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In an effort to keep nomenclature consistent across all Reports, please use the following:
Title 24 – not T24 or Title24 or title 24
Standards – capitalize the “S” in Standards when you are referring to The California Building Energy Efficiency Standards.
nonresidential –  not “non-residential” or “nonres” or “NR”
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The measure is cost effective – not “the measure is cost-effective”; note do not hyphenate when not used as a compound adjective.  
Cost-effectiveness Analysis – not “Cost-Effectiveness Analysis” or “cost effectiveness analysis”; hyphenate and capitalize “Cost” and “analysis”.
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Note on referencing documents
All referenced documents must be made publicly available with the following exception(s):
Textbooks, handbooks or other published material that carries an ISBN number.  References to this material must include volume, edition, and page number.
[bookmark: _Toc371926227]All referenced documents must be submitted electronically or via link with the draft  reports with the exceptions previously identified.
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Executive Summary
[bookmark: _Toc371926009][bookmark: _Toc371930070]Introduction
This proposal presents recommendations to support California Energy Commission’s (Energy Commission) efforts to update the Title 24 Standards to include or upgrade requirements for various technologies in California’s Building Energy Efficiency Standards. (Name of Organization) sponsored this effort. The goal of this proposal is to create new measures that will result in cost-effective enhancements to energy efficiency in buildings. This report and the code change proposal presented herein is a part of the Energy Commission effort to develop technical and cost-effectiveness information for proposed regulations on building energy efficient design practices and technologies.
Scope of Code Change Proposal
Measure Name will affect the following code documents listed in Table 1. Use M, Ps, or Pm for the “Standards Requirements” column (listing multiple if applicable), indicate which Appendix (list multiple if applicable), indicate which form(s) by form number, and in all other columns insert “Yes” if the proposed code change will result in a modification and “N/A” if the code change will not result in a modification..
[bookmark: _Ref385497071][bookmark: _Toc450660483]Table 1: Scope of Code Change Proposal
	Standards Requirements
(see note below)
	Compliance
Option
	Appendix
	Modeling
Algorithms
	Simulation Engine
	Forms

	
	
	
	
	
	


Note: An (M) indicates mandatory requirements, (Ps) Prescriptive, (Pm) Performance.
List of other areas affected including changes to trade-offs:  Use bullets and be as brief as possible remembering that this is a list of affected areas not what those affects are.
Measure Description
Describe the proposed measure or change and how it would apply to buildings regulated by the California Building Energy Efficiency Standards. Describe the building types or systems where the change/measure would most likely apply. Provide appropriate details. Keep the description brief – just a single paragraph, if possible. 
[bookmark: _Toc371926010][bookmark: _Toc371930071]Provide a little background and history and the rationale of the changes. Should be a summary of information provided in Section 2.  
Market Analysis and Regulatory Impact Assessment
Include several sentences on market structure, market availability and useful life, persistence, and maintenance. This will summarize the findings in Section 3.3Market Impacts and Economic Assessments. It should be noted here that the Energy Commission only adopts cost effective energy efficiency measures and has developed a specific life cycle cost methodology that must be followed to demonstrate a measure’s cost effectiveness.
This proposal is cost effective over the period of analysis. Overall this proposal increases the wealth of the State of California. California consumers and businesses save more money on energy than they do for financing the efficiency measure.  As a result this leaves more money available for discretionary and investment purposes.
[bookmark: _Toc371926014][bookmark: _Toc371930075]Statewide Energy Impacts
Table 2 shows the estimated energy savings over the first twelve months of implementation of the measure name(s).  
[bookmark: _Ref385497090][bookmark: _Toc450660484]Table 2: Statewide Estimated First Year Energy Savings
	
	First Year Statewide Savings
	First Year Statewide TDV Savings

	
	Electricity Savings
(GWh)
	Power Demand Reduction
(MW)
	Natural Gas Savings
(MMtherms)
	TDV Electricity Savings
(Million kBTU)
	TDV Natural Gas Savings
(Million kBTU)

	Sub-measure 1
	
	
	
	
	

	Sub-measure 2 
	
	
	
	
	

	TOTAL
	
	
	
	
	


Section 4.6.1 discusses the methodology and Section 5.1.1 shows the results for the per unit energy impact analysis.
[bookmark: _Toc371926018][bookmark: _Toc371930082][bookmark: _Toc371926015][bookmark: _Toc371930076]Cost-effectiveness 
Results per unit Cost-effectiveness Analyses are presented in Table 3. The TDV Energy Costs Savings are the present valued energy cost savings over the 15/30 year period of analysis using Energy Commission’s TDV methodology.  The Total Incremental Cost represents the incremental initial construction and maintenance costs of the proposed measure relative to existing conditions (current minimally compliant construction practice when there are existing Title 24 Standards). Costs incurred in the future (such as periodic maintenance costs or replacement costs) are discounted by a 3 percent (update this number when TDV study is released) real discount rate, per Energy Commission’s LCC Methodology.  The Benefit to Cost (B/C) Ratio is the incremental TDV Energy Costs Savings divided by the Total Incremental Costs.  When the B/C ratio is greater than 1.0, the added cost of the measure is more than offset by the discounted energy cost savings and the measure is deemed to be cost effective. For a detailed description of the Cost-effectiveness Methodology see Section 4.7 of this report.
Explain the results and explicitly state whether we found the measure to be cost-effective in every climate zone. See example language below. 
Example Text: The Change in Lifecycle Cost values are negative in every climate zone. 
Pending Energy Commission review of LCC analysis.  Suggested text might be: The planning benefit/cost ratio is greater than 1 in every climate zone
This means that the proposed code change is cost effective in every climate zone, and the code change will result in cost savings relative to the existing conditions in every climate zone. While the measure is cost effective in every climate zone, the magnitude of cost-effectiveness varies from a high Planning B/C ratio of xx in climate zone xx to a low Planning B/C ratio of xx in climate zone xx.
[bookmark: _Ref372214320][bookmark: _Toc450660485]Table 3: Cost-effectiveness Summary 
	Climate Zone
	Benefit: TDV Energy Cost Savings
(2016 PV$)
	Cost: 
Total Incremental First Cost and Maintenance Cost
(2016 PV$)
	Change in Lifecycle Cost
(2016 PV$)
	Planned Benefit to Cost (B/C) Ratio

	Climate Zone 1
	
	
	
	

	Climate Zone 2
	
	
	
	

	Climate Zone 3
	
	
	
	

	Climate Zone 4
	
	
	
	

	Climate Zone 5
	
	
	
	

	Climate Zone 6
	
	
	
	

	Climate Zone 7
	
	
	
	

	Climate Zone 8
	
	
	
	

	Climate Zone 9
	
	
	
	

	Climate Zone 10
	
	
	
	

	Climate Zone 11
	
	
	
	

	Climate Zone 12
	
	
	
	

	Climate Zone 13
	
	
	
	

	Climate Zone 14
	
	
	
	

	Climate Zone 15
	
	
	
	

	Climate Zone 16
	
	
	
	


Note: Please modify the tables as necessary if the energy savings are not climate zone dependent or if you modeled a subset of the climate zones.  However, all climate zones must be represented either individually or by grouping.
This note applies to any CZ breakdown table:  Conducting the analysis through CZ groups is fine, however, the results should still be presented in a full 16 Climate Zone Table.  Impacts on grouped climate zones should be assumed to be the same in each CZ in the group and measures without impacts in a particular CZ noted by N/A or 0.
Section 4.7 discusses the methodology and section 5.2 shows the results of the Cost Effectiveness Analysis
Greenhouse Gas and Water Related Impacts
[bookmark: _Toc371930077]For more a detailed and extensive analysis of the possible environmental impacts from the implementation of the proposed measure(s), please refer to Section 5.3 of this report.
Greenhouse Gas Impacts
Table 4 presents the estimated avoided greenhouse gas (GHG) emissions of the proposed code change for the first year the standards are in effect. Assumptions used in developing the GHG savings are provided in Section 4.8.1 on page 20 of this report. 
The monetary value of avoided GHG emissions is included in TDV cost factors (TDV $) and is thus included in the Cost-effectiveness Analysis prepared for this report.  
[bookmark: _Ref372218087][bookmark: _Toc450660486]Table 4: Estimated Statewide Greenhouse Gas Emissions Impacts 
	
	First Year Statewide

	
	Avoided GHG Emissions
(MTCO2e/yr)
	Monetary Value of Avoided GHG Emissions
($2016)

	Sub-measure 1
	
	

	Sub-measure 2 
	
	

	TOTAL
	
	


Section 4.8.1 discusses the methodology and Section 5.3.1 shows the results of the greenhouse gas emission impacts analysis.
[bookmark: _Toc371930078]Water Use and Water Quality Impacts
[bookmark: _Ref372218328]If there are no impacts on water use or water quality delete the table below, keep the heading in place, and add one sentence that says, “The proposed measure is not expected to have any impacts on water use or water quality, excluding impacts that occur at power plants.”
Impacts on water use and water quality are presented in Table 5. The water impacts presented below do not include impacts that occur at power plants. The methodology used to derive water use and water quality impacts is presented in Section 4.8.2.
[bookmark: _Ref382818131][bookmark: _Toc450660487]Table 5: Impacts on Water Use and Water Quality (2017)
	
	On-Site Water Savings1
(gallons/yr)
	Embedded Energy Savings2
(kWh/yr)
	Impact on Water Quality 
Material Increase (I), Decrease (D), or No Change (NC) compared to existing conditions

	
	
	
	Mineralization
(calcium, boron, and salts)
	Algae or Bacterial Buildup
	Corrosives as a Result of PH Change
	Others

	Impact (I, D, or NC)
	
	
	
	
	
	

	Per Unit Impacts3
	
	
	
	
	
	

	Statewide Impacts (first year)
	
	
	
	
	
	


Section 4.8.2 discusses the methodology and Section 5.3.2 shows the results of the water use and water quality analysis.
Field Verification and Diagnostic Testing
Delete this section if your measure does not apply to residential buildings.
Summarize the field verification and diagnostic testing requirements verification or commissioning requirements that will be required (see Section 2.3.4)
Acceptance Testing
Delete this section if your measure does not apply to nonresidential buildings.
Summarize the acceptance testing requirements verification or commissioning requirements that will be required (see Section 2.3.5).

