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LEGAL NOTICE 
 

This report was prepared by Southern California Edison Company and funded by 
the California utility customers under the auspices of the California Public Utilities 
Commission. 
 
Copyright 2010 Southern California Edison Company. All rights reserved, except 
that this document may be used, copied, and distributed without modification. 
 
Neither SCE nor any of its employees makes any warranty, express of 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 
 

Public Resources Code Section 25402.1(h)2 and Section 10-106 of the Building Energy 
Efficiency Standards (Standards) establish a process which allows local adoption of 
energy standards that are more stringent than the statewide Standards. This process 
allows local governments to adopt and enforce energy standards before the statewide 
Standards effective date, require additional energy conservation measures, and/or set 
more stringent energy budgets.  Because these energy standards “reach” beyond the 
minimum requirements of Title 24, Part 6 of the California Building Code, they are 
commonly referred to as Reach Codes when adopted as a collective set by a local 
jurisdiction. 

The process for adopting a Reach Code requires that local governments apply to the 
California Energy Commission (CEC) for approval. The applicant jurisdiction must 
document the supporting analysis for determining that the proposed  Reach Code 
Standards will save more energy than the current statewide Standards.  The applicant 
jurisdiction must also prepare a Cost Effectiveness Study that provides the basis of the 
local government's determination that the proposed Reach Code Standards are cost-
effective. Once the CEC staff has verified that the local Reach Code Standards will 
require buildings to use no more energy than the current statewide Standards and that 
the documentation requirements in Section 10-106 are met, the application is brought 
before the full California Energy Commission for approval.  

This Cost Effectiveness Study was prepared for Climate Zone 15 which encompasses 
over 100 cities and towns within Imperial, San Diego, Riverside and San Bernardino 
counties (see Appendix “A” for list of local jurisdictions).  The 2008 Building Energy 
Efficiency Standards, effective January 1, 2010, have been used as the baseline used in 
calculating the energy performance of efficiency measures summarized in this study. 
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2.0 Methodology and Assumptions 
 
The 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 15 using the following residential and nonresidential 
prototypical building types: 
 

Small Single Family House 
2-story  
2,025 sf  

Large Single Family House 
2-story  
4,500 sf  

Low-rise Multi-family Apartments 
8 dwelling units/2-story  
8,442 sf  

High-rise Multi-family Apartments  
40 dwelling units/4-story  
36,800 sf 

Low-rise Office Building 
1-story 
10,580 sf  

High-rise Office Building 
5-story 
52,900 sf  

 
 

 
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 relative 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 
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incremental cost consistent with other non-monetary but important design 
considerations.  A minimum and 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 several 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 CO2-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 for low-rise residential 

buildings are calculated using the state-approved energy compliance software for the 
2008 Building Energy Efficiency Standards, Micropas 8; and for high-rise residential 
and nonresidential buildings using the state-approved 2008 energy compliance 
software EnergyPro v5.0. 

 
2. Average residential utility rates of $0.159/kWh for electricity and $0.94/therm for 

natural gas in current constant dollars; nonresidential rates are time-of-use rate 
schedules modeled explicitly in the DOE-2.1E computer simulation:  Southern 
California Edison GS-1 schedule for electricity and Southern California Gas GN-10 
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 external cost of global climate change -- and corresponding value of additional 

investment in energy efficiency and CO2 reduction – is included 
 
2. The cost of money (e.g., opportunity cost) invested in the incremental cost of energy 

efficiency measures is not included.   
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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 15. 
 
 
Small Single Family House  
� 2,025 square feet 
� 2-story 
� 20.2% glazing/floor area ratio 
 

 
 
 
Large Single Family House 
� 4,500 square feet 
� 2-story 
� 22.0% glazing/floor area ratio 
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Low-rise Multi-family Apartments 
� 8,442 square feet 
� 8 units/2-story 
� 12.5% glazing/floor area ratio 
 

 
 
 
 
High-rise Multifamily Apartments 
� 36,800 sf,  
� 40 units 
� 4-story 
� Window to Wall Ratio = 35.2% 
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Low-rise Office Building 
� Single Story 
� 10,580 sf,  
� Window to Wall Ratio = 37.1% 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Energy Cost-Effectiveness Study for Local Green Building Ordinances in Climate Zone 15, 2/25/10               Page 7 
 

High-rise Office Building 
� 5-story 
� 52,900 sf,  
� Window to Wall Ratio = 39.4% 
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3.0 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  
� 2,025 square feet 
� 2-story 
� 20.2% glazing/floor area ratio 
 

 
 



 

Energy Cost-Effectiveness Study for Local Green Building Ordinances in Climate Zone 15, 2/25/10               Page 9 
 

 
 
 

 
 
 
 



 

Energy Cost-Effectiveness Study for Local Green Building Ordinances in Climate Zone 15, 2/25/10               Page 10 
 

