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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 

Savings 
as 
Percent 
of End 
Use 

Measure 
Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Large Office Cooling 
Chillers 

Chilled Water Piping Loop w/ VSD 
Control 

VSD for Secondary Chilled Water Loop Primary Loop Only w/ Constant 
Speed Pump  

New 106,366 7.6% 10 $78,640 70% 25% 0.09 4 

Large Office Cooling 
Chillers 

Chilled Water Reset Install Chilled Water Reset No Chilled Water Reset Existing 196,374 5.0% 10 $68,080 95% 95% 0.12 830 

Large Office Cooling 
Chillers 

Chilled Water Reset Install Chilled Water Reset No Chilled Water Reset New 106,366 5.0% 10 $68,080 95% 95% 0.07 13 

Large Office Cooling 
Chillers 

Chiller-Water Side Economizer Install Economizer No Economizer Existing 196,374 5.0% 10 $182,590 45% 45% 0.05 176 

Large Office Cooling 
Chillers 

Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 106,366 12.5% 3 $73,000 80% 90% 0.04 24 

Large Office Cooling 
Chillers 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 196,374 12.5% 3 $19,710 40% 90% 0.29 995 

Large Office Cooling 
Chillers 

Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 196,374 2.5% 20 $17,000 98% 95% 0.46 492 

Large Office Cooling 
Chillers 

Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 106,366 2.5% 20 $17,000 98% 95% 0.25 7 

Large Office Cooling 
Chillers 

Cooling Tower-Decrease Approach 
Temperature 

6 Deg F 10 Deg F Existing 196,374 8.0% 15 $7,780 94% 50% 2.51 1,059 

Large Office Cooling 
Chillers 

Cooling Tower-Decrease Approach 
Temperature 

6 Deg F 10 Deg F New 106,366 8.0% 15 $7,000 94% 50% 1.51 17 

Large Office Cooling 
Chillers 

Cooling Tower-Two-Speed Fan Motor Two-Speed Tower Fans replace Single-
Speed 

Cooling Tower-One-Speed Fan 
Motor 

Existing 196,374 14.0% 10 $870 35% 95% 26.83 949 

Large Office Cooling 
Chillers 

Cooling Tower-Two-Speed Fan Motor Two-Speed Tower Fans replace Single-
Speed 

Cooling Tower-One-Speed Fan 
Motor 

New 106,366 14.0% 10 $780 35% 95% 16.21 15 

Large Office Cooling 
Chillers 

Cooling Tower-VSD Fan Control Variable-Speed Tower Fans replace Two-
Speed 

Cooling Tower-Two-Speed Fan 
Motor 

Existing 196,374 4.0% 10 $7,040 75% 95% 0.95 220 

Large Office Cooling 
Chillers 

Cooling Tower-VSD Fan Control Variable-Speed Tower Fans replace Two-
Speed 

Cooling Tower-Two-Speed Fan 
Motor 

New 106,366 4.0% 10 $6,330 75% 95% 0.57 3 

Large Office Cooling 
Chillers 

Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 196,374 15.0% 5 $31,260 28% 45% 0.38 210 

Large Office Cooling 
Chillers 

Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 196,374 10.0% 5 $17,500 80% 75% 0.46 1,425 

Large Office Cooling 
Chillers 

Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 106,366 10.0% 5 $17,500 80% 75% 0.25 21 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 
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of End 
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Measure 
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Measure 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
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TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Large Office Cooling 
Chillers 

Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 196,374 15.0% 5 $12,630 80% 75% 0.95 1,218 

Large Office Cooling 
Chillers 

Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 106,366 15.0% 5 $12,630 80% 75% 0.51 18 

Large Office Cooling 
Chillers 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 196,374 2.5% 18 $24,000 45% 45% 0.30 104 

Large Office Cooling 
Chillers 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 106,366 2.5% 18 $24,000 45% 45% 0.16 2 

Large Office Cooling 
Chillers 

Green Roof Vegetation on Roof Standard roofing techniques Existing 196,374 2.5% 30 $253,250 98% 4% 0.04 15 

Large Office Cooling 
Chillers 

Green Roof Vegetation on Roof Standard roofing techniques New 106,366 2.5% 30 $253,250 98% 4% 0.02 0 

Large Office Cooling 
Chillers 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 196,374 5.0% 10 $2,230 10% 10% 3.74 14 

Large Office Cooling 
Chillers 

Insulation (Ceiling) R-38 R-20 (Code) Existing 196,374 0.5% 25 $16,250 25% 75% 0.11 8 

Large Office Cooling 
Chillers 

Insulation (Ceiling) R-38 R-20 (Code) New 106,366 0.5% 25 $16,250 25% 75% 0.06 0 

Large Office Cooling 
Chillers 

Insulation (Ceiling) R-49 R-20 (Code) Existing 196,374 0.5% 25 $20,500 65% 75% 0.09 21 

Large Office Cooling 
Chillers 

Insulation (Ceiling) R-49 R-20 (Code) New 106,366 0.5% 25 $20,500 65% 75% 0.05 0 

Large Office Cooling 
Chillers 

Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 196,374 0.6% 25 $15,250 4% 75% 0.14 3 

Large Office Cooling 
Chillers 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 196,374 5.0% 25 $8,350 35% 10% 2.20 47 

Large Office Cooling 
Chillers 

Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 106,366 3.0% 25 $13,410 95% 95% 0.45 10 

Large Office Cooling 
Chillers 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 196,374 0.3% 25 $6,750 15% 35% 0.14 2 

Large Office Cooling 
Chillers 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 106,366 0.3% 25 $6,750 15% 35% 0.07 0 

Large Office Cooling 
Chillers 

Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 196,374 0.8% 25 $13,000 15% 35% 0.21 7 
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Type End Use Measure Name Measure Description Baseline 
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Cost Ratio 

2016 
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(MWh) 

Large Office Cooling 
Chillers 

Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 106,366 10.0% 40 $100,000 61% 95% 0.27 19 

Large Office Cooling 
Chillers 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 106,366 0.4% 30 $35,450 90% 75% 0.03 1 

Large Office Cooling 
Chillers 

Pipe Insulation R-4 R-0 Existing 196,374 1.0% 15 $2,050 45% 65% 1.19 76 

Large Office Cooling 
Chillers 

Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 106,366 3.8% 20 $10,470 80% 90% 0.60 10 

Large Office Cooling 
Chillers 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 196,374 25.0% 10 $211,000 98% 25% 0.20 1,257 

Large Office Cooling 
Chillers 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery New 106,366 25.0% 10 $211,000 98% 25% 0.11 19 

Large Office Cooling 
Chillers 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 196,374 3.0% 15 $140 1% 1% 52.25 0 

Large Office Cooling 
Chillers 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 106,366 3.0% 15 $140 1% 1% 28.30 0 

Large Office Cooling 
Chillers 

Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 196,374 30.0% 10 $304,000 70% 15% 0.16 607 

Large Office Cooling 
Chillers 

Window RE - Window Overhangs Overhangs over windows for shading No window overhangs New 106,366 3.1% 30 $2,290 75% 75% 3.10 8 

Large Office Cooling 
Chillers 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 196,374 5.7% 25 $594,390 98% 15% 0.04 72 

Large Office Cooling 
Chillers 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 106,366 5.7% 25 $594,390 98% 80% 0.02 5 

Large Office Cooling 
Chillers 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 196,374 0.5% 40 $178,130 95% 80% 0.01 31 

Large Office Cooling 
Chillers 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 106,366 3.6% 40 $178,130 95% 80% 0.05 3 

Large Office Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

Existing 217,122 10.4% 15 $56,000 NA NA 0.50 831 

Large Office Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

New 157,450 10.4% 15 $44,800 NA NA 0.45 73 

Large Office Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 217,122 2.6% 15 $15,670 NA NA 0.45 0 
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2016 
Technical 
Potential 

(MWh) 

Large Office Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

New 157,450 2.6% 15 $12,530 NA NA 0.41 0 

Large Office Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 217,122 6.7% 15 $31,000 NA NA 0.58 0 

Large Office Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

New 157,450 6.7% 15 $24,800 NA NA 0.53 0 

Large Office Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

Existing 232,753 15.0% 15 $60,800 99% 2% 0.71 2 

Large Office Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

New 146,139 15.0% 15 $48,640 99% 70% 0.56 2 

Large Office Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit Existing 232,753 3.0% 15 $330 3% 44% 26.27 7 

Large Office Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit New 146,139 3.0% 15 $270 50% 44% 20.16 2 

Large Office Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 232,753 0.3% 10 $16,630 75% 1% 0.03 0 

Large Office Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 146,139 0.3% 10 $16,630 75% 1% 0.02 0 

Large Office Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 232,753 10.0% 15 $25,000 94% 75% 1.16 1,132 

Large Office Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation New 146,139 10.0% 15 $13,330 94% 75% 1.36 20 

Large Office Cooling DX Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 146,139 12.5% 3 $73,000 80% 90% 0.06 18 

Large Office Cooling DX Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 232,753 12.5% 3 $19,710 40% 90% 0.34 649 

Large Office Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 232,753 2.5% 20 $17,000 98% 95% 0.54 292 

Large Office Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 146,139 2.5% 20 $17,000 98% 95% 0.34 5 

Large Office Cooling DX Cooling DX Package-Air Side 
Economizer 

Air-Side Economizer No Economizer Existing 232,753 15.0% 15 $56,700 20% 10% 0.76 45 

Large Office Cooling DX DX Tune-Up / Diagnostics DX Tune-Up / Diagnostics No DX Tune-Up / Diagnostics Existing 232,753 10.0% 3 $16,000 95% 95% 0.34 1,243 

Large Office Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system Existing 232,753 25.0% 15 $208,380 85% 50% 0.35 1,300 

Large Office Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system New 146,139 25.0% 15 $208,380 85% 50% 0.22 23 
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(MWh) 

Large Office Cooling DX Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 232,753 15.0% 5 $31,260 28% 5% 0.46 8 

Large Office Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 232,753 10.0% 5 $17,500 80% 75% 0.54 446 

Large Office Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 146,139 10.0% 5 $17,500 80% 75% 0.34 7 

Large Office Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 232,753 15.0% 5 $12,630 80% 75% 1.13 370 

Large Office Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 146,139 15.0% 5 $12,630 80% 75% 0.71 6 

Large Office Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 232,753 2.5% 18 $24,000 45% 45% 0.35 55 

Large Office Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 146,139 2.5% 18 $24,000 45% 45% 0.22 1 

Large Office Cooling DX Green Roof Vegetation on Roof Standard roofing techniques Existing 232,753 2.5% 30 $253,250 98% 4% 0.05 9 

Large Office Cooling DX Green Roof Vegetation on Roof Standard roofing techniques New 146,139 2.5% 30 $253,250 98% 4% 0.03 0 

Large Office Cooling DX Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 232,753 5.0% 10 $2,230 10% 10% 4.43 8 

Large Office Cooling DX Insulation (Ceiling) R-38 R-20 (Code) Existing 232,753 0.5% 25 $16,250 25% 75% 0.13 5 

Large Office Cooling DX Insulation (Ceiling) R-38 R-20 (Code) New 146,139 0.5% 25 $16,250 25% 75% 0.08 0 

Large Office Cooling DX Insulation (Ceiling) R-49 R-20 (Code) Existing 232,753 0.8% 25 $20,500 65% 75% 0.16 19 

Large Office Cooling DX Insulation (Ceiling) R-49 R-20 (Code) New 146,139 0.8% 25 $20,500 65% 75% 0.10 0 

Large Office Cooling DX Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 232,753 0.6% 25 $15,250 4% 75% 0.17 2 

Large Office Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 232,753 3.0% 25 $10,090 15% 10% 1.30 3 

Large Office Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 232,753 4.4% 25 $16,150 15% 10% 1.19 5 

Large Office Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 146,139 3.3% 25 $4,510 15% 10% 2.00 0 

Large Office Cooling DX Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 232,753 5.0% 25 $8,350 35% 10% 2.61 29 

Large Office Cooling DX Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 146,139 3.0% 25 $13,410 95% 95% 0.61 7 

Large Office Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 232,753 0.3% 25 $6,750 15% 35% 0.16 1 
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Large Office Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 146,139 0.3% 25 $6,750 15% 35% 0.10 0 

Large Office Cooling DX Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 232,753 0.8% 25 $13,000 15% 35% 0.25 4 

Large Office Cooling DX Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 146,139 10.0% 40 $100,000 61% 95% 0.37 14 

Large Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=10.37 EER=8.77 (IECC Code 
Replacement) 

Existing 232,753 15.4% 15 $10,800 50% 0% 4.13 1 

Large Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=10.37 (IECC Code New 
Construction) 

New 146,139 5.7% 15 $24,320 85% 0% 0.43 0 

Large Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=8.77 (IECC Code 
Replacement) 

Existing 232,753 20.3% 15 $41,200 85% 0% 1.42 3 

Large Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=8.77 (IECC Code Replacement) Existing Packaged Terminal Air 
Conditioner 

Existing 232,753 15.1% 15 $369,200 25% 0% 0.12 1 

Large Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=9.8 EER=8.77 (IECC Code 
Replacement) 

Existing 232,753 10.5% 15 $6,800 50% 0% 4.47 1 

Large Office Cooling DX Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 146,139 0.4% 30 $35,450 90% 75% 0.04 1 

Large Office Cooling DX Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 146,139 3.8% 20 $10,470 80% 90% 0.83 7 

Large Office Cooling DX Room Air Conditioner (10,000 Btu/h) EER=11.0 (Federal Code) Existing Room Air Conditioner Existing 232,753 16.4% 10 $151,600 5% 2% 0.21 1 

Large Office Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) Existing 232,753 1.8% 10 $31,600 25% 2% 0.11 0 

Large Office Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) New 146,139 1.8% 10 $25,280 25% 2% 0.09 0 

Large Office Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) Existing 232,753 7.6% 10 $72,000 50% 2% 0.21 4 

Large Office Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) New 146,139 7.6% 10 $57,600 50% 2% 0.16 0 

Large Office Cooling DX Scheduled AHU Reduce AHU runtime No schedule Existing 232,753 3.0% 5 $10,560 20% 20% 0.27 1 

Large Office Cooling DX Scheduled AHU Reduce AHU runtime No schedule New 146,139 3.0% 5 $8,440 20% 20% 0.21 0 

Large Office Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 232,753 3.0% 15 $140 67% 95% 61.93 159 

Large Office Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 146,139 3.0% 15 $140 67% 95% 38.89 3 

Large Office Cooling DX Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 232,753 30.0% 10 $304,000 70% 15% 0.20 343 

Large Office Cooling DX Window RE - Window Overhangs Overhangs over windows for shading No window overhangs New 146,139 3.1% 30 $2,290 75% 75% 4.26 5 

Large Office Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 232,753 5.7% 25 $594,390 98% 15% 0.04 44 
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Large Office Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 146,139 5.7% 25 $594,390 98% 80% 0.03 4 

Large Office Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 232,753 3.6% 40 $178,130 95% 15% 0.12 27 

Large Office Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 146,139 3.6% 40 $178,130 95% 80% 0.07 2 

Large Office HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors Existing 122,265 20.0% 10 $20,430 85% 20% 0.83 243 

Large Office HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors New 17,486 20.0% 10 $20,430 85% 20% 0.12 1 

Large Office HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

Existing 122,265 7.0% 20 $20,290 75% 85% 0.55 1,900 

Large Office HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

New 17,486 7.0% 20 $20,290 75% 85% 0.08 9 

Large Office HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors Existing 122,265 0.9% 10 $740 81% 85% 1.03 355 

Large Office HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors New 17,486 0.9% 10 $740 81% 85% 0.15 2 

Large Office HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

Existing 122,265 5.3% 20 $13,510 75% 85% 0.62 482 

Large Office HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

New 17,486 5.3% 20 $13,510 75% 85% 0.09 2 

Large Office HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

Existing 122,265 8.8% 10 $36,520 77% 50% 0.20 228 

Large Office HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

New 17,486 8.8% 10 $36,520 77% 65% 0.03 1 

Large Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan Existing 122,265 7.0% 5 $20,000 65% 4% 0.14 53 

Large Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan New 17,486 7.0% 5 $20,000 65% 4% 0.02 0 

Large Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan Existing 122,265 7.0% 5 $20,000 65% 90% 0.14 1,203 

Large Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan New 17,486 7.0% 5 $20,000 65% 90% 0.02 6 

Large Office HVAC Aux Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 122,265 12.0% 10 $304,000 70% 15% 0.03 684 

Large Office Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

Existing 581,995 2.7% 9 $33,860 75% 85% 0.27 4,826 
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Large Office Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

New 364,077 2.7% 9 $33,860 75% 85% 0.17 99 

Large Office Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 581,995 15.0% 9 $12,650 78% 30% 4.02 1,667 

Large Office Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 364,077 15.0% 9 $12,650 78% 30% 2.51 41 

Large Office Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 581,995 11.3% 9 $9,490 100% 75% 4.01 3,974 

Large Office Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 364,077 11.3% 13 $9,490 99% 75% 3.58 101 

Large Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 581,995 15.0% 14 $12,960 70% 90% 5.34 7,864 

Large Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 364,077 15.0% 14 $7,800 70% 90% 5.55 161 

Large Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 581,995 20.0% 14 $32,100 85% 75% 2.76 10,185 

Large Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 364,077 20.0% 14 $25,200 85% 75% 2.20 209 

Large Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 581,995 25.0% 14 $51,240 90% 70% 2.07 12,058 

Large Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 364,077 25.0% 14 $42,600 90% 70% 1.56 247 

Large Office Lighting HE Fixtures/Design - Existing to Code Code Required LPD And Control 
Strategies: LPD = 1.0 

Existing Lighting Design Existing 581,995 39.5% 14 $77,380 40% 95% 2.51 39,871 

Large Office Lighting Integrated Lighting, Classrooms And 
other buildings 

Daylighting Controls, Super T8's, 
Dimming Controls, ~ 0.5 W/sqft 

1.2 W/sqft Existing 581,995 12.5% 20 $18,750 90% 15% 4.49 4,530 

Large Office Lighting Integrated Lighting, Classrooms And 
other buildings 

Daylighting Controls, Super T8's, 
Dimming Controls, ~ 0.5 W/sqft 

1.2 W/sqft New 364,077 12.5% 20 $14,580 90% 15% 3.61 93 

Large Office Lighting LED Exit Lighting 5W LED Upgrade from 16W CFL CFL Exit Sign (16 Watts) Existing 581,995 1.4% 11 $1,600 65% 95% 3.85 1,187 

Large Office Lighting LED Exit Lighting 5W LED Upgrade from 40W incan Incandescent Exit Sign (40 
Watts) 

Existing 581,995 1.8% 11 $1,600 65% 95% 4.91 1,511 

Large Office Lighting Lighting Retrocommissioning Lighting Retrocommissioning No Commissioning Existing 581,995 7.0% 5 $27,000 85% 90% 0.45 9,480 

Large Office Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor Existing 581,995 4.0% 9 $1,870 87% 90% 6.95 2,894 
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Large Office Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor New 364,077 4.0% 10 $1,870 87% 90% 4.83 98 

Large Office Lighting Task Lighting Delamp And Install Task Lighting No Task Lighting Existing 581,995 1.5% 13 $28,080 75% 65% 0.26 2,072 

Large Office Lighting Time Clocks And Timers Install Time Clock Lighting No Time Clock Existing 581,995 4.9% 9 $2,620 88% 85% 6.30 2,559 

Large Office Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

Existing 310,959 0.1% 7 $80 90% 20% 1.51 24 

Large Office Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

New 310,959 0.1% 7 $80 90% 20% 1.51 1 

Large Office Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features Existing 310,959 14.8% 4 $100 25% 64% 111.71 2,834 

Large Office Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features New 310,959 14.4% 4 $100 25% 64% 108.44 90 

Large Office Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

Existing 310,959 1.4% 6 $630 45% 90% 2.61 849 

Large Office Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

New 310,959 1.4% 6 $630 45% 90% 2.61 28 

Large Office Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features Existing 310,959 0.2% 4 $4 45% 90% 39.58 127 

Large Office Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features New 310,959 0.2% 4 $4 45% 90% 39.58 4 

Large Office Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features Existing 310,959 6.1% 4 $15,000 15% 64% 0.30 694 

Large Office Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features New 310,959 6.1% 4 $15,000 15% 64% 0.30 23 

Large Office Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features Existing 310,959 0.1% 5 $60 40% 75% 2.00 56 

Large Office Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features New 310,959 0.1% 5 $60 40% 75% 2.00 2 

Large Office Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features Existing 310,959 0.1% 4 $4 45% 90% 16.70 54 

Large Office Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features New 310,959 0.1% 4 $4 45% 90% 16.70 2 

Large Office Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler Existing 310,959 0.5% 10 $4 75% 65% 224.10 328 

Large Office Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler New 310,959 0.5% 10 $4 75% 65% 224.10 11 

Large Office Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management Existing 310,959 1.8% 5 $5,040 30% 95% 0.01 149 

Large Office Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management New 310,959 1.8% 5 $5,040 30% 95% 0.01 5 

Large Office Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

Existing 310,959 0.0% 13 $120 65% 19% 0.55 5 
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Large Office Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

New 310,959 0.0% 13 $120 65% 19% 0.55 0 

Large Office Plug Load Residential-Size Refrigerator/Freezer 
- Early Replacement 

Energy Star Refrigerator/Freezer Baseline Refrigerator/Freezer Existing 310,959 0.3% 7 $550 35% 25% 0.77 39 

Large Office Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard Existing 310,959 0.5% 14 $160 80% 10% 9.31 65 

Large Office Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard New 310,959 0.5% 14 $160 80% 10% 9.31 2 

Large Office Plug Load Vending Miser Passive Infrared Sensor on Vending 
Machine Monitoring Vacancy of Area And 
Cycles Cooling - Controls 

No Vending Miser - No controls Existing 310,959 0.4% 3 $280 25% 10% 0.72 14 

Large Office Space Heat Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 266,962 10.0% 15 $25,000 94% 75% 0.89 2,871 

Large Office Space Heat Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 266,962 12.5% 3 $19,710 40% 90% 0.27 1,609 

Large Office Space Heat Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 266,962 15.0% 5 $31,260 28% 5% 0.35 34 

Large Office Space Heat Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 266,962 10.0% 5 $17,500 80% 75% 0.42 2,043 

Large Office Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 266,962 15.0% 5 $12,630 80% 75% 0.86 1,719 

Large Office Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 739,293 15.0% 5 $12,630 80% 75% 2.39 143 

Large Office Space Heat Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 266,962 2.5% 18 $24,000 45% 45% 0.27 172 

Large Office Space Heat Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 266,962 15.0% 10 $90,700 94% 5% 0.25 241 

Large Office Space Heat Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 266,962 10.0% 10 $2,230 10% 10% 6.77 43 

Large Office Space Heat Insulation (Ceiling) R-38 R-20 (Code) Existing 266,962 0.5% 25 $16,250 25% 75% 0.10 15 

Large Office Space Heat Insulation (Ceiling) R-38 R-20 (Code) New 739,293 0.5% 25 $16,250 25% 75% 0.29 1 

Large Office Space Heat Insulation (Ceiling) R-49 R-20 (Code) Existing 266,962 0.8% 25 $20,500 65% 75% 0.12 58 