1. 
Energy Commission New Measure Proposal  – Measure Number	Page i
1. [bookmark: _Ref384272724][bookmark: _Ref384272754][bookmark: _Toc450659368]Introduction
The Organization Name sponsored this effort. The goal is to prepare and submit proposals that will result in cost-effective enhancements to energy efficiency in buildings. This report and the code change proposal presented herein is a part of the effort to develop technical and cost-effectiveness information for proposed regulations on building energy efficiency design practices and technologies.
The overall goal of this Report is to propose a code change proposal for measure name. The report contains pertinent information that justifies the code change.
Section 2 of this Report provides a description of the measure, how the measure came about, and how the measure helps achieve the state’s zero net energy (ZNE) goals. This section presents how the proposed code change would be enforced and the expected compliance rates. 
Section 3 presents the market analysis, including a review of the current market structure, a discussion of product availability, and the useful life and persistence of the proposed measure. This section offers an overview of how the proposed standard will impact various stakeholders including builders, building designers, building occupants, equipment retailers (including manufacturers and distributors), energy consultants, and building inspectors. Finally, this section presents estimates of how the proposed change will impact statewide employment.   
Section 4 describes the methodology and approach used to estimate energy, demand, costs, and environmental impacts. Key assumptions used in the analyses can be also found in Section 4.
Results from the energy, demand, costs, and environmental impacts analysis are presented in Section 5. The authors calculated energy, demand, and environmental impacts using three metrics: (1) per unit, (2) statewide impacts during the first year buildings complying with the 2016 Title 24 Standards are in operation, and (3) the cumulative statewide impacts for all buildings built during the 15/30 year period of analysis. Time Dependent Valuation (TDV) energy impacts, which accounts for the higher value of peak savings, are presented per unit, first year statewide and cumulative statewide. The incremental costs, relative to existing conditions are presented as are present value of year TDV energy cost savings and the overall cost impacts over the year period of analysis. 
The report concludes with specific recommendations for language for the Standards, Appendices, Alternate Calculation Manual (ACM) Reference Manual and Compliance Forms.   


[bookmark: _Toc450659369][bookmark: _Toc367799697]Measure Description 
[bookmark: _Toc447543358][bookmark: _Ref384274848][bookmark: _Ref384274883][bookmark: _Ref384294143][bookmark: _Ref384295354][bookmark: _Ref384295371][bookmark: _Ref384295376][bookmark: _Toc450659370]Measure Overview
Describe the proposed measure or change and how it would apply to buildings regulated by the California Building Energy Efficiency Standards. Describe the building types or systems where the change/measure would most likely apply. Provide appropriate details. 
Clearly state if the proposed change will impact the mandatory, prescriptive, or performance requirements (compliance options), or if the proposed change will modify the modeling algorithms used in the performance approach (revisions to the ACM Reference Manuals). 
As a result of the change, would the Standards address new issues or provide requirements for systems or equipment that were not regulated previously? 
Explain if the code change is modifying existing code language, or creating a new section of code. If it is modifying existing code, state which sections of code will be impacted. 
[bookmark: _Toc447543359]Measure History
Write one paragraph to one page to explain the relevant history. 
Why is this measure being proposed? 
Has this measure or a similar measure been considered in previous Title 24 rulemakings? 
Are there preemption concerns? 
What are the historical developments?
If there are existing model standards (e.g., we are proposing to adopt ASHRAE 90.1 standards), direct readers to the explanation of model codes in Section 3 Market Analysis of this report. 
If appropriate, direct readers to description of current practices in California in Section 3 Market Analysis of this report. 
For changes to modeling rules or algorithms: explain the recommended modeling rule or algorithm, how it was developed and how they will improve the current modeling results. 
[bookmark: _Toc447543360]Summary of Proposed Changes to Code Documents 
The sections below provide a summary of how each Title 24 documents will be modified by the proposed change. See Section 8 Proposed Revisions to Code Language of this report for detailed proposed revisions to code language.
[bookmark: _Toc447543361]Standards Change Summary
This proposal would modify the following sections of the Building Energy Efficiency standards as shown below. See Section 8.1 Standards of this report for the detailed proposed revisions to the standards language.
If Standards will not be changed state “the proposed code change will not modify the Standards” and delete all other content in this section.
SECTION NUMBER AND NAME
Briefly describe the nature of the change. 
Subsection number: Briefly describe the nature of the change. 
EXAMPLE Language provided below:
SECTION 150.0 – MANDATORY FEATURES AND DEVICES 
Subsection 150.0(a): The proposed regulations add insulation requirements for attic access doors to minimize the heat transfer between the unconditioned attic and the conditioned house. This reduces the energy use of residential buildings. This requirement cost-effectively increases the stringency of the Standards, thereby minimizing the energy use of residential buildings, which in turn improves the state’s economic and environmental health. 
Subsection 150.0(c): The proposed regulations add an exception to the wall insulation requirements for existing walls that are already adequately insulated. 
Subsection 150.0(f): The proposed regulations remove the language for air retarder wraps because it is duplicative with the revised subsection (150.0(g)) for vapor retarders….
Subsection 150.1(a): The proposed regulations change the basis of all climate zones from metes and bounds to postal zip codes. Using a zip code basis rather than the metes and bounds used in previous Standards will make it easier for building owners and energy consultants to comply with, and for building officials to enforce, the Standards. 
The proposed regulations also clarify that new buildings must comply with all mandatory measures as well as either the prescriptive or performance compliance approach. These clarifications will improve compliance with the Standards. 
Subsection 150.1(b): The proposed regulations delete existing language that is extraneous and simplify the explanations of the energy budgets used in the performance approach….
[bookmark: _Toc447543362]Reference Appendices Change Summary
This proposal would modify the following sections of the Standards Appendices as shown below. See Section 8.2 Reference Appendices of this report for the detailed proposed revisions to the text of the reference appendices.
Be sure to include revisions to language in the appendices related to acceptance tests and field verification and diagnostic testing. If the appendices will not be changed, state “the proposed code change will not modify the appendices of the Standards” and delete all other content in this section.
SECTION NUMBER AND NAME
Briefly describe the nature of the change. 
Subsection number and name: Briefly describe the nature of the change. 
EXAMPLE Language provided below:
JOINT APPENDICIES 
JA4 - U-factor, C-factor, and Thermal Mass Data: The proposed regulations add, modify and delete data to reflect the updated Standards language. JA4 is no longer used by either the residential or nonresidential compliance software so many of the existing entries are eliminated. Only the heat transfer data for assemblies relevant to the prescriptive compliance approach are now included in this appendix. 
JA5 – Reference Design For Upgradeable Setback Thermostats: The proposed regulations would add this appendix to support the new mandatory requirements for thermostats. 
JA6 – HVAC Fault Detection and Diagnostic Technology: The proposed regulations expand this appendix to include both charge indicator display and saturation pressure measurement sensor specifications. The new title of this appendix reflects this scope expansion. The specifications for the Saturation Pressure Measurement Sensors (SPMS) are provided as a substitution for the existing refrigerant pressure diagnostic technology, such that a non-intrusive procedure for a HERS rater to access the refrigerant pressure measurements during the refrigerant charge verification procedure is available.
[bookmark: _Toc447543363]Alternative Calculation Method (ACM) Reference Manual Change Summary
Identify if residential or nonresidential and modify accordingly
This proposal would modify the following sections of the Alternative Calculation Method (ACM) Reference Manual as shown below. See Section 8.3 ACM Reference Manual of this report for the detailed proposed revisions to the text of the Alternative Calculation Method (ACM) Reference Manual.
 If the ACM Reference Manuals will not be changed state “the proposed code change will not modify the ACM Reference Manuals” and delete all other content in this section.
SECTION NUMBER AND NAME
Briefly describe the nature of the change. 
Subsection number and name: Briefly describe the nature of the change. Describe if the change modifies the basis of the Standard Design and therefore the stringency of the standard. If the proposal changes the prescriptive requirements, identify how the Standard Design is changed to reflect the prescriptive changes.  
See example in previous two sections.
[bookmark: _Toc447543364]Compliance Manual Change Summary
The proposed code change will modify the following section of the Title 24 Compliance Manual: list sections of the Residential on Nonresidential Compliance Manuals that will be changed including changes to the Acceptance Testing chapter of the NR manual.  
[bookmark: _Toc447543365]Compliance Forms Change Summary
The proposed code change will modify the following compliance forms listed below. Examples of the revised forms are presented in Section 8.5 Compliance Forms. If you will be adding new forms, state so and explain briefly what the form would do. Briefly describe the nature of the change. If the Compliance Forms will not be changed state “the proposed code change will not modify the Compliance Forms.” List forms using sub-bullets below. If you will be adding new forms, state so and explain briefly what the form would do.
1. Form 1 – Brief Description.
1. Form 2 – Brief Description. 
Regulatory Context
Existing Standards
Explain if the building system / measure is already included in other model building codes (e.g., ASHRAE 90.1, ASHRAE 189.1, IECC, local ordinances)
Relationship to Other Title 24 Requirements
Identify any other requirements in Title 24 (Part 6 or other parts like the mechanical, seismic or fire code) measures that are impacted by this change. Explain the nature of the relationship. Are there overlaps with other Title 24 code change proposals for the 2016 cycle?
Relationship to Federal Laws
Explain any federal regulatory requirements that address the same topic as the proposed change or that would be related to the proposed change, and specify how the proposed change is both consistent with and not duplicative of the applicable federal regulation (if any).
Relationship to Industry Standards 
Explain any industry standards that address the same topic as the proposed change or that would be related to the proposed change, and how the proposed change either makes use of the standard or the ways in which the proposed change follows or diverges from the industry standard.
Compliance and Enforcement
Discuss the feasibility of compliance and enforcement, and the compliance and enforcement processes necessary to ensure the success of the measure. Are there inspection challenges? Will enforcement add burden on building officials? Are there potential loopholes to compliance? Explain how the Statewide CASE Team has mitigated any potential compliance and enforcement challenges (e.g., clarified acceptance test requirements, provided recommended changes to compliance manuals and compliance forms, have committed to work with industry to help them prepare for the code change before it takes effect.) 
This section should include input from the IOU Compliance Improvement Subject Matter Experts.
[bookmark: _Toc219188553]
[bookmark: _Toc450659391]Market Analysis
The authors performed a market analysis with the goals of identifying current technology availability, current product availability, and market trends. The authors considered how the proposed standard may impact the market in general and individual market players. The authors gathered information about the incremental cost of complying with the proposed measure. Estimates of market size and measure applicability were identified through research and outreach with key stakeholders, Energy Commission, and a wide range of industry players who were invited to participate in stakeholder meetings held in Year.
[bookmark: _Toc450659392]Market Structure
[bookmark: _Toc371926011][bookmark: _Toc371930072]Identify the principal manufacturers/suppliers who make the measure (product, technology, design strategy or installation technique), and their methods of distribution. Is the measure readily available from multiple providers?
[bookmark: _Toc450659393]Technical Feasibility, Market Availability and Current Practices
[bookmark: _Toc371926012][bookmark: _Toc371930073]Comment on the current ability of the market to supply the measure in response to the possible Standards change and the potential for the market to ramp up to meet demand associated with the possible Standards change. If the measure needs further development and refinement in response to possible Standards changes, comment on if the measure will be available from several manufacturers by the effective date of the Standards.  Identify competing products.
Are there any constructability or inspection challenges associated with the measure? Will it require a change in design practices? Is the equipment that is required to meet the proposed code change readily available and not under patents? Discuss impacts and potential challenges on building/system longevity, occupant comfort, aesthetic, or other tradeoffs (e.g., impacts on moisture).
[bookmark: _Toc450659394][bookmark: _Toc450659395][bookmark: _Ref384275147][bookmark: _Ref384296440][bookmark: _Toc450659397]Market Impacts and Economic Assessments
[bookmark: _Toc450659398]Impact on Builders
Discuss how this change will affect builders.
[bookmark: _Toc450659399]Impact on Building Designers and Energy Consultants
Discuss how this change will affect building designers and energy consultants.
[bookmark: _Toc384732482][bookmark: _Toc450659400]Impact on Occupational Safety and Health
Discuss any specific impacts on safety and health. Include any potential health/safety benefits of the proposed measure. If you have discussed the measure’s safety and health impacts with stakeholders (including Cal/OSHA), summarize the outcomes here.  Or, if there are no impacts, include the following statement:
The proposed code change does not alter any existing federal, state, or local regulations pertaining to safety and health, including rules enforced by the California Department of Occupational Safety and Health (Cal/OSHA). All existing health and safety rules will remain in place. Complying with the proposed code change is not anticipated to have any impact on the safety or health occupants or those involved with the construction, commissioning, and ongoing maintenance of the building.
[bookmark: _Toc450659401]Impact on Building Owners and Occupants (including homeowners and potential first-time homeowners)
Discuss how this change will affect end-use customers (occupants and building owners). If the proposal relates to residential construction, also discuss the effect on potential owner-occupants and first time homebuyers.
[bookmark: _Toc450659402]Impact on Building Component Retailers (including manufacturers and distributors)
[bookmark: _Toc450659404]Impact on Building Inspectors 
[bookmark: _Toc450659405]Impact on Statewide Employment
Discuss how this change will impact statewide employment (e.g., number of jobs created; shifts in employment sectors, etc.).
[bookmark: _Toc450659406]Economic Impacts
The estimated impacts that the proposed code change will have on California’s economy are discussed below. Discuss specific economic impacts as a direct or indirect result of implementing the proposed regulation.  A quantitative evaluation is required.  If no quantitative information is available, we recommend a qualitative description of the mechanics of the potential impacts with a bounding estimate of the likely impacts.  The statewide life cycle net present value over one three year code cycle is: $xxx million.
[bookmark: _Toc450659407]Creation or Elimination of Jobs
Discuss the effect on employment within the State of California.  Include the number of jobs created/eliminated over a multi-year period.  Include regional and industry specific effects and effects on small businesses, Separate these estimates by job classification using the 2010 Standard Occupational Classification (SOC) system from the Bureau of Labor Statistic (http://www.bls.gov/soc/#materials).
[bookmark: _Toc450659408]Creation or Elimination of Businesses within California
There is a large number of factors that influence the creation or elimination of businesses; this analysis should discuss those factors that are relevant to the affected businesses and the proposed regulations.  Possible factors include: Taxes, Profits, Production Costs, Capital Costs, Labor Costs, Access to Capital, Labor Supply, and others.  Include the North American Industry Classification System (NAICS) code where possible for each type (or specific business(es)) assessed (http://www.census.gov/eos/www/naics/)  
[bookmark: _Toc450659409] Competitive Advantages or Disadvantages for Businesses within California
Discuss the proposed regulation’s effect on businesses within California in comparison to competing businesses in other states and across the globe where this regulation would not be imposed.  Again, include the NAICS where possible.
[bookmark: _Toc450659410]Increase or Decrease of Investments in the State of California
A proposed regulation has an effect on investment in the state if it changes the allocation of resources for the production of goods in the state.  This section should include an analysis and explanation of these changes.  A proposed regulation meets this requirements if it affects investment on a macroeconomic level in California, or if it affects investments by firms.  
This section should include an explanation of the changes in investment and a conclusion that explains how this change affects the State economy.  This assessment should include employment, business and geographic distributions as well as specifying a change in the rate (or flow) of investment or the amount of future capital stock.  
[bookmark: _Toc450659411]Effects on Innovation in Products, Materials, or Processes
This is a discussion of the emerging trends within the affected industry and how the proposed regulation might affect those trends. Discuss how the proposal drives, leads to, or incentivizes innovation in building materials, components, or processes, and how it avoids stifling innovation.
[bookmark: _Toc450659412]Effects on the State General Fund, State Special Funds and Local Governments
Discus effect of the proposed regulation on State Agencies that are general funded (such as the California Building Standards Commission) and special funded (such as the California Energy Commission) as well as general or specific effects on local governments.
3.5.6.1	Cost of Enforcement
Cost to the State
Discuss the likely cost to the State to enforce the proposed regulations, including any additional person years or new (or need to expand existing) programs that must be developed assuming that all current state staffing is unavailable for enforcement.  
Cost to Local Governments
Discuss the likely costs (training or education, technical enhancements, additional personnel) such that the proposed regulation would force no additional delays in permit approvals.  Again, assume that all current staff are unavailable for additional enforcement.
3.5.6.2	Impacts on Specific Persons
Discuss whether the impacts to any specific group or groups of persons (i.e., persons of a specific protected class, persons eligible to participate in affordable housing programs, renters, commuters, etc.) would differ from impacts to persons generally. If the proposed changes are not known or expected to result in impacts on specific persons, affirmatively state this and specify how this conclusion is reached.  
[bookmark: _Toc445906681][bookmark: _Ref446683674][bookmark: _Ref446683878][bookmark: _Toc447543375][bookmark: _Toc450659413][bookmark: _Ref372293767]Energy Savings 
[bookmark: _Toc447543376][bookmark: _Toc450659414]Key Assumptions for Energy Savings Analysis
Present the key assumptions used in the per unit analysis. Include the source(s) for each assumption. Where appropriate, provide an explanation of why you chose the assumptions you did and how it impacts the results. For example, if there is some discrepancy between sources, explain why you selected the assumption that you did. If you had picked a value from another sources would the savings have been higher or lower?  
[bookmark: _Toc447543377][bookmark: _Toc450659415]Energy Savings Methodology 
To assess the energy, demand, and energy cost impacts, the (Name of Organization) compared current design practices to design practices that would comply with the proposed requirements. If there is an existing Title 24 standard state, “There is an existing Title 24 standard that covers the building system in question, so the existing conditions assume a building minimally complies with the 2016 Title 24 Standards.” If there is not an existing standard state, “There are no existing Title 24 requirements that cover the building system in question. (Name of Organization) used current design practices as the existing conditions.” 
The proposed conditions are defined as the design conditions that will comply with the proposed code change. Specifically, the proposed code change will explain, specifically, what you assumed when calculating the energy savings from the proposed code change. If the code change requirements vary by climate zone, present the assumptions used in each climate zone. 
Energy Commission provided guidance on the type of prototype buildings that must be modeled. Nonresidential energy saving estimates are calculated using ASHRAE 90.1 prototypes for nonresidential buildings available in CBECC-Com. Residential energy savings are calculated using two prototypes (2100 sf and a 2700 sf) available in CBECC-Res. Residential results are weighted 45% for the 2100 sf and 55% for the 2700sf. Multifamily savings are calculated based on a multifamily prototype in the CBECC-Res.  Provide more information about the prototypes that were used in the analysis. If it is not possible to use the prototypes, state the reasons why and describe the alternate prototype building to assess the impacts. If the measure impacts more than one occupancy such as retail and office, provide information about each prototype used in the analysis.
Table 2 presents the details of the prototype building(s) used in the analysis. If more than one prototype was used, list each one separately:
[bookmark: _Ref446510419][bookmark: _Toc447543401][bookmark: _Toc450660492]Table 2: Prototype Buildings used for Energy, Demand, Cost, and Environmental Impacts Analysis
	Prototype ID
	Occupancy Type
(Residential, Retail, Office, etc.)
	Area
(Square Feet)
	Number of Stories
	Statewide Area
(million square feet)

