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

The process for adopting a Reach Code requires that local governments apply to the California Energy Commission (CEC) for approval. As part of the application, the applicant jurisdiction must prepare a Cost-Effectiveness Study that provides the basis of the local government’s determination that the proposed Reach Code Standards are cost-effective. Once the CEC staff has verified that the local Reach Code Standards will require buildings to use no more energy than the current statewide Standards and that the documentation requirements in Section 10-106 are met, the application is brought before the full California Energy Commission for approval.
This Cost Effectiveness Study consists of an analysis of the building types and performance thresholds listed in Table 1. The 2008 Building Energy Efficiency Standards, which became effective January 1, 2010, have been used as the baseline for calculating the energy performance of efficiency measures summarized in this study.
	Table 1: Overall Scope of the Ordinance

	New ordinance or revision to previous ordinance?
	New Ordinance

	Projected effective date:
	September 1, 2011

	Green building or stand-alone energy ordinance?
	Energy Ordinance in Combination with Green Building 

	Do minimum energy requirements increase after initial effective date?
	No

	Occupancies covered include:
	Single-Family Residential

Multifamily Residential

Nonresidential

Hotel/Motel

Commercial Lighting

	Energy requirements apply to new construction, additions, alterations?
	New Construction and some Additions / Alterations

	Special or unusual energy requirements?
	No

	Third party verification?
	No

	Implementation details in the ordinance or in a separate document?
	No special implementation guidelines. See Implementation section 


	Table 2: Efficiency Thresholds Used in Cost-Effectiveness Study

	Building Type
	Percentage Better than 2008 Title 24, Part 6

	Low-Rise Residential (3 stories and below)
	15%

	High-Rise Residential (4 stories and greater)
	15%

	Hotel/Motel
	5%

	Non-Residential Cold Shell (no HVAC, no lighting)
	5%

	Non-Residential Warm Shell (HVAC, no lighting)
	7%

	Non-Residential Full Build Out
	10%

	Non-residential lighting only
	10%


2.0 Impacts of the New Ordinance

Energy performance impacts of the Ordinance have been evaluated using case studies that reflect the range of building types covered by the Ordinance. Global Green USA researched the feasibility and energy cost-effectiveness of permit applications exceeding the 2008 Standards in order to meet the requirements of the proposed Ordinance. 

2.1 Analysis Methodology

The case study methodology is based on how real buildings in the community are designed and evaluated in order to just meet or exceed the 2008 Standards.  In collaboration with City staff, a series of prototypical of buildings for residential and non-residential construction were identified that represent buildings typical of those constructed in the past five years in the City and that are considered to be typical of those that will be constructed in future years.  The prototypes are shown in Table 2.
	Table 3: Prototype Buildings

	Building Type
	Square Footage


	2008 Title 24 Standard

	Single-Family Residential
	1,800
	Low-Rise Res

	Single-Family Residential
	3,600
	Low-Rise Res

	Multi-Family Townhouse (8-unit)
	12,000
	Low-Rise Res

	Multi-Family Apartment (80-unit)
	100,000
	High-Rise Res

	Hotel (80-unit)
	100,000
	Hotel/Motel

	Small Retail
	4,000
	Non-Res

	Medium Retail
	20,000
	Non-Res

	Large Retail
	140,000
	Non-Res

	Medium Office
	60,000
	Non-Res

	Large Office
	160,000
	Non-Res

	Tenant Improvement Non-residential lighting only
	20,000
	Non-Res Lighting


For each prototype building, a mix of common efficiency measures was selected for a baseline condition (achieving 2008 Title 24 compliance), and for an efficient proposed condition consistent with the values in Table 2.  

The efficiency levels were established in consideration of the following: other cities reach code thresholds; maintaining consistency with statewide energy efficiency rebate programs; maintaining consistency with the approach taken by the LEED and Green Point Rated green building certification programs; having the efficiency standards be achievable for all applicable projects permitted in the City; and, input from the energy modeling consultant on the feasibility of the thresholds based on the model outputs. The design choices to meet established performance thresholds were made in consultation with the City staff with the intent of selecting construction strategies and methods typical to Mountain View.
All buildings are modeled as square in plan, except the townhouse building, which is modeled as an elongated row of units. All low-rise residential buildings are modeled with the prescriptive compliance baseline of 20% glazing to floor area ratio, glazing equally distributed in each cardinal orientation, except for the townhouse building which has the 20% glazing allowance distributed 45% on each of the long walls, and 5% on each of the short walls. The high-rise residential building, hotel/motel building, and the office buildings are modeled with the prescriptive baseline of 40% glazing to wall ratio for each of the four cardinal oriented walls. The retail buildings are modeled with a 40% glazing to wall ratio (as retail buildings often only have glazing facing the front). To represent a worst case scenario the glazing was placed on the South-facing elevation. Skylights were only modeled for the large retail building– at 5% of the roof area.