Large Office Space Heat Insulation (Ceiling) R-49 R-20 (Code) New 739,293 0.8% 25 $20,500 65% 75% 0.34 6 

Large Office Space Heat Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 266,962 0.6% 25 $15,250 4% 75% 0.13 6 
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Large Office Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 266,962 3.0% 25 $10,090 15% 10% 1.01 9 

Large Office Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 266,962 4.4% 25 $16,150 15% 10% 0.93 12 

Large Office Space Heat Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 266,962 12.5% 25 $8,350 35% 10% 5.09 186 

Large Office Space Heat Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 739,293 6.0% 25 $13,410 95% 95% 4.21 202 

Large Office Space Heat Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 266,962 0.3% 25 $6,750 15% 35% 0.13 4 

Large Office Space Heat Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 266,962 0.8% 25 $13,000 15% 35% 0.20 12 

Large Office Space Heat Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 739,293 10.0% 40 $100,000 61% 95% 1.29 196 

Large Office Space Heat Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 739,293 0.9% 30 $35,450 90% 75% 0.27 19 

Large Office Space Heat Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 739,293 1.3% 20 $10,470 80% 90% 0.94 29 

Large Office Space Heat Radiant Heating Install Electric Radiant Heating Baseline Electric Furnace 
System 

New 739,293 5.3% 10 $46,400 95% 75% 0.47 145 

Large Office Space Heat Scheduled AHU Reduce AHU runtime No schedule Existing 266,962 3.0% 5 $10,560 20% 20% 0.21 2 

Large Office Space Heat Scheduled AHU Reduce AHU runtime No schedule New 739,293 3.0% 5 $8,440 20% 20% 0.72 0 

Large Office Space Heat Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 266,962 25.0% 10 $211,000 98% 25% 0.18 2,066 

Large Office Space Heat Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 266,962 3.0% 15 $140 67% 95% 47.50 82 

Large Office Space Heat Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 266,962 13.0% 10 $304,000 70% 15% 0.06 431 

Large Office Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 266,962 5.7% 25 $594,390 98% 15% 0.03 130 

Large Office Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 739,293 5.7% 25 $594,390 98% 80% 0.09 140 

Large Office Space Heat Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 266,962 3.6% 40 $178,130 95% 15% 0.09 79 

Large Office Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 Existing 26,814 3.3% 20 $1,940 NA NA 0.54 435 

Large Office Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 New 26,891 3.3% 20 $1,940 NA NA 0.54 47 
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Large Office Water Heat Demand controlled Circulating 
Systems 

Install demand-based control system 
(VFD Control by Demand) 

No demand control systems in 
place 

Existing 28,062 5.0% 15 $27,780 80% 55% 0.05 200 

Large Office Water Heat Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 28,062 0.8% 10 $2,570 95% 7% 0.06 1 

Large Office Water Heat Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 28,062 0.9% 13 $2,400 25% 8% 0.09 1 

Large Office Water Heat Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & 
< 5.8 gal/cycle) 

Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 28,062 0.4% 13 $120 25% 8% 0.80 0 

Large Office Water Heat Drainwater Heat Recovery Water 
Heater 

Install (Power-Pipe or GFX) - Heat 
Recovery Water Heater 

No Heat Recovery System Existing 28,062 10.0% 25 $2,330 92% 5% 1.67 43 

Large Office Water Heat Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 28,062 3.2% 10 $20 25% 95% 27.77 77 

Large Office Water Heat Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 28,062 4.5% 10 $70 15% 95% 11.22 66 

Large Office Water Heat Heat Pump Water Heater EF = 2.5 EF=0.92 Baseline Electric 
Water Heater 

Existing 28,062 50.0% 15 $28,510 94% 19% 0.45 63 

Large Office Water Heat Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 28,062 1.0% 15 $160 30% 80% 1.59 23 

Large Office Water Heat Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead (Federal 
Code) 

Existing 28,062 1.1% 10 $10 75% 15% 19.64 13 

Large Office Water Heat Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 28,062 2.5% 10 $10 20% 15% 43.65 8 

Large Office Water Heat RE - Solar Water Heater Passive solar water heating Non-solar hot water heater Existing 28,062 27.9% 20 $53,550 95% 20% 0.17 54 

Large Office Water Heat Water Heater Tank Blanket/Insulation R-6.9 No tank Insulation Existing 28,062 4.0% 10 $1,040 35% 15% 0.67 19 

Large Office Water Heat Water Heater Thermostat Setback Thermostat Setback and Replecement 
(120 Degrees) 

No Thermostat Setback (130 
Degrees) 

Existing 28,062 7.7% 11 $1,640 40% 75% 0.90 215 

Large Office Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

Existing 28,062 61.7% 15 $12,270 94% 2% 1.28 4 

Large Office Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

New 26,881 61.7% 15 $12,270 94% 21% 1.23 1 

Large Office Water Heat Water Heater, Install Timer Water heater timer No timer Existing 28,062 8.5% 20 $2,080 75% 85% 1.33 554 

Large Office Water Heat Water Heater, Install Timer Water heater timer No timer New 26,881 8.5% 20 $2,080 45% 10% 1.28 1 

Lodging Cooking Convection Oven Convection Oven Standard Oven Existing 7,071 1.8% 15 $135 55% 19% 0.84 8 

Lodging Cooking Convection Oven Convection Oven Standard Oven New 7,071 1.8% 15 $137 55% 19% 0.84 0 

Lodging Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer Non-Energy Star Fryer Existing 7,071 1.0% 12 $87 70% 23% 0.58 7 
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Lodging Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer Non-Energy Star Fryer New 7,071 1.0% 12 $87 70% 23% 0.58 0 

Lodging Cooking Hot Food Holding Cabinets - 
Commercial 

Energy Star Commercial Hot Food 
Holding Cabinets 

Non-Energy Star Commercial 
Hot Food Holding Cabinets 

Existing 7,071 3.8% 12 $117 21% 55% 1.67 19 

Lodging Cooking Hot Food Holding Cabinets - 
Commercial 

Energy Star Commercial Hot Food 
Holding Cabinets 

Non-Energy Star Commercial 
Hot Food Holding Cabinets 

New 7,071 3.9% 12 $119 21% 55% 1.66 1 

Lodging Cooking Steam Cookers - Commercial Energy Star Commercial Steam Cookers 
(50% efficiency) 

Non-Energy Star Commercial 
Steam Cooker (35% efficiency) 

Existing 7,071 4.3% 10 $170 75% 11% 1.08 15 

Lodging Cooking Steam Cookers - Commercial Energy Star Commercial Steam Cookers 
(50% efficiency) 

Non-Energy Star Commercial 
Steam Cooker (35% efficiency) 

New 7,071 4.3% 10 $172 75% 11% 1.07 0 

Lodging Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

Existing 18,684 10.4% 15 $5,880 NA NA 0.43 1,544 

Lodging Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

New 11,634 10.4% 15 $4,704 NA NA 0.34 81 

Lodging Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 18,684 2.6% 15 $1,645 NA NA 0.39 0 

Lodging Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

New 11,634 2.6% 15 $1,316 NA NA 0.30 0 

Lodging Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 18,684 6.7% 15 $3,255 NA NA 0.50 0 

Lodging Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

New 11,634 6.7% 15 $2,604 NA NA 0.39 0 

Lodging Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

Existing 18,765 15.0% 15 $6,384 99% 2% 0.57 3 

Lodging Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

New 11,033 15.0% 15 $5,107 99% 70% 0.42 2 

Lodging Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit Existing 18,765 3.0% 15 $35 3% 44% 21.16 9 

Lodging Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit New 11,033 3.0% 15 $28 50% 44% 15.21 2 

Lodging Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 18,765 1.0% 10 $6,983 75% 1% 0.02 2 

Lodging Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 11,033 1.0% 10 $6,983 75% 1% 0.01 0 

Lodging Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 18,765 2.0% 15 $2,625 94% 50% 0.19 119 

Lodging Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation New 11,033 2.0% 15 $1,400 94% 50% 0.21 2 
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Lodging Cooling DX Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 11,033 12.5% 3 $7,665 80% 90% 0.04 17 

Lodging Cooling DX Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 18,765 12.5% 3 $2,070 40% 90% 0.27 774 

Lodging Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 18,765 10.0% 20 $7,140 98% 45% 0.44 659 

Lodging Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 11,033 10.0% 20 $7,140 98% 45% 0.26 10 

Lodging Cooling DX Cooling DX Package-Air Side 
Economizer 

Air-Side Economizer No Economizer Existing 18,765 15.0% 15 $5,954 30% 10% 0.62 80 

Lodging Cooling DX DX Tune-Up / Diagnostics DX Tune-Up / Diagnostics No DX Tune-Up / Diagnostics Existing 18,765 10.0% 3 $1,680 95% 95% 0.27 1,482 

Lodging Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system Existing 18,765 25.0% 15 $21,880 85% 50% 0.28 1,517 

Lodging Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system New 11,033 25.0% 15 $21,880 85% 50% 0.16 23 

Lodging Cooling DX Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 18,765 15.0% 5 $3,282 52% 5% 0.36 17 

Lodging Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 18,765 10.0% 5 $1,838 80% 75% 0.43 532 

Lodging Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 11,033 10.0% 5 $1,838 80% 75% 0.25 8 

Lodging Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 18,765 15.0% 5 $1,326 80% 50% 0.90 303 

Lodging Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 11,033 15.0% 5 $1,326 80% 50% 0.53 5 

Lodging Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 18,765 2.5% 18 $2,520 45% 45% 0.28 65 

Lodging Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 11,033 2.5% 18 $2,520 45% 45% 0.17 1 

Lodging Cooling DX Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

Existing 18,765 4.5% 10 $5,450 85% 58% 0.14 276 

Lodging Cooling DX Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

New 11,033 4.5% 10 $5,450 85% 58% 0.08 4 

Lodging Cooling DX Green Roof Vegetation on Roof Standard roofing techniques Existing 18,765 10.0% 30 $106,365 98% 4% 0.04 41 

Lodging Cooling DX Green Roof Vegetation on Roof Standard roofing techniques New 11,033 10.0% 30 $106,365 98% 4% 0.02 1 
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Lodging Cooling DX Hotel Key Card Room Energy Control 
System 

Key card system to control room HVAC 
and lighting during non-occupied periods 

325 sqft room, $100/room Existing 18,765 18.0% 15 $4,071 95% 60% 1.08 2,038 

Lodging Cooling DX Hotel Key Card Room Energy Control 
System 

Key card system to control room HVAC 
and lighting during non-occupied periods 

325 sqft room, $100/room New 11,033 18.0% 15 $4,071 95% 60% 0.64 35 

Lodging Cooling DX Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 18,765 5.0% 10 $385 10% 10% 2.16 10 

Lodging Cooling DX Insulation (Ceiling) R-38 R-20 (Code) Existing 18,765 2.0% 25 $6,825 45% 75% 0.11 41 

Lodging Cooling DX Insulation (Ceiling) R-38 R-20 (Code) New 11,033 2.0% 25 $6,825 45% 75% 0.06 1 

Lodging Cooling DX Insulation (Ceiling) R-49 R-20 (Code) Existing 18,765 3.0% 25 $8,610 85% 75% 0.13 116 

Lodging Cooling DX Insulation (Ceiling) R-49 R-20 (Code) New 11,033 3.0% 25 $8,610 85% 75% 0.08 2 

Lodging Cooling DX Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 18,765 2.4% 25 $6,405 25% 75% 0.14 55 

Lodging Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 18,765 3.0% 25 $1,059 15% 10% 1.04 4 

Lodging Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 18,765 4.4% 25 $1,696 15% 10% 0.95 6 

Lodging Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 11,033 3.3% 25 $474 15% 10% 1.51 0 

Lodging Cooling DX Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 18,765 5.0% 25 $1,352 35% 10% 1.36 35 

Lodging Cooling DX Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 11,033 3.0% 25 $2,172 95% 95% 0.30 7 

Lodging Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 18,765 1.0% 25 $2,835 35% 35% 0.13 15 

Lodging Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 11,033 1.0% 25 $2,835 35% 35% 0.08 0 

Lodging Cooling DX Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 18,765 3.0% 25 $5,460 35% 35% 0.20 46 

Lodging Cooling DX Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 11,033 10.0% 40 $10,500 61% 95% 0.28 14 

Lodging Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=10.37 EER=8.77 (IECC Code 
Replacement) 

Existing 18,765 15.4% 15 $1,134 50% 35% 3.33 142 

Lodging Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=10.37 (IECC Code New 
Construction) 

New 11,033 5.7% 15 $2,554 85% 35% 0.32 6 

Lodging Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=8.77 (IECC Code 
Replacement) 

Existing 18,765 20.3% 15 $4,326 85% 35% 1.15 318 
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Lodging Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=8.77 (IECC Code Replacement) Existing Packaged Terminal Air 
Conditioner 

Existing 18,765 15.1% 15 $38,766 25% 35% 0.09 69 

Lodging Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=9.8 EER=8.77 (IECC Code 
Replacement) 

Existing 18,765 10.5% 15 $714 50% 35% 3.60 97 

Lodging Cooling DX Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 11,033 0.6% 30 $3,722 90% 75% 0.04 1 

Lodging Cooling DX Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 11,033 15.0% 20 $4,396 80% 90% 0.62 33 

Lodging Cooling DX Room Air Conditioner (10,000 Btu/h) EER=11.0 (Federal Code) Existing Room Air Conditioner Existing 18,765 16.4% 10 $15,918 5% 2% 0.17 1 

Lodging Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) Existing 18,765 1.8% 10 $3,318 25% 2% 0.09 1 

Lodging Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) New 11,033 1.8% 10 $2,654 25% 2% 0.07 0 

Lodging Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) Existing 18,765 7.6% 10 $7,560 50% 2% 0.17 5 

Lodging Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) New 11,033 7.6% 10 $6,048 50% 2% 0.12 0 

Lodging Cooling DX Scheduled AHU Reduce AHU runtime No schedule Existing 18,765 3.0% 5 $1,109 20% 20% 0.21 1 

Lodging Cooling DX Scheduled AHU Reduce AHU runtime No schedule New 11,033 3.0% 5 $886 20% 20% 0.16 0 

Lodging Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 18,765 3.0% 15 $139 78% 95% 5.29 227 

Lodging Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 11,033 3.0% 15 $139 78% 95% 3.11 4 

Lodging Cooling DX Window RE - Window Overhangs Overhangs over windows for shading No window overhangs New 11,033 9.6% 30 $10,039 75% 75% 0.23 12 

Lodging Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 18,765 9.9% 25 $102,527 98% 15% 0.04 87 

Lodging Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 11,033 7.3% 25 $102,527 98% 80% 0.02 5 

Lodging Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 18,765 6.2% 40 $30,726 50% 15% 0.10 28 

Lodging Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 11,033 4.6% 40 $30,726 50% 80% 0.04 2 

Lodging HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors Existing 5,525 20.0% 10 $2,145 85% 20% 0.30 41 

Lodging HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors New 4,480 20.0% 10 $2,145 85% 20% 0.25 1 

Lodging HVAC Aux Cooking Hood Controls Demand Controlled Ventilation - Cooking 
Hood Controls, with Sensors, Variable 
Speed Control, And Direct Make-up Air 

No Cooking Hood Controls Existing 5,525 1.1% 18 $5,040 45% 60% 0.01 29 
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Lodging HVAC Aux Cooking Hood Controls Demand Controlled Ventilation - Cooking 
Hood Controls, with Sensors, Variable 
Speed Control, And Direct Make-up Air 

No Cooking Hood Controls New 4,480 1.1% 18 $5,040 45% 60% 0.01 1 

Lodging HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

Existing 5,525 7.0% 20 $2,130 75% 85% 0.20 318 

Lodging HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

New 4,480 7.0% 20 $2,130 75% 85% 0.16 8 

Lodging HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors Existing 5,525 0.9% 10 $78 81% 85% 0.38 59 

Lodging HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors New 4,480 0.9% 10 $78 81% 85% 0.31 2 

Lodging HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

Existing 5,525 5.3% 20 $1,419 75% 85% 0.23 81 

Lodging HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

New 4,480 5.3% 20 $1,419 75% 85% 0.19 2 

Lodging HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan Existing 5,525 7.0% 5 $2,100 65% 4% 0.05 9 

Lodging HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan New 4,480 7.0% 5 $2,100 65% 4% 0.04 0 

Lodging HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan Existing 5,525 7.0% 5 $2,100 65% 90% 0.05 202 

Lodging HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan New 4,480 7.0% 5 $2,100 65% 90% 0.04 5 

Lodging Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

Existing 52,492 2.7% 9 $3,555 75% 85% 0.22 1,671 

Lodging Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

New 24,724 2.7% 9 $1,778 75% 85% 0.20 26 

Lodging Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 52,492 6.0% 9 $8,197 92% 30% 0.21 196 

Lodging Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 24,724 6.0% 9 $8,197 92% 30% 0.10 4 

Lodging Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 52,492 4.5% 9 $6,149 100% 75% 0.21 399 

Lodging Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 24,724 4.5% 13 $6,149 99% 75% 0.14 9 

Lodging Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 52,492 15.0% 14 $1,361 70% 90% 4.27 2,722 

Lodging Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 24,724 15.0% 14 $819 70% 90% 3.34 42 
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Lodging Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 52,492 20.0% 14 $3,371 85% 75% 2.21 3,526 

Lodging Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 24,724 20.0% 14 $2,646 85% 75% 1.32 54 

Lodging Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 52,492 25.0% 14 $5,380 90% 70% 1.66 4,174 

Lodging Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 24,724 25.0% 14 $4,473 90% 70% 0.94 64 

Lodging Lighting HE Fixtures/Design - Existing to Code Code Required LPD And Control 
Strategies: LPD = 1.0 

Existing Lighting Design Existing 52,492 53.0% 14 $8,125 40% 95% 2.69 18,520 

Lodging Lighting Hotel Key Card Room Energy Control 
System 

Key card system to control room HVAC 
and lighting during non-occupied periods 

325 sqft room, $100/room Existing 52,492 31.5% 15 $4,071 95% 60% 3.57 10,961 

Lodging Lighting Hotel Key Card Room Energy Control 
System 

Key card system to control room HVAC 
and lighting during non-occupied periods 

325 sqft room, $100/room New 24,724 31.5% 15 $4,071 95% 60% 1.68 229 

Lodging Lighting LED Exit Lighting 5W LED Upgrade from 16W CFL CFL Exit Sign (16 Watts) Existing 52,492 1.4% 11 $168 65% 95% 3.08 411 

Lodging Lighting LED Exit Lighting 5W LED Upgrade from 40W incan Incandescent Exit Sign (40 
Watts) 

Existing 52,492 1.8% 11 $168 65% 95% 3.92 523 

Lodging Lighting LED Refrigeration Case Lights LED Refrigeration Case Lights (28W) Fluorescent Refrigeration Case 
Lights (60W) 

Existing 52,492 1.3% 13 $731 80% 10% 0.70 98 

Lodging Lighting LED Refrigeration Case Lights LED Refrigeration Case Lights (28W) Fluorescent Refrigeration Case 
Lights (60W) 

New 24,724 2.7% 13 $737 80% 10% 0.70 3 

Lodging Lighting Lighting Retrocommissioning Lighting Retrocommissioning No Commissioning Existing 52,492 7.0% 5 $2,835 85% 90% 0.36 2,575 

Lodging Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor Existing 52,492 4.0% 9 $196 98% 90% 5.54 1,053 

Lodging Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor New 24,724 4.0% 10 $196 98% 90% 2.90 29 

Lodging Lighting Task Lighting Delamp And Install Task Lighting No Task Lighting Existing 52,492 3.6% 13 $2,520 90% 65% 0.58 2,049 

Lodging Lighting Time Clocks And Timers Install Time Clock Lighting No Time Clock Existing 52,492 4.9% 9 $839 100% 85% 1.65 1,003 

Lodging Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

Existing 22,478 0.1% 7 $5 90% 20% 1.66 7 

Lodging Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

New 22,478 0.1% 7 $5 90% 20% 1.66 0 

Lodging Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features Existing 22,478 7.5% 4 $5 25% 64% 78.27 400 

Lodging Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features New 22,478 7.3% 4 $5 25% 64% 76.03 13 
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Lodging Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

Existing 22,478 5.0% 6 $156 45% 90% 2.73 845 

Lodging Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

New 22,478 5.0% 6 $156 45% 90% 2.73 28 

Lodging Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features Existing 22,478 0.8% 4 $1 45% 90% 39.06 126 

Lodging Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features New 22,478 0.8% 4 $1 45% 90% 39.06 4 

Lodging Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features Existing 22,478 4.6% 4 $788 15% 64% 0.32 145 

Lodging Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features New 22,478 4.6% 4 $788 15% 64% 0.32 5 

Lodging Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features Existing 22,478 0.1% 5 $15 40% 75% 0.59 16 

Lodging Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features New 22,478 0.1% 5 $15 40% 75% 0.59 1 

Lodging Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features Existing 22,478 0.3% 4 $1 45% 90% 16.48 53 

Lodging Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features New 22,478 0.3% 4 $1 45% 90% 16.48 2 

Lodging Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler Existing 22,478 1.6% 10 $1 75% 5% 221.16 25 

Lodging Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler New 22,478 1.6% 10 $1 75% 5% 221.16 1 

Lodging Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management Existing 22,478 1.8% 5 $88 30% 95% 0.31 41 

Lodging Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management New 22,478 1.8% 5 $88 30% 95% 0.31 1 

Lodging Plug Load Pool Pump Timers Timer-controlled pool pump Constant duty pool pump Existing 22,478 5.4% 10 $150 25% 25% 5.17 140 

Lodging Plug Load Pool Pump Timers Timer-controlled pool pump Constant duty pool pump New 22,478 5.4% 10 $150 25% 25% 5.17 5 

Lodging Plug Load Pool Pumps - VSD   Existing 22,478 3.4% 20 $3,380 50% 25% 0.27 177 

Lodging Plug Load Pool Pumps - VSD   New 22,478 3.4% 20 $3,380 50% 25% 0.27 6 

Lodging Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

Existing 22,478 0.4% 13 $120 65% 24% 0.55 23 

Lodging Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

New 22,478 0.4% 13 $120 65% 24% 0.55 1 

Lodging Plug Load Residential-Size Refrigerator/Freezer 
- Early Replacement 

Energy Star Refrigerator/Freezer Baseline Refrigerator/Freezer Existing 22,478 4.2% 7 $550 35% 25% 0.77 154 

Lodging Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard Existing 22,478 7.8% 14 $158 80% 90% 9.80 2,328 
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Lodging Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard New 22,478 7.8% 14 $158 80% 90% 9.80 76 

Lodging Plug Load Vending Miser Passive Infrared Sensor on Vending 
Machine Monitoring Vacancy of Area And 
Cycles Cooling - Controls 

No Vending Miser - No controls Existing 22,478 5.2% 3 $284 25% 90% 0.74 489 

Lodging Refrigeration Commercial Reach-In Refrigerator Energy Star Commercial Reach-In 
Refrigerator 