	Prototype 1
	
	
	
	

	Prototype 2
	
	
	
	

	Prototype 3
	
	
	
	

	Prototype 4
	
	
	
	

	Prototype 5
	
	
	
	


State if the impacts of the proposed measure are climate specific. If the measure is not climate sensitive, then state that it is not necessary to model savings in every climate zone and statewide average TDV factors were used in the energy and cost analysis. If the measure is climate sensitive, the energy impacts will need to be evaluated in each of the 16 climate zones. 
Example for measure that are not climate dependent: The lighting measures evaluated in this  Measure Proposal have energy savings that are only secondarily impacted by climate. Installed wattage and hours of operation have significantly more impact on energy savings than climate. Interaction effects with HVAC are small and are neglected in this analysis. As a result, the cost-effectiveness of this measure is deemed to be independent of climate zone.
Example for Measure that is climate dependent: The energy savings from this measure varies by climate zone. As a result, the energy impacts and cost-effectiveness were evaluated by climate zone.
Energy savings, energy cost savings and peak demand savings were calculated on an hourly basis using a Time Dependent Valuation methodology. 
[bookmark: _Ref446342279][bookmark: _Toc447543378][bookmark: _Toc450659416]Per Unit Energy Impacts and Energy Cost Savings Results
Energy savings, peak demand savings and per unit energy and demand impacts of the proposed measure are presented in Table 3. Per unit savings for the first year are expected to be xx kilowatt-hours per year (kWh/yr), xx therms/year. Demand savings are expected to be x kilowatts (kW). 

[bookmark: _Toc447543402][bookmark: _Toc450660493]Table 3: First Year Energy Impacts per Unit [replace “per Unit” with the type of units: per prototype dwelling unit, per prototype home or per square foot]
	Climate Zone
	Electricity Savings (kWh/yr)
	Peak Electricity Demand Savings 
(kW)
	Natural Gas Savings
(Therms/yr)
	TDV Energy Savings
(TDVkBTU/yr)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	


The per unit TDV energy cost savings over the 15/30 year period of analysis are presented in Table 4. These are presented as the discounted present value of the energy cost savings over the analysis period. Explain the results, and explicitly state that the proposed measure results in cost savings in every climate zone. 


[bookmark: _Life_Cycle_Cost][bookmark: _Toc445906682][bookmark: _Ref445909820][bookmark: _Toc447543379][bookmark: _Toc450659417]Life Cycle Cost and Cost-Effectiveness
[bookmark: _Toc450659418][bookmark: _Toc447543380]Energy Cost Savings Methodology
Time Dependent Value (TDV) energy is a normalized format for comparing electricity and natural gas savings that takes into account the cost of electricity and natural gas consumed during each hour of the year. The TDV values are based on long term discounted costs (30 years for all residential measures and nonresidential envelope measures and 15 years for all other nonresidential measures). In this case, the period of analysis used is xx years. The TDV cost impacts are presented in 2020 present valued dollars. The TDV energy estimates are based on present-valued cost savings but are normalized in terms of “TDVkBTUs”. Peak demand savings are presented in peak power reductions (kW). Energy Commission derived the 2020 TDV values that were used in the analyses for this report (Energy Commission 2016).  
List and describe the tools you used to quantify energy savings and peak electricity demand reductions resulting from the proposed measure. Can these benefits be quantified using the Standards reference methods (e.g., CBECC-Res, CBECC-Com)? What enhancements to the reference methods are needed, if any? 
[bookmark: _Toc450659419]Energy Cost Savings Results
It is estimated that the first year TDV energy savings is xx TDVkBTU. The TDV methodology allows peak electricity savings to be valued more than electricity savings during non-peak periods. Discuss the peak savings attributed to the code change (e.g., what percentage of the savings occur during peak periods?). If the proposed measure impacts more than one building prototype fill out the table below for each prototype. 