2.2 Efficiency Strategies and Cost Effectiveness Analysis
The following tables indicate the baseline building efficiency measures included to meet the 2008 Standards (column 2, “Baseline) and the energy features that were modeled to enable the proposed design to use less energy on a Time Dependant Value (TDV) basis than is required by the 2008 Standards (column 3, “Proposed”), in accordance with the Ordinance thresholds shown in Table 2. 
In addition to analyzing the impact of an array of efficiency measures that may be utilized to exceed Title 24, the building calculations include utility energy costs for baseline and efficient buildings, based on the appropriate utility rate schedule for each building prototype.
Once the energy efficiency measures were identified and the annual savings determined, estimates of the incremental cost of the various energy efficiency measures were completed for each of the prototype buildings.  The savings and cost results were then used to determine the simple payback and return on investment.
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Measure Baseline Proposed (10%) [Notes Incremental Cost Est.

min max avg
Roof Insulation R-19 R-30 $0.50-$1.00/sq.ft. of roof area [16] $15,000 $30,000 $22,500
Cool Roof (prescriptive std.) yes yes $0 $0 $0
Walls Insulation (wood frame) R-19 R-19 $0 $0 $0
Fenestration .77/.41 77/.27 $1.30-$1.95/sf of window area [15] $1,274 $1,911 $1,592
Skylights: Tint dual-pane, standard metal frame no no $0 $0 $0
Fenestration Shading no yes projection, s&w sides $100-106 /sf [13] $6,260 $6,636 $6,448
Package AC units (EER/AFUE) 11.2/80% 13.0/80% $.64-$1.06 /sf increase [5] $38,400 $63,600| $51,000
Lighting Power: prescriptive allowance 1.5 watts/SF .83 W/SF .69 W/SF $0.05-$0.1/sf savings [5] -$3,000 -$6,000 -$4,500
Automatic Daylighting Controls [14] yes yes $0 $0 $0
Incremental Construction Cost of Efficiency Measures $57,934 $96,147 $77,040
Estimated Labor Costs (40%) $23,174 $38,459 $30,816
Estimated Incremental Cost of Energy Efficient Measures (total) $81,108| $134,605(%$107,856
Incremental Cost of Efficiency Measures (per SF) $1.35 $2.24 $1.80
Annual Energy Cost $ 63,988 $ 57,879
Energy Savings (annual) $ 6,109
Simple Packback (years) 17.7
Net Savings (15 year) -$16,221
Return on Investment -15%
Annual ROI -1%
Percent of Estimated Construction Cost 0.90%
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Measure Baseline Proposed (10%) [Notes Incremental Cost Est.

min max avg
Roof Insulation R-20 R-30 $0.50-$1.00/sq.ft. of roof area [16] $20,000 $40,000 $30,000
Cool Roof (prescriptive std.) yes yes $0 $0 $0
Wall Insulation (metal frame) R-19 R-19 $0 $0 $0
Fenestration .77/.41 .77/.38 $1.30-$1.95/sf of window area [15] $2,080 $3,120 $2,600
Skylights: Tint dual-pane, standard metal frame no no $0 $0 $0
Fenestration Shading no no $0 $0 $0
Package AC units (EER/AFUE) 11.2/80% 85% boiler, .95 kW/ton chiller $100,000| $150,000| $125,000
Lighting Power: prescriptive allowance 1.5 watts/SF .86 W/SF .80 W/SF $0.05-$0.1/sf savings [5] -$8,000| -$16,000( -$12,000
Automatic Daylighting Controls [14] yes yes $0 $0 $0
Incremental Construction Cost of Efficiency Measures $114,080| $177,120| $145,600
Estimated Labor Costs (40%) $45,632 $70,848 $58,240
Estimated Incremental Cost of Energy Efficient Measures (total) $159,712| $247,968|%$203,840
Incremental Cost of Efficiency Measures (per SF) $1.00 $1.55 $1.27
Annual Energy Cost $ 168,952 $ 137,607
Energy Savings (annual) $ 31,345
Simple Packback (years) 6.5
Net Savings (15 year) $266,335
Return on Investment 131%
Annual ROI 9%
Percent of Estimated Construction Cost 0.64%
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Measure Baseline Proposed (10%) [Notes Incremental Cost Est.