Commercial-Size Refrigerator - 
Standard 

Existing 3,119 19.9% 10 $174 95% 67% 2.22 723 

Lodging Refrigeration Commercial Reach-In Refrigerator Energy Star Commercial Reach-In 
Refrigerator 

Commercial-Size Refrigerator - 
Standard 

New 3,119 19.9% 10 $174 95% 67% 2.22 24 

Lodging Refrigeration Defrost Demand Control  - Hot Gas Refrigerant Defrost w/ Hot Gas No Defrost Demand Control - 
Hot Gas 

Existing 3,119 1.3% 10 $12 68% 5% 2.19 3 

Lodging Refrigeration Defrost Demand Control  - Hot Gas Refrigerant Defrost w/ Hot Gas No Defrost Demand Control - 
Hot Gas 

New 3,119 1.3% 10 $62 68% 5% 0.41 0 

Lodging Refrigeration Evaporative Condenser - High-
Efficiency 

High-Efficiency Evaporative Condenser Air-Cooled Condenser Existing 3,119 0.7% 15 $179 65% 30% 0.11 3 

Lodging Refrigeration Evaporative Condenser - High-
Efficiency 

High-Efficiency Evaporative Condenser Air-Cooled Condenser New 3,119 0.7% 15 $181 65% 30% 0.11 0 

Lodging Refrigeration High-Efficiency Case Fans High-Efficiency Case Fans, display cases Standard Case Fans Existing 3,119 1.8% 15 $57 75% 15% 0.90 6 

Lodging Refrigeration High-Efficiency Case Fans High-Efficiency Case Fans, display cases Standard Case Fans New 3,119 1.8% 15 $11 75% 15% 4.88 0 

Lodging Refrigeration High-Efficiency Compressor High-Efficiency Compressor (15% More 
Efficient) 

Standard Compressor, 40% 
Efficiency 

Existing 3,119 8.4% 10 $182 72% 15% 0.90 21 

Lodging Refrigeration High-Efficiency Compressor High-Efficiency Compressor (15% More 
Efficient) 

Standard Compressor, 40% 
Efficiency 

New 3,119 8.4% 10 $183 72% 15% 0.89 1 

Lodging Refrigeration High-Efficiency Evaporator Fans - 
Walk-ins 

High-Efficiency Evaporator Fans, Walk-in 
Refrigerators 

Standard Evaporator Fans Existing 3,119 1.0% 15 $23 75% 92% 1.18 15 

Lodging Refrigeration High-Efficiency Evaporator Fans - 
Walk-ins 

High-Efficiency Evaporator Fans, Walk-in 
Refrigerators 

Standard Evaporator Fans New 3,119 1.0% 15 $23 75% 92% 1.18 1 

Lodging Refrigeration Ice Maker Energy Star Ice Maker - High-Efficiency Standard Ice Maker Existing 3,119 3.2% 10 $138 86% 100% 0.45 157 

Lodging Refrigeration Ice Maker Energy Star Ice Maker - High-Efficiency Standard Ice Maker New 3,119 3.2% 10 $138 86% 100% 0.45 5 

Lodging Refrigeration Parallel Unequal Compressor Multiple Compressors in Parallel Parallel Equal Compressors (2) Existing 3,119 8.4% 15 $1,000 90% 35% 0.24 121 

Lodging Refrigeration Reduced Speed or Cycling of 
Evaporator Fans 

VFD on Evaporator Fans (Evap Fan 
Control on Walk-In) 

Constant Speed Evaporator 
Fans 

Existing 3,119 6.0% 10 $8 70% 40% 13.89 39 

Lodging Refrigeration Reduced Speed or Cycling of 
Evaporator Fans 

VFD on Evaporator Fans (Evap Fan 
Control on Walk-In) 

Constant Speed Evaporator 
Fans 

New 3,119 6.0% 10 $8 70% 40% 13.89 1 
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Lodging Refrigeration Refrigeration -  Retro Commissioning Refrigeration Retro Commissioning 
(Refrigeration System Diagnostics / 
Operations And Maintenance) 

No Re-commissioning Existing 3,119 6.8% 3 $33 90% 10% 1.12 28 

Lodging Refrigeration Refrigeration - Commissioning Commissioning (Refrigeration System 
Diagnostics / Operations and 
Maintenance for a new unit) 

No Commissioning New 3,119 3.8% 3 $13 90% 5% 1.60 0 

Lodging Refrigeration Refrigerator eCube Refrigerator eCube No Refrigerator eCube Existing 3,119 1.2% 10 $25 95% 75% 0.89 47 

Lodging Refrigeration Refrigerator eCube Refrigerator eCube No Refrigerator eCube New 3,119 1.2% 10 $25 95% 75% 0.89 2 

Lodging Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors Existing 3,119 3.2% 16 $34 77% 95% 2.87 134 

Lodging Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors New 3,119 3.2% 16 $35 77% 95% 2.78 4 

Lodging Refrigeration Strip Curtains for Walk-Ins Strip Curtains for Walk-Ins No Strip Curtains for Walk-Ins Existing 3,119 2.0% 4 $180 20% 10% 0.08 2 

Lodging Refrigeration Strip Curtains for Walk-Ins Strip Curtains for Walk-Ins No Strip Curtains for Walk-Ins New 3,119 2.0% 4 $180 20% 10% 0.08 0 

Lodging Space Heat Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 39,672 2.0% 15 $2,625 94% 25% 0.24 241 

Lodging Space Heat Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 39,672 12.5% 3 $2,070 40% 90% 0.36 2,603 

Lodging Space Heat Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 39,672 15.0% 5 $3,282 52% 5% 0.46 103 

Lodging Space Heat Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 39,672 10.0% 5 $1,838 80% 75% 0.55 3,307 

Lodging Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 39,672 15.0% 5 $1,326 80% 50% 1.15 1,895 

Lodging Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 59,836 15.0% 5 $1,326 80% 50% 1.74 91 

Lodging Space Heat Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 39,672 2.5% 18 $2,520 45% 45% 0.36 278 

Lodging Space Heat Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 39,672 15.0% 10 $9,524 94% 5% 0.33 389 

Lodging Space Heat Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

Existing 39,672 4.5% 10 $5,450 85% 58% 0.17 1,121 

Lodging Space Heat Hotel Key Card Room Energy Control 
System 

Key card system to control room HVAC 
and lighting during non-occupied periods 

325 sqft room, $100/room Existing 39,672 18.0% 15 $4,071 95% 60% 1.37 7,006 
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Lodging Space Heat Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 39,672 10.0% 10 $385 10% 10% 5.48 71 

Lodging Space Heat Insulation (Ceiling) R-38 R-20 (Code) Existing 39,672 2.0% 25 $6,825 45% 75% 0.14 165 

Lodging Space Heat Insulation (Ceiling) R-38 R-20 (Code) New 59,836 2.0% 25 $6,825 45% 75% 0.21 9 

Lodging Space Heat Insulation (Ceiling) R-49 R-20 (Code) Existing 39,672 3.0% 25 $8,610 85% 75% 0.17 472 

Lodging Space Heat Insulation (Ceiling) R-49 R-20 (Code) New 59,836 3.0% 25 $8,610 85% 75% 0.25 27 

Lodging Space Heat Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 39,672 2.4% 25 $6,405 25% 75% 0.18 224 

Lodging Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 39,672 3.0% 25 $1,059 15% 10% 1.34 14 

Lodging Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 39,672 4.4% 25 $1,696 15% 10% 1.23 20 

Lodging Space Heat Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 39,672 12.5% 25 $1,352 35% 10% 4.39 308 

Lodging Space Heat Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 59,836 6.0% 25 $2,172 95% 95% 1.98 177 

Lodging Space Heat Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 39,672 1.0% 25 $2,835 35% 35% 0.17 61 

Lodging Space Heat Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 39,672 3.0% 25 $5,460 35% 35% 0.26 187 

Lodging Space Heat Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 59,836 10.0% 40 $10,500 61% 95% 0.93 179 

Lodging Space Heat Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 59,836 0.0% 30 $3,722 90% 75% 0.01 0 

Lodging Space Heat Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 59,836 5.0% 20 $4,396 80% 90% 0.68 105 

Lodging Space Heat Radiant Heating Install Electric Radiant Heating Baseline Electric Furnace 
System 

New 59,836 5.3% 10 $4,872 95% 75% 0.34 131 

Lodging Space Heat Scheduled AHU Reduce AHU runtime No schedule Existing 39,672 3.0% 5 $1,109 20% 20% 0.28 3 

Lodging Space Heat Scheduled AHU Reduce AHU runtime No schedule New 59,836 3.0% 5 $886 20% 20% 0.52 0 

Lodging Space Heat Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 39,672 25.0% 10 $22,155 98% 25% 0.24 3,342 

Lodging Space Heat Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 39,672 3.0% 15 $139 78% 95% 6.71 157 

Lodging Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 39,672 9.9% 25 $102,527 98% 15% 0.05 353 
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Lodging Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 59,836 7.3% 25 $102,527 98% 80% 0.05 159 

Lodging Space Heat Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 39,672 6.2% 40 $30,726 50% 15% 0.13 113 

Miscellaneous Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

Existing 6,070 10.4% 15 $1,391 NA NA 0.70 8,587 

Miscellaneous Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

New 4,136 10.4% 15 $1,113 NA NA 0.60 493 

Miscellaneous Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 6,070 2.6% 15 $389 NA NA 0.63 0 

Miscellaneous Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

New 4,136 2.6% 15 $311 NA NA 0.53 0 

Miscellaneous Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 6,070 6.7% 15 $770 NA NA 0.81 0 

Miscellaneous Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

New 4,136 6.7% 15 $616 NA NA 0.69 0 

Miscellaneous Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

Existing 6,353 15.0% 15 $1,510 99% 2% 0.97 25 

Miscellaneous Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

New 3,994 15.0% 15 $1,208 99% 70% 0.76 17 

Miscellaneous Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit Existing 6,353 3.0% 15 $8 3% 44% 35.50 74 

Miscellaneous Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit New 3,994 3.0% 15 $7 50% 44% 27.71 21 

Miscellaneous Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 6,353 1.0% 10 $1,530 75% 1% 0.04 12 

Miscellaneous Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 3,994 1.0% 10 $1,530 75% 1% 0.03 0 

Miscellaneous Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 6,353 10.0% 15 $575 94% 50% 1.70 7,594 

Miscellaneous Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation New 3,994 10.0% 15 $307 94% 50% 2.01 148 

Miscellaneous Cooling DX Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 3,994 12.5% 3 $1,679 80% 90% 0.08 169 

Miscellaneous Cooling DX Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 6,353 12.5% 3 $453 40% 90% 0.49 6,562 

Miscellaneous Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 6,353 10.0% 20 $1,564 98% 45% 0.80 5,587 
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Miscellaneous Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 3,994 10.0% 20 $1,564 98% 45% 0.50 101 

Miscellaneous Cooling DX Cooling DX Package-Air Side 
Economizer 

Air-Side Economizer No Economizer Existing 6,353 15.0% 15 $1,409 70% 10% 1.04 1,567 

Miscellaneous Cooling DX DX Tune-Up / Diagnostics DX Tune-Up / Diagnostics No DX Tune-Up / Diagnostics Existing 6,353 10.0% 3 $397 95% 95% 0.45 12,568 

Miscellaneous Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system Existing 6,353 25.0% 15 $4,793 85% 50% 0.51 12,866 

Miscellaneous Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system New 3,994 25.0% 15 $4,793 85% 50% 0.32 239 

Miscellaneous Cooling DX Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 6,353 15.0% 5 $719 66% 45% 0.66 1,630 

Miscellaneous Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 6,353 10.0% 5 $403 80% 75% 0.79 4,617 

Miscellaneous Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 3,994 10.0% 5 $403 80% 75% 0.50 78 

Miscellaneous Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 6,353 15.0% 5 $290 80% 50% 1.64 2,483 

Miscellaneous Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 3,994 15.0% 5 $290 80% 50% 1.03 45 

Miscellaneous Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 6,353 2.5% 18 $552 45% 45% 0.52 548 

Miscellaneous Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 3,994 2.5% 18 $552 45% 45% 0.33 10 

Miscellaneous Cooling DX Green Roof Vegetation on Roof Standard roofing techniques Existing 6,353 10.0% 30 $23,299 98% 4% 0.07 348 

Miscellaneous Cooling DX Green Roof Vegetation on Roof Standard roofing techniques New 3,994 10.0% 30 $23,299 98% 4% 0.04 6 

Miscellaneous Cooling DX Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 6,353 5.0% 10 $21 10% 10% 16.16 83 

Miscellaneous Cooling DX Insulation (Ceiling) R-38 R-20 (Code) Existing 6,353 2.0% 25 $1,495 45% 75% 0.20 344 

Miscellaneous Cooling DX Insulation (Ceiling) R-38 R-20 (Code) New 3,994 2.0% 25 $1,495 45% 75% 0.12 6 

Miscellaneous Cooling DX Insulation (Ceiling) R-49 R-20 (Code) Existing 6,353 3.0% 25 $1,886 85% 75% 0.23 985 

Miscellaneous Cooling DX Insulation (Ceiling) R-49 R-20 (Code) New 3,994 3.0% 25 $1,886 85% 75% 0.15 16 

Miscellaneous Cooling DX Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 6,353 2.4% 25 $1,403 30% 75% 0.25 560 
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Miscellaneous Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 6,353 3.0% 25 $232 15% 10% 1.90 35 

Miscellaneous Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 6,353 4.4% 25 $371 15% 10% 1.74 51 

Miscellaneous Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 3,994 3.3% 25 $104 15% 10% 2.94 1 

Miscellaneous Cooling DX Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 6,353 5.0% 25 $633 35% 10% 1.16 258 

Miscellaneous Cooling DX Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 3,994 3.0% 25 $1,017 95% 95% 0.27 54 

Miscellaneous Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 6,353 1.0% 25 $621 50% 35% 0.24 181 

Miscellaneous Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 3,994 1.0% 25 $621 50% 35% 0.15 3 

Miscellaneous Cooling DX Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 6,353 3.0% 25 $1,196 50% 35% 0.37 547 

Miscellaneous Cooling DX Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 3,994 10.0% 40 $2,300 61% 95% 0.54 141 

Miscellaneous Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=10.37 EER=8.77 (IECC Code 
Replacement) 

Existing 6,353 15.4% 15 $268 50% 0% 5.64 11 

Miscellaneous Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=10.37 (IECC Code New 
Construction) 

New 3,994 5.7% 15 $604 85% 0% 0.58 1 

Miscellaneous Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=8.77 (IECC Code 
Replacement) 

Existing 6,353 20.3% 15 $1,024 85% 0% 1.94 25 

Miscellaneous Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=8.77 (IECC Code Replacement) Existing Packaged Terminal Air 
Conditioner 

Existing 6,353 15.1% 15 $9,171 25% 0% 0.16 5 

Miscellaneous Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=9.8 EER=8.77 (IECC Code 
Replacement) 

Existing 6,353 10.5% 15 $169 50% 0% 6.10 8 

Miscellaneous Cooling DX Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 3,994 15.0% 20 $963 80% 90% 1.22 316 

Miscellaneous Cooling DX Room Air Conditioner (10,000 Btu/h) EER=11.0 (Federal Code) Existing Room Air Conditioner Existing 6,353 16.4% 10 $3,766 5% 2% 0.29 9 

Miscellaneous Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) Existing 6,353 1.8% 10 $785 25% 2% 0.15 5 

Miscellaneous Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) New 3,994 1.8% 10 $628 25% 2% 0.12 0 

Miscellaneous Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) Existing 6,353 7.6% 10 $1,788 50% 2% 0.28 42 

Miscellaneous Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) New 3,994 7.6% 10 $1,431 50% 2% 0.22 1 

Miscellaneous Cooling DX Scheduled AHU Reduce AHU runtime No schedule Existing 6,353 3.0% 5 $262 20% 20% 0.36 7 

Miscellaneous Cooling DX Scheduled AHU Reduce AHU runtime No schedule New 3,994 3.0% 5 $210 20% 20% 0.29 0 
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Miscellaneous Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 6,353 3.0% 15 $138 63% 95% 2.12 1,454 

Miscellaneous Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 3,994 3.0% 15 $138 63% 95% 1.33 26 

Miscellaneous Cooling DX Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 6,353 30.0% 10 $6,992 70% 15% 0.29 3,392 

Miscellaneous Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 6,353 3.2% 25 $5,518 98% 15% 0.09 240 

Miscellaneous Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 3,994 9.9% 25 $5,518 98% 80% 0.17 75 

Miscellaneous Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 6,353 2.0% 40 $1,654 70% 15% 0.24 108 

Miscellaneous Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 3,994 6.2% 40 $1,654 70% 80% 0.46 40 

Miscellaneous HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors Existing 5,058 20.0% 10 $470 85% 20% 1.52 1,130 

Miscellaneous HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors New 2,403 20.0% 10 $470 85% 20% 0.72 18 

Miscellaneous HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

Existing 5,058 7.0% 20 $467 75% 85% 1.00 8,840 

Miscellaneous HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

New 2,403 7.0% 20 $467 75% 85% 0.48 138 

Miscellaneous HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors Existing 5,058 0.9% 10 $17 81% 85% 1.89 1,652 

Miscellaneous HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors New 2,403 0.9% 10 $17 81% 85% 0.90 26 

Miscellaneous HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

Existing 5,058 5.3% 20 $311 75% 85% 1.14 2,241 

Miscellaneous HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

New 2,403 5.3% 20 $311 75% 85% 0.54 35 

Miscellaneous HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

Existing 5,058 8.8% 10 $840 77% 10% 0.37 212 

Miscellaneous HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

New 2,403 8.8% 10 $840 77% 20% 0.18 7 

Miscellaneous HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan Existing 5,058 7.0% 5 $460 65% 4% 0.26 249 

Miscellaneous HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan New 2,403 7.0% 5 $460 65% 4% 0.12 4 

Miscellaneous HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan Existing 5,058 7.0% 5 $460 65% 90% 0.26 5,595 
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Miscellaneous HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan New 2,403 7.0% 5 $460 65% 90% 0.12 87 

Miscellaneous HVAC Aux Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 5,058 12.0% 10 $6,992 70% 15% 0.06 3,192 

Miscellaneous Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

Existing 19,469 2.7% 9 $389 75% 25% 0.86 6,191 

Miscellaneous Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

New 14,944 2.7% 9 $389 75% 25% 0.66 156 

Miscellaneous Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 19,469 15.0% 9 $2,300 84% 30% 0.81 6,925 

Miscellaneous Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 14,944 15.0% 9 $2,300 84% 30% 0.62 245 

Miscellaneous Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 19,469 11.3% 9 $1,725 100% 75% 0.81 15,807 

Miscellaneous Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 14,944 11.3% 13 $1,725 99% 75% 0.88 553 

Miscellaneous Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.23 

Existing 19,469 15.0% 14 $392 70% 90% 6.45 34,296 

Miscellaneous Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.23 

New 14,944 15.0% 14 $245 70% 90% 7.91 862 

Miscellaneous Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.23 

Existing 19,469 20.0% 14 $928 85% 75% 3.49 44,422 

Miscellaneous Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.23 

New 14,944 20.0% 14 $733 85% 75% 3.39 1,117 

Miscellaneous Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.23 

Existing 19,469 25.0% 14 $1,466 90% 70% 2.64 52,588 

Miscellaneous Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.23 

New 14,944 25.0% 14 $1,222 90% 70% 2.43 1,322 

Miscellaneous Lighting HE Fixtures/Design - Existing to Code Code Required LPD And Control 
Strategies: LPD = 1.23 

Existing Lighting Design Existing 19,469 34.2% 14 $2,151 40% 95% 2.85 150,657 

Miscellaneous Lighting Integrated Lighting, Classrooms And 
other buildings 

Daylighting Controls, Super T8's, 
Dimming Controls, ~ 0.5 W/sqft 

1.2 W/sqft Existing 19,469 14.3% 20 $431 90% 5% 8.16 7,544 

Miscellaneous Lighting Integrated Lighting, Classrooms And 
other buildings 

Daylighting Controls, Super T8's, 
Dimming Controls, ~ 0.5 W/sqft 

1.2 W/sqft New 14,944 14.3% 20 $335 90% 5% 8.05 190 

Miscellaneous Lighting LED Exit Lighting 5W LED Upgrade from 16W CFL CFL Exit Sign (16 Watts) Existing 19,469 1.4% 11 $37 65% 95% 6.12 5,177 

Miscellaneous Lighting LED Exit Lighting 5W LED Upgrade from 40W incan Incandescent Exit Sign (40 
Watts) 

Existing 19,469 1.8% 11 $37 65% 95% 7.79 6,589 
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Miscellaneous Lighting Lighting Retrocommissioning Lighting Retrocommissioning No Commissioning Existing 19,469 7.0% 5 $621 85% 90% 0.72 40,612 

Miscellaneous Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor Existing 19,469 4.0% 9 $43 83% 90% 11.03 11,438 

Miscellaneous Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor New 14,944 4.0% 10 $43 83% 90% 9.41 514 

Miscellaneous Lighting Task Lighting Delamp And Install Task Lighting No Task Lighting Existing 19,469 13.7% 13 $2,520 90% 65% 0.96 97,949 

Miscellaneous Lighting Time Clocks And Timers Install Time Clock Lighting No Time Clock Existing 19,469 4.9% 9 $247 100% 85% 2.44 12,633 

Miscellaneous Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

Existing 5,733 0.1% 7 $1 90% 20% 1.62 57 

Miscellaneous Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

New 5,733 0.1% 7 $1 90% 20% 1.62 2 

Miscellaneous Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features Existing 5,733 6.7% 4 $1 25% 64% 80.51 3,062 

Miscellaneous Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features New 5,733 6.5% 4 $1 25% 64% 78.55 98 

Miscellaneous Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

Existing 5,733 20.0% 6 $157 45% 10% 2.76 3,230 

Miscellaneous Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

New 5,733 20.0% 6 $157 45% 10% 2.76 106 

Miscellaneous Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features Existing 5,733 3.0% 4 $1 45% 10% 45.18 483 

Miscellaneous Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features New 5,733 3.0% 4 $1 45% 10% 45.18 16 

Miscellaneous Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features Existing 5,733 4.0% 4 $173 15% 64% 0.32 1,093 

Miscellaneous Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features New 5,733 4.0% 4 $173 15% 64% 0.32 36 

Miscellaneous Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features Existing 5,733 0.1% 5 $15 40% 75% 0.15 135 

Miscellaneous Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features New 5,733 0.1% 5 $15 40% 75% 0.15 4 

Miscellaneous Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features Existing 5,733 1.3% 4 $1 45% 10% 19.07 204 

Miscellaneous Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features New 5,733 1.3% 4 $1 45% 10% 19.07 7 

Miscellaneous Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler Existing 5,733 6.4% 10 $1 75% 10% 255.81 1,729 

Miscellaneous Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler New 5,733 6.4% 10 $1 75% 10% 255.81 57 

Miscellaneous Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management Existing 5,733 1.8% 5 $19 30% 95% 1.41 358 
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Miscellaneous Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management New 5,733 1.8% 5 $19 30% 95% 1.41 12 

Miscellaneous Plug Load Residential-Size Refrigerator/Freezer 
- Early Replacement 

