are cost effective and will save more energy than the 201 O 

16 California Green Building Standards Code requirements: 

17 Section 4. 2010 San Francisco Building Code. The San Francisco Building Code 

18 provides minimum standards to safeguard life or limb, health, property and public welfare by 

19 regulating and controlling the design, construction, quality of materials, use and occupancy, 

20 location, maintenance and demolition of all buildings and structures, and quarrying, grading, 

21 excavation and filling of land in the City and County of San Francisco. Chapter 13C of the San 

22 Francisco Building Code establishes green building requirements. Chapter 13C is hereby 

23 repealed in its entirety and replaced with a new Chapter 13C that consists of the 2010 

24 California Green Building Standards Code and the San Francisco amendments thereto. A 

25 copy of the 2010 California Green Building Standards Code as modified by San Francisco is 
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1 on file with the Clerk of the Board of Supervisors in File No. 101128 and is hereby declared to 

2 be part of this Ordinance as if set forth fully therein. Additions to the 2010 California Green 

3 Building Standards Code are shown in underlined type; deletions are shown with 

4 strikethrough. 

5 Section 5. Continuance of Actions Under Prior Code. Nothing contained in this 

6 Ordinance shall be construed as abating any action now pending under or by virtue of any 

7 ordinance of the City and County of San Francisco hereby repealed, nor shall this Ordinance 

8 be construed as discontinuing, abating, modifying or altering any penalties accruing, or to 

g accrue, or as waiving any right of the City under any ordinance in force at the time of passage 

1 O of this Ordinance that establishes minimum green building requirements in the City and 

11 County of San Francisco. 

12 Section 6. Severability. If any section, subsection, sentence, clause, or phrase of this 

13 Ordinance is, for any reason, held to be unconstitutional, such decision shall not affect the 

14 validity of the remaining portions of this Ordinance. The Board of Supervisors hereby declares 

15 that it would have passed this Ordinance, and each section, subsection, sentence, clause, or 

16 phrase of this Ordinance; irrespective of the fact that any one or more sections, subsections, 

17 sentences, clauses, or phrases be declared unconstitutional. 

18 Section 7. Operative Date. This Ordinance shall take effect and be in full force on and 

19 after January 1, 2011 or the Ordinance's effective date, whichever is later. If, however, the 

20 California Energy Commission has not approved San Francisco's amendments to the 

21 California Green Building Standards Code by that time, this Ordinance shall not become 

22 effective until the Energy Commission has approved the local amendments. 

23 Section 8. Upon final passage of this Ordinance, the Clerk of the Board of Supervisors 

24 is hereby directed to transmit this Ordinance, the San Francisco modifications to the 2010 

25 
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1 California Green Building Standards Code, and Exhibit A to the State Building Standards 

2 Commission pursuant to the applicable provisions of State law. 
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APPROVED AS TO FORM: 
DENNIS J. HERRERA, City Attorney 

By: 
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FILE NO. 101128 

LEGISLATIVE DIGEST 

[San Francisco Building Code - Green Building Requirements - Repealing and Replacing] 

Ordinance repealing Chapter 13C of the San Francisco Building Code in its entirety and 
enacting a new Chapter 13C that consists of the 2010 California Green Building 
Standards Code with local amendments; adopting findings of local conditions pursuant 
to California Health & Safety Code Section 17958.7 and Public Resources Code Section 
25402.1(h)(2), and directing the Clerk of the Board to forward San Francisco's 
amendments and findings to the State Building Standards Commission; making 
environmental findings; and providing for an operative date of January 1, 2011. 

Existing Law 

The San Francisco Building Code regulates and controls the design, construction, quality of 
materials, use and occupancy, location, maintenance and demolition of all buildings and 
structures, and quarrying, grading, excavation and filling of land fn the City and County of San 
Francisco. Chapter 13C establishes green building requirements. 

Amendments to Current Law 

On January 1, 2011, the 2010 California Green Building Standards Code will go into effect 
throughout the State of California. As in past State code adoption cycles, San Francisco will 
repeal its existing Building Code in its entirety and adopt a new San Francisco Building Code 
that consists of the new California Building Code and San Francisco's local amendments 
thereto. The new Chapter 13C integrates San Francisco's green building requirements into 
the 2010 California Green Building Standards Code. In the San Francisco amendments, 
additions to the 2010 California Green Building Standards Code are shown in underlined type; 
deletions are shown with strikethrough. 

Background Information 

Generally, the State of California adopts a new California Building Standards Code every 
three years that goes into effect throughout the State 180 days after publication. The 
California Building Standards Code is contained in Title 24 of the California Code of 
Regulations, and consists of several parts that are based upon model codes with 
amendments made by various State agencies with jurisdiction. The California Green Building 
Standards Code is a new code that has just been adopted by the State Building Standards 
Commission. It will go into effect throughout the State·on January 1, 2011. San Francisco 
adopted Chapter 13C of the San Francisco Building Code in 2008, before the State enacted 
green building requirements. 

Local jurisdictions are required to enforce the new California Green Building Standards Code. 
Local jurisdictions may also enact more stringent requirements than those contained in the 
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FILENO. 101128 

State Code where more stringent requirements are reasonably necessary because of local 
conditions caused by climate, geology, or topography. The local amendments are not effective 
until findings supporting any amendments, additions, or deletions to the State Code are 
adopted and sent to the State Building Standards Commission. Any green building 
requirements that San Francisco adopted when it enacted Chapter 13C will not apply to the 
2010 California Green Building Standards Code unless and until those amendments are 
readopted and sent to the State Building Standards Commission. 

In addition to filing San Francisco's local amendments with the State Building Standards 
Commission, the City must file an application and a supporting study with the California 
Energy Commission and obtain the approval of that Commission before the revised Chapter 
13C can become effective. The specific findings that Public Resources Section 25402.1 (h)(2) 
requires the Board to make in support of the application are included in the Ordinance. 
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SAN FRANCISCO 
PLANNING DEPARTMENT 

Case No.: 
Project Title: 

Certificate of Determination 
Exemption from Environmental Review 

2010.0689£ 
2010 San Francisco Building Codes Proposed Amendments 

1650 Mission St. 
Sutte 400 
San Francisco, 
GA 94103·2479 

Reception: 
415.558.6378 

Location: Citywide Fax: 

I K nf. Id Ch" f B "ld" In D f B 'ld' Ins . 415.558.6409 Project Sponsor: _.aurence or ie , 1e u1 mg spector, ept o u1 ing pechon 
Staff Contact: 

PROJECT DESCRIPTION: 

Brett Bollinger - ( 415) 575-9024 

brett.bollinger@sfgov.org 

Planning 
Information: 
415.558.6377 

The proposed project includes the updates to the San Francisco Building, Electrical, Plumbing, and 
Mechanical Codes through the adoption of local amendments to the 2010 California Building Standard 
Codes. The California Building Code is Part 2, the California Residential Code is Part 2.5, the California 
Electrical Code is Part 3, the California Mechanical Code is Part 4, the California Plumbing Code is Part 5, 
and the California Green Building Code is Part 11 of 12 parts of the official compilation and publication 
of the adopted amendment and repeal of the building regulations to the California Code of Regulations, 
Title 24, also referred to as the California Building Standards Code. The California Building Code 
incorporates by adoption the 2009 International Building Code with necessary California amendments. 

· The other codes are likewise based upon model codes amended by California. Local jurisdictions are 
required by State law to enforce the California Building Codes, and are allowed some discretion under 
the California Health and Safety Code with respect to local amendments. 
(continued on next page) 

EXEMPT STATUS: 

General Rule Exclusion [State Guidelines, Section 15061(b)(3)]. 

DETERMINATION: 

I do hereby certify that the above determination has been made pursuant to State and Local requirements. c . 

~~ Bil!Wyck~ . 

Environmental Review Officer 

cc: Laurence Kornfield, DBI 

Willy Yau, DBI 

Sue I-Iestor 
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Exemption from Environmeno.al Review Case No. 2010.0689E 

PROJECT DESCRIPTION (continued): 

The purpose of the 2010 San Francisco Building Code and other codes is to establish the minimum 
requirements to safeguard the public health, safety and general welfare through structural strength, 
means of egress facilities, stability, access to persons with disabilities, sanitation, adequate lighting and 
ventilation and energy conservation; safety to life and property from fire and other hazards attributed to 
the built environment; to regulate and control the demolition of all buildings and structures, and the 
quarrying, grading, excavation, and filling of land; and to provide safety to fire fighters and emergency 
responders during emergency operations. (The full text of proposed amendments is available for review 
at the Department of Building Inspection (DBI)). 

REMARKS: 

As stated above, the City of San Francisco is required by State law to enforce the California Building, 
Electrical, Plumbing, Mechanical, Housing, and Fire Codes. The only discretionary activity left to local 
agencies related to local amendments. The local amendments proposed for adoption by the City of San 

. Francisco primarily deals with procedural, informational and non-physical aspects of the various Codes. 
To the extent that the amendments relate to physical building conditions, they are intended to improve 
building safety and regulate building features such as wood decks, balconies, earthquake recording 
instruments, and sidewalks. The physical effects of such modifications are related to building design 
features which are very minor, localized in terms of visibility and impact, and intended to improve 
building safety. 