[bookmark: _Toc450660494]Table 4: TDV Energy Cost Savings Over 15/30 Year Period of Analysis - Per Unit [replace “Per Unit” with the type of units: per prototype dwelling unit, per prototype home or per square foot]
	Climate Zone
	15/30 Year TDV Electricity Cost Savings
(2020 PV $)
	15/30 Year TDV Natural Gas Cost Savings
(2020PV $)
	Total 15/30 Year TDV Energy Cost Savings
(2020PV $)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	


Note: Please modify the tables as necessary if the energy savings are not climate zone dependent.
[bookmark: _Toc450659420]Incremental First Cost 
Explain how you determined the incremental cost of the propose code change. Describe the interviews, cost databases, quotes, etc. used to develop the incremental cost estimate. If interviews were used, indicate how many people were contacted. Clearly state the source(s) you used for each assumption. If an interview script was used insert this as one of the appendices to this report. You might also summarize the minimum, maximum, and average values. This information will help readers interpret your results.
The (Name of Organization) estimated the Current Incremental Construction Costs and Post-adoption Incremental Construction Costs. The Current Incremental Construction Cost represents the incremental cost of the measure if a building meeting the proposed standard were built today. The Post-adoption Incremental Construction Cost represents the anticipated cost assuming full market penetration of the measure as a result of the new Standards, resulting in possible reduction in unit costs as manufacturing practices improve over time and with increased production volume of qualifying products the year the Standard becomes effective. 
Per Energy Commission’s guidance, design costs are not included in the incremental first cost.
[bookmark: _Toc447543381][bookmark: _Toc450659421]Lifetime Incremental Maintenance Costs 
Incremental maintenance cost is the incremental cost of replacing the equipment or parts of the equipment, as well as periodic maintenance required to keep the equipment operating relative to current practices over the period of analysis. The present value of equipment and maintenance costs (savings) was calculated using a three percent discount rate (d), which is consistent with the discount rate used when developing the 2019 TDV. The present value of maintenance costs that occurs in the nth year is calculated as follows (where d is the discount rate of 3 percent):

Describe the expected useful life, frequency of replacement, and maintenance procedures related to the measure relative to the maintenance requirements for the baseline Reference publications, interviews or other methods of documenting these values. How long will energy savings related to the measure persist? Is persistence related to performance verification, proper maintenance and/or commissioning? If there are issues related to persistence, how can they be addressed? 
Describe the period between maintenance activities (including equipment replacement and how did you make determinations about maintenance requirements. What is the current cost of the required maintenance activities, and how did you arrive at these cost estimates? Compare maintenance practices and costs of current technologies/design practices and the proposed measure.
If there is a net increase in the maintenance cost relative to existing conditions, then treat the incremental lifecycle maintenance costs as incremental costs. If there is a net decrease in lifecycle maintenance costs, then treat the lifecycle maintenance cost savings as a benefit in the benefit/cost ratio analysis.
[bookmark: _Toc447543382][bookmark: _Toc450659422]Lifecycle Cost-Effectiveness
This measure proposes a mandatory or prescriptive requirement. As such, a lifecycle cost analysis is required to demonstrate that the measure is cost-effective over the 15/30 year period of analysis. 
Energy Commission’s procedures for calculating lifecycle cost-effectiveness are documented in LCC Methodology (placeholder of reference). The (Name of Organization) followed these guidelines when developing the cost-effectiveness analysis for this measure. Energy Commission’s guidance dictated which costs were included in the analysis. Incremental first cost and incremental maintenance costs over the 15/30 year period of analysis were included. The TDV energy cost savings from electricity and natural gas savings were also considered. 
Design costs were not included nor was the incremental cost of code compliance verification. 
If the measure does not propose mandatory or prescriptive requirements replace the previous paragraphs with, “This measure does not propose mandatory or prescriptive requirements. A lifecycle cost analysis is not necessary because the measure is not proposed to be part of the baseline level of stringency. The (Name of Organization) has provided information about the cost-effectiveness of the measure even though Energy Commission does not require a Cost-effectiveness Analysis for the measure to be adopted.” 
According to Energy Commission’s definitions, a measure is cost-effective if the Benefit-to-Cost (B/C) Ratio is greater than 1.0. The B/C Ratio is calculated by dividing the total present lifecycle cost benefits by the present value of the total incremental costs. 
Results per unit lifecycle Cost-effectiveness Analyses are presented in Table 5.
Explain the results and explicitly state whether we found the measure to be cost-effective in every climate zone. For example, “the proposed measure saves money over the 15/30 year period of analysis relative to the existing conditions. The proposed code change is cost- effective in every climate zone.” 
[bookmark: _Toc447543404][bookmark: _Toc450660495]Table 5: Life Cycle Cost-effectiveness Summary Per Unit [replace “Per Unit” with the type of units: per prototype dwelling unit, per prototype home or per square foot]
If the savings vary by climate zone, use the following table and repeat the table for each sub-measure. All climate zones must be represented. 
	Climate Zone 
	Benefits 
TDV Energy Cost Savings + Other PV Savings1
(2020 PV $)
	Costs
Total Incremental Present Valued (PV) Costs2
(2020 PV $)
	Benefit-to-Cost Ratio

	1
	$x,xxx
	$x,xxx
	1.5

	2
	$xxx
	$xxx
	1.3

	3
	
	
	1.2

	4
	
	
	0.9

	5
	
	
	0.8

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	


1. TDV Energy Cost Savings + Other PV Savings: Benefits include TDV energy cost savings over the period of analysis (see http://docketpublic.energy.ca.gov/PublicDocuments/16-BSTD-06/TN212524_20160801T120224_2019_TDV_Methodology_Report_7222016.pdf, Chapter 5 pages 51-53). Other savings are discounted at a real 3% rate. Includes incremental first cost savings if proposed first cost is less than current first cost. Includes present value maintenance cost savings if PV of proposed maintenance costs is less than the PV of current maintenance costs. 
2. Total Incremental Present Valued Costs: Costs include incremental equipment, replacement and maintenance costs over the period of analysis. Present value cost = Current cost x (1/(1.03)^n. Costs are discounted by 3% real rate. Includes incremental first cost if proposed first cost is greater than current first cost. Includes present value of maintenance incremental cost if PV of proposed maintenance costs is greater than the PV of current maintenance costs. If incremental maintenance cost is negative it is treated as a positive benefit. If there are no Total Incremental Present Valued Costs, the Benefit/Cost Ratio is Infinite. 
If the savings do not vary by climate zone, delete the table above and use the following table below. You can list impacts of all sub-measures within the same table. If the savings vary by climate zone and the table above was used, delete the following table below.   
	Sub Measure 
	Benefits 
TDV Energy Cost Savings + Other PV Savings1
(2020 PV $)
	Costs
Total Incremental Present Valued (PV) Costs2
(2020 PV $)
	Benefit-to-Cost Ratio

	Sub-measure Name
	$x,xxx
	$x,xxx
	1.2

	Sub-measure Name
	$xxx
	$xxx
	0.9

	Sub-measure Name
	
	
	


1. TDV Energy Cost Savings + Other PV Savings: Benefits include TDV energy cost savings over the period of analysis (see http://docketpublic.energy.ca.gov/PublicDocuments/16-BSTD-06/TN212524_20160801T120224_2019_TDV_Methodology_Report_7222016.pdf, Chapter 5 pages 51-53) Other savings are discounted at a real 3% rate. Includes incremental first cost savings if proposed first cost is less than current first cost. Includes present value maintenance cost savings if PV of proposed maintenance costs is less than the PV of current maintenance costs. 
2. Present value cost = Current cost x (1/(1.03)^n. Costs are discounted by 3% real rate. Includes incremental first cost if proposed first cost is greater than current first cost. Includes present value of maintenance incremental cost if PV of proposed maintenance costs is greater than the PV of current maintenance costs. If incremental maintenance cost is negative it is treated as a positive benefit. If there are no Total Incremental Present Valued Costs, the Benefit/Cost Ratio is Infinite.


[bookmark: _First_Year_Statewide][bookmark: _Ref446683893][bookmark: _Toc447543383][bookmark: _Toc450659423][bookmark: _Toc445906683]First Year Statewide Impacts
[bookmark: _Ref447266893][bookmark: _Ref447266924][bookmark: _Toc447543384][bookmark: _Toc450659424]Statewide Energy Savings and Lifecycle Energy Cost Savings
The (Name of Organization) calculated the first year statewide savings by multiplying the per unit savings, which are presented in Section 5.3 Per Unit Energy Impacts and Energy Cost Savings Results, by the statewide new construction forecast for 2020, which is presented in more detail in Appendix A: Statewide Savings Methodology. The first year energy impacts represent the first year annual savings from all buildings that were completed in 2020. The lifecycle energy cost savings represents the energy cost savings over the entire 15/30-year period of analysis. Results are presented in in Table 6. 
Given data regarding the new construction forecast for 2020, the (Name of Organization) estimates that the proposed code change will reduce annual statewide electricity use by xx GWh with an associated demand reduction of xx MW. Natural gas use is expected to be reduced by xx million therms. The energy savings for buildings constructed in 2020 are associated with a present valued energy cost savings of approximately PV$xx million in (discounted) energy costs over the 15/30- year period of analysis. 
[bookmark: _Toc447543405][bookmark: _Toc450660496]Table 6: Statewide Energy and Energy Cost Impacts 
	Climate Zone
	Statewide Construction in 2020
(nonre: million sf
res: units)
	First Year1 Electricity Savings
(GWh)
	First Year1 Peak Electrical Demand Reduction
(MW)
	First Year1 Natural Gas Savings
(million therms)
	Lifecycle2 Present Valued Energy Cost Savings 
(PV$ million)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	

	16
	
	
	
	
	

	TOTAL
	
	
	
	
	