Energy Star Refrigerator/Freezer Baseline Refrigerator/Freezer Existing 5,733 16.8% 7 $550 35% 25% 0.77 5,293 

Miscellaneous Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard Existing 5,733 31.0% 14 $158 80% 10% 9.90 8,906 

Miscellaneous Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard New 5,733 31.0% 14 $158 80% 10% 9.90 292 

Miscellaneous Plug Load Vending Miser Passive Infrared Sensor on Vending 
Machine Monitoring Vacancy of Area And 
Cycles Cooling - Controls 

No Vending Miser - No controls Existing 5,733 20.8% 3 $283 25% 10% 0.75 1,869 

Miscellaneous Refrigeration Defrost Demand Control  - Hot Gas Refrigerant Defrost w/ Hot Gas No Defrost Demand Control - 
Hot Gas 

Existing 469 1.3% 10 $56 68% 5% 0.07 13 

Miscellaneous Refrigeration Defrost Demand Control  - Hot Gas Refrigerant Defrost w/ Hot Gas No Defrost Demand Control - 
Hot Gas 

New 469 1.3% 10 $56 68% 5% 0.07 0 

Miscellaneous Refrigeration High-Efficiency Case Fans High-Efficiency Case Fans, display cases Standard Case Fans Existing 469 1.8% 15 $8 75% 15% 0.93 30 

Miscellaneous Refrigeration High-Efficiency Case Fans High-Efficiency Case Fans, display cases Standard Case Fans New 469 1.8% 15 $2 75% 15% 4.78 1 

Miscellaneous Refrigeration Parallel Unequal Compressor Multiple Compressors in Parallel Parallel Equal Compressors (2) Existing 469 8.4% 15 $1,000 90% 35% 0.04 757 

Miscellaneous Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors Existing 469 3.2% 16 $5 77% 95% 2.86 683 

Miscellaneous Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors New 469 3.2% 16 $5 77% 95% 2.86 22 

Miscellaneous Space Heat Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 21,036 10.0% 15 $575 94% 50% 3.13 19,350 

Miscellaneous Space Heat Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 21,036 12.5% 3 $453 40% 90% 0.96 16,361 

Miscellaneous Space Heat Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 21,036 15.0% 5 $719 66% 45% 1.26 7,383 

Miscellaneous Space Heat Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 21,036 10.0% 5 $403 80% 75% 1.50 21,175 

Miscellaneous Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 21,036 15.0% 5 $290 80% 50% 3.11 11,445 

Miscellaneous Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 19,897 15.0% 5 $290 80% 50% 2.94 343 
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Miscellaneous Space Heat Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 21,036 2.5% 18 $552 45% 45% 0.95 1,758 

Miscellaneous Space Heat Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 21,036 15.0% 10 $3,956 94% 5% 0.47 2,274 

Miscellaneous Space Heat Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 21,036 10.0% 10 $21 10% 10% 59.44 426 

Miscellaneous Space Heat Insulation (Ceiling) R-38 R-20 (Code) Existing 21,036 2.0% 25 $1,495 45% 75% 0.37 1,062 

Miscellaneous Space Heat Insulation (Ceiling) R-38 R-20 (Code) New 19,897 2.0% 25 $1,495 45% 75% 0.35 33 

Miscellaneous Space Heat Insulation (Ceiling) R-49 R-20 (Code) Existing 21,036 3.0% 25 $1,886 85% 75% 0.44 3,041 

Miscellaneous Space Heat Insulation (Ceiling) R-49 R-20 (Code) New 19,897 3.0% 25 $1,886 85% 75% 0.41 94 

Miscellaneous Space Heat Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 21,036 2.4% 25 $1,403 30% 75% 0.47 1,730 

Miscellaneous Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 21,036 3.0% 25 $232 15% 10% 3.55 88 

Miscellaneous Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 21,036 4.4% 25 $371 15% 10% 3.25 129 

Miscellaneous Space Heat Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 21,036 12.5% 25 $633 35% 10% 5.42 1,863 

Miscellaneous Space Heat Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 19,897 6.0% 25 $1,017 95% 95% 1.53 670 

Miscellaneous Space Heat Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 21,036 1.0% 25 $621 50% 35% 0.44 557 

Miscellaneous Space Heat Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 21,036 3.0% 25 $1,196 50% 35% 0.69 1,702 

Miscellaneous Space Heat Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 19,897 10.0% 40 $2,300 61% 95% 1.55 678 

Miscellaneous Space Heat Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 19,897 5.0% 20 $963 80% 90% 1.13 397 

Miscellaneous Space Heat Radiant Heating Install Electric Radiant Heating Baseline Electric Furnace 
System 

New 19,897 5.3% 10 $1,067 95% 75% 0.57 495 

Miscellaneous Space Heat Scheduled AHU Reduce AHU runtime No schedule Existing 21,036 3.0% 5 $262 20% 20% 0.69 21 

Miscellaneous Space Heat Scheduled AHU Reduce AHU runtime No schedule New 19,897 3.0% 5 $210 20% 20% 0.82 1 

Miscellaneous Space Heat Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 21,036 25.0% 10 $4,853 98% 25% 0.63 21,158 

Miscellaneous Space Heat Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 21,036 3.0% 15 $138 63% 95% 3.89 736 
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Miscellaneous Space Heat Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 21,036 13.0% 10 $6,992 70% 15% 0.23 4,280 

Miscellaneous Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 21,036 3.2% 25 $5,518 98% 15% 0.16 732 

Miscellaneous Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 19,897 9.9% 25 $5,518 98% 80% 0.46 821 

Miscellaneous Space Heat Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 21,036 2.0% 40 $1,654 70% 15% 0.46 333 

Miscellaneous Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 Existing 1,527 3.3% 20 $92 NA NA 0.72 2,521 

Miscellaneous Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 New 1,527 3.3% 20 $92 NA NA 0.72 272 

Miscellaneous Water Heat Clothes Washer Commercial Energy Star Commercial Clothes Washer 
MEF=1.8, WF=7.5 

Standard Commercial Clothes 
Washer MEF=1.26 (Federal 
Code) 

Existing 1,598 34.5% 9 $129 80% 4% 2.68 636 

Miscellaneous Water Heat Demand controlled Circulating 
Systems 

Install demand-based control system 
(VFD Control by Demand) 

No demand control systems in 
place 

Existing 1,598 5.0% 15 $639 94% 75% 0.13 1,806 

Miscellaneous Water Heat Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 1,598 4.3% 13 $600 25% 5% 0.10 17 

Miscellaneous Water Heat Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & 
< 5.8 gal/cycle) 

Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 1,598 2.0% 13 $30 25% 5% 0.94 8 

Miscellaneous Water Heat Drainwater Heat Recovery Water 
Heater 

Install (Power-Pipe or GFX) - Heat 
Recovery Water Heater 

No Heat Recovery System Existing 1,598 10.0% 25 $126 92% 5% 1.96 247 

Miscellaneous Water Heat Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 1,598 3.2% 10 $2 25% 95% 15.42 448 

Miscellaneous Water Heat Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 1,598 4.5% 10 $7 15% 95% 6.81 380 

Miscellaneous Water Heat Heat Pump Water Heater EF = 2.5 EF=0.92 Baseline Electric 
Water Heater 

Existing 1,598 50.0% 15 $1,357 94% 19% 0.60 364 

Miscellaneous Water Heat Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 1,598 1.0% 15 $26 90% 80% 0.64 372 

Miscellaneous Water Heat Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 1,598 0.5% 5 $5 50% 50% 0.50 69 

Miscellaneous Water Heat Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead (Federal 
Code) 

Existing 1,598 1.1% 10 $5 75% 15% 2.48 75 

Miscellaneous Water Heat Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 1,598 2.5% 10 $9 20% 15% 3.03 44 

Miscellaneous Water Heat RE - Solar Water Heater Passive solar water heating Non-solar hot water heater Existing 1,598 31.2% 20 $2,550 95% 20% 0.25 351 
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Miscellaneous Water Heat Water Heater Tank Blanket/Insulation R-6.9 No tank Insulation Existing 1,598 4.0% 10 $65 35% 15% 0.68 109 

Miscellaneous Water Heat Water Heater Thermostat Setback Thermostat Setback and Replecement 
(120 Degrees) 

No Thermostat Setback (130 
Degrees) 

Existing 1,598 7.7% 11 $102 55% 75% 0.92 1,695 

Miscellaneous Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

Existing 1,598 61.7% 15 $12,275 94% 2% 0.08 24 

Miscellaneous Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

New 1,527 61.7% 15 $12,275 94% 21% 0.08 6 

Miscellaneous Water Heat Water Heater, Install Timer Water heater timer No timer Existing 1,598 8.5% 20 $130 75% 85% 1.36 3,213 

Miscellaneous Water Heat Water Heater, Install Timer Water heater timer No timer New 1,527 8.5% 20 $130 45% 10% 1.30 6 

Restaurant Cooking Convection Oven Convection Oven Standard Oven Existing 17,524 10.6% 15 $1,957 45% 40% 0.85 959 

Restaurant Cooking Convection Oven Convection Oven Standard Oven New 17,524 10.7% 15 $1,976 45% 40% 0.85 32 

Restaurant Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer Non-Energy Star Fryer Existing 17,524 5.7% 12 $1,259 70% 32% 0.59 653 

Restaurant Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer Non-Energy Star Fryer New 17,524 5.8% 12 $1,271 70% 32% 0.59 22 

Restaurant Cooking Hot Food Holding Cabinets - 
Commercial 

Energy Star Commercial Hot Food 
Holding Cabinets 

Non-Energy Star Commercial 
Hot Food Holding Cabinets 

Existing 17,524 22.3% 12 $1,697 21% 35% 1.68 839 

Restaurant Cooking Hot Food Holding Cabinets - 
Commercial 

Energy Star Commercial Hot Food 
Holding Cabinets 

Non-Energy Star Commercial 
Hot Food Holding Cabinets 

New 17,524 22.5% 12 $1,713 21% 35% 1.68 28 

Restaurant Cooking Steam Cookers - Commercial Energy Star Commercial Steam Cookers 
(50% efficiency) 

Non-Energy Star Commercial 
Steam Cooker (35% efficiency) 

Existing 17,524 25.0% 10 $2,466 75% 39% 1.09 3,651 

Restaurant Cooking Steam Cookers - Commercial Energy Star Commercial Steam Cookers 
(50% efficiency) 

Non-Energy Star Commercial 
Steam Cooker (35% efficiency) 

New 17,524 25.2% 10 $2,490 75% 39% 1.09 121 

Restaurant Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

Existing 13,481 10.4% 15 $2,800 NA NA 0.63 7,031 

Restaurant Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

New 7,655 10.4% 15 $2,240 NA NA 0.45 337 

Restaurant Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 13,481 2.6% 15 $783 NA NA 0.56 0 

Restaurant Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

New 7,655 2.6% 15 $627 NA NA 0.40 0 

Restaurant Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 13,481 6.7% 15 $1,550 NA NA 0.73 0 

Restaurant Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

New 7,655 6.7% 15 $1,240 NA NA 0.52 0 
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Restaurant Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

Existing 14,735 15.0% 15 $3,040 99% 2% 0.91 21 

Restaurant Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

New 7,399 15.0% 15 $2,432 99% 70% 0.57 12 

Restaurant Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit Existing 14,735 3.0% 15 $17 3% 44% 33.12 63 

Restaurant Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit New 7,399 3.0% 15 $13 50% 44% 21.02 15 

Restaurant Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 14,735 1.0% 10 $1,663 75% 1% 0.08 11 

Restaurant Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 7,399 1.0% 10 $1,663 75% 1% 0.04 0 

Restaurant Cooling DX Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 7,399 12.5% 3 $1,825 80% 90% 0.12 135 

Restaurant Cooling DX Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 14,735 12.5% 3 $493 40% 90% 0.87 5,990 

Restaurant Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 14,735 10.0% 20 $1,700 98% 45% 1.38 5,606 

Restaurant Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 7,399 10.0% 20 $1,700 98% 45% 0.69 73 

Restaurant Cooling DX Cooling DX Package-Air Side 
Economizer 

Air-Side Economizer No Economizer Existing 14,735 15.0% 15 $2,835 50% 10% 0.98 911 

Restaurant Cooling DX DX Tune-Up / Diagnostics DX Tune-Up / Diagnostics No DX Tune-Up / Diagnostics Existing 14,735 10.0% 3 $800 95% 95% 0.43 9,679 

Restaurant Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system Existing 14,735 25.0% 15 $5,210 85% 50% 0.89 12,814 

Restaurant Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system New 7,399 25.0% 15 $5,210 85% 50% 0.45 188 

Restaurant Cooling DX Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 14,735 15.0% 5 $782 100% 5% 1.16 250 

Restaurant Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 14,735 10.0% 5 $438 100% 75% 1.38 5,205 

Restaurant Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 7,399 10.0% 5 $438 100% 75% 0.69 72 

Restaurant Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 14,735 15.0% 5 $316 100% 50% 2.87 2,670 

Restaurant Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 7,399 15.0% 5 $316 100% 50% 1.44 41 
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Restaurant Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 14,735 2.5% 18 $600 45% 45% 0.90 546 

Restaurant Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 7,399 2.5% 18 $600 45% 45% 0.45 8 

Restaurant Cooling DX Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

Existing 14,735 4.5% 10 $5,450 85% 100% 0.10 3,555 

Restaurant Cooling DX Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

New 7,399 4.5% 10 $5,450 85% 100% 0.05 50 

Restaurant Cooling DX Green Roof Vegetation on Roof Standard roofing techniques Existing 14,735 10.0% 30 $25,325 98% 4% 0.12 307 

Restaurant Cooling DX Green Roof Vegetation on Roof Standard roofing techniques New 7,399 10.0% 30 $25,325 98% 4% 0.06 4 

Restaurant Cooling DX Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 14,735 5.0% 10 $70 10% 40% 8.99 285 

Restaurant Cooling DX Insulation (Ceiling) R-38 R-20 (Code) Existing 14,735 2.0% 25 $1,625 95% 75% 0.34 668 

Restaurant Cooling DX Insulation (Ceiling) R-38 R-20 (Code) New 7,399 2.0% 25 $1,625 95% 75% 0.17 9 

Restaurant Cooling DX Insulation (Ceiling) R-49 R-20 (Code) Existing 14,735 3.0% 25 $2,050 98% 75% 0.41 1,046 

Restaurant Cooling DX Insulation (Ceiling) R-49 R-20 (Code) New 7,399 3.0% 25 $2,050 98% 75% 0.20 15 

Restaurant Cooling DX Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 14,735 2.4% 25 $1,525 85% 75% 0.44 1,479 

Restaurant Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 14,735 3.0% 25 $252 15% 10% 3.32 31 

Restaurant Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 14,735 4.4% 25 $404 15% 10% 3.04 46 

Restaurant Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 7,399 3.3% 25 $113 15% 10% 4.10 1 

Restaurant Cooling DX Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 14,735 5.0% 25 $660 35% 10% 2.11 234 

Restaurant Cooling DX Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 7,399 3.0% 25 $1,060 95% 95% 0.40 42 

Restaurant Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 14,735 1.0% 25 $675 90% 35% 0.41 300 

Restaurant Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 7,399 1.0% 25 $675 90% 35% 0.21 4 

Restaurant Cooling DX Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 14,735 3.0% 25 $1,300 90% 35% 0.64 922 

Restaurant Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=10.37 EER=8.77 (IECC Code 
Replacement) 

Existing 14,735 15.4% 15 $540 50% 0% 5.28 10 
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Restaurant Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=10.37 (IECC Code New 
Construction) 

New 7,399 5.7% 15 $1,216 85% 0% 0.44 0 

Restaurant Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=8.77 (IECC Code 
Replacement) 

Existing 14,735 20.3% 15 $2,060 85% 0% 1.82 22 

Restaurant Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=8.77 (IECC Code Replacement) Existing Packaged Terminal Air 
Conditioner 

Existing 14,735 15.1% 15 $18,460 25% 0% 0.15 5 

Restaurant Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=9.8 EER=8.77 (IECC Code 
Replacement) 

Existing 14,735 10.5% 15 $340 50% 0% 5.72 7 

Restaurant Cooling DX Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 7,399 2.5% 30 $886 90% 75% 0.45 26 

Restaurant Cooling DX Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 7,399 15.0% 20 $1,047 80% 90% 1.69 231 

Restaurant Cooling DX Room Air Conditioner (10,000 Btu/h) EER=11.0 (Federal Code) Existing Room Air Conditioner Existing 14,735 16.4% 10 $7,580 5% 2% 0.27 8 

Restaurant Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) Existing 14,735 1.8% 10 $1,580 25% 2% 0.14 4 

Restaurant Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) New 7,399 1.8% 10 $1,264 25% 2% 0.09 0 

Restaurant Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) Existing 14,735 7.6% 10 $3,600 50% 2% 0.27 36 

Restaurant Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) New 7,399 7.6% 10 $2,880 50% 2% 0.17 1 

Restaurant Cooling DX Scheduled AHU Reduce AHU runtime No schedule Existing 14,735 3.0% 5 $528 20% 20% 0.34 6 

Restaurant Cooling DX Scheduled AHU Reduce AHU runtime No schedule New 7,399 3.0% 5 $422 20% 20% 0.22 0 

Restaurant Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 14,735 3.0% 15 $139 42% 95% 4.01 839 

Restaurant Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 7,399 3.0% 15 $139 42% 95% 2.01 13 

Restaurant Cooling DX Window RE - Window Overhangs Overhangs over windows for shading No window overhangs New 7,399 2.3% 30 $1,799 75% 75% 0.21 18 

Restaurant Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 14,735 5.9% 25 $18,667 98% 15% 0.09 386 

Restaurant Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 7,399 5.9% 25 $18,667 98% 80% 0.04 29 

Restaurant Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 14,735 3.7% 40 $5,595 80% 15% 0.25 206 

Restaurant Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 7,399 3.7% 40 $5,595 80% 80% 0.12 16 

Restaurant HVAC Aux Cooking Hood Controls Demand Controlled Ventilation - Cooking 
Hood Controls, with Sensors, Variable 
Speed Control, And Direct Make-up Air 

No Cooking Hood Controls Existing 12,173 5.7% 18 $6,000 25% 100% 0.13 1,847 
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Restaurant HVAC Aux Cooking Hood Controls Demand Controlled Ventilation - Cooking 
Hood Controls, with Sensors, Variable 
Speed Control, And Direct Make-up Air 

No Cooking Hood Controls New 8,658 10.0% 18 $6,000 25% 100% 0.16 75 

Restaurant HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

Existing 12,173 7.0% 20 $507 75% 85% 2.07 4,126 

Restaurant HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

New 8,658 7.0% 20 $507 75% 85% 1.47 95 

Restaurant HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors Existing 12,173 0.9% 10 $19 81% 85% 3.87 768 

Restaurant HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors New 8,658 0.9% 10 $19 81% 85% 2.75 18 

Restaurant HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

Existing 12,173 5.3% 20 $338 75% 85% 2.34 1,046 

Restaurant HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

New 8,658 5.3% 20 $338 75% 85% 1.66 24 

Restaurant HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan Existing 12,173 7.0% 5 $500 65% 4% 0.54 117 

Restaurant HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan New 8,658 7.0% 5 $500 65% 4% 0.38 3 

Restaurant HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan Existing 12,173 7.0% 5 $500 65% 90% 0.54 2,639 

Restaurant HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan New 8,658 7.0% 5 $500 65% 90% 0.38 61 

Restaurant Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 19,193 6.0% 9 $2,500 98% 30% 0.27 646 

Restaurant Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 16,345 6.0% 9 $2,500 98% 30% 0.23 23 

Restaurant Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 19,193 2.3% 9 $1,875 100% 75% 0.14 616 

Restaurant Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 16,345 2.3% 13 $1,875 99% 75% 0.17 22 

Restaurant Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.43 

Existing 19,193 15.0% 14 $611 70% 90% 3.79 6,234 

Restaurant Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.43 

New 16,345 15.0% 14 $405 70% 90% 4.87 174 

Restaurant Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.43 

Existing 19,193 20.0% 14 $1,353 85% 75% 2.19 8,075 

Restaurant Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.43 

New 16,345 20.0% 14 $1,080 85% 75% 2.34 225 
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Restaurant Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.43 

Existing 19,193 25.0% 14 $2,112 90% 70% 1.68 9,559 

Restaurant Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.43 

New 16,345 25.0% 14 $1,770 90% 70% 1.71 267 

Restaurant Lighting HE Fixtures/Design - Existing to Code Code Required LPD And Control 
Strategies: LPD = 1.43 

Existing Lighting Design Existing 19,193 22.0% 14 $2,915 40% 95% 1.24 17,605 

Restaurant Lighting LED Exit Lighting 5W LED Upgrade from 16W CFL CFL Exit Sign (16 Watts) Existing 19,193 1.4% 11 $40 65% 95% 5.15 941 

Restaurant Lighting LED Exit Lighting 5W LED Upgrade from 40W incan Incandescent Exit Sign (40 
Watts) 

Existing 19,193 1.8% 11 $40 65% 95% 6.56 1,198 

Restaurant Lighting LED Refrigeration Case Lights LED Refrigeration Case Lights (28W) Fluorescent Refrigeration Case 
Lights (60W) 

Existing 19,193 8.7% 13 $3,189 80% 40% 0.44 6,167 

Restaurant Lighting LED Refrigeration Case Lights LED Refrigeration Case Lights (28W) Fluorescent Refrigeration Case 
Lights (60W) 

New 16,345 10.3% 13 $3,220 80% 40% 0.44 204 

Restaurant Lighting Lighting Retrocommissioning Lighting Retrocommissioning No Commissioning Existing 19,193 7.0% 5 $675 85% 90% 0.60 7,942 

Restaurant Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor Existing 19,193 4.0% 9 $47 100% 45% 9.29 1,346 

Restaurant Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor New 16,345 4.0% 10 $47 100% 45% 8.79 61 

Restaurant Lighting Task Lighting Delamp And Install Task Lighting No Task Lighting Existing 19,193 10.6% 13 $2,520 90% 65% 0.68 13,752 

Restaurant Lighting Time Clocks And Timers Install Time Clock Lighting No Time Clock Existing 19,193 4.9% 9 $135 100% 85% 4.08 2,296 

Restaurant Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

Existing 5,160 0.1% 7 $1 90% 20% 1.60 9 

Restaurant Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

New 5,160 0.1% 7 $1 90% 20% 1.60 0 

Restaurant Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features Existing 5,160 3.1% 4 $1 25% 64% 76.95 235 

Restaurant Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features New 5,160 3.0% 4 $1 25% 64% 74.72 7 

Restaurant Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

Existing 5,160 21.8% 6 $157 45% 5% 2.71 292 

Restaurant Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

New 5,160 21.8% 6 $157 45% 5% 2.71 10 

Restaurant Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features Existing 5,160 3.3% 4 $1 45% 5% 40.81 44 

Restaurant Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features New 5,160 3.3% 4 $1 45% 5% 40.81 1 

Restaurant Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features Existing 5,160 1.9% 4 $75 15% 64% 0.31 86 
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Restaurant Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features New 5,160 1.9% 4 $75 15% 64% 0.31 3 

Restaurant Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features Existing 5,160 0.1% 5 $15 40% 75% 0.13 22 