CEQA Guidelines Section 15061(b )(3) provides an exemption from environmental review where it can be 
seen with certainty that the proposed project would not have a significant effect on the environment. 
Since the proposed code amendments would have no significant environmental effects, it is appropriately 
exempt from environmental review under the General Rule Exclusion (CEQA Guidelines Section 
15061(b)(3)). 

CEQA State Guidelines Section 15300.2 states that a categorical exemption shall not be used for an 
activity where there is a reasonable possibility that the activity will have a significant effect on the 
environment due to unusual circumstances. There are no unusual circumstances surrounding the current 
proposal that would suggest a reasonable possibility of a significant environmental effect. The proposed 
would have no significant environmental effects. The project would be exempt under the above-cited 
classification. For the above reasons, the proposed project is appropriately exempt from environmental 
review. 
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EXHIBIT A 

STANDARD FINDINGS FOR SAN FRANCISCO 
BUILDING STANDARDS CODE AMENDMENTS: 

l. Certain buildings/occupancies in San Francisco are at increased risk for 
earthquake-induced failure and consequent fire due to local hazardous 
microzones, slide areas, and local liquefaction hazards. 
(Geology) 

2. Certain buildings/occupancies in San Francisco are at increased risk offrre due to 
high density of buildings on very small lots, with many buildings built up to the 
property lines. (Topography) 

3. Topography of San Francisco has let to development of a high density of 
buildings on small lots, necessitating special provisions for exiting, frre 
separation, or frre-resistive construction. (Topography) 

4. Many buildings are built on steep hills and narrow streets, requiring special safety 
consideration. (Topography) 

5. Additional frre, structural and other protection is required due to high building 
density and crowded occupancy. (Topography) 

6. San Francisco has narrow, crowded sidewalks due to building and population 
density and unusual topography. (Topography) 

7. All rain water in San Francisco drains to the building drains and sewer; unusual 
geology, occasional extremely high local rainfall amoU!).ts, and the configuration 
of the City as a peninsula restrict the installation qf separate storm water and 
sewer systems. (Topography, Climate, Geology) 

8. Moist, corrosive atmosphere of salt-laden fog in San Francisco necessitates 
additional requirements. (Climate) 

9. Not a building standard; no local fi:hdings required. 

10. Soil conditions in this region induce adverse reactions with some materials, 
leading to premature failures and subsequent unsanitary conditions. (Climate) 

11. The region is subject to fluctuating rainfall due to changes in climatic conditions. 
(Climate) 

12. San Francisco is a peninsula surrounded on three sides by water at sea level; 
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mitigation of climate change impacts, including sea level rise, is critical to the 
long term protection of the local built environment and local infrastructure. 
(Topography) 

13. Climate and potential climate change impacts San Francisco's water resources, 
including reservoirs and distribution facilities. (Climate) 

14. Organic material in San Francisco's waste breaks down into methane gas which is 
·a significant contributor to climate change. (Climate) 

15. San Francisco is topographically constrained and its built environment occupies· 
most available land, requiring minimization of debris and solid waste. 
(Topography) 

16. Prevailing winds, coastal mountain ranges, and periodic seasonal high 
temperatures contribute to photochemical reactions that produce smog and ozone; 
limiting the emission of smog's chemic?! precursors - volatile organic chemicals 
and oxides of nitrogen - is necessary to health and safety. (Climate, Topography) 

17. The aquifers underlying San Francisco are small relative to local population, 
necessitating ongoing water imports and special provisions to ensure efficient use 
of water in local buildings. (Geology) 
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Gavin Newsom 
Mayor 

COMMISSION 

Mel Murphy 
President 

Reuben Hechanova 
Vice-President 

Kevin Clinch 
Frank Lee 
Warren Mar 
Criss Romero 
Debra Walker 

Ann Aherne 
Secretary 

Sonya Harris 
Asst. Secretary 

Vivian L. Day 
Director 

BUILDING .t1,SPECTION COMMISSION 

Department of Building Inspection Voice (415) 558-6164 - Fax (415) 558-6509 
1660 Mission Street, San Francisco, California 94103-2414 

August 27, 2010 

Ms. Angela Calvillo, Clerk of the Board 
Board of Supervisors 
City Hall, 1 Dr. Carlton B. Goodlett Place, Room 244 
San Francisco, CA 94102-4694 

RE: Code amendments to the 2010 California Building, Mechanical, Electrical, 
Plumbing, Residential & Green Building Codes. 

Dear Ms. Calvillo: 

On August 18, 2010 the Building Inspection Commission held a public hearing on 
the proposed Code amendments referenced above. 

The Commission voted unanimously (5-0) to recommend that the Board of 
Supervisors approve the amendments. The Commissioners voted as follows: 

Vice-President Hechanova Yes 
Commissioner Clinch Yes 

Commissioner Mar 
Commissioner Walker 

Yes 
Yes 

Commissioner Lee Yes Commissioner Romero, excused 
President Murphy, excused 

Enclosed please find the Code Advisory Committee's recommendation to the BIC. 
Under separate cover, copies of the proposed amendments will follow from the 
Technical Services Division of the Department of Building Inspection. Should you 
have any questions, please do not hesitate to call me at 558-6164. 

Sincerely, 

Sonya Harris 
Assistant Secretary 

Cc: Mayor Gavin Newsom 
Bill Barnes, BOS 
Rick Caldeira, BOS 
Deputy City Attorney John Ma!amut 
Director Vivian Day 
Gail Johnson, Office of Clerk of the Board 
Starr Terrell, BOS 
Alisa Somera, Board of Supervisors 
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City and County of San Francisco 
Department of Building Inspection 

August 12, 2010 

Building Inspection Commission 
1660 Mission Street 
San Francisco, CA $4103 

Gavin Newsom, Mayor 
Vivian L. Day, C.B.O., Director 

'RE: Proposed 201 O amendments to the California Building Standards Code, CCR Title 24· 

Honorable Members of the Commission: 

At the regular meeting of August 11, 2010, the full Code Advisory Committee (CAC) deliberated on and 
unanimously voted to approve, and transmit to the Building Inspection Commission, all of the 2010 San 
Francisco amendments to the 2010 California Title 24 building codes. This Committee has labored long and 
arduous hours over the past five months and feels that the work product before you represents the basis for a 
continuing safe and healthy building environment in San Francisco. 

The San Francisco building codes approved by this Committee are: 

1. 2010 San Francisco Building Code 

( 

(which includes the amended California Building, Residential, and Green Building Standards Codes) 
2. 201 O San Francisco Mechanical Code ( 
3. 201 O San Francisco Electrical Code \ 
4. 201 O San Francisco Plumbing Code 

·These documents are transmitted to you for your further action and a final approval to send them on to the 
Board of Supervisors. If you have any questions, please call me at {415) 575-6832. 

~~ 
Kirk Means · 
DBI Technical Services Division 
Secretary to the Code Advisory Committee 

cc: Vivian L. Day, C.B.0., Director 
Laurence Kornfield, Deputy Director 
Willy Yau, Manager, Technical Services Division 
Ned Fennie, Jr., Chair, Code Advisory Committee 
Bill Strawn, Communications Manager 

Technical Services Division 
1660 Mission Street-San Francisco CA 94103 

Office (415) 558-6088 - FAX (415) 558-6686 -www.sfdbi.org 
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2010 
San Francisco Green Building Code 

Amendments to the 

2010 California Green Building Standards Code 

Operative date: January 1, 2011 

The City and County of San Francisco adopts the 2010 California Green Building 
Standards Code as amended by the City & County of San Francisco and herein printed as 
Chapter 13C of the San Francisco Building Code. 
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Codes and Standards 
Title 24 Energy-Efficient Local Ordinances 

Title: 
Climate Zone 3 

Energy Cost-Effectiveness Study 

Prepared for: 

Pat Eilert 
Codes and Standards Program 

Pacific Gas and Electric Company 

Maril Pitcock 
Government Partnership Program 
Pacific Gas and Electric Company 

Prepared by: 
Gabel Associates, LLC 

Last Modified: July 19, 2010 
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Climate Zone 3 Energy Cost-Effectiveness Study 

July 19, 2010 

Report prepared by: 
Michael Gabel of Gabel Associates, LLC 
1818 Harmon Street, Suite #1 Berkeley, CA 94703 
(510) 428-0803 Email: mike@gabelenergy.com 

Report on behalf of: 
Pacific Gas and Electric Company's Codes and Standards Program, 
Pat Eilert, 202 Cousteau Place, Davis, CA 95616 
(530) 757-5261 Email: PLE2@pge.com 

Pacific Gas and Electric Company's Government Partnership Program, 
Maril Pitcock, 245 Market, San Francisco, Room 687, CA 94105 
(415) 973-9944 Email: MxWL@pge.com 
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LEGAL NOTICE 

This report was prepared by Pacific Gas and Electric Company and funded by 
the California utility customers under the auspices of the California Public 
Utilities Commission. 

Copyright 2009 Pacific Gas and Electric Company. All rights reserved, except 
that this document may be used, copied, and distributed without modification. 