1. First year savings from all buildings completed statewide in 2020.
2. Energy cost savings from all buildings completed statewide in 2020 accrued during 15/30-year period of analysis. 
[bookmark: _Toc445906684][bookmark: _Toc447543385][bookmark: _Toc450659425][bookmark: _Toc445906685]Statewide Greenhouse Gas Emissions Reductions
The (Name of Organization) calculated avoided greenhouse gas (GHG) emissions assuming an emission factor of 353 metric tons of carbon dioxide equivalents (MTCO2e) per GWh of electricity savings. The electricity emission factor represents savings from avoided electricity generation and accounts for the GHG impacts if the state meets the Renewable Portfolio Standard (RPS) goal of 33 percent renewable electricity generation by 2020. [footnoteRef:2] Avoided GHG emissions from natural gas savings were calculated using an emission factor of 5,303 MTCO2e/million therms (U.S. EPA 2011). [2:  	When evaluating the impact of increasing the Renewable Portfolio Standard (RPS) from 20 percent renewables by 2020 to 33 percent renewables by 2020, California Air Resources Board (CARB) published data on expected air pollution emissions for various future electricity generation scenarios (CARB 2010). The incremental emissions were calculated by dividing the difference between California emissions in the CARB high and low generation forecasts by the difference between total electricity generated in those two scenarios. ] 

Table 7 presents the estimated first year avoided GHG emissions of the proposed code change. During the first year greenhouse gas emissions of xx million metric tons of carbon dioxide equivalents (MMTCO2e).
[bookmark: _Toc447543406][bookmark: _Toc450660497]Table 7: First Year1 Statewide Greenhouse Gas Emissions Impacts
	Electricity Savings
(GWH/yr)
	Reduced GHG Emissions from Electricity Savings
(MMT CO2e)
	Natural Gas Savings
(Million Therm/yr)
	Reduced GHG Emissions  form Natural Gas Savings
(MMT CO2e)
	Total Reduced CO2e Emissions2 (MMT CO2e)

	
	
	
	
	


1. First year savings from all buildings completed statewide in 2020. 
2. Assumes the following emission factors: 353 MTCO2e/GWh and 5,303 MTCO2e/Million Therms.
[bookmark: _Toc447543386][bookmark: _Toc450659426][bookmark: _Toc445906686]Statewide Water Use Impacts
If the proposed code change does not result in water savings state, leave the section heading, include one sentence that says, “The proposed code change will not result in water savings,” and delete the rest of the content in this section.
If the proposed code change does result in water savings, include any assumptions used to estimate impacts on water use. 
Impacts on water use are presented in Table 8. It was assumed that all water savings occurred indoors/outdoors, and the embedded electricity value was 4,848 (indoor water use) or 3,565 (outdoor water use) kWh/million gallons of water. The embedded electricity estimate was derived from a 2015 California Public Utilities Commission study that quantified the embedded electricity savings from IOU programs that save both water and energy (CPUC 2015). See Appendix B: Embedded Electricity in Water Methodology  for additional information on the embedded electricity savings estimates. 
[bookmark: _Toc447543407][bookmark: _Toc450660498]Table 8: Impacts on Water Use 
	
	On-Site Indoor Water Savings
(gallons/yr)
	On-site Outdoor Water Savings (gallons/yr)
	Embedded Electricity Savings1
(kWh/yr)

	Per Dwelling Unit/Square Foot Impacts
	
	
	

	First Year2 Statewide Impacts
	
	
	


1. Assumes embedded energy factor of 4,848/3,565 kWh per million gallons of water (CPUC 2015).
2. First year savings from all buildings completed statewide in 2020.
[bookmark: _Toc447543387][bookmark: _Toc450659427][bookmark: _Toc445906687]Statewide Material Impacts 
If there are no impacts, leave the section heading and insert one sentence to state that there are no impacts. If there are impacts, state any assumptions used to estimate impacts on material use and present the results in Table 9.  
Change the material headings that are representative of the materials contained in the product needed for the measure. In general the materials of interest are things that are considered toxic such as heavy metals or require significant energy inputs.  
[bookmark: _Toc447543408][bookmark: _Toc450660499]Table 9: Impacts of Material Use 
	
	Impact on Material Use 
Material Increase (I), Decrease (D), or No Change (NC) compared to base case
(lbs/year)

	
	Mercury
	Lead
	Copper
	Steel
	Plastic
	Others (Identify)

	Impact (I, D, or NC)
	
	
	
	
	
	

	Per Unit Impacts
	
	
	
	
	
	

	First Year1 Statewide Impacts 
	
	
	
	
	
	


1. [bookmark: _Toc445906688]First year savings from all buildings completed statewide in 2020.
[bookmark: _Toc447543388][bookmark: _Toc450659428]Other Non-Energy Impacts 
Identify other non-energy impacts, such as on-site emissions, comfort, improved indoor air quality, health and safety benefits, productivity, and/or increased property valuation. Include any impacts not already identified that would need to be included in the Energy Commission’s CEQA analysis for the rulemaking action.



[bookmark: _Toc450659430][bookmark: _Toc450659432][bookmark: _Toc450659433][bookmark: _Toc450659434][bookmark: _Toc450659435][bookmark: _Toc450659436][bookmark: _Toc450659437][bookmark: _Toc450659443][bookmark: _Toc450660500][bookmark: _Toc450659444][bookmark: _Toc450659489][bookmark: _Toc450659491][bookmark: _Toc450659492][bookmark: _Toc450659493][bookmark: _Toc450659495][bookmark: _Toc450659496][bookmark: _Toc450659497][bookmark: _Toc450659499][bookmark: _Toc450659501][bookmark: _Toc450659502][bookmark: _Toc450659503][bookmark: _Toc450659509][bookmark: _Toc450659514][bookmark: _Toc450659519][bookmark: _Toc450659524][bookmark: _Toc450659529][bookmark: _Toc450659534][bookmark: _Toc450659539][bookmark: _Toc450659544][bookmark: _Toc450659545][bookmark: _Toc450659546][bookmark: _Toc450659547][bookmark: _Toc450659548][bookmark: _Toc450659549][bookmark: _Toc450659550][bookmark: _Toc450659553][bookmark: _Toc450659554][bookmark: _Toc450659556][bookmark: _Toc450659557][bookmark: _Toc450659558][bookmark: _Toc450659559][bookmark: _Toc450659560][bookmark: _Toc450659561][bookmark: _Toc450659568][bookmark: _Toc450659573][bookmark: _Toc450659578][bookmark: _Toc450659583][bookmark: _Toc450659588][bookmark: _Toc450659593][bookmark: _Toc450659598][bookmark: _Toc450659603][bookmark: _Toc450659604][bookmark: _Toc450659605][bookmark: _Toc450659606][bookmark: _Toc450659607][bookmark: _Toc450659610][bookmark: _Toc450659611][bookmark: _Toc450659612][bookmark: _Toc450659613][bookmark: _Toc450659614][bookmark: _Toc450659615][bookmark: _Toc450659616][bookmark: _Toc450659617][bookmark: _Toc450659618][bookmark: _Toc450659619][bookmark: _Toc450659620][bookmark: _Toc450659621][bookmark: _Toc450659622][bookmark: _Toc450659623][bookmark: _Toc450659624][bookmark: _Toc450659625][bookmark: _Toc450659626][bookmark: _Toc450659627][bookmark: _Toc450659628][bookmark: _Toc450659629][bookmark: _Toc450659630][bookmark: _Toc450659631][bookmark: _Toc450659632][bookmark: _Toc450659633][bookmark: _Toc450659635][bookmark: _Toc450659636][bookmark: _Toc450659637][bookmark: _Toc450659638][bookmark: _Toc450659639][bookmark: _Toc450659640][bookmark: _Toc450659641][bookmark: _Toc450659646][bookmark: _Toc450659771][bookmark: _Toc450659772][bookmark: _Toc450659773][bookmark: _Toc450659774][bookmark: _Toc450659775][bookmark: _Toc450659776][bookmark: _Toc450659779][bookmark: _Toc450659783][bookmark: _Toc450659816][bookmark: _Toc450659817][bookmark: _Toc450659819][bookmark: _Toc450659820][bookmark: _Toc450659821][bookmark: _Toc450659822][bookmark: _Toc450659828][bookmark: _Toc450659852][bookmark: _Toc450659858][bookmark: _Toc450659859][bookmark: _Toc450659860][bookmark: _Toc450659861][bookmark: _Toc450659862][bookmark: _Toc450659863][bookmark: _Toc450659864][bookmark: _Toc450659865][bookmark: _Toc450659866][bookmark: _Toc450659867][bookmark: _Toc450659868][bookmark: _Toc450659869][bookmark: _Toc450659870][bookmark: _Toc450659871][bookmark: _Toc450659960][bookmark: _Toc450659961][bookmark: _Toc450659963][bookmark: _Toc450659964][bookmark: _Toc450659965][bookmark: _Toc450659966][bookmark: _Toc450659967][bookmark: _Toc450660074][bookmark: _Toc450660075][bookmark: _Toc450660076][bookmark: _Toc450660077][bookmark: _Toc450660078][bookmark: _Toc450660079][bookmark: _Toc450660080][bookmark: _Toc450660081][bookmark: _Toc450660084][bookmark: _Toc450660087][bookmark: _Toc450660106][bookmark: _Toc450660107][bookmark: _Toc450660108][bookmark: _Toc450660109][bookmark: _Toc450660110][bookmark: _Toc450660111][bookmark: _Toc450660119][bookmark: _Toc450660163][bookmark: _Toc450660164][bookmark: _Toc450660165][bookmark: _Toc450660166][bookmark: _Toc450660171][bookmark: _Toc450660203][bookmark: _Toc450660204][bookmark: _Ref384274985][bookmark: _Ref384274989][bookmark: _Toc450660205][bookmark: _Toc46205705][bookmark: _Toc46205824][bookmark: _Toc46205905][bookmark: _Toc46206056][bookmark: _Toc55292403][bookmark: _Toc219188554]Proposed Revisions to Code Language 
[bookmark: _Toc55292404]Provide complete language change recommendations for the Standards, the Reference Appendices, and the ACM Reference Manuals. This section should have specific recommended language and contain enough detail to develop the draft standard in the next phase of work. Use the language from the relevant 2013 document(s), and use underlining to indicate new language and strikethroughs to show deleted language. 
The proposed changes to the Standards, Reference Appendices, and the ACM Reference Manuals are provided below. Changes to the 2013 documents are marked with underlining (new language) and strikethroughs (deletions). 
[bookmark: _Ref384245473][bookmark: _Ref384245480][bookmark: _Ref384273826][bookmark: _Ref384273838][bookmark: _Toc450660206]Standards
Include marked up language for all relevant sections of the Standards, including the definitions section
If there are no propose changes state “There are no proposed changes to the Standards”
[bookmark: _Ref384245689][bookmark: _Ref384245724][bookmark: _Ref384274089][bookmark: _Ref384274095][bookmark: _Toc450660207][bookmark: _Toc46205706][bookmark: _Toc46205825][bookmark: _Toc46205906][bookmark: _Toc46206057][bookmark: _Toc55292406][bookmark: _Toc219188557]Reference Appendices
Include marked up language for all relevant sections of the Appendices, including the glossary
If there are no propose changes state “There are no proposed changes to the Reference Appendices”
[bookmark: _Ref384274316][bookmark: _Ref384274320][bookmark: _Toc450660208]ACM Reference Manual
Include marked up language for all relevant sections of the ACM Reference Manual.
If there are no propose changes state “There are no proposed changes to the ACM Reference Manual"

[bookmark: _Toc450660209]Compliance Manuals
[bookmark: _Toc219188558]Chapter xx of the Residential/Nonresidential Compliance Manual will need to be revised. Also make note if the acceptance chapter of the compliance manual will need to be revised.