Restaurant Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features New 5,160 0.1% 5 $15 40% 75% 0.13 1 

Restaurant Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features Existing 5,160 1.4% 4 $1 45% 5% 17.22 18 

Restaurant Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features New 5,160 1.4% 4 $1 45% 5% 17.22 1 

Restaurant Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler Existing 5,160 7.0% 10 $1 75% 35% 231.09 1,096 

Restaurant Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler New 5,160 7.0% 10 $1 75% 35% 231.09 36 

Restaurant Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management Existing 5,160 1.8% 5 $21 30% 95% 1.30 59 

Restaurant Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management New 5,160 1.8% 5 $21 30% 95% 1.30 2 

Restaurant Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

Existing 5,160 1.6% 13 $120 65% 19% 0.55 113 

Restaurant Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

New 5,160 1.6% 13 $120 65% 19% 0.55 4 

Restaurant Plug Load Residential-Size Refrigerator/Freezer 
- Early Replacement 

Energy Star Refrigerator/Freezer Baseline Refrigerator/Freezer Existing 5,160 18.4% 7 $550 35% 25% 0.77 958 

Restaurant Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard Existing 5,160 33.8% 14 $158 80% 5% 9.72 806 

Restaurant Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard New 5,160 33.8% 14 $158 80% 5% 9.72 26 

Restaurant Plug Load Vending Miser Passive Infrared Sensor on Vending 
Machine Monitoring Vacancy of Area And 
Cycles Cooling - Controls 

No Vending Miser - No controls Existing 5,160 22.7% 3 $283 25% 5% 0.73 169 

Restaurant Refrigeration Anti-Sweat (Humidistat) Controls Variable Temp. Controls (Humidistat) Constant Controls Existing 13,387 4.9% 8 $57 45% 25% 5.81 745 

Restaurant Refrigeration Anti-Sweat (Humidistat) Controls Variable Temp. Controls (Humidistat) Constant Controls New 13,387 5.0% 8 $57 45% 25% 5.79 25 

Restaurant Refrigeration Commercial Reach-In Refrigerator Energy Star Commercial Reach-In 
Refrigerator 

Commercial-Size Refrigerator - 
Standard 

Existing 13,387 9.2% 10 $349 100% 67% 2.21 9,492 

Restaurant Refrigeration Commercial Reach-In Refrigerator Energy Star Commercial Reach-In 
Refrigerator 

Commercial-Size Refrigerator - 
Standard 

New 13,387 9.2% 10 $349 100% 67% 2.21 311 

Restaurant Refrigeration Defrost Demand Control  - Hot Gas Refrigerant Defrost w/ Hot Gas No Defrost Demand Control - 
Hot Gas 

Existing 13,387 1.3% 10 $84 68% 5% 1.29 68 
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Restaurant Refrigeration Defrost Demand Control  - Hot Gas Refrigerant Defrost w/ Hot Gas No Defrost Demand Control - 
Hot Gas 

New 13,387 1.3% 10 $84 68% 5% 1.29 2 

Restaurant Refrigeration Display Cases High-Efficiency Display Cases Display Cases - Standard Existing 13,387 3.6% 15 $275 90% 19% 1.60 468 

Restaurant Refrigeration Display Cases High-Efficiency Display Cases Display Cases - Standard New 13,387 3.6% 15 $305 90% 19% 1.44 15 

Restaurant Refrigeration Evaporative Condenser - High-
Efficiency 

High-Efficiency Evaporative Condenser Air-Cooled Condenser Existing 13,387 0.7% 15 $782 65% 70% 0.11 210 

Restaurant Refrigeration Evaporative Condenser - High-
Efficiency 

High-Efficiency Evaporative Condenser Air-Cooled Condenser New 13,387 0.7% 15 $789 65% 70% 0.11 7 

Restaurant Refrigeration High-Efficiency Case Fans High-Efficiency Case Fans, display cases Standard Case Fans Existing 13,387 1.8% 15 $247 75% 15% 0.89 157 

Restaurant Refrigeration High-Efficiency Case Fans High-Efficiency Case Fans, display cases Standard Case Fans New 13,387 1.8% 15 $46 75% 15% 4.84 5 

Restaurant Refrigeration High-Efficiency Compressor High-Efficiency Compressor (15% More 
Efficient) 

Standard Compressor, 40% 
Efficiency 

Existing 13,387 8.4% 10 $792 72% 15% 0.89 586 

Restaurant Refrigeration High-Efficiency Compressor High-Efficiency Compressor (15% More 
Efficient) 

Standard Compressor, 40% 
Efficiency 

New 13,387 8.4% 10 $800 72% 15% 0.88 20 

Restaurant Refrigeration High-Efficiency Evaporator Fans - 
Walk-ins 

High-Efficiency Evaporator Fans, Walk-in 
Refrigerators 

Standard Evaporator Fans Existing 13,387 1.0% 15 $102 75% 92% 1.15 440 

Restaurant Refrigeration High-Efficiency Evaporator Fans - 
Walk-ins 

High-Efficiency Evaporator Fans, Walk-in 
Refrigerators 

Standard Evaporator Fans New 13,387 1.0% 15 $103 75% 92% 1.14 14 

Restaurant Refrigeration Ice Maker Energy Star Ice Maker - High-Efficiency Standard Ice Maker Existing 13,387 2.7% 10 $117 86% 85% 1.90 3,005 

Restaurant Refrigeration Ice Maker Energy Star Ice Maker - High-Efficiency Standard Ice Maker New 13,387 2.7% 10 $117 86% 85% 1.90 98 

Restaurant Refrigeration Motor - Case Fans with ECM motors ECM motors on evaporator fan, on 
display cases 

48 cf 2-door reach-in 
commercial refrigerator 

Existing 13,387 3.8% 12 $118 50% 10% 3.21 64 

Restaurant Refrigeration Motor - Case Fans with ECM motors ECM motors on evaporator fan, on 
display cases 

48 cf 2-door reach-in 
commercial refrigerator 

New 13,387 3.8% 12 $118 50% 10% 3.21 2 

Restaurant Refrigeration Night Covers for Display Cases Night Covers for Display Cases No Night Covers Existing 13,387 3.3% 5 $70 85% 30% 1.88 1,292 

Restaurant Refrigeration Night Covers for Display Cases Night Covers for Display Cases No Night Covers New 13,387 4.0% 5 $86 85% 30% 1.89 52 

Restaurant Refrigeration Parallel Unequal Compressor Multiple Compressors in Parallel Parallel Equal Compressors (2) Existing 13,387 8.4% 15 $1,000 90% 35% 1.03 3,501 

Restaurant Refrigeration Reduced Speed or Cycling of 
Evaporator Fans 

VFD on Evaporator Fans (Evap Fan 
Control on Walk-In) 

Constant Speed Evaporator 
Fans 

Existing 13,387 6.0% 10 $36 70% 30% 13.91 852 

Restaurant Refrigeration Reduced Speed or Cycling of 
Evaporator Fans 

VFD on Evaporator Fans (Evap Fan 
Control on Walk-In) 

Constant Speed Evaporator 
Fans 

New 13,387 6.0% 10 $36 70% 30% 13.81 28 
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Restaurant Refrigeration Refrigeration -  Retro Commissioning Refrigeration Retro Commissioning 
(Refrigeration System Diagnostics / 
Operations And Maintenance) 

No Re-commissioning Existing 13,387 6.9% 3 $144 90% 10% 1.10 826 

Restaurant Refrigeration Refrigeration - Commissioning Commissioning (Refrigeration System 
Diagnostics / Operations and 
Maintenance for a new unit) 

No Commissioning New 13,387 3.8% 3 $56 90% 5% 1.54 7 

Restaurant Refrigeration Refrigerator eCube Refrigerator eCube No Refrigerator eCube Existing 13,387 1.2% 10 $109 95% 75% 0.88 1,267 

Restaurant Refrigeration Refrigerator eCube Refrigerator eCube No Refrigerator eCube New 13,387 1.2% 10 $110 95% 75% 0.88 42 

Restaurant Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors Existing 13,387 3.2% 16 $149 77% 95% 2.78 3,596 

Restaurant Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors New 13,387 3.2% 16 $150 77% 95% 2.75 118 

Restaurant Refrigeration Strip Curtains for Walk-Ins Strip Curtains for Walk-Ins No Strip Curtains for Walk-Ins Existing 13,387 2.0% 4 $180 20% 5% 0.35 31 

Restaurant Refrigeration Strip Curtains for Walk-Ins Strip Curtains for Walk-Ins No Strip Curtains for Walk-Ins New 13,387 2.0% 4 $180 20% 5% 0.35 1 

Restaurant Space Heat Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 21,841 12.5% 3 $493 40% 90% 0.86 3,083 

Restaurant Space Heat Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 21,841 15.0% 5 $782 100% 5% 1.13 232 

Restaurant Space Heat Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 21,841 10.0% 5 $438 100% 75% 1.35 4,976 

Restaurant Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 21,841 15.0% 5 $316 100% 50% 2.80 2,580 

Restaurant Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 14,092 15.0% 5 $316 100% 50% 1.81 53 

Restaurant Space Heat Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 21,841 2.5% 18 $600 45% 45% 0.87 331 

Restaurant Space Heat Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 21,841 15.0% 10 $4,300 94% 5% 0.42 427 

Restaurant Space Heat Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

Existing 21,841 4.5% 10 $5,450 85% 100% 0.10 2,219 

Restaurant Space Heat Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 21,841 10.0% 10 $70 10% 40% 17.34 308 

Restaurant Space Heat Insulation (Ceiling) R-38 R-20 (Code) Existing 21,841 2.0% 25 $1,625 95% 75% 0.34 417 

Restaurant Space Heat Insulation (Ceiling) R-38 R-20 (Code) New 14,092 2.0% 25 $1,625 95% 75% 0.22 10 
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Restaurant Space Heat Insulation (Ceiling) R-49 R-20 (Code) Existing 21,841 3.0% 25 $2,050 65% 75% 0.40 431 

Restaurant Space Heat Insulation (Ceiling) R-49 R-20 (Code) New 14,092 3.0% 25 $2,050 65% 75% 0.26 10 

Restaurant Space Heat Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 21,841 2.4% 25 $1,525 85% 75% 0.43 920 

Restaurant Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 21,841 3.0% 25 $252 15% 10% 3.26 17 

Restaurant Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 21,841 4.4% 25 $404 15% 10% 2.99 24 

Restaurant Space Heat Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 21,841 12.5% 25 $660 35% 10% 5.19 336 

Restaurant Space Heat Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 14,092 6.0% 25 $1,060 95% 95% 1.00 82 

Restaurant Space Heat Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 21,841 1.0% 25 $675 90% 35% 0.41 186 

Restaurant Space Heat Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 21,841 3.0% 25 $1,300 90% 35% 0.63 578 

Restaurant Space Heat Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 14,092 0.2% 30 $886 90% 75% 0.06 2 

Restaurant Space Heat Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 14,092 5.0% 20 $1,047 80% 90% 0.71 52 

Restaurant Space Heat Radiant Heating Install Electric Radiant Heating Baseline Electric Furnace 
System 

New 14,092 5.3% 10 $1,160 95% 75% 0.36 61 

Restaurant Space Heat Scheduled AHU Reduce AHU runtime No schedule Existing 21,841 3.0% 5 $528 20% 20% 0.33 4 

Restaurant Space Heat Scheduled AHU Reduce AHU runtime No schedule New 14,092 3.0% 5 $422 20% 20% 0.27 0 

Restaurant Space Heat Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 21,841 25.0% 10 $5,275 98% 25% 0.58 3,987 

Restaurant Space Heat Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 21,841 3.0% 15 $139 42% 95% 3.87 89 

Restaurant Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 21,841 5.9% 25 $18,667 98% 15% 0.09 242 

Restaurant Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 14,092 5.9% 25 $18,667 98% 80% 0.06 63 

Restaurant Space Heat Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 21,841 3.7% 40 $5,595 80% 15% 0.25 128 

Restaurant Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 Existing 2,838 3.3% 20 $215 NA NA 0.50 691 
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Restaurant Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 New 2,836 3.3% 20 $215 NA NA 0.50 74 

Restaurant Water Heat Demand controlled Circulating 
Systems 

Install demand-based control system 
(VFD Control by Demand) 

No demand control systems in 
place 

Existing 2,971 5.0% 15 $695 94% 75% 0.19 481 

Restaurant Water Heat Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 2,971 33.5% 10 $2,570 95% 70% 0.23 362 

Restaurant Water Heat Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 2,971 2.3% 13 $600 25% 46% 0.09 21 

Restaurant Water Heat Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & 
< 5.8 gal/cycle) 

Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 2,971 1.0% 13 $30 25% 46% 0.80 10 

Restaurant Water Heat Drainwater Heat Recovery Water 
Heater 

Install (Power-Pipe or GFX) - Heat 
Recovery Water Heater 

No Heat Recovery System Existing 2,971 10.0% 25 $239 92% 5% 1.68 67 

Restaurant Water Heat Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 2,971 3.2% 10 $2 25% 95% 25.40 123 

Restaurant Water Heat Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 2,971 4.5% 10 $7 15% 95% 11.15 104 

Restaurant Water Heat Heat Pump Water Heater EF = 2.5 EF=0.92 Baseline Electric 
Water Heater 

Existing 2,971 50.0% 15 $3,168 94% 19% 0.42 100 

Restaurant Water Heat Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 2,971 1.0% 15 $26 90% 80% 1.03 104 

Restaurant Water Heat Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 2,971 2.3% 5 $5 25% 95% 4.05 90 

Restaurant Water Heat Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead (Federal 
Code) 

Existing 2,971 1.1% 10 $5 75% 15% 4.04 21 

Restaurant Water Heat Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 2,971 2.5% 10 $9 20% 15% 4.85 12 

Restaurant Water Heat RE - Solar Water Heater Passive solar water heating Non-solar hot water heater Existing 2,971 19.7% 20 $5,950 95% 20% 0.11 61 

Restaurant Water Heat Water Heater Tank Blanket/Insulation R-6.9 No tank Insulation Existing 2,971 4.0% 10 $130 35% 15% 0.55 29 

Restaurant Water Heat Water Heater Thermostat Setback Thermostat Setback and Replecement 
(120 Degrees) 

No Thermostat Setback (130 
Degrees) 

Existing 2,971 7.7% 11 $205 75% 75% 0.74 619 

Restaurant Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

Existing 2,971 61.7% 15 $12,275 94% 2% 0.13 7 

Restaurant Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

New 2,835 61.7% 15 $12,275 94% 21% 0.13 2 

Restaurant Water Heat Water Heater, Install Timer Water heater timer No timer Existing 2,971 8.5% 20 $260 75% 85% 1.10 881 

Restaurant Water Heat Water Heater, Install Timer Water heater timer No timer New 2,835 8.5% 20 $260 45% 10% 1.05 2 
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Retail Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

Existing 19,258 10.4% 15 $7,560 NA NA 0.41 9,382 

Retail Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

New 15,287 10.4% 15 $6,048 NA NA 0.41 628 

Retail Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 19,258 2.6% 15 $2,115 NA NA 0.37 0 

Retail Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

New 15,287 2.6% 15 $1,692 NA NA 0.36 0 

Retail Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 19,258 6.7% 15 $4,185 NA NA 0.47 0 

Retail Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

New 15,287 6.7% 15 $3,348 NA NA 0.47 0 

Retail Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

Existing 19,406 15.0% 15 $8,208 99% 2% 0.55 27 

Retail Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

New 14,775 15.0% 15 $6,566 99% 70% 0.52 22 

Retail Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit Existing 19,406 3.0% 15 $45 3% 44% 19.95 80 

Retail Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit New 14,775 3.0% 15 $36 50% 44% 18.99 28 

Retail Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 19,406 1.0% 10 $5,985 75% 5% 0.03 67 

Retail Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 14,775 1.0% 10 $5,985 75% 5% 0.03 2 

Retail Cooling DX Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 14,775 12.5% 3 $6,570 80% 90% 0.08 244 

Retail Cooling DX Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 19,406 12.5% 3 $1,774 40% 90% 0.38 7,510 

Retail Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 19,406 10.0% 20 $6,120 98% 95% 0.62 14,661 

Retail Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 14,775 10.0% 20 $6,120 98% 95% 0.47 290 

Retail Cooling DX Cooling DX Package-Air Side 
Economizer 

Air-Side Economizer No Economizer Existing 19,406 15.0% 15 $7,655 80% 10% 0.59 1,913 

Retail Cooling DX DX Tune-Up / Diagnostics DX Tune-Up / Diagnostics No DX Tune-Up / Diagnostics Existing 19,406 10.0% 3 $2,160 95% 95% 0.25 12,889 

Retail Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system Existing 19,406 25.0% 15 $18,754 85% 50% 0.40 13,804 
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Retail Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system New 14,775 25.0% 15 $18,754 85% 50% 0.30 328 

Retail Cooling DX Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 19,406 15.0% 5 $2,813 59% 75% 0.52 2,826 

Retail Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 19,406 10.0% 5 $1,575 80% 75% 0.62 5,249 

Retail Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 14,775 10.0% 5 $1,575 80% 75% 0.47 107 

Retail Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 19,406 15.0% 5 $1,137 80% 50% 1.28 2,671 

Retail Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 14,775 15.0% 5 $1,137 80% 50% 0.97 61 

Retail Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 19,406 2.5% 18 $2,160 45% 45% 0.40 588 

Retail Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 14,775 2.5% 18 $2,160 45% 45% 0.31 14 

Retail Cooling DX Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

Existing 19,406 4.5% 10 $5,450 85% 2% 0.17 85 

Retail Cooling DX Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

New 14,775 4.5% 10 $5,450 85% 2% 0.13 2 

Retail Cooling DX Green Roof Vegetation on Roof Standard roofing techniques Existing 19,406 10.0% 30 $91,170 98% 4% 0.06 364 

Retail Cooling DX Green Roof Vegetation on Roof Standard roofing techniques New 14,775 10.0% 30 $91,170 98% 4% 0.04 8 

Retail Cooling DX Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 19,406 5.0% 10 $174 10% 10% 5.88 90 

Retail Cooling DX Insulation (Ceiling) R-38 R-20 (Code) Existing 19,406 2.0% 25 $5,850 95% 75% 0.15 766 

Retail Cooling DX Insulation (Ceiling) R-38 R-20 (Code) New 14,775 2.0% 25 $5,850 95% 75% 0.12 17 

Retail Cooling DX Insulation (Ceiling) R-49 R-20 (Code) Existing 19,406 3.0% 25 $7,380 98% 75% 0.18 1,198 

Retail Cooling DX Insulation (Ceiling) R-49 R-20 (Code) New 14,775 3.0% 25 $7,380 98% 75% 0.14 27 

Retail Cooling DX Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 19,406 2.4% 25 $5,490 85% 75% 0.20 1,694 

Retail Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 19,406 3.0% 25 $908 15% 10% 1.48 39 

Retail Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 19,406 4.4% 25 $1,454 15% 10% 1.36 58 
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Retail Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 14,775 3.3% 25 $406 15% 10% 2.78 1 

Retail Cooling DX Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 19,406 5.0% 25 $1,252 35% 10% 1.79 307 

Retail Cooling DX Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 14,775 3.0% 25 $2,012 95% 95% 0.51 86 

Retail Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 19,406 1.0% 25 $2,430 90% 35% 0.18 344 

Retail Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 14,775 1.0% 25 $2,430 90% 35% 0.14 8 

Retail Cooling DX Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 19,406 3.0% 25 $4,680 90% 35% 0.29 1,057 

Retail Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=10.37 EER=8.77 (IECC Code 
Replacement) 

Existing 19,406 15.4% 15 $1,458 50% 0% 3.17 12 

Retail Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=10.37 (IECC Code New 
Construction) 

New 14,775 5.7% 15 $3,283 85% 0% 0.40 1 

Retail Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=8.77 (IECC Code 
Replacement) 

Existing 19,406 20.3% 15 $5,562 85% 0% 1.09 27 

Retail Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=8.77 (IECC Code Replacement) Existing Packaged Terminal Air 
Conditioner 

Existing 19,406 15.1% 15 $49,842 25% 0% 0.09 6 

Retail Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=9.8 EER=8.77 (IECC Code 
Replacement) 

Existing 19,406 10.5% 15 $918 50% 0% 3.43 8 

Retail Cooling DX Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 14,775 0.4% 30 $3,191 90% 75% 0.04 6 

Retail Cooling DX Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 14,775 15.0% 20 $3,768 80% 90% 1.15 432 

Retail Cooling DX Room Air Conditioner (10,000 Btu/h) EER=11.0 (Federal Code) Existing Room Air Conditioner Existing 19,406 16.4% 10 $20,466 5% 2% 0.16 10 

Retail Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) Existing 19,406 1.8% 10 $4,266 25% 2% 0.09 5 

Retail Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) New 14,775 1.8% 10 $3,413 25% 2% 0.08 0 

Retail Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) Existing 19,406 7.6% 10 $9,720 50% 2% 0.16 45 

Retail Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) New 14,775 7.6% 10 $7,776 50% 2% 0.15 2 

Retail Cooling DX Scheduled AHU Reduce AHU runtime No schedule Existing 19,406 3.0% 5 $1,425 20% 20% 0.20 7 

Retail Cooling DX Scheduled AHU Reduce AHU runtime No schedule New 14,775 3.0% 5 $1,140 20% 20% 0.19 0 

Retail Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 19,406 3.0% 15 $139 54% 95% 6.48 1,393 

Retail Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 14,775 3.0% 15 $139 54% 95% 4.93 32 

Retail Cooling DX Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 19,406 30.0% 10 $27,360 70% 15% 0.22 3,639 
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Retail Cooling DX Window RE - Window Overhangs Overhangs over windows for shading No window overhangs New 14,775 1.9% 30 $2,469 75% 75% 0.30 29 

Retail Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 19,406 5.5% 25 $46,109 98% 15% 0.05 434 

Retail Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 14,775 5.9% 25 $46,109 98% 80% 0.04 55 

Retail Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 19,406 3.5% 40 $13,819 80% 15% 0.15 222 

Retail Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 14,775 3.7% 40 $13,819 80% 80% 0.12 28 

Retail HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors Existing 16,043 20.0% 10 $1,839 85% 5% 1.23 312 

Retail HVAC Aux Automated Exhaust VFD Control - 
Parking Garage CO sensor 

CO Sensors No CO Sensors New 8,078 20.0% 10 $1,839 85% 5% 0.62 5 

Retail HVAC Aux Cooking Hood Controls Demand Controlled Ventilation - Cooking 
Hood Controls, with Sensors, Variable 
Speed Control, And Direct Make-up Air 

No Cooking Hood Controls Existing 16,043 0.5% 18 $1,080 65% 25% 0.09 241 

Retail HVAC Aux Cooking Hood Controls Demand Controlled Ventilation - Cooking 
Hood Controls, with Sensors, Variable 
Speed Control, And Direct Make-up Air 

No Cooking Hood Controls New 8,078 0.9% 18 $1,080 65% 25% 0.08 7 

Retail HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

Existing 16,043 7.0% 20 $1,826 75% 85% 0.81 9,811 

Retail HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

New 8,078 7.0% 20 $1,826 75% 85% 0.41 162 

Retail HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors Existing 16,043 0.9% 10 $67 81% 85% 1.53 1,828 