Neither PG&E nor any of its employees makes any warranty, express or 
implied; or assumes any legal liability or responsibility for the accuracy, 
completeness or usefulness of any data, information, method, product, policy 
or process disclosed in this document; or represents that its use will not 
infringe any privately-owned rights including, but not limited to, patents, 
trademarks or copyrights. 
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1.0 Executive Summary 

This report presents the results of Gabel Associates' research and review of the 
feasibility and energy cost-effectiveness of building permit applicants exceeding the 2008 
Building Energy Efficiency Standards to meet the minimum energy-efficiency 
requirements of local energy efficiency standards covering Climate Zone 3. A local 
government may use this report as a basis for demonstrating energy cost-effectiveness 
of a proposed green building or energy ordinance. The study assumes that such an 
ordinance requires, for the building categories covered, that building energy performance 
exceeds the 2008 TDV energy standard budget by at least 15%. 

The study is also contained in the local government's application to, the California Energy 
Commission (CEC) which must meet all requirements specified in Section 10-106 of the 
California Code of Regulations, Title 24, Part 1, Article 1: Locally Adopted Energy 
Standards. An ordinance shall be legally enforceable (a) after the CEC has reviewed and 
approved the local energy standards as meeting all requirements of Section 10-106; and 
(b) the ordinance has been adopted by the local government and filed with the Building 
Standards Commission. 

The 2008 Building Energy Efficiency Standards, which took effect on January 1, 201 O, 
are the baseline used to calculate the cost-effectiveness data . 

. Energy Cost-Effectiveness Study for the Local Green Building Ordinances in Climate Zone 3 7119110 Page 1 
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I . 

2.0 Methodology and Assumptions 

Tl:le energy performance impacts of exceeding the performance requirements of the 2008 
Title 24 Building Energy Efficiency Standards (2008 Standards) have been evaluated in 
Climate Zone 3 using the following residential and nonresidential prototypical building 
types: 

Methodology 

The methodology used in the case studies is based on a design process for each of 
the proposed prototypical building types that first meets the minimum requirements 
and then exceeds the 2008 Standards by 15%. The process includes the following 
major stages: 

Stage 1: Minimum Compliance with 2008 Standards: 

Each prototype building design is tested for minimum compliance with the 2008 
Standards, and the mix of energy measures are adjusted using common construction 
options so the building first just meets the Standards. The set of energy measures 
chosen represent a reasonable combination which reflects how designers, builders and 
developers are likely to achieve a specified level of performance using a relatively low 
first incremental (additional) cost. 

Stage 2: Incremental Cost for Exceeding 2008 Standards by 15%: 

Starting with that set of measures which is minimally compliant with the 2008 Standards, 
various energy measures are upgraded so that the building just exceeds the 2008 
Standards by 15%. The design choices by the consultant authoring this study are based 
on many years of experience with architects, builders, mechanical engineers; and 

·general knowledge of the relatjve acceptance and preferences of many measures, as 
well as their incremental costs. This approach tends to reflect how building energy 
performance is typically evaluated for code compliance and how it's used to select design 
energy efficiency measures. Note that lowest simple payback with respect to building site 

( 

( 

energy is not the primary focus of selecting measures; but rather the requisite reduction ( 
of Title 24 Time Dependent Valuation(TDV) energy at a reasonable incremental cost 
consistent with other non-monetary but important design considerations. A minimum and 

Energy Cost-Effectiveness Study for the Local Green Building Ordinances in Climate Zone 3 7/1911 O Page 2 

554 



maximum range of incremental costs of added energy efficiency measures is established 
by a variety of research means. A construction cost estimator, Building Advisory LLC, 
was contracted to conduct research to obtain current measure cost information for many 
energy measures; and Gabel Associates performed its own additional research to 
establish first cost data. 

Stage 3: Cost Effectiveness Determination: 

Energy savings in kWh and therms is calculated from the Title 24 simulation results to 
establish the annual energy cost savings and COz-equivalent reductions in greenhouse 
gases. A simple payback analysis in years is calculated by dividing the incremental cost 
for exceeding the 2008 Standards by the estimated annual energy cost savings. 

Assumptions 

Annual Energy Cost Savings 

1. Annual site electricity (kWh) and natural gas (therms) saved are calculated using 
Micropas 8, state-approved energy compliance software for the 2008 Building Energy 
Efficiency Standards. 

2. Average residential utility rates of $0.18/kWh for electricity and $1.15/therm for natural 
gas in current constant dollars; nonresidential rates are time-of-use rate schedules 
modeled explicitly in the DOE-2.1 E computer simulation: PG&E A-6 schedule for 
electricity and PG&E G-NR1 schedule for natural gas. 

3. No change (i.e., no inflation or deflation) of utility rates in constant dollars 

4. No increase in summer temperatures from global climate change 

Simple Payback Analysis 

1. No exter.nal cost of global climate change -- and corresponding value of additional 
investment in energy efficiency and C02 reduction - is included · 

2. The cost of money (e.g., opportunity cost) invested in the incremental cost of energy 
efficiency measures is not included. 

Energy Cost-Effectiveness Study for the Local Green Building Ordinances in Climate Zone 3 7/19110 Page 3 

555 



3.0 Minimum Compliance with 2008 Standards 

The following energy design descriptions of the following building prototypes just meet 
the 2008 Standards in Climate Zone 3. 

Small Single Family House 
D 2,025 square feet 
D 2-story 
D 20.2% glazing/floor area ratio 

Enerav Efficiencv Measures. 
R-38 Roofw/ Radiant Barrier 
R-13 Walls 
R-30 Raised Floor over Garage/Open at 2nd Floor 
R-0 Slab on Grade 
Low E2 Vinyl Windows, U=0.36, SHGC=0.30 
Furnace: 80% AFUE 
Air Conditioner: None 
R-8 Attic Ducts 
Reduced Duct Leakageffestihg (HERS) 
50 Gallon Gas Water Heater: EF=O.q2 

Large Single Family House 
D 4,500 square feet 
D 2-story 
D 22.0% glazing/floor area ratio 

Enerav Efficiencv Measures 
R-30 Roofw/ Ra.diant Barrier 
R-13Walls 
R-19 Raised Floor 
Low E2 Vinyl Windows, U=0.36, SHGC=0.30 
(2j Futnac;es: 8.0% AFl)E 
Air CChditionet: Nohe 
R-6 Attic Ducts 
Reduced Duct Leakage/resting (HERS) 
'2) 5d Gallen Gas W?ter Heafors.: Ef°"'p.5,1 
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Low-rise Multi-family Apartments 
D 8,442 square feet 
o 8 units/2-story 
o 12.5% glazing/floor area ratio 

Enernv Efficiencv Measures 
R-30 Roofw/ Radiant Barrier 
R-13Walls 
R-0 Slab on Grade 
Low E2 Vinyl Windows, U=0.36, SHGC=0.30 
(8) Furnaces: 80% AFUE 
Air Conditioner: Nohe 
R-6 Attic Ducts 
(8) 40 Gallon Gas Water Heaters: EF=0.63 
Pipe Insulation 

High-rise Multifamily Apartments 
D 36,800 sf, 
o 40 units 
o 4-story 
o Window to Wall Ratio = 35.2% 

Energy Efficiency Me<tsures to Meet Title 24 

R-19 under Metal Deck and additional R-11 bait below (no 
framing); with Cool Roof Reflectance= 0.55, Emittance= 0. 75 

R-19 in Met<:1I Frame Wall? 
R-4 (1.25" K-13 spray-bli) Raised Slap over parking garage . 

Dual Metal Windows: default U-fqctor-=C). 79, SHGC COG = 0,38 

1.5. ton 4-pipe fC\n tbils, 80% AFUE boiler, 70-ton scroll air cooled 
chiller @0.72 KW/ton 

Central DHW boiler: 80% AFUE arid recirc\.!lating system W:/ timer-
temperature controls 
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Low-rise Office Building 
D Single Story 
D 10,580 sf, 
D Window to Wall Ratio= 37.1% 

Energy Efficiency MeasureS to Meet Title 24 
R-19 under Me.tal Dec:;k, no cool roof 

R-19 in Metal Frame Walls 
R-0 (un-insulated) Slab-on-grade 1st floor 

Metal windows: Default glazing U=O. 71, COG SHGC=0.54 

Lighting = 0.858 w/sf: Open Office Areas: (60) 2-lamp TB fixtures 
@58w each; (24) 18w recessed CFLs no lighting controls. Small 
Offices: (56) 2-lamp TS fixtures; (40) 18w recessed CFLs, on/off 
lighting controls. Support Areas: (32) 18w recessed CFLs: ( 48) 
13w CFL wall sc:;onces; no controls. 

(3) 10-ton DX units EER=11.0; 80% AFUE furnaces; standard 
efficiency fan motors; fixed temp. integrated air economizers 

R-6 duct insulation w/ dWcts on roof 

(1) Tank Gas Water Heaters EF=0.58 
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High-rise Office Building 
o 5-story 
0 52,900 sf, 
o Window to Wall Ratio = 34.5% 

Design "A" for Options 1 and 2 

Ellerav EffiCiencv Measures to Meet Title 24 
R-19 under Metal Deck, no cool roof 

R-19 in Metal Frame Walls 

R-0 (ur)-insulated) slal::J-oh-grade 1st floor 

Metal windows: Default glazing U=O. 71, SHGC = 0. 73 

Lighting = 0.858 w/sf' Open Office Areas: (:?Od) 2-larhp T8 fixtures 
@58w each; no lighting controls; (120) 18w recessed CFLs no 
lighting controls. Small offices: (280) 2-larnp T8 58w fixtures 
on/off lighting controls; (200) 18w recessed CFLs no lighting on/off 
lighting controls. SupportAreas: (160) 18w recessed CFLs no 
lighting controls; (240) 13w CFL \,\/all sconces; no lighting controls. 