[bookmark: _Ref384274396][bookmark: _Toc450660210]Compliance Forms
Forms x, y, and z will need to be revised. State whether new forms will need to be created. If new forms are necessary describe what purpose those forms will serve / why they are necessary.
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Reference Guide
[bookmark: _Toc450660212]Text Reference Citations
Use the parenthetical author-date reference form. The full reference citation should be given in the reference list at the end of the report. 
When an acronym is used in text, the acronym should be included first in the reference list:
(EIA 1992) for EIA Energy Information Administration. 1992.
For three authors or less, all authors’ names should be cited in the text. If there are more than three authors, cite first author’s name, followed by et al.: 
(Smith, Jones & Clark 1992) Note “&” and no comma before date. 
(Jones et al. 1991) Note no italics for “et al.” and period after “al.”
Multiple cites should be cited in alphabetical (not chronological) order:
(Smith 1989; Tenenbaum 1992) Note semicolons between cites of different authors.
Multiple cites for the same author should be listed chronologically, earliest first. If there is more than one citation for same year, use “a,” “b,” etc. after the year according to the alphabetical order of the titles: 
(Kelley 1986a, 1986b, 1990) Note commas between multiple items of the same author.
Statistics, quotations, and other specific information should be cited with a specific page number:
(Smith 1990, 125–26) Note no “p.” for page number, en dash used between page numbers, and only last two digits given for page numbers over 100.
(Kelley 1986a, 10; 1986b, 13–23; 1987) Note use of semicolons between cites if page numbers are used.
[bookmark: _Toc450660213]Reference List
List all references for text, tables, and figures alphabetically by author(s) at the end of the report per style shown below. Single-space citations. The first line of each citation should be indented at the same level as Normal Text (0.13’) flush left with the margin. Indent following lines with paragraph indent. Do not number. Skip one line between citations.
Each citation should include full bibliographical information: author(s)’ first and last name(s) (initials may be used instead of first names); year published; title of journal article or chapter in book; title of journal, book, or monograph; book editor(s); and place of publication and publisher (with the exception of journals).
Follow examples below for style, including capitalization, use of italics and quotes, information cited, and spacing.
[bookmark: _Toc450660214]Works by the Same Author
Cite all works by the author alone first: chronologically, earliest first. If there is more than one citation for the same year, use “a,” “b,” etc., with the date, according to the alphabetical order of the titles.
For author plus one or more other authors: cite alphabetically according to the names of the second authors (and chronologically as above if authors are the same for more than one work). If there is more than one citation for the same year for the same set of authors, use “a,” “b,” etc. as with a single author, above.
Do not use “et al.” in this reference list. List all authors with each citation.
[bookmark: _Toc450660215]Italics
Use italics for titles of books, journals, and published monographs. Italics should be used for titles of articles that can “stand alone” as a published work.
[bookmark: _Toc450660216]Page Numbers
Specific page numbers for statistics, quotations, and other specific information should be included with the reference citation in the text, not in the reference list. Inclusive page numbers for journal articles and book chapters should be cited in the reference list. Note that the word “page” or the abbreviation “p.” is not used with page numbers.
[bookmark: _Toc450660217]Abbreviations of Names of States
Use Chicago Manual of Style abbreviations (not postal service abbreviations). For example, use Mont. instead of MT; Tenn. instead of TN; Calif. instead of CA.
[bookmark: _Toc450660218]Reference List Examples
Note carefully the position of authors’ last names; placement of date; punctuation; spacing; capitalization; use of italics and quotation marks; citation of journal volumes, numbers and pages; and type of information given in citation.
[bookmark: _Toc450660219]Books
Bleviss, D. 1988. The New Oil Crisis and Fuel Economy Technologies: Preparing the Light Transportation Industry for the 1990s, Volume I. New York, N.Y.: Quorum Press.
Burwell, D.G., K. Bartholomew & D. Gordon. 1990. “Energy and Environmental Research Needs.” In Transportation, Urban Form, and the Environment. Special Report 231. Washington, D.C.: Transportation Research Board.

Rashid, M., ed. 1989. The Complete Guide to D.C.’s Native American Restaurants. Berkeley, Conn.: Island Press.
[bookmark: _Toc450660220]Journal Articles
Abraham, D.L. 1990. “An Analysis of the Effects of Introducing M&M’s to a D.C. Office.” Washington Gossip 11 (3): 37–57. 
Buchnew, H. & R. Povel. 1982. “The Daimler-Benz Hydride Vehicle Project.” International Journal of Hydrogen Energy 7: 259–66.
Murphy, L. 1993. “Life at ACEEE: Myth vs. Reality.” New Yorker (spring): 119–175.
Note: for the first example, 11=volume, 3=issue number, and 37–57=page numbers. For the third, spring=issue and 119–175=page numbers.
[bookmark: _Toc450660221]Newspapers
Stone, B. 1991. “Snow: How It Affects D.C. Drivers’ Brains.” Washington Post Health Magazine. February 29.
[bookmark: _Toc450660222]Published Reports
Davis, S. & P. Hu. 1991. Transportation Energy Date Book (Draft). 11th ed. ORNL-6649. Oak Ridge, Tenn.: Oak Ridge National Laboratory.
[bookmark: _Toc450660223]Unpublished Papers Presented at a Meeting
DeRissicio, J. 1991. “How I Spend My Mornings.” Paper presented at the Socioeconomic Energy Research and Analysis Conference, Baltimore, Md., June 27–28.
[bookmark: _Toc450660224]Personal Communications
Sweirenga, John (National Association of Associations). 1991. Personal communication. August 12.
[bookmark: _Toc450660225]Printed Proceedings
Berkowitz, P. & P. Newman. 1988. “Reinventing the WHEEL: An Integrated Approach to Energy Efficiency in the Rental Housing Sector.” In Proceedings of the ACEEE 1988 Summer Study on Energy Efficiency in Buildings, 5:28–32. Washington, D.C.: American Council for an Energy-Efficient Economy.
[bookmark: _Toc450660226]Web sites
BoC U.S. Bureau of the Census. 1999. "Refrigeration, Air Conditioning, and Warm Air Heating Equipment, 1998." Current Industrial Reports. http://census.gov/ftp/pub/ industry/1/ma35m98.pdf. Washington, D.C.: U.S. Bureau of the Census.
BOMA Building Owners and Managers Association. 2000. http://www.boma.org/index.htm. Washington, D.C.: Building Owners and Managers Association.
CAISO California Independent System Operator. 2000. http://www.caiso.com/clientserv/load. Folsom, Calif.: California Independent System Operator.
Conectiv Conectiv Power Delivery. 2000a. http://www.smartstartbuildings.com/ main/pdf/pres_lite.pdf. Wilmington, Del.: Conectiv Power Delivery.
___. 2000b. http://www.smartstartbuildings.com/main/pdf/perf_lite.pdf. Wilmington, Del.: Conectiv Power Delivery.
___. 2000c. http://www.smartstartbuildings.com/main/pdf/chillers.pd. Wilmington, Del.: Conectiv Power Delivery.
LRC Lighting Research Center, Rensselaer Polytechnic Institute. 2000. “Alternatives to Halogen Torchieres.” Lighting Answers, 5 (1). http://.lrc.rpi.edu/nlpip/online/la-torch/quest_two.html. 
Meier, A. & W. Huber. 2000. Results from the Investigations on Leaking Electricity in the U.S.A. http://.eetd.lbl.gov/EA/reports/40909. Berkeley, Calif.: Lawrence Berkeley National Laboratory.


[bookmark: _Toc385497259]Figure 1: place holder 1 for table of figures. Delete after you have added your first figure caption.  
[bookmark: _Toc385497260]Figure 2: place holder 2 for table of figures. Delete after you have added your first figure caption.


[bookmark: _Toc445906696][bookmark: _Toc447543396][bookmark: _Toc450660227][bookmark: _Ref375032414]Appendices
[bookmark: _Toc445906697][bookmark: _Ref446342341][bookmark: _Toc447543397][bookmark: _Toc450660228]Appendix A: Statewide Savings Methodology
Example Language for Residential Buildings
The Energy Commission Demand Analysis Office provided the projected annual residential dwelling starts for the single family and multifamily sectors. Energy Commission provided three projections: low, mid and high estimates with each case broken out by forecast climate zones (FCZ). The (Name of Organization) translated this data to building climate zones (BCZ) using the same weighting of FCZ to BCZ as the previous two code update cycles (2013 and 2016), as presented in Table 10.
The (Name of Organization) used the mid scenario of forecasted residential new construction for statewide savings estimates. The projected new residential construction forecast, presented by BCZ is presented below in Table 16. 
The (Name of Organization) estimated statewide impacts for the first year that new houses comply with the 2019 Title 24 Standards by multiplying per unit savings estimates by statewide construction forecasts.
[bookmark: _Ref392142401][bookmark: _Toc411266616][bookmark: _Toc447543409][bookmark: _Toc450660501]Table 10: Translation from FCZ to BCZ
[image: ]

Example Language for Nonresidential Buildings
The Energy Commission Demand Analysis Office provided the (Name of Organization) with the residential and nonresidential new construction forecast for 2020, broken out by building type and forecast climate zones (FCZ). Table 11 provides a more complete definition of the various space types used in the forecast. The (Name of Organization) translated this data to building climate zones (BCZ) using the same weighting of FCZ to BCZ as the previous two code update cycles (2013 and 2016), as presented in Table 13. The projected nonresidential new construction forecast by BCZ is presented in Table 14. Table 12 presents the assumed percent of new construction that would be impacted by the proposed code change. 
The (Name of Organization) used the mid scenario of forecasted residential new construction for statewide savings estimates. The projected new residential construction forecast, presented by BCZ is presented below in Table 15. This measure only applies to high-rise residential buildings. Low-rise residential and single family residential construction is not impacted. It was assumed that 50% of the multi-family buildings indicated in the Residential New Construction Forecast, are high-rise residential.
[bookmark: _Ref396321141][bookmark: _Toc397707410][bookmark: _Toc406175270][bookmark: _Toc447543410][bookmark: _Toc450660502][bookmark: _Ref396310699]Table 11: Description of Space Types used in the Nonresidential New Construction Forecast
	OFF-SMALL
	Offices less than 30,000 ft2