Retail HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors New 8,078 0.9% 10 $67 81% 85% 0.77 30 

Retail HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

Existing 16,043 5.3% 20 $1,216 75% 85% 0.92 2,487 

Retail HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

New 8,078 5.3% 20 $1,216 75% 85% 0.46 41 

Retail HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

Existing 16,043 8.8% 10 $3,287 77% 10% 0.30 235 

Retail HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

New 8,078 8.8% 10 $3,287 77% 20% 0.15 8 
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Retail HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan Existing 16,043 7.0% 5 $1,800 65% 4% 0.21 275 

Retail HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan New 8,078 7.0% 5 $1,800 65% 4% 0.11 5 

Retail HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan Existing 16,043 7.0% 5 $1,800 65% 90% 0.21 6,195 

Retail HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan New 8,078 7.0% 5 $1,800 65% 90% 0.11 102 

Retail HVAC Aux Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 16,043 12.0% 10 $27,360 70% 15% 0.05 3,543 

Retail Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

Existing 83,039 2.7% 9 $1,524 75% 10% 0.94 4,217 

Retail Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

New 52,177 2.7% 9 $1,524 75% 10% 0.59 87 

Retail Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 83,039 6.0% 9 $7,590 84% 30% 0.42 5,262 

Retail Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 52,177 6.0% 9 $7,590 84% 30% 0.26 140 

Retail Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 83,039 4.5% 9 $5,693 100% 75% 0.42 11,713 

Retail Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 52,177 4.5% 13 $5,693 99% 75% 0.37 313 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.5 

Existing 83,039 15.0% 14 $2,198 70% 90% 4.91 43,802 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.5 

New 52,177 15.0% 14 $1,458 70% 90% 4.65 902 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.5 

Existing 83,039 20.0% 14 $4,871 85% 75% 2.83 56,735 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.5 

New 52,177 20.0% 14 $3,888 85% 75% 2.23 1,168 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.5 

Existing 83,039 25.0% 14 $7,603 90% 70% 2.17 67,165 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.5 

New 52,177 25.0% 14 $6,372 90% 70% 1.63 1,383 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 35%  - Only High Bay 
Applications 

Code Required LPD And 
Control Strategies: LPD = 1.5 

Existing 83,039 31.5% 14 $3,148 95% 50% 6.04 58,261 

Retail Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 35%  - Only High Bay 
Applications 

Code Required LPD And 
Control Strategies: LPD = 1.5 

New 52,177 31.5% 14 $2,322 95% 50% 5.15 1,199 
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Retail Lighting HE Fixtures/Design - Existing to Code Code Required LPD And Control 
Strategies: LPD = 1.5 

Existing Lighting Design Existing 83,039 38.5% 14 $10,494 40% 95% 2.81 288,627 

Retail Lighting LED Exit Lighting 5W LED Upgrade from 16W CFL CFL Exit Sign (16 Watts) Existing 83,039 1.4% 11 $144 65% 95% 6.67 8,816 

Retail Lighting LED Exit Lighting 5W LED Upgrade from 40W incan Incandescent Exit Sign (40 
Watts) 

Existing 83,039 1.8% 11 $144 65% 95% 8.49 11,221 

Retail Lighting LED Refrigeration Case Lights LED Refrigeration Case Lights (28W) Fluorescent Refrigeration Case 
Lights (60W) 

Existing 83,039 3.0% 13 $6,352 80% 10% 0.35 4,968 

Retail Lighting LED Refrigeration Case Lights LED Refrigeration Case Lights (28W) Fluorescent Refrigeration Case 
Lights (60W) 

New 52,177 4.5% 13 $6,387 80% 10% 0.33 155 

Retail Lighting Lighting Retrocommissioning Lighting Retrocommissioning No Commissioning Existing 83,039 7.0% 5 $2,430 85% 90% 0.78 75,516 

Retail Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor Existing 83,039 4.0% 9 $168 88% 45% 12.03 11,200 

Retail Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor New 52,177 4.0% 10 $168 88% 45% 8.39 382 

Retail Lighting Task Lighting Delamp And Install Task Lighting No Task Lighting Existing 83,039 2.8% 13 $2,520 90% 65% 0.84 34,196 

Retail Lighting Time Clocks And Timers Install Time Clock Lighting No Time Clock Existing 83,039 4.9% 9 $1,565 86% 85% 1.64 18,521 

Retail Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

Existing 19,612 0.1% 7 $5 90% 20% 1.69 77 

Retail Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

New 19,612 0.1% 7 $4 90% 20% 2.12 3 

Retail Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features Existing 19,612 2.5% 4 $2 25% 64% 65.22 1,550 

Retail Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features New 19,612 2.4% 4 $2 25% 64% 63.58 50 

Retail Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

Existing 19,612 5.9% 6 $157 45% 20% 2.79 2,607 

Retail Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

New 19,612 7.4% 6 $157 45% 20% 3.50 107 

Retail Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features Existing 19,612 0.9% 4 $1 45% 20% 46.67 390 

Retail Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features New 19,612 1.1% 4 $1 45% 20% 58.55 16 

Retail Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features Existing 19,612 1.8% 4 $270 15% 64% 0.32 690 

Retail Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features New 19,612 2.3% 4 $270 15% 64% 0.40 28 

Retail Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features Existing 19,612 0.1% 5 $15 40% 75% 0.50 184 

Retail Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features New 19,612 0.1% 5 $15 40% 75% 0.50 6 
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Retail Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features Existing 19,612 0.4% 4 $1 45% 20% 19.70 165 

Retail Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features New 19,612 0.5% 4 $1 45% 20% 24.71 7 

Retail Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler Existing 19,612 1.9% 10 $1 75% 15% 264.27 1,047 

Retail Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler New 19,612 2.4% 10 $1 75% 15% 331.53 43 

Retail Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management Existing 19,612 1.8% 5 $76 30% 95% 0.36 489 

Retail Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management New 19,612 1.8% 5 $76 30% 95% 0.36 16 

Retail Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

Existing 19,612 0.4% 13 $120 65% 3% 0.55 36 

Retail Plug Load Residential-Size Refrigerator Energy Star Residential-Size Refrigerator Residential-Size Refrigerator - 
Standard 

New 19,612 0.5% 13 $120 65% 3% 0.55 1 

Retail Plug Load Residential-Size Refrigerator/Freezer 
- Early Replacement 

Energy Star Refrigerator/Freezer Baseline Refrigerator/Freezer Existing 19,612 5.0% 7 $550 35% 25% 0.77 2,136 

Retail Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard Existing 19,612 9.2% 14 $158 80% 5% 9.98 1,797 

Retail Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard New 19,612 11.5% 14 $158 80% 5% 12.52 74 

Retail Plug Load Vending Miser Passive Infrared Sensor on Vending 
Machine Monitoring Vacancy of Area And 
Cycles Cooling - Controls 

No Vending Miser - No controls Existing 19,612 6.2% 3 $284 25% 5% 0.75 377 

Retail Space Heat Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 128,768 12.5% 3 $1,774 40% 90% 1.51 5,697 

Retail Space Heat Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 128,768 15.0% 5 $2,813 59% 75% 1.97 3,912 

Retail Space Heat Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 128,768 10.0% 5 $1,575 80% 75% 2.34 7,450 

Retail Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 128,768 15.0% 5 $1,137 80% 50% 4.87 3,830 

Retail Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 148,119 15.0% 5 $1,137 80% 50% 5.60 140 

Retail Space Heat Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 128,768 2.5% 18 $2,160 45% 45% 1.49 612 



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services      D-173 

Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 

Savings 
as 
Percent 
of End 
Use 

Measure 
Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Retail Space Heat Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 128,768 15.0% 10 $15,480 94% 5% 0.73 789 

Retail Space Heat Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust 
Hood Instead of Pulling Conditioned Air 

Hood Pulls Conditioned Air (No 
Make-up Air) 

Existing 128,768 4.5% 10 $5,450 85% 2% 0.62 85 

Retail Space Heat Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 128,768 10.0% 10 $174 10% 10% 43.36 143 

Retail Space Heat Insulation (Ceiling) R-38 R-20 (Code) Existing 128,768 2.0% 25 $5,850 95% 75% 0.57 768 

Retail Space Heat Insulation (Ceiling) R-38 R-20 (Code) New 148,119 2.0% 25 $5,850 95% 75% 0.66 32 

Retail Space Heat Insulation (Ceiling) R-49 R-20 (Code) Existing 128,768 3.0% 25 $7,380 98% 75% 0.68 1,201 

Retail Space Heat Insulation (Ceiling) R-49 R-20 (Code) New 148,119 3.0% 25 $7,380 98% 75% 0.79 50 

Retail Space Heat Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 128,768 2.4% 25 $5,490 85% 75% 0.74 1,698 

Retail Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 128,768 3.0% 25 $908 15% 10% 5.55 31 

Retail Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 128,768 4.4% 25 $1,454 15% 10% 5.09 46 

Retail Space Heat Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 128,768 12.5% 25 $1,252 35% 10% 16.79 623 

Retail Space Heat Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 148,119 6.0% 25 $2,012 95% 95% 5.77 273 

Retail Space Heat Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 128,768 1.0% 25 $2,430 90% 35% 0.69 344 

Retail Space Heat Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 128,768 3.0% 25 $4,680 90% 35% 1.08 1,067 

Retail Space Heat Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 148,119 1.3% 30 $3,191 90% 75% 0.90 40 

Retail Space Heat Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 148,119 5.0% 20 $3,768 80% 90% 2.15 172 

Retail Space Heat Radiant Heating Install Electric Radiant Heating Baseline Electric Furnace 
System 

New 148,119 5.3% 10 $4,176 95% 75% 1.09 202 

Retail Space Heat Scheduled AHU Reduce AHU runtime No schedule Existing 128,768 3.0% 5 $1,425 20% 20% 0.78 7 

Retail Space Heat Scheduled AHU Reduce AHU runtime No schedule New 148,119 3.0% 5 $1,140 20% 20% 1.12 0 

Retail Space Heat Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 128,768 25.0% 10 $18,990 98% 25% 0.99 7,368 

Retail Space Heat Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 128,768 3.0% 15 $139 54% 95% 23.81 222 

Retail Space Heat Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 128,768 13.0% 10 $27,360 70% 15% 0.36 1,460 
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Retail Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 128,768 5.5% 25 $46,109 98% 15% 0.20 429 

Retail Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 148,119 5.9% 25 $46,109 98% 80% 0.25 207 

Retail Space Heat Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 128,768 3.5% 40 $13,819 80% 15% 0.58 219 

Retail Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 Existing 948 3.3% 20 $154 NA NA 0.27 667 

Retail Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 New 948 3.3% 20 $154 NA NA 0.27 72 

Retail Water Heat Demand controlled Circulating 
Systems 

Install demand-based control system 
(VFD Control by Demand) 

No demand control systems in 
place 

Existing 992 5.0% 15 $2,500 94% 75% 0.02 485 

Retail Water Heat Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 992 9.3% 10 $2,570 95% 18% 0.03 24 

Retail Water Heat Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 992 7.0% 13 $600 25% 24% 0.10 33 

Retail Water Heat Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & 
< 5.8 gal/cycle) 

Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 992 3.2% 13 $30 25% 24% 0.96 15 

Retail Water Heat Drainwater Heat Recovery Water 
Heater 

Install (Power-Pipe or GFX) - Heat 
Recovery Water Heater 

No Heat Recovery System Existing 992 10.0% 25 $77 92% 5% 1.98 66 

Retail Water Heat Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 992 3.2% 10 $2 25% 95% 12.24 119 

Retail Water Heat Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 992 4.5% 10 $7 15% 95% 4.33 101 

Retail Water Heat Heat Pump Water Heater EF = 2.5 EF=0.92 Baseline Electric 
Water Heater 

Existing 992 50.0% 15 $2,263 94% 19% 0.22 96 

Retail Water Heat Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 992 1.0% 15 $25 90% 80% 0.40 103 

Retail Water Heat Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 992 2.3% 5 $5 45% 2% 1.45 3 

Retail Water Heat Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead (Federal 
Code) 

Existing 992 1.1% 10 $5 75% 15% 1.44 20 

Retail Water Heat Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 992 2.5% 10 $9 20% 15% 1.92 12 

Retail Water Heat RE - Solar Water Heater Passive solar water heating Non-solar hot water heater Existing 992 27.8% 20 $4,250 95% 20% 0.08 83 

Retail Water Heat Water Heater Tank Blanket/Insulation R-6.9 No tank Insulation Existing 992 4.0% 10 $130 35% 15% 0.21 29 
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Retail Water Heat Water Heater Thermostat Setback Thermostat Setback and Replecement 
(120 Degrees) 

No Thermostat Setback (130 
Degrees) 

Existing 992 7.7% 11 $204 45% 75% 0.29 367 

Retail Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

Existing 992 61.7% 15 $12,275 94% 2% 0.05 6 

Retail Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

New 948 61.7% 15 $12,275 94% 21% 0.05 2 

Retail Water Heat Water Heater, Install Timer Water heater timer No timer Existing 992 8.5% 20 $260 75% 85% 0.42 850 

Retail Water Heat Water Heater, Install Timer Water heater timer No timer New 948 8.5% 20 $260 45% 10% 0.40 2 

Small Office Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

Existing 2,939 10.4% 15 $775 NA NA 0.53 2,956 

Small Office Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

New 2,279 10.4% 15 $620 NA NA 0.51 193 

Small Office Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 2,939 2.6% 15 $217 NA NA 0.47 0 

Small Office Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

New 2,279 2.6% 15 $174 NA NA 0.46 0 

Small Office Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 2,939 6.7% 15 $429 NA NA 0.61 0 

Small Office Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

New 2,279 6.7% 15 $343 NA NA 0.59 0 

Small Office Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

Existing 2,971 15.0% 15 $842 99% 2% 0.71 8 

Small Office Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

New 2,202 15.0% 15 $674 99% 70% 0.66 7 

Small Office Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit Existing 2,971 3.0% 15 $5 3% 44% 25.61 25 

Small Office Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit New 2,202 3.0% 15 $4 50% 44% 23.54 8 

Small Office Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 2,971 1.0% 10 $998 75% 5% 0.03 21 

Small Office Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 2,202 1.0% 10 $998 75% 5% 0.02 0 

Small Office Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 2,971 10.0% 15 $375 94% 75% 1.06 3,900 

Small Office Cooling DX Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation New 2,202 10.0% 15 $200 94% 75% 1.47 89 
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Small Office Cooling DX Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 2,202 12.5% 3 $1,095 80% 90% 0.06 70 

Small Office Cooling DX Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 2,971 12.5% 3 $296 40% 90% 0.31 2,014 

Small Office Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 2,971 10.0% 20 $1,020 98% 35% 0.50 1,463 

Small Office Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 2,202 10.0% 20 $1,020 98% 35% 0.37 30 

Small Office Cooling DX Cooling DX Package-Air Side 
Economizer 

Air-Side Economizer No Economizer Existing 2,971 15.0% 15 $785 20% 10% 0.76 153 

Small Office Cooling DX DX Tune-Up / Diagnostics DX Tune-Up / Diagnostics No DX Tune-Up / Diagnostics Existing 2,971 10.0% 3 $222 95% 95% 0.34 4,440 

Small Office Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system Existing 2,971 25.0% 15 $3,126 85% 50% 0.32 4,377 

Small Office Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system New 2,202 25.0% 15 $3,126 85% 50% 0.24 95 

Small Office Cooling DX Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 2,971 15.0% 5 $469 28% 5% 0.42 26 

Small Office Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 2,971 10.0% 5 $263 80% 75% 0.50 1,522 

Small Office Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 2,202 10.0% 5 $263 80% 75% 0.37 30 

Small Office Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 2,971 15.0% 5 $189 80% 75% 1.04 1,273 

Small Office Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 2,202 15.0% 5 $189 80% 75% 0.77 26 

Small Office Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 2,971 2.5% 18 $360 45% 45% 0.32 186 

Small Office Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 2,202 2.5% 18 $360 45% 45% 0.24 4 

Small Office Cooling DX Green Roof Vegetation on Roof Standard roofing techniques Existing 2,971 10.0% 30 $15,195 98% 4% 0.04 120 

Small Office Cooling DX Green Roof Vegetation on Roof Standard roofing techniques New 2,202 10.0% 30 $15,195 98% 4% 0.03 2 

Small Office Cooling DX Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 2,971 5.0% 10 $33 10% 40% 4.06 113 

Small Office Cooling DX Insulation (Ceiling) R-38 R-20 (Code) Existing 2,971 2.0% 25 $975 25% 75% 0.12 66 

Small Office Cooling DX Insulation (Ceiling) R-38 R-20 (Code) New 2,202 2.0% 25 $975 25% 75% 0.09 1 
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Small Office Cooling DX Insulation (Ceiling) R-49 R-20 (Code) Existing 2,971 3.0% 25 $1,230 65% 75% 0.15 259 

Small Office Cooling DX Insulation (Ceiling) R-49 R-20 (Code) New 2,202 3.0% 25 $1,230 65% 75% 0.11 5 

Small Office Cooling DX Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 2,971 2.4% 25 $915 4% 75% 0.16 26 

Small Office Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 2,971 3.0% 25 $151 15% 10% 1.19 12 

Small Office Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 2,971 4.4% 25 $242 15% 10% 1.09 17 

Small Office Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 2,202 3.3% 25 $68 15% 10% 2.17 0 

Small Office Cooling DX Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 2,971 5.0% 25 $511 35% 10% 0.59 75 

Small Office Cooling DX Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 2,202 3.0% 25 $821 95% 95% 0.16 22 

Small Office Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 2,971 1.0% 25 $405 15% 35% 0.15 19 

Small Office Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 2,202 1.0% 25 $405 15% 35% 0.11 0 

Small Office Cooling DX Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 2,971 3.0% 25 $780 15% 35% 0.23 56 

Small Office Cooling DX Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 2,202 10.0% 40 $1,500 61% 95% 0.40 55 

Small Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=10.37 EER=8.77 (IECC Code 
Replacement) 

Existing 2,971 15.4% 15 $150 50% 0% 4.10 4 

Small Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=10.37 (IECC Code New 
Construction) 

New 2,202 5.7% 15 $337 85% 0% 0.50 0 

Small Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=8.77 (IECC Code 
Replacement) 

Existing 2,971 20.3% 15 $570 85% 0% 1.41 9 

Small Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=8.77 (IECC Code Replacement) Existing Packaged Terminal Air 
Conditioner 

Existing 2,971 15.1% 15 $5,112 25% 0% 0.12 2 

Small Office Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=9.8 EER=8.77 (IECC Code 
Replacement) 

Existing 2,971 10.5% 15 $94 50% 0% 4.43 3 

Small Office Cooling DX Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 2,202 0.4% 30 $532 90% 75% 0.04 2 

Small Office Cooling DX Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 2,202 15.0% 20 $628 80% 90% 0.90 124 

Small Office Cooling DX Room Air Conditioner (10,000 Btu/h) EER=11.0 (Federal Code) Existing Room Air Conditioner Existing 2,971 16.4% 10 $2,099 5% 2% 0.21 3 

Small Office Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) Existing 2,971 1.8% 10 $438 25% 2% 0.11 2 



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services      D-178 

Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 

Savings 
as 
Percent 
of End 
Use 

Measure 
Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Small Office Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) New 2,202 1.8% 10 $350 25% 2% 0.10 0 

Small Office Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) Existing 2,971 7.6% 10 $997 50% 2% 0.21 14 

Small Office Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) New 2,202 7.6% 10 $798 50% 2% 0.19 0 

Small Office Cooling DX Scheduled AHU Reduce AHU runtime No schedule Existing 2,971 3.0% 5 $146 20% 20% 0.27 2 

Small Office Cooling DX Scheduled AHU Reduce AHU runtime No schedule New 2,202 3.0% 5 $117 20% 20% 0.25 0 

Small Office Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 2,971 3.0% 15 $138 67% 95% 0.86 491 

Small Office Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 2,202 3.0% 15 $138 67% 95% 0.64 10 

Small Office Cooling DX Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 2,971 30.0% 10 $4,560 70% 15% 0.18 1,154 

Small Office Cooling DX Window RE - Window Overhangs Overhangs over windows for shading No window overhangs New 2,202 3.1% 30 $2,292 75% 75% 0.07 12 

Small Office Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 2,971 5.7% 25 $8,916 98% 15% 0.04 146 

Small Office Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 2,202 5.7% 25 $8,916 98% 80% 0.03 15 

Small Office Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 2,971 3.6% 40 $2,672 95% 15% 0.11 89 

Small Office Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 2,202 3.6% 40 $2,672 95% 80% 0.08 9 

Small Office HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

Existing 2,592 7.0% 20 $304 75% 85% 0.76 1,993 

Small Office HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

New 482 7.0% 20 $304 75% 85% 0.14 12 

Small Office HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors Existing 2,592 0.9% 10 $11 81% 85% 1.42 371 

Small Office HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors New 482 0.9% 10 $11 81% 85% 0.26 2 

Small Office HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

Existing 2,592 5.3% 20 $203 75% 85% 0.86 505 

Small Office HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

New 482 5.3% 20 $203 75% 85% 0.16 3 

Small Office HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

Existing 2,592 8.8% 10 $548 77% 50% 0.28 239 

Small Office HVAC Aux Motor - VAV Box High-Efficiency ECM Motors Standard Efficiency - Induction 
Motors with Silicon Controlled 
Rectifier (SCR) Speed Control 

New 482 8.8% 10 $548 77% 65% 0.05 2 
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Small Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan Existing 2,592 7.0% 5 $300 65% 4% 0.20 56 

Small Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan New 482 7.0% 5 $300 65% 4% 0.04 0 

Small Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan Existing 2,592 7.0% 5 $300 65% 90% 0.20 1,256 

Small Office HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan New 482 7.0% 5 $300 65% 90% 0.04 8 

Small Office HVAC Aux Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 2,592 12.0% 10 $4,560 70% 15% 0.05 717 

Small Office Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

Existing 9,082 2.7% 9 $254 75% 85% 0.55 4,589 

Small Office Lighting Bi-Level Control, Stairwell Lighting Occupancy Sensor Control, 50% Lighting 
Power during unoccupied Time 

Continuous Full Power Lighting 
in Stairways 

New 5,188 2.7% 9 $254 75% 85% 0.32 86 

Small Office Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 9,082 15.0% 9 $1,500 78% 30% 0.52 1,224 

Small Office Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 5,188 15.0% 9 $1,500 78% 30% 0.30 36 

Small Office Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 9,082 11.3% 9 $1,125 100% 75% 0.52 3,008 

Small Office Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 5,188 11.3% 13 $1,125 99% 75% 0.42 87 

Small Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 9,082 15.0% 14 $194 70% 90% 5.45 7,478 

Small Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 5,188 15.0% 14 $117 70% 90% 5.17 140 

Small Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 9,082 20.0% 14 $482 85% 75% 2.82 9,685 

Small Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 5,188 20.0% 14 $378 85% 75% 2.05 181 

Small Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

Existing 9,082 25.0% 14 $769 90% 70% 2.11 11,466 

Small Office Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 1.0 

New 5,188 25.0% 14 $639 90% 70% 1.45 215 

Small Office Lighting HE Fixtures/Design - Existing to Code Code Required LPD And Control 
Strategies: LPD = 1.0 