(3) 60 ton Packaged VAV system 10 EER/80% TE, standard 
efficiency variable speed fan motors; 20% VAV boxes, electric 
water reheat on perimeter zones 

R-6 du.ct insulat.ion w/ ducts in conditioned 

(1) Tank Gas Water Heaters EF=0.58 

Energy Cost-Effectiveness Study for the Local Green Building Ordinances in Climate Zone 3 7119110 Page 7 

559 



Design "B" for Options 3, 4 and 5 

Enercrv Efficiencv Measures. to Meet Title 24 
R-19 under Metal Deck no cool roof 
R-19 in Metal Frame Walls 

R-0 (un-insulated) slab-on-grade 1st floor 
Metal windows: Default glazing U=O. 71, SHGC = .. 73 

Lighting= 0.858 w/sf: Open Office Areas: (300) 2-lamp T8 fixtures 
@58w each; no lighting controls; (120) 18w recessed CFLs no 
lighting controls. Small Offices: (280) 2-lamp TB 58w fixtures 
on/off lighting controls; (200) 18w recessed CFLs no lighting on/off 
lighting controls. Support Areas: (160) 18w recessed CFLs no 
lighting controls; (240) 13w CFL wall sconces; no lighting controls. 

(3) 60 ton Packaged VAV system 1 O EER/80% TE, standard 
efficiency variable speed fan motors; 25% VAV boxes, hot water 
reheat on perimeter zones with 80% AFUE boiler. 

R-6 duct insulation w/ducts in conditioned 
DHW 80% AFUE boiler 

( 

( 
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4.0 Incremental Cost to Exceed 2008 Standards by 15% 

The following tables list the energy features and/or equipment included in the 2008 
Standards base design, the efficient measure options, and an estimate of the 
incremental cost for each measure included to improve the building performance to 
use 15% less TDV energy than the corresponding Title 24 base case design. 

Small Single Family House 
D 2,025 square feet 
D 2-story 
D 20.2% glazing/floor area ratio 

Incremental Cost Estimate to Exceed Title 24 by 15% 
Sihgle Family Prototype: 2,025 SF, Option 1 2025 sf Climate Zone 3 

' 
Energy Efficiency Measures 

R-38 Roof wl Radiant Barrier 
R-19 Walls. ffrotn R-13\: 2,550 sf rm$0.31 to $0.54/sf 
R-30 Raised Floor over Garaae/OriAh at 2nd Floor 
R-0 Slab on Grade 
Low E2 Vinvl Windows, U-0.36, SHGC-0.30 
Furn?c¢: 92')'.o AFUE (from 80% AFUE} 
Air Conditioner: None 
R-6 Attic Ducts (from R-8) 
Recluced Duct Leakaqe/Testinq (HERS) 
50 Galio.n Gas Water Heater: EF-0.62 

Total lncrei)lehtal. Cost 'of Eneraii Efficiency Measures: 

Total Incremental Cost per Sauare Foot: 

lni;relllentai Coi;t Estimate. to Exceed Title 24 by 15% 
Single Family Prototype: 2.025 SF, Option 2 

Energy Efficiency Measures 

R-3!3 Ro9fwf Radizjfll Barrier 
R-19 VV<ll!~ffr()m R-13\:? 5_50 ;;;1 1m$0,a,1 tq . .$0,54/sf 
R-30 Raised Floor PverCaraae/OriAn at 2nd Floor 
R-0 Slab on Grade, 
Low E2 Vihv.1 Windows: u~o.36, SHGc-0:30 
Furnac$' 80.o/iiAFUE. 
Air CQnditibh<ir:. Non$ 
RA.2 Attic. Ducts (from R-81 · 
Rec!UG<'lcl Duct Leal<aae!Te>tina fHERSl 
I n$tantzjne,ous. Gfis Water Heater: RE~O. 80 (from 50 Gal Gas: 
EF=Q._62} 

TqtaJ h1cretnental c_ast qf Etiernv Efficiencii Mea;;ures: 

Tqtal Incremental Cost per Square Foot: 

Change 
Tvoe 

- $ 
Unnrade $ 

- $ 
- $ 
- $ 

Ur>nrade $ 
- $ 

Downqrade- $ 
- $ 
- $ 

$ 

$ 

2025 sf 

Change 
Type 

- $ 
LJnnrac!$ $ 

- $· 
- $ 
- $ 
- $. 
- $ 

Downmade $ 
- $ 

' 
Unilrade $ 

$ 

$ 

Incremental Cost Estimate 
Min Max Ava 

- $ - $ -
791 $. 1,377 $ 1,084 
- $ - $ -
- $ - $ -
- $ - $ -

500 $ 1,200 $ 850 
- $. " $ -

(325 $ (225 $ 1275 
- $ - $ -
- $ - $ -

SSS $ ·2,;352 $ 1,659 

0.48 $ 1.16 $ 0.82 

Climate Zone 3 

Incremental Cost Estimate 
Min Max. Ava 

- $ -· $ -
791 $ 1,377 $ 1,084 
- $ - $ -
- $ - $ -
- $ - $ -
- $ - $ -
- $ . $ -

(650 $ (450 $ 1550 
- $ - $ -

900 $ 1,500 $ 1,200 

1,041 $ 2,427 $ 1,734 

0.51 $ 1,20 $ 0,86. 
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Incremental Cost Estimate to Exceed.Title 24 by 15% 
Single Family Prototype: 2,025 SF, Option 3 

Energy Efficiency Measures 

R-38 Roof wt Ratjiant Barrier 
R-21 Walls !from R-1pl: 2,550 sf f(J) $0.45 to $0. 70/sf 
R"30 Raised Floor over Garage/Oren at 2nd Floor 
R-0 Slab on Grade 
Low E2 Vinvl Windows, U=0.36, SHGC=0.30 
Furriqce: 90% AFUE (from .!30% AFUE) 
Ai[ Conditioner: None 
R-4.2 Attic Ducts (from R-Bl 
Reduced Duct LeakaaefTestina (HERSl 
50 Gallon Gas Water Heater: EF-0.61 (from EF-0.621 

Total Incremental Cost of Enerav Efficiericv Measures: 

Total Incremental Cost oer Sauare Foot: 

Large Single Family House 
D 4,500 square feet 
D 2-story 
D 22.0% glazing/floor area ratio 

lncrementai Cost Estimate to J:xceed Title 24 by 15% 
Single Family Prototype: 4,500 SF, Option 1 

Eilerg·y Efficiency Measures 

R-38 Roof w/ Radiant Barrier (from R-30 wt Radiant Barrier): 
2,700 sf rro 0.15 to 0.20/sf 
R-21 Walls (from R-131: 2,518 sf rm $0.45 to $0.70/sf 
R-30Raised Floor (from R-191: 2;700 sf rm $0.25 to $0.35 
LoW E2 VirWl WindoW.s, LJ-0;36, sHGC-0.30 
(2l furrn:it;l;ls: .. 80% AFUE 
Ait Conditioner: Noni;; 
R-8.Attic Ducts (from R'6l 
Reduced DuPt. LeakaaefTestinq <HERS> 
21 50, Gallon Gas Water Heater'S; EF 0.62 (ft6fil EF-.0.61.J 

Total lncrernentai Cost of Enernv Efficiencv. Measures: 

iotal Incremental Cost per Square Foot: 

2025 sf 

Change 
Tvne 

- $ 
Uoarade $ 

- $ 
- $ 
- $ 

Uoarade $ 
- $ 

Downarade $ 
- $ 

Downarade $ 

$ 

$ 

4500 sf 

Change 
Tvoe 

Unnrade $ 
Unnrade $ 
Unnrade· $ 

- $. 
- $ 
- $ 

Uonrade $ 
- $ 

Uriorade $ 

$ 

$ 

Climate Zone 3 

Incremental Cost Estimate 
Min MaX Ava 

- $ - $ -
1,148 $ 1,785 $ 1,466 

- $ - $ -
- $ - $ -
- $ - $ -
500 $ 1,000 $ 750 
- $ $ -

(650 $ (550 
- $ - $ -

(100 $ (50 $ (75 

898 $ 2,285 $ 1,591 

0.44 $ 1.13 $ 0.79 

Climate Zone 3 

Incremental Cost Estimate 
Min MaX Ava 

405 $. 640 $ 473 
1,133 $ 1,763 $ 1,448 

675 $ 945 $ 810 
- $ - $ -
- $ - $ -
- $ - $ -
450 $ 650 $ 550 
- $ - $ -
100 $ 200 $ 150 

2;763 $ 4,0SS $ 3,430 

0.61 $ 0,91 $ 0.76 
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Incremental Cost Estimate to Exceed Title. 24 by 15% 
Single Family Prototype: 4,500 SF. Option 2 