	OFF-LRG
	Offices larger than 30,000 ft2

	REST
	Any facility that serves food

	RETAIL
	Retail stores and shopping centers

	FOOD
	Any service facility that sells food and or liquor

	NWHSE
	Nonrefrigerated warehouses

	RWHSE
	Refrigerated Warehouses

	SCHOOL
	Schools K-12, not including colleges

	COLLEGE
	Colleges, universities, community colleges

	HOSP
	Hospitals and other health-related facilities

	HOTEL
	Hotels and motels

	MISC
	All other space types that do not fit another category


[bookmark: _Ref396321176]
[bookmark: _Ref396383691][bookmark: _Toc397707411][bookmark: _Toc406175271][bookmark: _Toc447543411][bookmark: _Toc450660503]Table 12: Percent of New Construction Impacted by the Proposed Measure
	Type of Nonresidential Space
	Sub-measure 1
	Sub-measure 2
	Sub-measure 3

	Office-Small
	20%
	80%
	80%

	Restaurant
	20%
	80%
	80%

	Retail
	20%
	80%
	80%

	Food
	20%
	80%
	80%

	Non-refrigerated Warehouse
	20%
	80%
	80%

	Refrigerated Warehouse
	N/A
	N/A
	N/A

	School
	20%
	80%
	80%

	College
	20%
	80%
	80%

	Hospital
	N/A
	N/A
	N/A

	Miscellaneous
	20%
	80%
	80%

	Office-Large
	20%
	80%
	80%

	High-rise Residential Buildings
	20%
	80%
	80%
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[bookmark: _Ref396392634][bookmark: _Toc397707412][bookmark: _Toc406175272][bookmark: _Toc447543412][bookmark: _Toc450660504][bookmark: _Ref396321113]Table 13. Translation from FCZ to BCZ
Source: Energy Commission Demand Analysis Office
[image: ]

[bookmark: _Ref396392656][bookmark: _Toc397707413][bookmark: _Toc406175273][bookmark: _Toc447543413][bookmark: _Toc450660505]Table 14: Estimated New Nonresidential Construction in 2017 by Climate Zone and Building Type (Million Square Feet)
Source: Energy Commission Demand Analysis Office
	Climate Zone
	New Construction in 2017 (Million Square Feet)

	
	OFF-SMALL
	REST
	RETAIL
	FOOD
	NWHSE
	RWHSE
	SCHOOL
	COLLEGE
	HOSP
	HOTEL
	MISC
	OFF-LRG
	TOTAL

	1
	0.058
	0.016
	0.041
	0.014
	0.040
	0.002
	0.046
	0.018
	0.028
	0.031
	0.094
	0.069
	0.457

	2
	0.227
	0.088
	0.630
	0.163
	0.327
	0.031
	0.244
	0.163
	0.200
	0.350
	0.742
	1.140
	4.306

	3
	0.728
	0.408
	2.913
	0.677
	2.518
	0.183
	1.000
	0.625
	0.729
	1.400
	3.894
	4.952
	20.026

	4
	0.484
	0.190
	1.586
	0.413
	0.595
	0.071
	0.541
	0.408
	0.490
	0.890
	1.641
	2.935
	10.245

	5
	0.094
	0.037
	0.308
	0.080
	0.116
	0.014
	0.105
	0.079
	0.095
	0.173
	0.319
	0.570
	1.990

	6
	0.811
	0.825
	3.072
	0.756
	2.649
	0.122
	0.659
	0.649
	0.508
	0.571
	4.144
	2.264
	17.030

	7
	0.959
	0.300
	1.635
	0.502
	1.004
	0.013
	0.772
	0.448
	0.325
	1.059
	3.077
	1.253
	11.347

	8
	1.078
	1.106
	4.241
	1.034
	3.588
	0.162
	0.856
	0.931
	0.773
	0.872
	5.860
	3.186
	23.686

	9
	0.971
	0.916
	3.975
	0.937
	3.287
	0.119
	0.600
	1.095
	1.127
	1.329
	5.376
	5.675
	25.408

	10
	1.372
	0.707
	2.995
	0.839
	2.630
	0.074
	0.883
	0.580
	0.528
	1.056
	8.010
	1.496
	21.170

	11
	0.333
	0.088
	0.770
	0.268
	0.875
	0.089
	0.504
	0.156
	0.239
	0.197
	0.737
	0.629
	4.885

	12
	1.710
	0.502
	3.656
	1.014
	3.157
	0.202
	1.687
	0.678
	1.048
	1.480
	3.637
	4.721
	23.493

	13
	0.668
	0.205
	1.606
	0.544
	1.706
	0.286
	1.401
	0.390
	0.520
	0.359
	1.884
	0.817
	10.387

	14
	0.224
	0.138
	0.609
	0.162
	0.527
	0.025
	0.156
	0.128
	0.115
	0.185
	1.472
	0.431
	4.171

	15
	0.349
	0.096
	0.675
	0.238
	0.761
	0.022
	0.192
	0.098
	0.133
	0.204
	1.123
	0.289
	4.180

	16
	0.199
	0.106
	0.506
	0.142
	0.449
	0.042
	0.205
	0.122
	0.125
	0.144
	0.931
	0.394
	3.367

	TOTAL
	10.264
	5.729
	29.218
	7.784
	24.228
	1.457
	9.852
	6.570
	6.983
	10.301
	42.941
	30.821
	186.148




[bookmark: _Ref398109089][bookmark: _Toc396328859][bookmark: _Toc406175274][bookmark: _Toc447543414][bookmark: _Toc450660506]Table 15: Projected New Residential Construction in 2017 by Climate Zone1
Source: Energy Commission Demand Analysis Office
	Building Climate Zone
	Single Family Starts
	Multifamily Starts2

	Climate Zone 1
	      695 
	       47 

	Climate Zone 2
	     2,602 
	      507 

	Climate Zone 3
	     5,217 
	      3,420 

	Climate Zone 4
	     5,992 
	      1,053 

	Climate Zone 5
	     1,164 
	      205 

	Climate Zone 6
	     4,142 
	      2,151 

	Climate Zone 7
	     6,527 
	      2,687 

	Climate Zone 8
	     7,110 
	      3,903 

	Climate Zone 9
	     8,259 
	      8,023 

	Climate Zone 10
	     16,620 
	      1,868 

	Climate Zone 11
	     5,970 
	      217 

	Climate Zone 12
	     19,465 
	      1,498 

	Climate Zone 13
	     13,912 
	      770 

	Climate Zone 14
	     3,338 
	      492 

	Climate Zone 15
	     3,885 
	      433 

	Climate Zone 16
	     3,135 
	      508 

	Total
	    108,032 
	     27,784 


1. Energy Commission provided a low, middle, and high forecast. The (Name of Organization) used the middle forecast for the statewide savings estimates. Statewide savings estimates do not include savings from mobile homes.
2. Includes high-rise and low-rise multi-family construction.

[bookmark: _Ref391899542][bookmark: _Toc411266617][bookmark: _Toc447543415][bookmark: _Toc450660507]Table 16: Energy Commission Residential New Construction Forecast Households Mid Case
Source: Energy Commission Demand Analysis Office
	Building Climate Zone
	Single Family Starts
	Multifamily Starts

	Climate Zone 1
	            695 
	              47 

	Climate Zone 2
	          2,602 
	            507 

	Climate Zone 3
	          5,217 
	           3,420 

	Climate Zone 4
	          5,992 
	           1,053 

	Climate Zone 5
	          1,164 
	            205 

	Climate Zone 6
	          4,142 
	           2,151 

	Climate Zone 7
	          6,527 
	           2,687 

	Climate Zone 8
	          7,110 
	           3,903 

	Climate Zone 9
	          8,259 
	           8,023 

	Climate Zone 10
	         16,620 
	           1,868 

	Climate Zone 11
	          5,970 
	            217 

	Climate Zone 12
	         19,465 
	           1,498 

	Climate Zone 13
	         13,912 
	            770 

	Climate Zone 14
	          3,338 
	            492 

	Climate Zone 15
	          3,885 
	            433 

	Climate Zone 16
	          3,135 
	            508 

	Total
	       108,032 
	         27,784 

	1. Energy Commission provided a low, middle, and high forecast. The (Name of Organization) used the middle forecast for the statewide savings estimates. Statewide savings estimates do not include savings from mobile homes.
2. Includes high-rise and low-rise multi-family construction.



 

[bookmark: _Toc445906698][bookmark: _Ref447540529][bookmark: _Toc447543398][bookmark: _Toc450660229]Appendix B: Embedded Electricity in Water Methodology  
Delete this appendix if there are no on-site water savings associated with the proposed code change.
The (Name of Organization) assumed the following embedded electricity in water values: 4,848 kWh/million gallons of water (MG) for indoor water use and 3,565 kWh/MG for outdoor water use. Embedded electricity use for indoor water use includes electricity used for water extraction, conveyance, treatment to potable quality, water distribution, wastewater collection, and wastewater treatment. Embedded electricity for outdoor water use includes all energy uses upstream of the customer; it does not include wastewater collection or wastewater treatment. The embedded electricity values do not include on-site energy uses for water, such as water heating and on-site pumping. On-site energy impacts are accounted for in the energy savings estimates presented in Section 5 Energy Savings and Energy Cost Savings of this report.
These embedded electricity values were derived from research conducted for CPUC Rulemaking 13-12-011. The CPUC study aimed to quantify the embedded electricity savings associated with IOU incentive programs that result in water savings, and the findings represent the most up-to-date research by the CPUC on embedded energy in water throughout California (CPUC 2015a, CPUC 2015b). The CPUC analysis was limited to evaluating the embedded electricity in water and do not include embedded natural gas in water. Since accurate estimates of the embedded natural gas in water were not available at the time of writing, this Measure Proposal does not include estimates of embedded natural gas savings associated with water reductions.
The CPUC embedded electricity values used in the analysis are show in Table 17. These values represent the average energy intensity by hydrologic region, which are based on the historical supply mix for each region regardless of who supplied the electricity (IOU supplied and non-IOU supplied). The CPUC calculated the energy intensity of marginal supply, but recommended using the average IOU and non-IOU energy intensity to estimate total statewide average embedded electricity of water use in California.  
[bookmark: _Ref435122211][bookmark: _Toc435429074][bookmark: _Toc435430100][bookmark: _Toc444610451][bookmark: _Toc447543416][bookmark: _Toc450660508]Table 17: Embedded Electricity in Water by California Department of Water Resources Hydrologic Region (kWh per acre foot)
[image: ]
Source: CPUC 2015b
The (Name of Organization) used CPUC’s indoor and outdoor embedded electricity estimates by hydrologic region (presented in Table 17) and population data by hydrologic region from the U.S. Census Bureau to calculate the statewide population-weighted average indoor and outdoor embedded electricity values that were used in the analysis (see Table 18). The energy intensity values presented in Table 17 were converted from kWh per acre foot to kWh per million gallons to harmonize with the units used in the analysis. There are 3.07 acre feet per million gallons.