min max avg
Lighting Power: prescriptive allowance watts/SF 0.849 0.764 $0.05-$0.1/sf savings [5] -$3,000 -$6,000 -$4,500
Lamp Types Modeled F32 T8 F28 T5 $0 $0 $0
Number of Fixtures 548 509 $20 - $25/fixture savings -$780 -$975 -$878
Incremental Construction Cost of Efficiency Measures -$3,780 -$6,975 -$5,378
Estimated Labor Costs (40%) -$1,512 -$2,790 -$2,151
Estimated Incremental Cost of Energy Efficient Measures (total) -$5,292 -$9,765| -$7,529
Incremental Cost of Efficiency Measures (per SF) -$0.09 -$0.16 -$0.13
Annual Energy Cost $ 60,626 $ 58,921
Energy Savings (annual) $ 1,705

Simple Packback (years) (4.4)
Net Savings (15 year) $33,104
Return on Investment -440%
Annual ROI -29%
Percent of Estimated Construction Cost -0.06%
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Measure Baseline Proposed (5%) Notes Incremental Cost Est.
Fenestration Area (% of CFA) 40% 40% $0 $0 $0
Roof Insulation R-35 R-35 $0 $0 $0
Cool Roof yes yes $0 $0 $0
Frame Walls R-13 batt R-13 batt $0 $0 $0
Exposed Floor R-8 R-8 $0 $0 $0
Fenestration (U/SHGC) .79/.40 .47/.38 $1.30-$1.95/sf of window area [15] $5,200 $7,800 $6,500
Skylights no no $0 $0 $0
Fenestration Shading no yes projection: s&w facades, $100-106 /sf [13] $8,712 $9,234 $8,973
Duct Insulation standard standard $0 $0 $0
DHW Water Boiler 80% 90% $0.03-0.05 /sf increase - [5] $3,000 $5,000 $4,000
Solar Thermal (25% offset) no no $0 $0 $0
Common Area space conditioning 13 SEER 15 SEER $0.10-0.15 /sf cost [5] $500 $2,500
Room Heating and Cooling 11 EER, 2.89 COH12 EER, 3.2 COP [$0.10-0.15 /sf cost [5] $9,500 $14,250 $11,875
Lighting Power default default $0 $0 $0
Incremental Construction Cost of Efficiency Measures $26,912 $38,784 $31,348
Estimated Labor Costs (40%) $10,765 $15,514| $12,539
Estimated Incremental Cost of Energy Efficient Measures (total) $37,676 $54,298| $43,887
Incremental Cost of Efficiency Measures (per SF) $0.38 $0.39 $0.31
Annual Energy Cost $ 87,901 $ 83,372
Energy Savings (annual) $ 4,529
Simple Packback (years) 9.7
Net Savings (15 year) $24,048
Return on Investment 55%
Annual ROI 4%
Percent of Estimated Construction Cost 0.22%
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Measure Baseline Proposed (10%) [Notes Incremental Cost Est.

min max avg
Roof Insulation R-30 R-30 $0 $0 $0
Cool Roof (prescriptive std.) yes yes $0 $0 $0
Wall Insulation (wood frame) R-19 R-19 $0 $0 $0
Fixed Storefront: Solarban 60/Clear Low-E dual-pane, SHGC 0.38 |yes yes $0 $0 $0
Storefront Area: 40% of south wall area yes yes $0 $0 $0
Skylights: Tint dual-pane, standard metal frame no no $0 $0 $0
Fenestration Shading no yes projection: s&w facades, $100-106 /sf [13] $3,896 $4,130 $4,013
Package AC units (EER/AFUE) 11.2/80% 13.0/80% $.64-$1.06 /sf increase [5] $2,560 $4,240 $3,400
Lighting Power: prescriptive allowance 1.5 watts/SF 1.095 W/SF 1.050 W/SF $0.05-$0.1/sf savings [5] -$200 -$400 -$300
Automatic Daylighting Controls [14] yes yes $0 $0 $0
Incremental Construction Cost of Efficiency Measures $6,256 $7,970 $7,113
Estimated Labor Costs (40%) $2,502 $3,188 $2,845
Estimated Incremental Cost of Energy Efficient Measures (total) $8,758| $11,158 $9,958
Incremental Cost of Efficiency Measures (per SF) $2.19 $2.79 $2.49
Annual Energy Cost $ 6,856 $ 6,259
Energy Savings (annual) $ 597
Simple Packback (years) 16.7
Net Savings (15 year) -$1,003
Return on Investment -10%
Annual ROI -1%
Percent of Estimated Construction Cost 0.89%
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Measure Baseline Proposed (10%) [Notes Incremental Cost Est.