Energy Efficiency Measures 

R-38 Roof w/ Radiant Barrier (from R-30 w/ Radiant Barrier): 
2,700 Sf rm 0.15 to 0.20/sf 
R-15 Walls (from Rc13\: 2,518 sf rni $0.14 to $0:18/sf 
R-30 Raised Floor (from R-19l: 2,700 sf rm $0.25 to $0.35 
Low E2 Vinvl Windows, U-0.3$,. SHGC-0.30 
(2l Furnaces: 92% AFUE tfrom 80% AFUEl 
Ai(Cdnditioner: No.ne· 
R-8 Attic Ducts (from R-6) 
Reduced DuctleakaqefTeslihq (HERS) 
2J 50 Gallon Gas Water Heat.ers: EF-Q.63 (from EF-0.61) 

Totai Incremental Cost of Energy Efficiency Measures: 

Total lncrement;il Cost per Square Foot: 

Incremental Cost Estimate to Exceed Title 24by15% 
Single Family Prototype: 4,500 SP, Option ~ 

Energy Efficiency Measures 
R-38 Roof wl Radiant Barrier (from R-30 w/ Radiant Barrier): 
2,700 sf @Q.15 to 0.20/sf 
R-19 Walls (from R-13\: 2,518 sf rm $0.31 to $0.54/sf 
R-19. Raised Floor 
Qualitv Insulation Installation !HERS) 
Low E2 Vinvl Windows, U=0.36, SHGC-P.30 
(2) Fumat(ls: 80%AFL)E 
Aif conditioner: None 
R-6 Altic Ducts 
.Reduced Duct· Leakaqeff estinq (HERS) 
2) 50 Gallon Gas Water Heaters: EF-0.63 (from EF-0.61) 

Total Incremental Cost Qf Enerov Efficiency Measures: 

Thtal Incremental Cost per Sauare Foot: 

4500 sf 

Change 
Tvoe 

Unnrade $. 
Unnrade $ 
Unnrade $ 

- $ 
LJnnrade $. 

- $ 
Upqrade $ 

- $ 
Uoarade $ 

$ 

$ 

4500 sf 

Chanae· 

Uoarade $ 
Unnrade $ 

- $ 
Unnrade $ 

- $ 
- $ 
- $ 
- $ 
- $ 

Uoarade $ 

$ 
·. 

$ 

Climate Zone 3 

Incremental Cost Estimate 
Min Max Ava 

405 $ 540 $ 473 
353 $ 453 $ 403 
675 $ 945 $ 810 
- $ - $ -

1,0DD $ 2,400. $ 1,700 
- $ - $ -
450 $ 650 $ 550 
- $ - $ -
100 $ 300 $ 200 

. 

2,983 $ 5.288 $ 4,135 

0.66 $ 1.18 $ 0.92 

Climate Zone 3 

Incremental Cost Estimate 

405 $ 540 $ 473 
781 $ 1 360 $ 1,070 
- $ - $ -
900 $ 1,200 $ 1,050 
- $ - $ -
- $ - $ -
- $ - $ -
·- $ - $ -
- $ - $ -
100 $ 300 $ 200 

2,186. $ ;3,400 $ 2,793 

.0.49 $ o.76 $ 0.62 
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Low-rise Multi-family Apartments . 
o 8,442 square feet 
D 8 units/2-story 
o 12.5% glazing/floor area ratio· 

Incremental Cqst Estimate to Exceed Title 24 by 15% 
Multi'-Famllv Prototype: 8,442 SF, Option 1 

Energy Efficiency Measures 

R-30 Roof w/ Radiant Barrier 
R-21 Walls lftorh R-13 l: 1O146 sf,,.,, $0.45 to $0.70/sf 
R-0 Slab on Gracie 
Low E2 Vinvl, U=0.36, SHGC=0.30 
Bl Furnaces: 80% AFUE 
Air Cbndifioner: None 
R-4.2 Attic Ducts (from R"6l 
Reduced Duct Leakaqeffestinq CHERSl 
Bl 40 Gallon Gas Water Heaters: EF-0.63 

Remove Pipe Insulation 

Total Incremental Cost of Enerav Efficiencv Measures: 

Total Incremental Cost per Sauare Foot: 

Incremental Cost Estimate to Exceed Title 24 by 15% 
Multi-Family Prototype: 8,442 SF, Option 2 

Energy' Efficiency Measures 

R-;l8 Roof wt Radiant B11rrier (from R'30 w/Radiant E3arrier): 
4,221 sf l5l 0.15 to 0,20/sf 
R-19Walls rfromR-13):10.146.sf $0.31 to $0.54/sf 
R-0 Slab on Grade. 
Low E2 Vinvl, U-0.36, SHGC-0.30 
Bl Furnaces: Bo% AFUE. 

Air Cohditioner: None 
R-6 Attic Ducts 
Reduced Duct Leakaqeffestinq (HERSi 
Bl 40 Gallpn Gas Water Heaters: EF-0.63 

RemDV$ Pipe lrisulatiori 

Total Incremental Cost of E;rterdv Efflciencv Measures: 

Total hitremental Co.st lier Square Foot: 

8442 sf Climate Zone 3 

Change Incremental Cost Estimate 
Tvoe Min Max Avg 

- $ - $ - $ -
Uoarade $ 4,566 $ 7,102 $ 5,834 

- $ - $ - $ -

- $ - $ - $ -
- $ - $ - $ -
- $ - $ - $ -

Downarade $· (1.600 $ 11.000 $ (1 300 
Unnrade $ 2,400 $ 4,800 $ 3 600 

- $ - $ - $ -
Ddwnqrade $ (1,600 $ (1,200 $ (1,400 

$ 3,766 $ 9,702 $ 6,734 

$ OA5 $ 1.15 $ 0.80 

8442 sf Climate Zone 3 

Change Incremental Cost Estimate 
Tvne Min Max Ava 

Unntade $ 633 $ 844 $ 73!:) 
Unmade $ 3145 $ 5.479 $ 4.312 

- $ - $ - $ -
- $ - $ - $ -
- $ - $ - $ -
- $ - $ - $ -
- $ - $ .- $ -

Uoarade $ 2,400 $ 4,800 $ 3.600 
- $ - $ - $ -

Downmade $ (1,600 $ (1,200 $ (1,400 

$ 4,578' $ 9,92~ $ 7,25~ 

$ 0.54 $ 1.18 $ 0.86 
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Incremental CQst Estimate tQ Exceed Title 24 by 15% 
Multi-Family Prototype; 8,442 SF, Option 3 

Ener!!Y Efficiency Measures 

R-18 Roof w/ Radiant Barrier (from R-30 w/Radiant Barrier): 
4.221 sf lfil 0.25 to 0,35/sf 
R"19 Walls (froni R-13 )' 10,.146 sf ra> $0.31 to $0.54/sf 
R-0 Slab on Grade 
Low E2 Vinyl, U-0.36, SHGC-0.30 
(8) Furnaces: 90% AFUE (from .80% AFUE) 
Air Conditioner: None 
R-4.2 Attic Ducts (from R-61 
Reduced Duct Leak<me!Testiilo fHERSl 
8.l 40 Gallon Gas. Water Heaters: EF=0 .. 62 {from EF-0.63) 

Remove Pipe Insulation 

Total hicreinental Cost of Energy Efficiency Measures: 

Total Incremental Cost per Sauare Foot: 

High-rise Multifamily Apartments 
o 36,800 sf, 
o 40 units/4-story 
o Window to Wall Ratio= 31.6% 

Incremental Cost Estimate to Exceed Title 24 by 15% 
High-rise Residential Prototype: 36,BOO SF, Option 1 

Ener!!Y Efficiency Mem;ures to Exceed Title 24 by 15% 

R~19 under Metal Deck and additional R-30 batt below (no 
framing); with Cool RoofRefteciance = 0.55', Emittance= 0.75; 
9,200 sf @,$Q,3Q io $Q,40/sf 

R-19 in Metal Frame Walls 
R-4 (1.25" K~13 spray.on) Raised Slab over parking g;uage 

Dual Met'll WintJows: C()G U-ractor=().3, COG SHGC=li.27 6,240 
sf@.$ZOO to $3.00/sf 

1.5 Ion 4-pipe .fan G()il, 9B% AFUE poil~r. 60-tqn scroll air cooled 
clliller O. 72 KW/tbn (cbst of [)oil\lf beloW urider DHW) 

Cehtral DHW bi>iler: 9$% AFUE anci. recirculating systern wt tirner-
tenip~ralure cohtrtlls, 

Total lficremental Cost of Enerav Efficiencv Measures: 

Total Increment.al COsi: pet Square Foot: 

8442 sf 

Change 
Tvne 

D6.Wni:irade $. 
Unnrade $ 

- $ 
- $ 

Unnrade $ 
- $ 

Downorade $ 
Unnrade $ 

Downarade $ 
Downqrade $ 

$ 

$ 

Chan!!e 
Type 

LJr>nrade $ 

- $ 
. $ 

Uoarade $ 

Unnrade $ 

Uoarade $ 

$ 

$ 

Climate Zone 3 

Incremental Cost Estimate 
Min Max Ava 

(1,477' $ (1,055 $ (1.266' 
3.145 $ 5,479 $ 4,312 

- $ - $ -
- $ - $ -

4,000 $ 8000 $ 6,000 
- $ - $ -

(1,600 $ (1,000 $ (1,300 
2,400 $ 4,800 $ 3,600 
(400 $ - $ (200 

{1,600 $ (1,200 $ {1,400 

4,458 $ 15,024 $ 9,746 

0.53 $ 1.78 $ 1.15 

Climate Zone 3 

Incremental Cost Estimate 
Min ivla.x AV!l 

2,760 $ 3,680 $ 3,220 
- $ - $ -
- $ - $ . 