Large Single Family House  
� 4,500 square feet 
� 2-story 
� 22.0% glazing/floor area ratio 
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Low-rise Multi-family Apartments 
� 8,442 square feet 
� 8 units/2-story 
� 12.5% glazing/floor area ratio 
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High-rise Multifamily Apartments 
� 36,800 sf,  
� 40 units/4-story 
� Window to Wall Ratio = 35.2% 
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Low-rise Office Building 
� Single Story 
� 10,580 sf,  
� Window to Wall Ratio = 37.1% 
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High-rise Office Building 
� 5-story 
� 52,900 sf,  
� Window to Wall Ratio = 39.4% 
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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 

 
  Annual Reduction in CO2-equivalent: 932 lb./building-year 
            0.46 lb./sq.ft.-year 
    
 

Large Single Family 

 
  Annual Reduction in CO2-equivalent: 1,797 lb./building-year 
            0.40 lb./sq.ft.-year 
 
 

Low-rise Multi-family Apartments 

 
  Annual Reduction in CO2-equivalent: 3,641 lb./building-year 
            0.43 lb./sq.ft.-year 
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High-rise Multi-family Apartments 

 
  Annual Reduction in CO2-equivalent: 10,622 lb./building-year 
            0.29 lb./sq.ft.-year 
 
  

Low-rise Office Building 

 
 Annual Reduction in CO2-equivalent: 11,942 lb./building-year 
            1.13 lb./sq.ft.-year 
 
 

High-rise Office Building 

 
 Annual Reduction in CO2-equivalent: 44,192 lb./building-year 
            0.84 lb./sq.ft.-year 
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Appendix A: 
Climate Zone 15 Cities 

     
1 Acolita  36 Coachella Valley 
2 Agua Caliente Springs  37 Colorado River 
3 Aguanga  38 Coyote Wash 
4 Alamo River  39 Cross Roads 
5 Amboy  40 Danby Lake 
6 Amos  41 Deep Canyon 
7 Andrade  42 Desert Beach 
8 Araz Wash  43 Desert Center 
9 Arroyo Salada  44 Desert Hot Springs 

10 Bagdad  45 Desert Shores 
11 Banning  46 Dixieland 
12 Bard  47 Dos Cabezas 
13 Big Maria Mountains  48 Duguynos Canyon 
14 Black Meadow Landing  49 Durmid 
15 Blythe  50 Earp 
16 Bombay Beach  51 East Mesa 
17 Bonds Corner  52 El Centro 
18 Borrego  53 Ferguson Lake 
19 Borrego Springs  54 Ford Dry Lake 
20 Box Canyon  55 Frink 
21 Brawley  56 Glamis 
22 Bristol Lake  57 Gold Rock Rch 
23 Cabazon  58 Gordons Well 
24 Cadiz  59 Grommet 
25 Cadiz Lake  60 Havasu Lake 
26 Cadiz Valley  61 Heber 
27 Calexico  62 Holtville 
28 Calipatria  63 Imperial 
29 Carrizo Wash  64 Imperial Dam 
30 Cathedral City  65 Imperial Reservoir 
31 Chambless  66 Imperial Valley 
32 Chubbuck  67 Inca 
33 Chuckwalla Valley  68 Indian Wells 
34 Clyde  69 Indio 
35 Coachella  70 Iris 
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Climate Zone 15 Cities – con’t 
     

71 Jacumba Mountains  106 Pinkham Wash 
72 Java  107 Pinto Wash 
73 La Quinta  108 Pinto Wash 
74 Laguna Dam  109 Piute Wash 
75 Lake Havasu  110 Plaster City 
76 Mammoth Wash  111 Quartz Peak 
77 Martinez Canyon  112 Rancho Mirage 
78 McCoy Wash  113 Rice 
79 Mecca  114 Rice Valley 
80 Mesaville  115 Ripley 
81 Midland  116 Saltmarsh 
82 Milligan  117 Salton City 
83 Mount Signal  118 Salton Sea 
84 Mountain Spring  119 Saltus 
85 Needles  120 San Gorgonio Pass 
86 Nicholls Warm Springs  121 San Gorgonio River 
87 Niland  122 Superstition Mountain 
88 North Palm Springs  123 Thermal 
89 Oasis  124 Thousand Palms 
90 Ocotillo  125 Tule Wash 
91 Ocotillo Wells  126 U.S.N. Air Field El Centro 
92 Ogilby  127 Unnamed Wash 
93 Orita  128 Vidal 
94 Palen Lake  129 Vidal Junction 
95 Palen Mountains  130 Vidal Valley 
96 Palm Canyon  131 Vidal Wash 
97 Palm Desert  132 Vinagre Wash 
98 Palm Desert Country  133 West Mesa 
99 Palm Springs  134 Westmorland 

100 Palm Wash  135 Whipple Mountains 
101 Palo Verde  136 White Water 
102 Palo Verde Valley  137 Wiest 
103 Parker Dam  138 Winterhaven 
104 Picacho  139 Wister 
105 Picacho Wash  140 Yuha Desert 

     
 Only a portion located within Climate Zone 15 
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