min max avg
Roof Insulation R-24 R-24 $0 $0 $0
Cool Roof (prescriptive std.) yes yes $0 $0 $0
Wall Insulation (metal frame) R-19 plus R-5 R-19 plus R-5 $0 $0 $0
Fixed Storefront: Solarban 60/Clear Low-E dual-pane, SHGC 0.38 |yes yes $0 $0 $0
Storefront Area: 40% of south wall area yes yes $0 $0 $0
Skylights: Tint dual-pane, standard metal frame no no $0 $0 $0
Fenestration Shading no yes projection, s&w facades: $100-106 /sf [13] $5,826 $6,175 $6,001
Package AC units (EER/AFUE) 11.2/80% 13.0/80% $.64-$1.06 /sf increase [5] $12,800 $21,200 $17,000
Lighting Power: prescriptive allowance 1.5 watts/SF 1.10 W/SF 1.025 W/SF $0.05-$0.1/sf savings [5] -$1,000 -$2,000 -$1,500
Automatic Daylighting Controls [14] yes yes $0 $0 $0
Incremental Construction Cost of Efficiency Measures $17,626 $25,375 $21,501
Estimated Labor Costs (40%) $7,050 $10,150 $8,600
Estimated Incremental Cost of Energy Efficient Measures (total) $24,676 $35,526| $30,101
Incremental Cost of Efficiency Measures (per SF) $1.23 $1.78 $1.51
Annual Energy Cost $ 27,858 $ 25,385
Energy Savings (annual) $ 2,473
Simple Packback (years) 12.2
Net Savings (15 year) $6,994
Return on Investment 23%
Annual ROI 2%
Percent of Estimated Construction Cost 0.75%
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Measure Baseline Proposed (10%) [Notes Incremental Cost Est.

min max avg
Roof Insulation R-30 R-30 $0 $0 $0
Cool Roof (prescriptive std.) yes yes $0 $0 $0
CMU Walls No furring No furring $0 $0 $0
Fixed Storefront: Solarban 60/Clear Low-E dual-pane, SHGC 0.38 |yes yes $0 $0 $0
Storefront Area: 40% of south wall area yes yes $0 $0 $0
Skylights: Tint dual-pane, standard metal frame 1.11/0.57 .82/.49 $2.50-$3.75/sf of skylight area (3,500 sf.) [16] $8,750 $13,125 $10,938
Fenestration Shading no yes projection, s&w facades: $100-106 /sf [13] $9,476 $10,045 $9,761
Package AC units (EER/AFUE) 11.2/80% 13.0/80% $.64-$1.06 /sf increase [5] $89,600| $148,400( $119,000
Lighting Power: prescriptive allowance 1.5 watts/SF .910 W/SF .763 W/SF $0.05-$0.1/sf savings [5] -$7,000| -$14,000( -$10,500
Automatic Daylighting Controls [14] yes yes $0 $0 $0
Incremental Construction Cost of Efficiency Measures $100,826| $157,570| $129,198
Estimated Labor Costs (40%) $40,331 $63,028 $51,679
Estimated Incremental Cost of Energy Efficient Measures (total) $141,157| $220,598|$180,877
Incremental Cost of Efficiency Measures (per SF) $1.01 $1.58 $1.29
Annual Energy Cost $ 179,306 $ 160,675
Energy Savings (annual) $ 18,631

Simple Packback (years) 9.7

Net Savings (15 year) $98,588
Return on Investment 55%
Annual ROI 4%
Percent of Estimated Construction Cost 0.65%
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Measure Baseline Proposed (15%) [Notes Incremental Cost Est.