12;480 $ 18,720 $ 15,60() 

- $ - $ -

4,000 $ 8,000 $: (),ODO 

19,240 $ 31),401) $ 24,820 

0.52 $ 0.83 $ 0.67 
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Incremental Cost Estimate to Exceed Title 24by15% 
High-rise Residential Prototype: 36,800 SF, 0Pti6n 2 

Energy Efficiency Measures to Exceed Title 24 by 15% 

R-19 under Metal Deck and additional R-11 bait below (no 
framing); with no cool roof; 9,200 sf@$0.35 to $0.50/sf 

R-19 in Metal Frame Walls w/ 1'' continuous outside (R-5); 
12, 112 sf KD. $4.00/sf to $7.00/sf 
R-4 (1.25" K-13 spf1;1y-on) Ra.ised Slab over pa·rking garage 

Dual Metal Windows: COG U-factor=0.3, COG SHGC=0.31 6,240 
sf@$1.00 to $2.00/sf 

1.5 ton 4-pipefan coil, 98% AFUE boiler, 60-ton scroll air cooled 
chiller0.72 KW/ton (ccst of boiler below under DHW) 

Central DHW boiler: 98% AFUE and recirculalihg system w/ timer-
temper<iture controls 

Total Incremental Cost of Enerav Ei'ficiencv Measures: 

Total Incremental Cost per Sauare Foot: 

Incremental Cost Estimate to Exceed Title 24 by 15% 
High-rise Residential Prototype: 36,800 SF, Option 3 

Energy Efficiency Measures to Exceed Title 24 by 15% 
R-19 under Metal Deck and additional R-3Q batt below (no 
framing); with Cool Roof Reflectance= 0.55, Emittanc" = 0.75; 
9,200 sf@ $0.30 to $0.40/sf · 
R-19 in Metal Frame Walls 
R-4 (1.25" K-13 spray-on) Raised Slab over parking garage 

dual Mela! Windows: COG U-factor=0.3, CdG SHGC=O.$$ 6,240 
sf@ $0,50 to $1.00/sf 

1.q ton 4-pip~ fan qoil, 94% AFUE boiler, 70-ton scroll iii( cC)oled 
chiller o. 72 KW/ton 

Central DHW boiler: $4% AFUE ;:mc:f recirculating systllril wl timer' 
temperature controls and solar water heating, 25"/o Net Soiar 
Fra<;tjon (Gm>! of boilljr abpve 1,ihd¢r spi;lce heating bciler) 

Total Incremental Cost of Enerav Efficiencv Measures: 

Totai Incremental Cost Per Sauare Foot: 

Chang.e 
Type 

Downarade 

Unnrade 
~ 

Uoarade 

Unnrade 

Uoorade 

Change 
Type 

lJoarad<;i 

-
-

Unnrad.e 

Uparade 

Unnrade 

Climate Zone 3 

Incremental Cost .estimate 
Min IVlax A.va 

$ (3,220 $ (4,600 $ (3,910' 

$ 48448 $ 84,784 $ 66,616 
$ - $ - $ -

$ 6,240 $ 12,480 $ 9,360 

$ - $ - $ -

$ 4,000 $ 8,000 $ 6,000 

$ 55,468 $100,664 $ 78,066 

$ 1.51 $ 2.74 $ 2.12 

Climate Zone 3 

Incremental Cost Estimate 
Min Max A.vu 

$ 2,760 $ 3,6ilo $ 3,220 
$ - $ - $ -
$ - $ - $ -
$ 3,120 $ 6,240 $ 4,6130 

$. 3,000 $ 6,000 $ 4,500 

$ 40,000 $ 55,boo $ 47,5dd 

$ 48,800 $ 70,920 $' 59,900 

$' 1.33 $ 1.93 $ 1.63 
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Low-rise Office Building 
o Sing!~ Story 
o 10,580 sf, 
o Window to Wall Ratio = 37 .1 % 

Incremental Cost Estimate to Exceed Title 24 by 15% 
Nonresidential Prototype: 10,580 SF. Option 1 

Energy Efficiency Measures to Exceed Title 24 by 15% 

R-19 under Metal Deck and additional R-13 batt below (no 
framing); with Cool Roof B.eflectan.ce = 0.55, Emittance= 0.75; 
10,580 sf@ $0.60 to $0.85/sf 

R-19 in Metal frame Wcills 
R-0 (un-insulatecj) slab-on-grade 1st floor 

Met;ll windows: default U=o.71, COG SHGC=0.38; 
3,200 sf@ $1.50 to $2.00/sf 

Lighting = O. 783 W/sf: Operi Office Ateas: (60) 2-lamp TS fixtures 
@58w each; (24) 18w recessed CFLs no lighting controls. Small 
Offices: (56) 2-lamp TB fixtures, (40) 18W rece.ssed. CFLs: (28) 
multi-level oc).lp,alicy sensors on TBs and recessed CFLa @ 
$75 to $100 each. Suppcrt Areas: (32) 18w recessed CFLs; (48) 
13w CFLwan sconces; no controls. 

(3) 1 O~ton OX unifs EER=11.0; 80% AFUE furnaces; standard 
efficiency fan motors; fixeci temp. integrated air ecbhomizers 

R-6 duct insulation w/ducts on roof, HERS verified duct leakage 
(1) Tank Gas Water Heaters EF=0.58 

Total Incremental Cbst of Energy Effitiency Measures: 

Tot.al Incremental Cost per Square Foot: 

Change 

Type 

l,Jpgraoe $ 

- $ 

- $ 

Upgrade $ 

Upgrade $ 

- $ 
Upgrade $ 

- $ 

$ 

$ 

Climate Zone 3 

Incremental Cost Estimate 

Min Max Avg 

6,348 $ 8,993 $ 7,671 
- $ - $ -

- $ - $ -
4,800 $ 6,40b $ 5,6dD 

2,100 $ 2,800 $ 2,450 

- $ - $ -
1,000 $ 1,800 $ 1,400 

- $ - $ c 

14,248 $ 19,993. $ 17,121 

1.35. $ 1.s.e $ 1.62 
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Incremental Cost Estimate to Exceed Title 24 by 15% 
Nonresidential Prototype: 10.580 SF, Option 2 

Energy Efficiency Measures to Exceed Title 24 by 15% 

R-19 under Metal Deck and additional R-25 batt below (n<> 
framing); with Cool Roof Refle(:tarice::: 0.55, Emittance= 0.75; 
10,580 sf @$0.75 to $1.10/sf 

R-19 in Metal Frame Walls. 

R-0 (un-insula!ed) slab-on-grade 1st floor 

Metal windows: default U=0.71, COG SHGC=0.27; 
3,200 sf@ $2.00 lo $3.0Q/sf · 

Lighting= 0.&';8 W/sf: Open Office Ateas: (60) 2-lamp TB fixtures 
@58w each; (24) 18w recessed CFLs no lighting controls. Small 
Offices• (56) 2-iamp TB fixtures; ( 40j 18w recessed CFLs, on/off 
lighting controls. Support Areas: (32) 18w recessed CFLs; (48) 
13w CFL wall sconces; no controls. 

(3) 10-ton DX units EER=11.0; 80% AFUE furnaces; stanctarcJ 
efficiency fan motors; fixed temp. integrated air economizers, 
Controls to include "CvclE> on at niqht'' 
R-6 duct Insulation w/ducts on roof,_ HERS verified duct leakage 
(1) Tank Gas Water Heaters EF=0.58 

Total Incremental Cost of Energy Efficiency Measures: 

T.otal Incremental Cost per Square Foot: 

Chang!! 

Type 

Upgrade $ 
- $ 

- $ 

Upgrade $ 

- $ 

Unnrade $ 
Upgrade $ 

- $ 

$ 

$ 

Climate Zone 3 

lncrementl)I Cost EstimatE! 

Min Max Avg 

7,935 $ 11,638 $ 9,787 

- $ - $ -
- $ - $ -

6,400 $ 9,600 $ 8,000 

- $ - $ -

300 $ 600 $ 450 
1,000 $ 1,800 $ 1,400 

- $ ' $ -

15,635 $ 23,638 $ 19,637 

1.4.8 $ 2.23 $ 1.86 
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Incremental Cost Estimate to Exceed Title 24 by 15% 

Nonresidential Prototype: 10,580 SF, Optio.n 3 

Enerav Efficiencv Measures to Exceed Title 24 bv 15% 
R-19 under Metal Deck and additional R-13 batt below (no 
framing); no coo.I roof; 10,580 sf@$P.25 to $0.35/sf 

R-19 in Nletal Frame Walis 

R.O (uh-insulated) slab-on-grade 1st floor 

Metal windows: default U=0.71, COG SHGC=0.38; 
3,200 sf@ $1.50 to $2.00/sf 
Lighting = 0. 7 46 w/sf: Open Office Areas: (32) HO 2-lamp T8 
fixtures @74w each; (24) 18w recessed CFLs no lighting 
controls. Small Offices: (56) 2-lamp TB fixtures, ( 40) 1 Bw 
recess.ed CFLs: (28) multi-level ocupancy sensors on T8s and 
recessed CFLa@ $75 to $1 Q() each. Support Areas: (32) 1 Bw 

~j::! Q,· (AO\ 1'::> •• ; r-r::1 ,;...:,.11 ' ;....;.. • · 

(3) 10-ton DX uni!S EER=11.0; 80% AFUE furnaces; standard 
efficiency !ah motors; fixed temp. integrated air economiz.,rs, 
Controls to include "Cvcle on at niaht'' 
R-6 duct insulation w/ ducts on roof 

(1) Tank Gas. Water Heaters EF=0.58 

Total Incremental Cost of Energy Efficiency Measures: 

Total Incremental Cc;>st per Square Foot: 

Change 

Type 

Unnrade $ 

- $ 
- $ 

Upgrade $. 