[bookmark: _Ref447540419][bookmark: _Toc447543417][bookmark: _Toc450660509]Table 18: Statewide Population-weighted Average Embedded Electricity in Water
	Hydrologic Region
	Indoor Water Use1
(kWh/ million gallon)
	Outdoor Water Use1
(kWh/ million gallon)
	Percent of California Population2

	North Coast
	                  2,504 
	               1,221 
	2.1%

	San Francisco
	                  3,410 
	               2,127 
	18.2%

	Central Coast
	                  3,360 
	               2,078 
	3.8%

	South Coast
	                  7,227 
	               5,944 
	44.8%

	Sacramento River
	                  2,068 
	                  783 
	8.1%

	San Joaquin River
	                  2,194 
	                  911 
	4.7%

	Tulare Lake
	                  2,507 
	               1,224 
	6.3%

	North Lahontan
	                  2,213 
	                  930 
	0.1%

	South Lahontan
	                  4,352 
	               3,069 
	5.5%

	Colorado River
	                  2,191 
	                  908 
	6.5%

	Statewide Population-weighted Average
	                  4,848 
	               3,565 
	


1. Source CPUC 2015b
2. Sources: U.S. Census Bureau 2014 and CA DWR 2016


[bookmark: _Toc450660230]Appendix C: Environmental Impacts Methodology
Greenhouse Gas Emissions Impacts Methodology
The avoided GHG emissions were calculated assuming an emission factor of 353 metric tons of carbon dioxide equivalents (MTCO2e) per GWh of electricity savings. The authors calculated air quality impacts associated with the electricity savings from the proposed measure using emission factors that indicate emissions per GWh of electricity generated.[footnoteRef:3] When evaluating the impact of increasing the Renewable Portfolio Standard (RPS) from 20 percent renewables by 2020 to 33 percent renewables by 2020, California Air Resources Board (CARB) published data on expected air pollution emissions for various future electricity generation scenarios (CARB 2010). Placeholder The authors used data from CARB’s analysis to inform the air quality analysis presented in this report.  [3:  	California power plants are subject to a GHG cap and trade program and linked offset programs until 2020 and potentially beyond.] 

The GHG emissions factor is a projection for 2020 assuming the state will meet the 33 percent RPS goal. CARB calculated the emissions for two scenarios: (1) a high load scenario in which load continues at the same rate; and (2) a low load rate that assumes the state will successfully implement energy efficiency strategies outlined in the AB32 scoping plan thereby reducing overall electricity load in the state. 
To be conservative, the authors calculated the emissions factors of the incremental electricity between the low and high load scenarios. These emission factors are intended to provide a benchmark of emission reductions attributable to energy efficiency measures that could help achieve the low load scenario. The incremental emissions were calculated by dividing the difference between California emissions in the high and low generation forecasts by the difference between total electricity generated in those two scenarios. While emission rates may change over time, 2020 was considered a representative year for this measure.
Avoided GHG emissions from natural gas savings were calculated using an emission factor of 5,303 MTCO2e/million therms (U.S. EPA 2011).
Greenhouse Gas Emissions Monetization Methodology
The 2016 TDV cost values used in the LCC Methodology includes the monetary value of avoided GHG emissions based on a proxy for permit costs (not social costs) and the Cost-effectiveness Analysis presented in Section 5.2 of this report does include the cost savings from avoided GHG emissions. To demonstrate the cost savings of avoided GHG emissions, the authors disaggregated value of avoided GHG emissions from the other economic impacts. The authors used the same monetary values that are used in the TDV factors – $xx/MTCO2e. Placeholder
Water Use and Water Quality Impacts Methodology
State any assumptions used to estimate impacts on water use and water quality. If there are no impacts, leave the section heading and insert one sentence to state that there are no impacts.
Embedded Energy in Water
Delete this section if there are no water savings associated with your measure.
The embedded energy value used in the analysis is 10,045 kWh/million gallons of water (MG). This value was derived from a California Energy Commission PIER study (Energy Commission 2006), which states the embedded energy values shown in the table below “are sufficient for informing policy and prioritization of research and development investments.”
[bookmark: _Ref375034082]Table A-1: Recommended Embedded Energy Estimates
[image: ]
Source: Energy Commission 2006. Table 7.
The total regional values shown in Table A-1 were weighted based on the population in Northern and Southern California in 2011 (U.S. Census Bureau). All water used in toilets and urinals is used indoors, so only the indoor embedded energy values apply. 
The California Public Utilities Commission (CPUC) has conducted additional research on embedded energy since Energy Commission’s 2006 report was released. However, the values presented in Energy Commission’s 2006 report are still the most up-to-date values recommended for use to inform policies the authors has used Energy Commission’s 2006 embedded energy values for this analysis. 
The CPUC has made notable progress in improving understanding of the relationship between water and energy in California. CPUC’s Decision 07-12-050, issued December 20, 2007, authorized the largest electricity utilities to partner with water utilities and administer pilot programs that aimed to save water and energy (CPUC 2011c). The Decision also authorized three studies to validate claims that saving water can save energy and explore whether embedded energy savings associated with water use efficiency are measurable and verifiable. The pilot programs succeed at demonstrating that water conservation measures also result in energy savings. 
The CPUC studies were effective at obtaining a more granular understanding of how energy use varies based on a number of factors including supply, (i.e. surface, ground, brackish, or ocean desalination), geography, and treatment technology. The authors found “that the value of energy embedded in water is higher than initially estimated in Energy Commission’s 2005 and 2006 studies.” Although the data collected for the studies is the most comprehensive set of data on energy used to meet water demand, the data is still just a small sampling of all the potential data points in California. Since the authors did not find strong patterns within the sample data and there was no strong evidence that the sample data was representative for a particular region, process, or technology type, the authors did not have a strong basis to estimate the embedded energy values for specific geographic regions. Further, the CPUC studies did not recommend changes to the embedded energy values presented in Energy Commission’s 2006 report.
While the Report analysis uses the embedded energy values associated with water supply and conveyance, there is no evidence that reducing water use at the building level will impact water supply and conveyance activities. Thus water efficiency standards may result in reductions to energy used to supply and convey water.   
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Grand Total

1 22.51% 20.62% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 9.80% 33.14% 0.16% 0.00% 0.00% 13.77% 100.00%

2 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 22.00% 75.70% 0.00% 0.00% 0.00% 2.30% 100.00%

3 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 20.95% 22.76% 54.50% 0.00% 0.00% 1.79% 100.00%

4 0.15% 13.73% 8.36% 46.03% 8.94% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 22.81% 0.00% 0.00% 0.00% 0.00% 100.02%

5 0.00% 4.23% 89.13% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 6.64% 0.00% 0.00% 0.00% 0.00% 100.00%

6 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 100.00%

7 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 75.80% 7.08% 0.00% 17.12% 100.00%

8 0.00% 0.00% 0.00% 0.00% 0.00% 40.37% 0.00% 51.08% 8.09% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.46% 100.00%

9 0.00% 0.00% 0.00% 0.00% 0.00% 6.97% 0.00% 24.54% 57.85% 0.00% 0.00% 0.00% 0.00% 6.68% 0.00% 3.95% 99.99%

10 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 74.90% 0.00% 0.00% 0.00% 12.27% 7.90% 4.93% 100.00%

11 0.00% 0.00% 0.00% 0.00% 0.00% 33.04% 0.00% 24.75% 42.21% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%

12 0.00% 0.00% 0.00% 0.00% 0.00% 0.92% 0.00% 20.20% 75.19% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 3.69% 100.00%

13 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 69.55% 0.00% 0.00% 28.77% 0.00% 0.00% 0.00% 1.56% 0.09% 0.00% 99.97%

14 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%

15 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.12% 99.88% 0.00% 100.00%

16 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 100.00%

17 2.95% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 97.05% 100.00%

Building Standards Climate Zones (BCZ)

Forecast Climate Zones (FCZ)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Grand Total

1 22.5% 20.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.8% 33.1% 0.2% 0.0% 0.0% 13.8% 100%

2 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 22.0% 75.7% 0.0% 0.0% 0.0% 2.3% 100%

3 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 21.0% 22.8% 54.5% 0.0% 0.0% 1.8% 100%

4 0.2% 13.7% 8.4% 46.0% 8.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 22.8% 0.0% 0.0% 0.0% 0.0% 100%

5 0.0% 4.2% 89.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.6% 0.0% 0.0% 0.0% 0.0% 100%

6 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 100%

7 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 75.8% 7.1% 0.0% 17.1% 100%

8 0.0% 0.0% 0.0% 0.0% 0.0% 40.4% 0.0% 51.1% 8.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.5% 100%

9 0.0% 0.0% 0.0% 0.0% 0.0% 7.0% 0.0% 24.5% 57.9% 0.0% 0.0% 0.0% 0.0% 6.7% 0.0% 4.0% 100%

10 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 74.9% 0.0% 0.0% 0.0% 12.3% 7.9% 4.9% 100%

11 0.0% 0.0% 0.0% 0.0% 0.0% 33.0% 0.0% 24.8% 42.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%

12 0.0% 0.0% 0.0% 0.0% 0.0% 0.9% 0.0% 20.2% 75.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.7% 100%

13 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 69.6% 0.0% 0.0% 28.8% 0.0% 0.0% 0.0% 1.6% 0.1% 0.0% 100%

14 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%

15 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 99.9% 0.0% 100%

16 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100%

17 3.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 97.1% 100%

Forecast Climate Zones (FCZ)

Building Standards Climate Zones (BCZ)
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Table 16. Total (IOU + Non-IOU) Energy Intensity (KWh/AF)

Extraction, Wastewater Outdoor Indoor (Al
Conveyance, and Distribution Collection + (Upstream of ErmaTes)
Treatment Treatment Customer) P
NC 235 163 418 398 816
SF 375 318 418 693 111
cC 513 163 418 677 1,095
SC 1,774 163 418 1,937 2,355
SR 238 18 418 255 674
SJ 279 18 418 297 715
TL 381 18 418 399 817
NL 285 18 418 303 721
SL 837 163 418 1,000 1418
CR 278 18 418 296 714
Hydrologic Region Abbreviations:

NC=North Coast, SF = San Francisco Bay, CC = Central Coast, SC = South Coast, SR = Sacramento River,
] = San Joaquin River, TL = Tulare Lake, NL = North Lahontan, SL = South Lahontan, CR = Colorado River
Source: Navigant team analysis
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sewers, consuming energy for wastewater treatment and disposal. To simplify application
of the proxies, we recommend further breaking down the northern and southern proxies

into indoor and outdoor use.

Table ES-1. Recommended revised water-energy proxies
Indoor Uses Outdoor Uses

Northern Southern Northern Southern

California | California California California

kWh/MG kWh/MG kWh/MG kWh/MG

Water Supply and

Conveyance 2,117 9,727 2,117 9,727
Water Treatment 111 111 111 111
Water Distribution 1,272 1,272 1,272 1,272
Wastewater Treatment 1,911 1,911 0 0
Regional Total 5,411 13,022 3,500 11,111
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