min max avg
Fenestration Area (% of CFA) [1] 20% 20% $0 $0 $0
Fenestration (U/SHGC) [2] .42/.42 .41/.41 insignificant savings $0 $0 $0
Roof Insulation R-30 R-30 $0 $0 $0
Radiant Barrier [3] yes yes $0 $0 $0
Walls R-13 R-13 $0 $0 $0
Forced Air Unit (AFUE) [4] 80% 90% $0.10-0.15 /sf increase [5] $180 $270 $225
Duct Insulation 6 6 $0 $0 $0
HERS Duct Leakage Test [6] yes yes $0 $0 $0
Air Conditioner (SEER) [7] 13 13 $0 $0 $0
HERS AC Test no no $0 $0 $0
Domestic Hot Water Heater standard tankless 1 unit: ($1000 or $1100)-(500) [8,16] $500 $600 $550
Quality Insulation Installation no no $0 $0 $0
Incremental Construction Cost of Efficiency Measures $680 $870 $775
Estimated Labor Costs (40%) $272 $348 $310
Estimated Incremental Cost of Energy Efficient Measures (total) $952 $1,218 $1,085
Incremental Cost of Efficiency Measures (per SF) $0.53 $0.48 $0.43
Annual Energy Cost $ 610 $ 509
Energy Savings (annual) $ 101
Simple Packback (years) 10.7
Net Savings/Cost (15 year) $430
Return on Investment 40%
Annual ROI 3%
Percent of Estimated Construction Cost 0.22%
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Measure Baseline Proposed (15%) [Notes Incremental Cost Est.

min max avg
Fenestration Area (% of CFA) 20% 20% $0 $0 $0
Fenestration (U/SHGC) 41/.42 .40/.40 insignificant savings $0 $0 $0
Roof Insulation R-30 R-30 $0 $0 $0
Radiant Barrier yes yes $0 $0 $0
Walls R-13 R-13 $0 $0 $0
Forced Air Unit (AFUE) 80% 90% $0.10-0.15 /sf cost [5] $360 $540 $450
Duct Insulation 6 6 $0 $0 $0
HERS Duct Leakage Test yes yes $0 $0 $0
Air Conditioner (SEER) 13 14 $0.10-0.12 /sf cost [5] $360 $432 $396
HERS AC Test no no $0 $0 $0
Domestic Hot Water Heater standard tankless 1 unit: ($1000 or $1100)-(500) [8,16] $500 $600 $550
Quality Insulation Installation no no $0 $0 $0
Incremental Construction Cost of Efficiency Measures $1,220 $1,572 $1,396
Estimated Labor Costs (40%) $488 $629 $558
Estimated Incremental Cost of Energy Efficient Measures (total) $1,708 $2,201 $1,954
Incremental Cost of Efficiency Measures (per SF) $0.47 $0.44 $0.39
Annual Energy Cost $ 804 $ 673
Energy Savings (annual) $ 131
Simple Packback (years) 14.9
Net Savings (15 year) $ 11
Return on Investment 1%
Annual ROI 0%
Percent of Estimated Construction Cost 0.27%

1010 o 0 0 < 0 0

Measure Baseline Proposed (15%) [Notes Incremental Cost Est.