Upgrade $ 

Upgrade $ 
-
- $ 

$ 

$ 
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Climate Zone 3 

Incremental Cost Estimate 

Min Max Ava 

2,64$ $ 3;703 $ 3,174 
- $ - $. -
- $ - $ -

4,800. $ 6,400 $ 5,600 

820 $ 1,648 $ 1,234. 

300 $ 600 $ 45Q 

- $ - $ • 
8,565 $ 12,351 $ 10,458 

0.81 $ 1.17 $ 0.99 
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High-rise Office Building 
o 5-story 
o 52,900 sf, 
O Window to Wall Ratio = 34.5% 

Incremental Cost Estimate to Exceed Title 24 by 15% 
Nonresidential Prototype: 52,900 SF, Option 1 

Energy Efficiency Me.asures to Exceed Title. 24 by 15% 

R-19 under Metal Deck wiith Cool Roof Reflectani:e = 0.55, 
Emittance= 0.75; 10,580 sf @$0.35 to $d.50/sf 

R-19 in Metal Frame Walls 
R-0 (Uri-insulated) slab-0n-grade 1st floor 
Metal windows: default U=0.71, COG SHGC=0.38; 
16 000 sf tR> $2.00 to $2. 50/sf 

Ligh!ing = d.85S w/sf: Open Office Areas: (300) 2-lamp TS fixtures 
@5Sw each; no lighting controls; (120) 1sw recessed CFLs no 
lighting controls. Small Offices: (2SO) 2-lamp TS 5Sw fiXtures 
on/off lighting controls; (200) 1 Sw recessed CFLs no lighting on/off 
lighting controls. Suppart Areµs: (160) 18w recessed CFLs 110 
lighting controls; (240) 13w CFL wall scilnces; no lighting controls. 

(3) 60 ton PackagedVAV system 10 EER/80% TE, standard 
efficiency variable speed fan motor,;; 15% VAV b<ixes, eleciric 
water reheat on perimeter zones 

R-f:l duct iiisulaiion w/ duel$ iii conditioned 
(1) Tarik Gas Waler Healers EF=0.58 

Total Incremental colrt of Eitel' av Efficiencv Measure5: 

Total lncterrient<1I Cost lier StlUare Fool:: 

Ch'lnge 
T''"e 

Uoarade $ 

- $ 

- $ 

Unnrade $ 

- $ 

Uoorade $ 

- $ 
- $ 

$ 

$ 

Climate Zolle 3 

fncremental Cost Estimate 
Min Max Ava 

3,703 $ 5,290 $ 4,487 

- $ " $ -
- $ - $ -

. 

32,000 $ 40,000 $ 36,0dO 

- $ - $ -

26450 $ 39,675 $ 33,063 

- $ - $ -
- $ - $ -

62,153 $ 84,965 $ 73,559 

1.17 $ 1.61 $ 1.39 
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Incremental Cost Estimate to Exceed Title 24 by 15% 
Nonresidential Prototype: 52,900 SF, Option 2. 

Energy Efficiency Measures to Exce~d Title 24by15% 

R-19 under Metal Deck and additional R-13 batt below (tio 
framing); no cool roof; 10,580 sf@$b.25 io $b.35/sf 

R-19 in Metal Frame Walls 

R.-0 fun-insulated) slab-on-grade 1st floor 

Metal windows: default U=0.71, COG SHGCi::0,54; 
16;000 sf@$1.50 to $2.00/sf 

Lighting = o. 783 wlsf: Open Office Areas: (300) 2-lamp TS fixtures 
@58w each; no lighting controls; (120) 18w recessed CFLs no 
lighting controls. Small Offices: (280) 2-lamp TB 58w fixtures 
on'olf lighting oontrois; (200) 1 Bw recessed CFLs multi-level 
oclipancy sensors on TSs and recessed CFLs @$75.to ·s100 
each. Support Areas: (160) 18w recessed CFLs no lighting 
controls; (240) 13w CFL wall sconces; no lighting 0ontrojs. 

(3) 60 ton Packaged VAV system 10 EER/80% TE, standard 
efficiency vari<tble speed fan motors; 15% VAV boxes, eleciric 
water reheat on perimeter zones 

R-6 duct in:;ulation w/ ducts in conditioned 
(1) Tank Gas Water Heaters EF=0.58 

Total Incremental cost of Enermt Efficiencv Measures; 

Total lncremertfol Cost pet Square Foot: 

Change 
Tlfrie 

Unnrade $ 

- $ 
- $ 

Unnrade $ 

Uoatade $ 

Unnrade $ 

- $ 
- $ 

$ 

. $ 

Climate Zone 3 

lncremenli'!I cost Estimate 
Min Max Avu 

2,645 $ 3;703 $ 3,174 

- $ - $ -
- $ - $ -

24,000 $ 32.000 $ 28,000 

10,500 $ 14,000 $ 12,250 

26 460 $ 52,900 $ 39,675 

- $ - $' -
- $ - $ -

63,595 $102,()()3 $ 83,099 

1.20 $ Ul4 $ 1.57 
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Incremental Cost Estimate to Exceed Title 24 by 15% 
N6ntesidential Prototype• 52 900 SF Ot>tion 3 . 

' ' 

Energv Efficiency l\lleaslires to Exce¢d Title. 24 by 15% 
R-19 under Metal Deck and additional R•13 batt below (no 
framin-'· no cool roof· 10 5BO sf"" <J:0.25 tb <io.35/sf 
R-19 in Metal Frame Walls 

R-0 (Lih-irisulated) slab-on-grade 1st fl6dt 

Metal windows: de!auliU=0.71, COG SHGC=0.54; 
16,000 sf@$1.50!o$2.00/sf 

Lighting= O.B58 w/sf: Open Office Areas: (300) 2-lamp TB fixtures 
@58w each; no lighting controls; (120) 1 Bw recessed CFLs no 
lighting controls. Small Offices: (2BO) 2-lanip TB 58w fixtures 
on/off lighting controls; (200) 1 Bw recessed CFLs no lighting on/off 
lighting cohtrpls. Suppcirt Areas: (160) 1 Bw recessed CFLs no 
lighting controls; (240) 13w CFL Wall sconces; no lighting controls. 

(3) 60 ton Packaged VAV system 10 EER/B0%TE, standard 
efficiency v<iriable speed fan motors; 20% VAV boxes, hot water 
reheat on perimeter zones. with 92% AFUE boiler (cost of boiler 
included below for DHW) 

R-6 duct insulation w/ ducts in conditioned 

DHW 92% AFUE boiler 

Total Incremental Co.st of Ener"" Efficiencv Measures.: 

Total Incremental Cost p.er Square Foot: 

Ch;;m!{e 
Tune 

Unnrade $ 

- $ 

- $ 

Unnrade $ 

- $ 

Unnrade $ 

- $ 
LJnnrade $ 

$ 

$ 
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( 
Climate Zone 3 

Incremental Cost Estimate 
Min Max Avr1 

2,645 $ 3,703 $ 3,174 
- $ - $ -
- $ - $ -

24,000 $ 32 000 $ 2B,000 

- $ - $ " 

' 

26,450 $ 52,900 $ 39,675 

- $ - $ -
2000 $ 4000 $ 3,000 

55,095 $ 92,603 $ 73,849 

1.04 $ 1.75 $ 1.40 
( 

( 
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Incremental Cost Estimate to Exceed Title 24 by 15% 
Nonresidential Prototype: 52,900 SF, Option 4 

Energy Efficiency Measures to Exceed Title 24 by 15% 
R-19 under Metal Deck and additional R,13 batt below (no 
framing); With Cool Roof Reflectance = 0.55, Ell)ittance' = 0.75; 
10 580 sf ""i!t0.60 to $0.85/sf 
R-19 in Metal Frame Walls 
R-0 lun-insulatedl slab-on-arade 1st floor 
Metal wihdC>Ws: defaUlt U=0.71, COG SHGC=0.54; 
16,bbf) sf @$1.50 to $2.00/sf . . . 

Lighting = o. 783 W/sf: Open Office Areas: (300) 2-lamp TB fixtures 
@58w each; no lighting controls; (120) 18w recessed CFLs no 
lighting controls. Small Offices: (280) 2-lamp TB 58W fixtures 
on/off lighting controls; (200) 1 Bw recessed CFLs multi-level 
ocupancy sensors on TBs and recessed Ci=Ls @ $75 to $1QO 
ea.ch. Suppbrt Areas: (160) 18w recessed CFLs no lighting 
conirols; (240) 13W CFL wall sconces; no lighting controls .. 