Existing Lighting Design Existing 9,082 39.5% 14 $1,161 40% 95% 2.56 37,914 

Small Office Lighting Integrated Lighting, Classrooms And 
other buildings 

Daylighting Controls, Super T8's, 
Dimming Controls, ~ 0.5 W/sqft 

1.2 W/sqft Existing 9,082 12.5% 20 $281 90% 15% 4.59 4,307 
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Small Office Lighting Integrated Lighting, Classrooms And 
other buildings 

Daylighting Controls, Super T8's, 
Dimming Controls, ~ 0.5 W/sqft 

1.2 W/sqft New 5,188 12.5% 20 $219 90% 15% 3.37 81 

Small Office Lighting LED Exit Lighting 5W LED Upgrade from 16W CFL CFL Exit Sign (16 Watts) Existing 9,082 1.4% 11 $24 65% 95% 3.93 1,129 

Small Office Lighting LED Exit Lighting 5W LED Upgrade from 40W incan Incandescent Exit Sign (40 
Watts) 

Existing 9,082 1.8% 11 $24 65% 95% 5.01 1,437 

Small Office Lighting Lighting Retrocommissioning Lighting Retrocommissioning No Commissioning Existing 9,082 7.0% 5 $405 85% 90% 0.47 7,728 

Small Office Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor Existing 9,082 4.0% 9 $28 87% 90% 7.10 2,289 

Small Office Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor New 5,188 4.0% 10 $28 87% 90% 4.50 85 

Small Office Lighting Task Lighting Delamp And Install Task Lighting No Task Lighting Existing 9,082 25.3% 13 $2,520 75% 65% 0.74 32,837 

Small Office Lighting Time Clocks And Timers Install Time Clock Lighting No Time Clock Existing 9,082 4.9% 9 $116 88% 85% 2.19 2,433 

Small Office Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

Existing 3,343 0.1% 7 $1 90% 20% 1.73 15 

Small Office Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

New 3,343 0.1% 7 $1 90% 20% 1.73 1 

Small Office Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features Existing 3,343 14.8% 4 $2 25% 64% 80.08 1,856 

Small Office Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features New 3,343 14.4% 4 $2 25% 64% 77.73 59 

Small Office Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

Existing 3,343 34.1% 6 $157 45% 90% 2.74 13,514 

Small Office Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

New 3,343 34.1% 6 $157 45% 90% 2.74 443 

Small Office Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features Existing 3,343 5.1% 4 $1 45% 90% 39.37 2,022 

Small Office Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features New 3,343 5.1% 4 $1 45% 90% 39.37 66 

Small Office Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features Existing 3,343 8.8% 4 $225 15% 64% 0.32 663 

Small Office Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features New 3,343 8.8% 4 $225 15% 64% 0.32 22 

Small Office Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features Existing 3,343 0.1% 5 $15 40% 75% 0.09 37 

Small Office Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features New 3,343 0.1% 5 $15 40% 75% 0.09 1 

Small Office Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features Existing 3,343 2.2% 4 $1 45% 90% 16.61 853 

Small Office Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features New 3,343 2.2% 4 $1 45% 90% 16.61 28 

Small Office Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler Existing 3,343 11.0% 10 $1 75% 65% 222.92 5,225 
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Small Office Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler New 3,343 11.0% 10 $1 75% 65% 222.92 171 

Small Office Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management Existing 3,343 1.8% 5 $76 30% 95% 0.36 98 

Small Office Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management New 3,343 1.8% 5 $76 30% 95% 0.36 3 

Small Office Plug Load Residential-Size Refrigerator/Freezer 
- Early Replacement 

Energy Star Refrigerator/Freezer Baseline Refrigerator/Freezer Existing 3,343 28.7% 7 $550 35% 25% 0.77 2,460 

Small Office Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard Existing 3,343 52.9% 14 $158 80% 10% 9.85 4,140 

Small Office Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard New 3,343 52.9% 14 $158 80% 10% 9.85 136 

Small Office Plug Load Vending Miser Passive Infrared Sensor on Vending 
Machine Monitoring Vacancy of Area And 
Cycles Cooling - Controls 

No Vending Miser - No controls Existing 3,343 35.5% 3 $283 25% 10% 0.74 869 

Small Office Space Heat Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 
sensors) 

Constant Ventilation Existing 12,375 10.0% 15 $375 94% 50% 2.72 4,366 

Small Office Space Heat Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 12,375 12.5% 3 $296 40% 90% 0.82 3,756 

Small Office Space Heat Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 12,375 15.0% 5 $469 28% 5% 1.08 78 

Small Office Space Heat Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 12,375 10.0% 5 $263 80% 75% 1.28 4,768 

Small Office Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 12,375 15.0% 5 $189 80% 75% 2.66 3,938 

Small Office Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 18,392 15.0% 5 $189 80% 75% 3.96 185 

Small Office Space Heat Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 12,375 2.5% 18 $360 45% 45% 0.83 403 

Small Office Space Heat Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 12,375 15.0% 10 $2,580 94% 5% 0.40 524 

Small Office Space Heat Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 12,375 10.0% 10 $33 10% 40% 20.77 391 

Small Office Space Heat Insulation (Ceiling) R-38 R-20 (Code) Existing 12,375 2.0% 25 $975 25% 75% 0.32 137 

Small Office Space Heat Insulation (Ceiling) R-38 R-20 (Code) New 18,392 2.0% 25 $975 25% 75% 0.48 7 
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Small Office Space Heat Insulation (Ceiling) R-49 R-20 (Code) Existing 12,375 3.0% 25 $1,230 85% 75% 0.38 705 

Small Office Space Heat Insulation (Ceiling) R-49 R-20 (Code) New 18,392 3.0% 25 $1,230 85% 75% 0.57 36 

Small Office Space Heat Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 12,375 2.4% 25 $915 4% 75% 0.41 53 

Small Office Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 12,375 3.0% 25 $151 15% 10% 3.09 20 

Small Office Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 12,375 4.4% 25 $242 15% 10% 2.83 29 

Small Office Space Heat Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 12,375 12.5% 25 $511 35% 10% 3.82 408 

Small Office Space Heat Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 18,392 6.0% 25 $821 95% 95% 1.69 224 

Small Office Space Heat Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 12,375 1.0% 25 $405 15% 35% 0.39 39 

Small Office Space Heat Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 12,375 3.0% 25 $780 15% 35% 0.60 117 

Small Office Space Heat Natural Ventilation Natural Ventilation Design Reduction in 
Cooling 

Standard HVAC System New 18,392 10.0% 40 $1,500 61% 95% 2.12 254 

Small Office Space Heat Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 18,392 0.9% 30 $532 90% 75% 0.45 23 

Small Office Space Heat Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 18,392 5.0% 20 $628 80% 90% 1.54 141 

Small Office Space Heat Radiant Heating Install Electric Radiant Heating Baseline Electric Furnace 
System 

New 18,392 5.3% 10 $696 95% 75% 0.78 178 

Small Office Space Heat Scheduled AHU Reduce AHU runtime No schedule Existing 12,375 3.0% 5 $146 20% 20% 0.69 5 

Small Office Space Heat Scheduled AHU Reduce AHU runtime No schedule New 18,392 3.0% 5 $117 20% 20% 1.28 0 

Small Office Space Heat Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 12,375 25.0% 10 $3,165 98% 25% 0.55 4,857 

Small Office Space Heat Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 12,375 3.0% 15 $138 67% 95% 2.21 169 

Small Office Space Heat Variable Air-Volume Systems Install Variable Air-Volume System Constant Volume System Existing 12,375 13.0% 10 $4,560 70% 15% 0.20 995 

Small Office Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 12,375 5.7% 25 $8,916 98% 15% 0.10 300 

Small Office Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 18,392 5.7% 25 $8,916 98% 80% 0.15 165 

Small Office Space Heat Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 12,375 3.6% 40 $2,672 95% 15% 0.29 182 
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Small Office Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 Existing 427 3.3% 20 $92 NA NA 0.18 176 

Small Office Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 New 427 3.3% 20 $92 NA NA 0.18 19 

Small Office Water Heat Demand controlled Circulating 
Systems 

Install demand-based control system 
(VFD Control by Demand) 

No demand control systems in 
place 

Existing 447 5.0% 15 $417 80% 55% 0.05 81 

Small Office Water Heat Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 447 15.4% 13 $600 25% 8% 0.09 6 

Small Office Water Heat Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & 
< 5.8 gal/cycle) 

Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 447 7.0% 13 $30 25% 8% 0.83 3 

Small Office Water Heat Drainwater Heat Recovery Water 
Heater 

Install (Power-Pipe or GFX) - Heat 
Recovery Water Heater 

No Heat Recovery System Existing 447 10.0% 25 $35 92% 5% 1.75 17 

Small Office Water Heat Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 447 3.2% 10 $4 25% 95% 2.03 31 

Small Office Water Heat Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 447 4.5% 10 $15 15% 95% 0.86 26 

Small Office Water Heat Heat Pump Water Heater EF = 2.5 EF=0.92 Baseline Electric 
Water Heater 

Existing 447 50.0% 15 $1,358 94% 19% 0.15 25 

Small Office Water Heat Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 447 1.0% 15 $26 30% 80% 0.16 9 

Small Office Water Heat Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead (Federal 
Code) 

Existing 447 1.1% 10 $5 75% 15% 0.61 5 

Small Office Water Heat Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 447 2.5% 10 $9 20% 15% 0.76 3 

Small Office Water Heat RE - Solar Water Heater Passive solar water heating Non-solar hot water heater Existing 447 27.9% 20 $2,550 95% 20% 0.06 22 

Small Office Water Heat Water Heater Tank Blanket/Insulation R-6.9 No tank Insulation Existing 447 4.0% 10 $65 35% 15% 0.17 8 

Small Office Water Heat Water Heater Thermostat Setback Thermostat Setback and Replecement 
(120 Degrees) 

No Thermostat Setback (130 
Degrees) 

Existing 447 7.7% 11 $102 40% 75% 0.23 87 

Small Office Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

Existing 447 61.7% 15 $12,275 94% 2% 0.02 2 

Small Office Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

New 427 61.7% 15 $12,275 94% 21% 0.02 0 

Small Office Water Heat Water Heater, Install Timer Water heater timer No timer Existing 447 8.5% 20 $130 75% 85% 0.34 224 

Small Office Water Heat Water Heater, Install Timer Water heater timer No timer New 427 8.5% 20 $130 45% 10% 0.32 0 

Warehouse Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

Existing 16,153 10.4% 15 $10,920 NA NA 0.25 417 
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Warehouse Cooling DX (DX) Packaged Air Conditioner 
System 

Advanced-Efficiency 12.5 EER Rooftop 
Unit Tier 3 

11.2 EER Rooftop Unit (State 
Code) 

New 10,467 10.4% 15 $8,736 NA NA 0.20 23 

Warehouse Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 16,153 2.6% 15 $3,055 NA NA 0.23 0 

Warehouse Cooling DX (DX) Packaged Air Conditioner 
System 

High-Efficiency 11.5 EER Rooftop Unit 
(CEE Tier 1) 

11.2 EER Rooftop Unit (State 
Code) 

New 10,467 2.6% 15 $2,444 NA NA 0.18 0 

Warehouse Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

Existing 16,153 6.7% 15 $6,045 NA NA 0.29 0 

Warehouse Cooling DX (DX) Packaged Air Conditioner 
System 

Premium-Efficiency 12.0 EER Rooftop 
Unit (CEE Tier 2) 

11.2 EER Rooftop Unit (State 
Code) 

New 10,467 6.7% 15 $4,836 NA NA 0.24 0 

Warehouse Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

Existing 16,012 15.0% 15 $11,856 99% 2% 0.33 1 

Warehouse Cooling DX Air Conditioner - Packaged, Ductless 
Variable Refrigerant Flow 

Packaged, Ductless Variable Refrigerant 
Flow 

11.0 EER Rooftop DX Package 
Unit (State Code) 

New 10,117 15.0% 15 $9,485 99% 70% 0.26 1 

Warehouse Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit Existing 16,012 3.0% 15 $65 3% 44% 12.10 4 

Warehouse Cooling DX Air Conditioner, Proper Sizing of 
Equipment 

Correctly Sized Air Conditioner Unit Oversized Air Conditioner Unit New 10,117 3.0% 15 $52 50% 44% 9.56 1 

Warehouse Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 16,012 1.0% 10 $17,290 75% 1% 0.01 1 

Warehouse Cooling DX Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 10,117 1.0% 10 $17,290 75% 1% 0.01 0 

Warehouse Cooling DX Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 10,117 12.5% 3 $18,980 80% 90% 0.02 9 

Warehouse Cooling DX Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 16,012 12.5% 3 $5,125 40% 90% 0.12 302 

Warehouse Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 16,012 10.0% 20 $17,680 98% 95% 0.19 596 

Warehouse Cooling DX Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 10,117 10.0% 20 $17,680 98% 95% 0.12 10 

Warehouse Cooling DX Cooling DX Package-Air Side 
Economizer 

Air-Side Economizer No Economizer Existing 16,012 15.0% 15 $11,058 40% 10% 0.36 46 

Warehouse Cooling DX DX Tune-Up / Diagnostics DX Tune-Up / Diagnostics No DX Tune-Up / Diagnostics Existing 16,012 10.0% 3 $3,120 95% 95% 0.15 666 

Warehouse Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system Existing 16,012 25.0% 15 $54,179 85% 50% 0.12 617 

Warehouse Cooling DX Direct / Indirect Evaporative Cooling, 
Pre-Cooling 

Direct / Indirect Evaporative Cooling, Pre-
Cooling 

No modification to DX system New 10,117 25.0% 15 $54,179 85% 50% 0.08 12 
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Warehouse Cooling DX Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 16,012 15.0% 5 $8,128 93% 5% 0.16 12 

Warehouse Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 16,012 10.0% 5 $4,550 98% 75% 0.19 282 

Warehouse Cooling DX Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 10,117 10.0% 5 $4,550 98% 75% 0.12 5 

Warehouse Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 16,012 15.0% 5 $3,284 98% 50% 0.39 144 

Warehouse Cooling DX Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 10,117 15.0% 5 $3,284 98% 50% 0.25 3 

Warehouse Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 16,012 2.5% 18 $6,240 45% 45% 0.12 26 

Warehouse Cooling DX Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 10,117 2.5% 18 $6,240 45% 45% 0.08 0 

Warehouse Cooling DX Green Roof Vegetation on Roof Standard roofing techniques Existing 16,012 10.0% 30 $263,380 98% 4% 0.02 17 

Warehouse Cooling DX Green Roof Vegetation on Roof Standard roofing techniques New 10,117 10.0% 30 $263,380 98% 4% 0.01 0 

Warehouse Cooling DX Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 16,012 5.0% 10 $125 10% 10% 7.18 4 

Warehouse Cooling DX Insulation (Ceiling) R-38 R-20 (Code) Existing 16,012 2.0% 25 $16,900 45% 75% 0.05 17 

Warehouse Cooling DX Insulation (Ceiling) R-38 R-20 (Code) New 10,117 2.0% 25 $16,900 45% 75% 0.03 0 

Warehouse Cooling DX Insulation (Ceiling) R-49 R-20 (Code) Existing 16,012 3.0% 25 $21,320 85% 75% 0.06 49 

Warehouse Cooling DX Insulation (Ceiling) R-49 R-20 (Code) New 10,117 3.0% 25 $21,320 85% 75% 0.04 1 

Warehouse Cooling DX Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 16,012 2.4% 25 $15,860 10% 75% 0.06 9 

Warehouse Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 16,012 3.0% 25 $2,623 15% 10% 0.45 2 

Warehouse Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 16,012 4.4% 25 $4,199 15% 10% 0.41 3 

Warehouse Cooling DX Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 10,117 3.3% 25 $1,173 15% 10% 0.70 0 

Warehouse Cooling DX Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 16,012 5.0% 25 $2,129 35% 10% 0.93 14 

Warehouse Cooling DX Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 10,117 3.0% 25 $3,419 95% 95% 0.22 3 

Warehouse Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 16,012 1.0% 25 $7,020 45% 35% 0.06 8 
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Warehouse Cooling DX Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 10,117 1.0% 25 $7,020 45% 35% 0.04 0 

Warehouse Cooling DX Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 16,012 3.0% 25 $13,520 45% 35% 0.09 24 

Warehouse Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=10.37 EER=8.77 (IECC Code 
Replacement) 

Existing 16,012 15.4% 15 $2,106 50% 0% 1.92 1 

Warehouse Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=10.37 (IECC Code New 
Construction) 

New 10,117 5.7% 15 $4,742 85% 0% 0.20 0 

Warehouse Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=11.0 EER=8.77 (IECC Code 
Replacement) 

Existing 16,012 20.3% 15 $8,034 85% 0% 0.66 1 

Warehouse Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=8.77 (IECC Code Replacement) Existing Packaged Terminal Air 
Conditioner 

Existing 16,012 15.1% 15 $71,994 25% 0% 0.05 0 

Warehouse Cooling DX Packaged Terminal Air Conditioner 
(10,000 Btu/h) 

EER=9.8 EER=8.77 (IECC Code 
Replacement) 

Existing 16,012 10.5% 15 $1,326 50% 0% 2.08 0 

Warehouse Cooling DX Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 10,117 2.1% 30 $9,217 90% 75% 0.06 1 

Warehouse Cooling DX Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 10,117 15.0% 20 $10,886 80% 90% 0.29 15 

Warehouse Cooling DX Room Air Conditioner (10,000 Btu/h) EER=11.0 (Federal Code) Existing Room Air Conditioner Existing 16,012 16.4% 10 $29,562 5% 2% 0.10 0 

Warehouse Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) Existing 16,012 1.8% 10 $6,162 25% 2% 0.05 0 

Warehouse Cooling DX Room Air Conditioner (10,000 Btu/h) High-Efficiency EER=11.2 EER=11.0 (Federal Code) New 10,117 1.8% 10 $4,930 25% 2% 0.04 0 

Warehouse Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) Existing 16,012 7.6% 10 $14,040 50% 2% 0.10 2 

Warehouse Cooling DX Room Air Conditioner (10,000 Btu/h) Premium-Efficiency EER=11.9 EER=11.0 (Federal Code) New 10,117 7.6% 10 $11,232 50% 2% 0.08 0 

Warehouse Cooling DX Scheduled AHU Reduce AHU runtime No schedule Existing 16,012 3.0% 5 $2,059 20% 20% 0.12 0 

Warehouse Cooling DX Scheduled AHU Reduce AHU runtime No schedule New 10,117 3.0% 5 $1,646 20% 20% 0.10 0 

Warehouse Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 16,012 3.0% 15 $138 20% 95% 5.71 23 

Warehouse Cooling DX Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 10,117 3.0% 15 $138 20% 95% 3.61 0 

Warehouse Cooling DX Window RE - Window Overhangs Overhangs over windows for shading No window overhangs New 10,117 4.9% 30 $1,927 75% 75% 0.71 4 

Warehouse Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 16,012 1.8% 25 $33,532 98% 15% 0.02 7 

Warehouse Cooling DX Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 10,117 1.8% 25 $33,532 98% 80% 0.01 1 

Warehouse Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 16,012 1.1% 40 $10,049 98% 15% 0.06 4 
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Warehouse Cooling DX Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 10,117 1.1% 40 $10,049 98% 80% 0.04 0 

Warehouse HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

Existing 50,151 7.0% 20 $5,275 75% 85% 0.84 9,824 

Warehouse HVAC Aux Motor - Fan System - Variable Speed 
Control 

Fan System Optimization w/ VSD No Fan System VSD 
Optimization 

New 31,729 7.0% 20 $5,275 75% 85% 0.53 204 

Warehouse HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors Existing 50,151 0.9% 10 $192 81% 85% 1.58 1,828 

Warehouse HVAC Aux Motor - Premium-Efficiency PE Motors for HVAC Applications Standard Efficiency Motors New 31,729 0.9% 10 $192 81% 85% 1.00 38 

Warehouse HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

Existing 50,151 5.3% 20 $3,513 75% 85% 0.95 2,490 

Warehouse HVAC Aux Motor - Pump System - Variable 
Speed Control 

Pump System Optimization w/ VSD No Pump System VSD 
Optimization 

New 31,729 5.3% 20 $3,513 75% 85% 0.60 52 

Warehouse HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan Existing 50,151 7.0% 5 $5,200 65% 4% 0.22 275 

Warehouse HVAC Aux VSD Furnace Fan Variable Speed Fan - Electric Furnace Constant Speed Fan New 31,729 7.0% 5 $5,200 65% 4% 0.14 6 

Warehouse HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan Existing 50,151 7.0% 5 $5,200 65% 90% 0.22 6,192 

Warehouse HVAC Aux VSD Furnace Fan Variable Speed Fan - Gas Furnace Constant Speed Fan New 31,729 7.0% 5 $5,200 65% 90% 0.14 128 

Warehouse Heat Pump Air-Source Heat Pump - High 
Efficiency 

High-Efficiency EER=11.0, COP=3.5 EER=11, COP=3.3 (IECC 
2009) 

Existing 129,592 4.3% 15 $12,119 NA NA 0.44 0 

Warehouse Heat Pump Air-Source Heat Pump - High 
Efficiency 

High-Efficiency EER=11.0, COP=3.5 EER=11, COP=3.3 (IECC 
2009) 

New 134,237 4.3% 15 $9,695 NA NA 0.57 0 

Warehouse Heat Pump Air-Source Heat Pump - Premium 
Efficiency 

Premium-Efficiency EER=11.8, COP=3.8 EER=11, COP=3.3 (IECC 
2009) 

Existing 129,592 11.6% 15 $25,945 NA NA 0.56 10,446 

Warehouse Heat Pump Air-Source Heat Pump - Premium 
Efficiency 

Premium-Efficiency EER=11.8, COP=3.8 EER=11, COP=3.3 (IECC 
2009) 

New 134,237 11.6% 15 $20,758 NA NA 0.72 907 

Warehouse Heat Pump Advanced Cold-Climate Heat Pump 16 SEER, 9.6 HSPF 13 SEER, 7.7 HSPF Existing 132,318 7.9% 20 $75,834 99% 2% 0.17 23 

Warehouse Heat Pump Advanced Cold-Climate Heat Pump 16 SEER, 9.6 HSPF 13 SEER, 7.7 HSPF New 131,174 7.9% 20 $60,666 99% 2% 0.21 1 

Warehouse Heat Pump Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan Existing 132,318 0.2% 10 $17,290 75% 1% 0.01 6 

Warehouse Heat Pump Attic Fan - Photovoltaic, Installation Attic Fan - Photovoltaic, Installation No attic fan New 131,174 0.4% 10 $17,290 75% 1% 0.02 0 

Warehouse Heat Pump Commissioning - New Building 
Commissioning 

Commissioning - New Building 
Commissioning 

No Commisioning New 131,174 12.5% 3 $18,980 80% 90% 0.16 834 

Warehouse Heat Pump Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 132,318 12.5% 3 $5,125 40% 90% 0.59 14,586 

Warehouse Heat Pump Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof Existing 132,318 2.5% 20 $17,680 98% 95% 0.23 6,933 