min max avg
Fenestration Area (% of CFA) 20% 20% $0 $0 $0
Fenestration (U/SHGC) .40/.40 .39/.40 insignificant savings $0 $0 $0
Roof Insulation R-30 R-30 $0 $0 $0
Radiant Barrier yes yes $0 $0 $0
Walls R-13 R-13 $0 $0 $0
Forced Air Unit (AFUE) 95% 90% $0.05-0.075 /sf savings [5] -$600 -$900 -$750
Duct Insulation 6 6 $0 $0 $0
HERS Duct Leakage Test yes yes $0 $0 $0
Air Conditioner (SEER) 16 14 $0.20-0.24 /sf savings [5] -$2,400 -$2,880 -$2,640
HERS AC Test no no $0 $0 $0
Domestic Hot Water Heater standard tankless 8 units: ($1000 or $1100)-(600)[8,16] $3,200 $4,000 $3,600
Quality Insulation Installation no no $0 $0 $0
Incremental Construction Cost of Efficiency Measures $200 $220 $210
Estimated Labor Costs (40%) $80 $88 $84
Estimated Incremental Cost of Energy Efficient Measures (total) $280 $308 $294
Incremental Cost of Efficiency Measures (per SF) $0.02 $0.02 $0.02
Annual Energy Cost $ 3,227 $ 2,693
Energy Savings (annual) $ 534
Simple Packback (years) 0.6
Net Savings (15 year) $7,716
Return on Investment 2624%
Annual ROI 175%
Percent of Estimated Construction Cost 0.01%
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Measure Baseline Proposed (15%) [Notes Incremental Cost Est.
Fenestration Area (% of CFA) 40% 40% $0 $0 $0
Roof Insulation R-35 R-35 $0 $0 $0
Cool Roof yes yes $0 $0 $0
Frame Walls R-13 batt+R-5 R-13 batt+R-5 $0 $0 $0
Exposed Floor R-8 R-8 $0 $0 $0
Fenestration (U/SHGC) .79/.38 47/.37 $1.30-$1.95/sf of window area [15] $5,200 $7,800 $6,500
Skylights no no $0 $0 $0
Fenestration Shading no no $0 $0 $0
Space Heat Boiler 80% 90% $0.03-0.05 /sf increase - [5] $3,000 $5,000 $4,000
Duct Insulation 4.2 no (not exposed) [$0.10-0.15/sf savings [7] -$10,000| -%$15,000| -$12,500
DHW Water Boiler 80% 90% $0.03-0.05 /sf increase - [5] $3,000 $5,000 $4,000
Solar Thermal (25% offset) no yes $25,000 $50,000 $37,500
Air Conditioner (SEER) 13 16 $0 $0 $0
Lighting Power default default $0 $0 $0
Incremental Construction Cost of Efficiency Measures $26,200 $52,800 $39,500
Estimated Labor Costs (40%) $10,480 $21,120 $15,800
Estimated Incremental Cost of Energy Efficient Measures (total) $36,680 $73,920| $55,300
Incremental Cost of Efficiency Measures (per SF) $0.37 $0.53 $0.40
Annual Energy Cost $ 77,367 $ 67,795
Energy Savings (annual) $ 9,572
Simple Packback (years) 5.8
Net Savings (15 year) $88,280
Return on Investment 160%
Annual ROI 11%
Percent of Estimated Construction Cost 0.28%





Notes:

1. CFA = conditioned floor area
2. Notes on Fenestration:
 U-Value = The capacity of an insulating material to prevent heat from escaping.
 SHGC = Solar Heat Gain Coefficient; how well a material blocks heat caused by sunlight.
 Single-family residence fenestration distribution: 50% on South; remaining area equally distributed on N, E and W. Small variances in fenestration U-factor were used to fine-tune energy budget to goal.
3. Radiant Barrier: This is a residential prescriptive requirement in warm climate zones. RB is not a nonresidential building efficiency credit.
4. FAU = Forced Air Unit, a typical central gas furnace. Efficiency is measured in AFUE.
5. Per quote from general contractor
6. Residential duct insulation: R-4.2 is the prescriptive requirement in Climate Zone 
7. AC = Air Conditioner. For most homes, this is the outdoor condenser which generates chilled fluid that circulates to the FAU, using the FAU’s fan and ducts to transmit cool air. Efficiency is measured in SEER.  Duct insulation is approximately $.015/sq.ft. http://www.google.com/products/catalog?q=cost+of+duct+insulation&oe=utf-8&rls=org.mozilla:en-US:official&client=firefox-a&um=1&ie=UTF-8&cid=151677402279036440&ei=5GorTeaXA5SosAPVmJWSBg&sa=X&oi=product_catalog_result&ct=result&resnum=4&ved=0CDUQ8wIwAw#
8. Domestic water heater notes: “Standard” water heating system is one natural gas storage type (per dwelling unit), 50 gallons maximum, no recirculation.  The modeled Noritz tankless water heater is model NR71. This gas-fired model was selected because it is of moderate capacity, efficiency, and price, among tankless makes and models. This model has an EF of .82. New condensing tankless water heaters have EF’s in the 90% range. Quantity of tankless water heaters has no affect on the energy budget. The quantity listed is simply an estimate based on house size. Kitchen hot water pipe insulation: this is a residential prescriptive standard, modeled on all prototype buildings. Quotes for costs differences between “baseline” and “proposed” cases from a number of sources.
9. Airflow/Fan Power: These are two separate efficiency measures for which credit may be taken. The Fan Power credit is only available when the Airflow credit is also exercised. Because these individual credits are relatively small, for simplicity these
two credits were always modeled as a pair. Compliance information about these, and other efficiency credits, may be found in the ’08 Residential Compliance Manual.
10. Per quote from HERS rater
11. Per quote from window installer
12. Per quote from HVAC distributor
13. Per quote from awning manufacturer and Lowe's web site
14. Automatic Daylighting Controls: prescriptive requirement at skylit daylit area (assumes 15’ ceiling height minimum). Model interior AC zone lighting power at 1.357 watts/SF to simulate control credit. 
15. Windows are roughly 10% of construction costs. On average, windows with low-E coatings will be about 10-15% more expensive than a comparable window. http://hubpages.com/hub/low_solar_gain_windows. Window cost assume $13/sq.ft. of window. 
16. Costs per Home Depot web site. 
17. From Home Depot web site, assume 2x4 framing/furring and R-12 fiberglass batt
3.0 Cost-Effectiveness Study Results
Table 4 below summarizes the payback period in years and 15-year return on investment for the energy efficiency strategies required for the prototype buildings.  Payback is a calculation of time, in years, that is required for an investment to “pay for itself” or be returned to the investor. Shorter payback periods are preferable to longer payback periods. Return on investment is a performance measure used to evaluate the efficiency of an investment or to compare the efficiency of a number of different investments.  A positive return on investment generally connotes that the investment will return more than the value of the initial investment, while a negative ROI indicates that the value of the initial investment will not returned within the investment period.