(3) 60 ton Packaged VAV system 1 d EER/80% TE, standard 
efficiency variable speed fan.motors.; 25% VAV poxes, not W<'!!er 
reheat on perimeter.zones with 92% AFUE boiler(cost of boiler 
included below for DHW\. 
R-6 duc!'insulation w/ ducts in conditioned 

DHW 92%.AFUE boiler 

Total Incremental Cost of Enerav Efficiencv Measures: 

Total lncrementa.1 C9st per Square Foot: 

Change 
Tv·oe 

LJnnrade $ 
- $ 
- $ 

LJMrade $ 

LJrinrade $ 

LJnnrade $ 
- $ 

Unnrade $ 

$ 

$ 

Climate Zohe 3 

lilcrell)Emta( C<;>st Estimate. 
Min Max AV!l 

0:348 $ 8,99~ $ 1,671 
- $ - $ -
- $ . $ -

24,000 $ 32,000 $ 28,000 

10,500 $ 14,000 $ 12,250 

- $ - $ -
- $ - $ -

2,000 $ 4,000 $ 3,000 

42,848 $ 58,993 $ 50,921 

0.81 $ 1.12 $. 0.96 
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Incremental Cost Estimate t<> Exceed Title 24 by 15% 

Nonresidential Prototype: 52,900 SF, Opti<>n 5 

Energy Effici~ncy Meas(lres to. Exceed Title 24by15% 
R-19 under Metal Deck and additional R-13 batt below (no 
framing); with co.ol Roof Reflectance= 0.55, Emittance= 0.75; 
10 580 $< = •0.60 to ~0.85/sf 
R-19 in Metal Frame Walls 

R-b (un-insulated) sla~on-grade 1st floor 

Mel?!I win.dows: default U=0.71, COG SHGc=0.54; 
16,000 sf@$1.50 to $2.00/sf 

Lighting= 0.678 w/sf: Open Office· Areas: (160} 2-lamp TS 
fixtures @74w each; rio lighting controls; (120) 1'8W recessed 
CFLs no lighting controls .. Small Offices: (280) 2-lamp TB 58w 
fi>\tures on/off lighting controls; (200) 18w rece,ssed CFLs multi' 
levei ocupancy sensors on TSs and recessed CFLs @ $75 to 
$1QP each. Support Areas: (160) 18w recess(ld CFLs no lighting 
controls; (240) 13w CFL wall sponc<;,s; no lighting controls, 

(3) 60 ton Packaged VAV system 10 EER/80% TE, standard 
efficiency variable speed fan motors; 25%. VAV boxes, hot water 
rehi;>ai oh perimeie.r zones With 94% AFUE boiler (<;ost 0i t)oilE!r 
intluded c-low 'b• OH''". 
R-6 duct insulation wl ducts in conditioned 

DHW 94% AFUE b!>iler 

Total Incremental Cost of Enerm• Efficiencv Measures: 

Total Incremental Cost per Sauare Foot: 

Change 
Tune 

Unnrade $ 

- $ 

- $ 

Unnrade $ 

Unnrade $ 

Unnrade $ 

- $ 
Unnrade $ 

$ 

$ 

Climate Zone 3 

Incremental cost Estimate 
Mir! Max Ava 

6,348 $ 8,993 $ 7,671 

- $ - $ -
- $ - $ -

24,00b $ 32,000 $ 28,000 

10,500 $ 14,000 $ 12,250 

- $ - $ -
- $ - $ -

4,000 $ 8,000 $ 6,000 

44,84!! $ 62,993 $ 53,921 

0.85 $ 1.19 $ 1.02 
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5.0 Cost -Effectiveness Determination 

Regardless of the building design, occupancy profile and number of stories, the 
incremental improvement in overall annual energy performance of buildings in exceeding 
the 2008 Standards is determined to be cost-effective. However, each building's overall 
design, occupancy type and specific design choices may allow for a large range of 
incremental costs for exceeding 2008 Standards, estimated annual energy cost savings, 
and subsequent payback period. 

Small Single Family 

Total Total Annual Energy 
Annual KWh Annual Therms Incremental · Cost Savings 

Building Description Saliin!l Saving First Cost ($) ($) 
2,025 sf (Option 1) 7.8 85 $1,659 $112 
2,025 sf (Option 2) 72 87 $1,734 $113 
2,025 sf (Option 3) .85 81 $1,592 $108 

Averages: 78 84 $1,662 $111 

Annual Reduction in C02-equivalent: 0.50 lb.lsq.ft.-year, 1,017 lb.lbuilding-year 
Increased Cost I lb. C02-e reduction: $1.63 

Large Single Family 

Tot;;il Total Annual Energy 
Annual KWh Annual Therms Incremental Cost &wings 

Buildino D.escriptlon Savin Cl Savina First Cost 1$1 I Si 
4,500 sf Option 1l 181 10.5 $3,431 $153 
4,500sf Option 21 88 1:17 $4,136 $150 
4,500 sf (Option 3) 1.72 106 $2,793 . 

$153 
Averaaes: 147 109 $3,453 $152 

Annual Reduction in C02-equivalent: 0.30 lb.lsq.ft.-year, 1,339 lb.lbuilding-year 
Increased Cost/ lb. C02-e reduction: $2.58 

Low-rise Multi-family Apartments 

Total Total Annual Energy 
Annual K\Nh Annual Therms Incremental Cost Savings 

Building Desctlptioll Saving saving Fitsj Cost ($) ($) 
8-llnit, B,442 sf {Qption 1) 569 345: $6,734 $499 
B•Unit, 8,442 sf (Option 2) S52 342 $7,251 $493 
B-Unit,!l,442 sf(Q11ti0n 3) 453 ~7 $9,746 $469 
8•Ullit, 8,442 sf (OPtion 4)" 57 396 $8,323 $466 

Averaaes: 354. 358 $8,440 $476 

Annual Reduction in C02-equivalent: 0.51 lb.lsq.ft.-year, 4,316 lb.lbuilding-year 
Increased Cost !lb. C02-e reduction: $1.86 

Simple 
. Payback 

(Years) 
14.8. 
15.3 
14.7 
15.0 

Simple 
F'ayback 
IYears) 

22.4 
27.5 
18.3. 
22.7 

Simple 
Payback 
!Ye;;irsl 

13.5 
14.7 
20 . .8 
17.9 
17.8 
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High-rise Multi-family Apartments 

Tofl'!I Total Annual Energy 
Annual KWh Annual Therms Incremental Cost Savings 

Efoildlng Oesc;ription Saving Saving First Cost ($) ($) 
36,800 sf !option 11 668 1766 $24,820 $2,151 
36,800 sf (Option 2) "2616 2314 $78,066 $2,190 
36,800 sf (option 3) -2519 281.1 $51,940 $2,779 

Averaqes: -1489 2297 .$51,609 $2,374 

Annual Reduction in C02-equivalent: 0. 71 lb.lsq.ft.-year, 26,067 lb.Jbui/ding-year 
Increased Cost f lb. C02-e reduction: $1.97 

Low-rise Office Building 

Total Total Annual Energy 
Annual KWh Annual Therms Incremental Cost Savings 

Building Description Saving Saving First Cost($) ($) 
10,580 sf !Option 1 10410 -79 $17,121 $2,765 
10,580 sf (Ootion 2 8612 -182 $19,637 $2,247 
10,580 sf (Option 3 10594. -223 $10,458 $2,475 

Averaaes: 9872 -161 $15,738 $2.496 

Annual Reduction in C02-equivalent: 0.24 lb.lsq.ft.-year, 2,564 lb.lbuilding-year 
Increased Cost f lb. C02-e reduction: $7.17 

High-rise Office Building 

Total Total Annual Energy 
Annual K1iVh Annual Therms Incremental Cost Savings 

Building Description Saving Saving First Cost ($) {$) 
52,900 sf Option 1 l 76452 -16. $73,559 $17,629 
52,900sf Ootion2J 74762 -3 $83,099 $16,457 
52;9oo sf Option 3) 40583 ~23 $73,849 $16,248 
52,900sf Option 41 ~173 2217 $50,921 $34,725 
52,900sf Option 5) 40996 4871 $53,921 $31,964 

Averages: 57593 2318 $67,070 $23,405 

Annual Reduction in C02-equivalent: 1.34 lb.lsq.ft.-year, 70, 667 lb.!building-year 
Increased Cost I lb. C02-e reduction: $0.95 

Simple 
Payback 
(Years\ 

11.5 
35.6. 
18.7 
22.0 

Simple 
Payback 
(Years) 

6.2 
8.7 
4.2 
6.4 

Simple 
Payback 
(Years) 

4.2 
5.0 
4.5 
1.5 
1.7 
3.4 
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Conclusions 

Regardless of the building design, occupancy profile and number of stories, the 
incremental improvement in overall annual energy performance of buildings which 
exceed the 2008 Title 24 Building Energy Efficiency Standards by 15% appears cost
effective. However, each building's overall design, occupancy type and specific design 
choices may allow for a large range of incremental first cost and payback. As with simply 
meeting the requirements of the Title 24 energy standards, a permit applicant complying 
with the energy requirements of a green building ordinance should carefully analyze 
building energy performance to reduce incremental first cost and the payback for the 
required additional energy efficiency measures. 
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