	Table 4: Cost-Benefit Analysis Results

	Building Type
	Annual Savings


	Upgrade Incremental Cost
	Simple Payback (years)
	15-Year ROI

	Single-Family Residential (1,800 sf)
	$101
	$1,085
	10.7
	40%

	Single-Family Residential (3,600 sf)
	$131
	$1,954
	14.9
	1%

	Multi-Family Townhouse (8-unit)
	$534
	$294
	.6
	2624%

	Multi-Family Apartment (80-unit)
	$9,572
	$55,300
	5.8
	160%

	Hotel (80-unit)
	$4,529
	$34,787
	7.7
	95%

	Retail (4,000 sf)
	$597
	$9,958
	16.7
	-10%

	Retail (20,000 sf)
	$2,473
	$30,101
	12.2
	23%

	Retail (140,000 sf)
	$18,631
	$180,877
	9.7
	98%

	Office (60,000 sf)
	$8,691
	$107,856
	17.7
	-15%

	Office (160,000 sf)
	$31,345
	$212,240
	6.8
	122%

	Tenant Improvement Non-residential lighting only
	$1,705
	$1,922
	1.1
	1231%


The proposed Mountain View reach code cost-benefit analysis shows that all of the prototype buildings except the small retail and the medium size office have a payback of less than 15 years and a positive return on investment over a 15-year period.  For these two projects, with 16.7 and 17.7-year simple paybacks the return on investment is negative when using a 15-year analysis period.  These results are well within the 30-year range recommended by the California Energy Commission and are consistent with the general objective of the energy investment being returned with the average life of the materials, systems, and equipment.

4.0 Implementation Plan

The implementation of the City of Mountain View Energy Ordinance for low-rise residential buildings is a simple verification that the performance CF-1R form demonstrates that the proposed building exceeds 2008 Standards by at least 15% or the applicable percentage specified based on the dwelling square footage. 
For high-rise residential buildings, the ordinance allows the deduction of the “static loads” for lighting and plug load, prior to conducting the percentage savings calculation. For nonresidential buildings, the PERF-1 is checked to verify that the TDV energy of the proposed building is at least at the required percentage reduction from the standard design TDV energy shown in Table 2.

The City of Mountain plan review will involve:

(a) Verifying the occupancy type(s) and scope of work to determine whether and how the ordinance applies;

(b) Checking the drawings, specifications, and Title 24 documentation to ensure compliance under the 2008 Building Energy Efficiency Standards; and,

(c) Checking any additional drawings or specifications or compliance forms needed to demonstrate compliance with the Ordinance.
Field inspection will be identical to working with the 2008 Standards or subsequently adopted state energy standards; whichever is applicable at the time of the building permit application.
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