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services      D-188 

Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 

Savings 
as 
Percent 
of End 
Use 

Measure 
Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Warehouse Heat Pump Cool Roofs Install Reflect. Material (Reflectivity=0.55) Baseline Roof New 131,174 4.2% 20 $17,680 98% 95% 0.38 335 

Warehouse Heat Pump Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 132,318 15.0% 5 $8,128 93% 5% 0.77 113 

Warehouse Heat Pump Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 132,318 10.0% 5 $4,550 98% 75% 0.92 2,401 

Warehouse Heat Pump Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) New 131,174 10.0% 5 $4,550 98% 75% 0.91 72 

Warehouse Heat Pump Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 132,318 15.0% 5 $3,284 98% 50% 1.91 1,206 

Warehouse Heat Pump Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 131,174 15.0% 5 $3,284 98% 50% 1.89 38 

Warehouse Heat Pump Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 132,318 2.5% 18 $6,240 45% 45% 0.60 1,567 

Warehouse Heat Pump Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

New 131,174 2.5% 18 $6,240 45% 45% 0.59 49 

Warehouse Heat Pump Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 132,318 11.3% 10 $23,582 94% 5% 0.42 1,634 

Warehouse Heat Pump Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 131,174 11.3% 10 $23,582 94% 5% 0.41 51 

Warehouse Heat Pump Green Roof Vegetation on Roof Standard roofing techniques Existing 132,318 7.5% 30 $263,380 98% 4% 0.06 752 

Warehouse Heat Pump Green Roof Vegetation on Roof Standard roofing techniques New 131,174 7.5% 30 $263,380 98% 4% 0.06 21 

Warehouse Heat Pump Heat Pump - Ground Water Source 
(Closed Loop) 

GSHP:  COP=3.1, EER=13.4 Stnd. Air Source Heat 
Pump'EER=11.0, COP=3.3 

Existing 132,318 4.4% 20 $140,543 92% 2% 0.05 12 

Warehouse Heat Pump Heat Pump - Ground Water Source 
(Closed Loop) 

GSHP:  COP=3.1, EER=13.4 Stnd. Air Source Heat 
Pump'EER=11.0, COP=3.3 

New 131,174 4.4% 20 $112,434 92% 16% 0.06 3 

Warehouse Heat Pump Heat Pump - Water Source (Closed 
Loop) 

WSHP:  COP=4.2, EER=12.0 Stnd. Air Source Heat 
Pump'EER=11.0, COP=3.3 

Existing 132,318 20.0% 20 $28,270 92% 2% 1.15 53 

Warehouse Heat Pump Heat Pump - Water Source (Closed 
Loop) 

WSHP:  COP=4.2, EER=12.0 Stnd. Air Source Heat 
Pump'EER=11.0, COP=3.3 

New 131,174 20.0% 20 $29,871 92% 16% 1.08 15 

Warehouse Heat Pump Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 132,318 8.3% 10 $125 10% 10% 57.45 273 

Warehouse Heat Pump Insulation (Ceiling) R-38 R-20 (Code) Existing 132,318 2.0% 25 $16,900 45% 75% 0.23 992 

Warehouse Heat Pump Insulation (Ceiling) R-38 R-20 (Code) New 131,174 2.0% 25 $16,900 45% 75% 0.23 28 

Warehouse Heat Pump Insulation (Ceiling) R-49 R-20 (Code) Existing 132,318 3.0% 25 $21,320 85% 75% 0.27 2,906 
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Warehouse Heat Pump Insulation (Ceiling) R-49 R-20 (Code) New 131,174 3.0% 25 $21,320 85% 75% 0.27 80 

Warehouse Heat Pump Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 132,318 2.4% 25 $15,860 10% 75% 0.29 549 

Warehouse Heat Pump Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 132,318 3.0% 25 $2,623 15% 10% 2.22 74 

Warehouse Heat Pump Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 132,318 4.4% 25 $4,199 15% 10% 2.04 108 

Warehouse Heat Pump Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 New 131,174 3.3% 25 $1,173 15% 10% 5.42 3 

Warehouse Heat Pump Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 132,318 10.0% 25 $2,129 35% 10% 9.13 1,152 

Warehouse Heat Pump Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 131,174 5.0% 25 $3,419 95% 95% 2.79 457 

Warehouse Heat Pump Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 132,318 1.0% 25 $7,020 45% 35% 0.28 479 

Warehouse Heat Pump Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 131,174 1.0% 25 $7,020 45% 35% 0.27 13 

Warehouse Heat Pump Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 132,318 3.0% 25 $13,520 45% 35% 0.43 1,447 

Warehouse Heat Pump Packaged Terminal Heat Pump 
(10,000 Btu/h) 

COP=2.9, EER=10.2 COP=2.6, EER=8.67 (IECC) 
10,000 Bth/h 

Existing 132,318 4.0% 15 $858 50% 0% 5.94 14 

Warehouse Heat Pump Packaged Terminal Heat Pump 
(10,000 Btu/h) 

COP=2.9, EER=10.2 COP=2.6, EER=8.67 (IECC) 
10,000 Bth/h 

Existing 132,318 4.0% 15 $73,710 50% 0% 0.07 15 

Warehouse Heat Pump Packaged Terminal Heat Pump 
(10,000 Btu/h) 

COP=3.4, EER=11.0 COP=2.6, EER=8.67 (IECC) 
10,000 Bth/h 

Existing 132,318 15.0% 15 $7,363 85% 0% 2.60 49 

Warehouse Heat Pump Packaged Terminal Heat Pump 
(10,000 Btu/h) 

COP=3.49, EER=11.95 COP=2.94, EER=10.17 (IECC 
2009) 10,000 Bth/h 

New 131,174 15.5% 15 $7,020 85% 0% 2.80 5 

Warehouse Heat Pump Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 131,174 0.7% 30 $9,217 90% 75% 0.16 38 

Warehouse Heat Pump Room Heat Pump - Existing to Code 
(10,000 Btu/h) 

EER=11.0 and COP = 3.2 (State Code) Existing Room Heat Pump 
(EER = 9.4, COP = 2.7) 

Existing 132,318 8.0% 10 $76,097 5% 1% 0.09 9 

Warehouse Heat Pump Room Heat Pump - High-Efficiency 
(10,000 Btu/h) 

EER=12 and COP=3.5 EER=11.0 and COP = 3.2 
(State Code) 

Existing 132,318 4.1% 10 $17,079 25% 1% 0.21 24 

Warehouse Heat Pump Room Heat Pump - High-Efficiency 
(10,000 Btu/h) 

EER=12 and COP=3.5 EER=11.0 and COP = 3.2 
(State Code) 

New 131,174 5.0% 10 $13,663 25% 1% 0.32 1 

Warehouse Heat Pump Scheduled AHU Reduce AHU runtime No schedule Existing 132,318 3.0% 5 $2,059 20% 20% 0.61 19 

Warehouse Heat Pump Scheduled AHU Reduce AHU runtime No schedule New 131,174 3.0% 5 $1,646 20% 20% 0.75 1 

Warehouse Heat Pump Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 132,318 3.0% 15 $138 20% 95% 27.75 1,727 
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Warehouse Heat Pump Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 131,174 3.0% 15 $138 20% 95% 27.51 54 

Warehouse Heat Pump Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 132,318 1.8% 25 $33,532 98% 15% 0.10 381 

Warehouse Heat Pump Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 131,174 1.8% 25 $33,532 98% 80% 0.10 57 

Warehouse Heat Pump Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 132,318 1.0% 40 $10,049 98% 80% 0.27 1,183 

Warehouse Heat Pump Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

New 131,174 1.1% 40 $10,049 98% 80% 0.29 36 

Warehouse Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 96,051 6.0% 9 $12,899 98% 30% 0.27 3,772 

Warehouse Lighting Daylighting Controls - Dimming-
Continuous, Fluorescent Fixtures 

Continuous Dimming, Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 64,403 6.0% 9 $12,899 98% 30% 0.18 105 

Warehouse Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls Existing 96,051 2.3% 9 $9,675 100% 75% 0.14 3,598 

Warehouse Lighting Daylighting Controls - Dimming-
Stepped, Fluorescent Fixtures 

3-Stepped Dimming of Fluorescent 
Fixtures (Day-Lighting) 

No Dimming Controls New 64,403 2.3% 13 $9,675 99% 75% 0.13 99 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 0.80 

Existing 96,051 15.0% 14 $2,215 70% 90% 5.38 26,556 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 15% 

Code Required LPD And 
Control Strategies: LPD = 0.80 

New 64,403 15.0% 14 $1,248 70% 90% 6.40 583 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 0.80 

Existing 96,051 20.0% 14 $5,647 85% 75% 2.70 34,396 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 20% 

Code Required LPD And 
Control Strategies: LPD = 0.80 

New 64,403 20.0% 14 $4,368 85% 75% 2.34 756 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 0.80 

Existing 96,051 25.0% 14 $9,251 90% 70% 1.98 40,720 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 25% 

Code Required LPD And 
Control Strategies: LPD = 0.80 

New 64,403 25.0% 14 $7,644 90% 70% 1.60 894 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 35%  - Only High Bay 
Applications 

Code Required LPD And 
Control Strategies: LPD = 0.80 

Existing 96,051 35.0% 14 $12,683 95% 65% 1.84 51,020 

Warehouse Lighting HE Fixtures/Design Lighting Power Densities Above Code 
Requirements by 35%  - Only High Bay 
Applications 

Code Required LPD And 
Control Strategies: LPD = 0.80 

New 64,403 35.0% 14 $10,764 95% 65% 1.46 1,121 
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Warehouse Lighting HE Fixtures/Design - Existing to Code Code Required LPD And Control 
Strategies: LPD = 0.80 

Existing Lighting Design Existing 96,051 33.0% 14 $14,882 40% 95% 1.87 149,987 

Warehouse Lighting LED Exit Lighting 5W LED Upgrade from 16W CFL CFL Exit Sign (16 Watts) Existing 96,051 1.4% 11 $416 65% 95% 2.55 5,345 

Warehouse Lighting LED Exit Lighting 5W LED Upgrade from 40W incan Incandescent Exit Sign (40 
Watts) 

Existing 96,051 1.8% 11 $416 65% 95% 3.25 6,803 

Warehouse Lighting Lighting Retrocommissioning Lighting Retrocommissioning No Commissioning Existing 96,051 7.0% 5 $7,020 85% 90% 0.30 46,425 

Warehouse Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor Existing 96,051 4.0% 9 $486 83% 90% 4.61 13,133 

Warehouse Lighting Occupancy Sensor Control, 
Fluorescent 

Occupancy Sensor Control, Fluorescent No Occupancy Sensor New 64,403 4.0% 10 $486 83% 90% 3.43 464 

Warehouse Lighting Task Lighting Delamp And Install Task Lighting No Task Lighting Existing 96,051 1.8% 13 $2,519 100% 65% 0.60 14,951 

Warehouse Lighting Time Clocks And Timers Install Time Clock Lighting No Time Clock Existing 96,051 4.9% 9 $606 100% 85% 4.69 13,043 

Warehouse Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

Existing 12,645 0.1% 7 $3 90% 20% 1.89 26 

Warehouse Plug Load Energy Star - Battery Charging 
System 

Energy Star Battery Charging System Non-Energy Star Battery 
Chargers 

New 12,645 0.1% 7 $3 90% 20% 1.89 1 

Warehouse Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features Existing 12,645 6.5% 4 $3 25% 64% 76.87 1,383 

Warehouse Plug Load Energy Star - Computer Energy Star Features Enabled Non-Energy Star Features New 12,645 6.3% 4 $3 25% 64% 74.72 44 

Warehouse Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

Existing 12,645 8.8% 6 $156 45% 5% 2.69 328 

Warehouse Plug Load Energy Star - Copiers Energy Star or Better Office Equipment: 
Copiers, 

Office Equipment: Copiers, 
Standard 

New 12,645 8.8% 6 $156 45% 5% 2.69 11 

Warehouse Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features Existing 12,645 1.3% 4 $1 45% 5% 40.36 49 

Warehouse Plug Load Energy Star - Fax Energy Star Features Enabled Non-Energy Star Features New 12,645 1.3% 4 $1 45% 5% 40.36 2 

Warehouse Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features Existing 12,645 3.9% 4 $390 15% 64% 0.31 502 

Warehouse Plug Load Energy Star - Monitors Energy Star Features Enabled Non-Energy Star Features New 12,645 3.9% 4 $390 15% 64% 0.31 16 

Warehouse Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features Existing 12,645 0.1% 5 $16 40% 75% 0.31 62 

Warehouse Plug Load Energy Star - Printers Energy Star Features Enabled Non-Energy Star Features New 12,645 0.1% 5 $16 40% 75% 0.31 2 

Warehouse Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features Existing 12,645 0.6% 4 $1 45% 5% 17.03 21 

Warehouse Plug Load Energy Star - Scanners Energy Star Features Enabled Non-Energy Star Features New 12,645 0.6% 4 $1 45% 5% 17.03 1 

Warehouse Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler Existing 12,645 2.8% 10 $1 75% 75% 228.53 2,635 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 

Savings 
as 
Percent 
of End 
Use 

Measure 
Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Warehouse Plug Load Energy Star - Water Cooler Energy Star Water Cooler (Hot/Cold 
Water) 

Non-Energy Star Water Cooler New 12,645 2.8% 10 $1 75% 75% 228.53 86 

Warehouse Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management Existing 12,645 1.8% 5 $218 30% 95% 0.12 165 

Warehouse Plug Load Office Computer Network Energy 
Management 

Office Computer Network Energy 
Management 

No Network Management New 12,645 1.8% 5 $218 30% 95% 0.12 5 

Warehouse Plug Load Residential-Size Refrigerator/Freezer 
- Early Replacement 

Energy Star Refrigerator/Freezer Baseline Refrigerator/Freezer Existing 12,645 7.4% 7 $551 35% 25% 0.76 1,076 

Warehouse Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard Existing 12,645 13.6% 14 $159 80% 10% 9.58 1,810 

Warehouse Plug Load Vending Machine Energy Star Vending Machines - High-
Efficiency 

Vending Machines - Standard New 12,645 13.6% 14 $159 80% 10% 9.58 59 

Warehouse Plug Load Vending Miser Passive Infrared Sensor on Vending 
Machine Monitoring Vacancy of Area And 
Cycles Cooling - Controls 

No Vending Miser - No controls Existing 12,645 9.2% 3 $283 25% 10% 0.73 380 

Warehouse Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors Existing 12,777 3.2% 16 $3 77% 95% 151.94 3,895 

Warehouse Refrigeration Special Glass Doors for Refrigerated 
Reach-in Cases 

Do Not Require Anti-Sweat Heating Standard Glass Doors New 12,777 3.2% 16 $3 77% 95% 151.94 128 

Warehouse Space Heat Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building 
Commissioning 

No Commisioning Existing 189,150 12.5% 3 $5,125 40% 90% 0.72 6,485 

Warehouse Space Heat Direct Digital Control System-
Installation 

DDC Retrofit Pnuematic Existing 189,150 15.0% 5 $8,128 93% 5% 0.95 455 

Warehouse Space Heat Direct Digital Control System-
Optimization 

DDC System (Optimized) DDC System (Basic) Existing 189,150 10.0% 5 $4,550 98% 75% 1.13 10,241 

Warehouse Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 189,150 15.0% 5 $3,284 98% 50% 2.34 5,299 

Warehouse Space Heat Direct Digital Control System-
Wireless Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic New 186,050 15.0% 5 $3,284 98% 50% 2.30 156 

Warehouse Space Heat Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 15% duct 
losses 

Existing 189,150 2.5% 18 $6,240 45% 45% 0.73 692 

Warehouse Space Heat Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 189,150 15.0% 10 $23,582 94% 5% 0.67 970 

Warehouse Space Heat Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping 
(ACH 0.65) 

Infiltration Conditions (ACH 1.0) Existing 189,150 10.0% 10 $125 10% 10% 84.87 161 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 

Savings 
as 
Percent 
of End 
Use 

Measure 
Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Warehouse Space Heat Insulation (Ceiling) R-38 R-20 (Code) Existing 189,150 2.0% 25 $16,900 45% 75% 0.28 422 

Warehouse Space Heat Insulation (Ceiling) R-38 R-20 (Code) New 186,050 2.0% 25 $16,900 45% 75% 0.28 15 

Warehouse Space Heat Insulation (Ceiling) R-49 R-20 (Code) Existing 189,150 3.0% 25 $21,320 98% 75% 0.33 1,396 

Warehouse Space Heat Insulation (Ceiling) R-49 R-20 (Code) New 186,050 3.0% 25 $21,320 98% 75% 0.33 49 

Warehouse Space Heat Insulation (Ceiling) - Existing to Code R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 189,150 2.4% 25 $15,860 10% 75% 0.36 229 

Warehouse Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-5 R-0 Existing 189,150 3.0% 25 $2,623 15% 10% 2.72 35 

Warehouse Space Heat Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-0 Existing 189,150 4.4% 25 $4,199 15% 10% 2.49 51 

Warehouse Space Heat Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 189,150 12.5% 25 $2,129 35% 10% 13.97 704 

Warehouse Space Heat Insulation (Wall) R-25 (2x6 Framing) - Advanced R-13 + R-7.5 (Code) New 186,050 6.0% 25 $3,419 95% 95% 4.11 271 

Warehouse Space Heat Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 189,150 1.0% 25 $7,020 45% 35% 0.34 200 

Warehouse Space Heat Insulation - Floor (Non-Slab) - 
Existing to Code 

R-10 (Code) R-0 Existing 189,150 3.0% 25 $13,520 45% 35% 0.53 603 

Warehouse Space Heat Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 186,050 0.0% 30 $9,217 90% 75% 0.00 0 

Warehouse Space Heat Radiant Barrier (Ceiling) Install Radiant Barrier- Improves R-Value 
insulation 

No Radiant Barrier R-19 New 186,050 5.0% 20 $10,886 80% 90% 0.90 165 

Warehouse Space Heat Radiant Heating Install Electric Radiant Heating Baseline Electric Furnace 
System 

New 186,050 5.3% 10 $12,064 95% 75% 0.45 195 

Warehouse Space Heat Scheduled AHU Reduce AHU runtime No schedule Existing 189,150 3.0% 5 $2,059 20% 20% 0.75 8 

Warehouse Space Heat Scheduled AHU Reduce AHU runtime No schedule New 186,050 3.0% 5 $1,646 20% 20% 0.92 0 

Warehouse Space Heat Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-
to-air enthalpy heat recovery- 50% 
sensible and latent recovery effectiveness 

No Heat Recovery Existing 189,150 25.0% 10 $54,860 98% 25% 0.48 8,328 

Warehouse Space Heat Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 189,150 3.0% 15 $138 20% 95% 33.80 93 

Warehouse Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 189,150 1.8% 25 $33,532 98% 15% 0.13 163 

Warehouse Space Heat Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 0.47 
(Code) 

New 186,050 1.8% 25 $33,532 98% 80% 0.12 61 

Warehouse Space Heat Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 0.47 
(Code) 

Existing 189,150 1.1% 40 $10,049 98% 15% 0.36 102 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
kWh 

Savings 
as 
Percent 
of End 
Use 

Measure 
Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Warehouse Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 Existing 1,096 3.3% 20 $91 NA NA 0.47 202 

Warehouse Water Heat Water_Heater (40 Gallon Electric) - 
Residential Sized 

EF = 0.95 EF = 0.92 New 1,097 3.3% 20 $91 NA NA 0.47 22 

Warehouse Water Heat Demand controlled Circulating 
Systems 

Install demand-based control system 
(VFD Control by Demand) 

No demand control systems in 
place 

Existing 1,147 5.0% 15 $7,223 94% 55% 0.01 109 

Warehouse Water Heat Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 1,147 5.8% 13 $601 25% 3% 0.09 1 

Warehouse Water Heat Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & 
< 5.8 gal/cycle) 

Existing Dishwasher (FED Std. 
<355 kWh/yr & <6.5 gal/cycle) 

Existing 1,147 2.7% 13 $31 25% 3% 0.79 0 

Warehouse Water Heat Drainwater Heat Recovery Water 
Heater 

Install (Power-Pipe or GFX) - Heat 
Recovery Water Heater 

No Heat Recovery System Existing 1,147 10.0% 25 $94 92% 5% 1.71 20 

Warehouse Water Heat Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 1,147 3.2% 10 $5 25% 95% 4.40 36 

Warehouse Water Heat Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 1,147 4.5% 10 $16 15% 95% 2.07 30 

Warehouse Water Heat Heat Pump Water Heater EF = 2.5 EF=0.92 Baseline Electric 
Water Heater 

Existing 1,147 50.0% 15 $1,357 94% 19% 0.39 29 

Warehouse Water Heat Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 1,147 1.0% 15 $26 90% 80% 0.40 30 

Warehouse Water Heat Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead (Federal 
Code) 

Existing 1,147 1.1% 10 $5 75% 15% 1.55 6 

Warehouse Water Heat Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 1,147 2.5% 10 $10 20% 15% 1.73 4 

Warehouse Water Heat RE - Solar Water Heater Passive solar water heating Non-solar hot water heater Existing 1,147 16.4% 20 $2,551 95% 20% 0.09 15 

Warehouse Water Heat Water Heater Tank Blanket/Insulation R-6.9 No tank Insulation Existing 1,147 4.0% 10 $65 35% 15% 0.44 9 

Warehouse Water Heat Water Heater Thermostat Setback Thermostat Setback and Replecement 
(120 Degrees) 

No Thermostat Setback (130 
Degrees) 

Existing 1,147 7.7% 11 $101 45% 75% 0.60 113 

Warehouse Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

Existing 1,147 61.7% 15 $12,275 94% 2% 0.05 2 

Warehouse Water Heat Water Heater, Ground-Source Heat 
Pump 

EF = 2.4 EF=0.93 Baseline Electric 
Water Heater 

New 1,096 61.7% 15 $12,275 94% 21% 0.05 0 

Warehouse Water Heat Water Heater, Install Timer Water heater timer No timer Existing 1,147 8.5% 20 $130 75% 85% 0.88 257 

Warehouse Water Heat Water Heater, Install Timer Water heater timer No timer New 1,096 8.5% 20 $130 45% 10% 0.84 1 
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Table D.4. Commercial Gas Measure Details 

Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

Existing 2,354 4.3% 10 $200 75% 67% 3.39 2,683 

Education Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

New 2,348 4.3% 10 $200 75% 67% 3.38 158 

Education Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

Existing 2,354 3.7% 8 $1,058 65% 39% 0.45 1,198 

Education Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

New 2,348 3.7% 8 $1,058 65% 39% 0.45 70 

Education Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

Existing 2,354 0.6% 12 $1,166 75% 65% 0.10 371 

Education Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

New 2,348 0.6% 12 $1,166 75% 65% 0.10 22 

Education Cooking Oven - Convection Convection Oven Standard Oven Existing 2,354 1.8% 12 $400 40% 50% 0.87 276 

Education Cooking Oven - Convection Convection Oven Standard Oven New 2,348 1.8% 12 $400 40% 50% 0.87 16 

Education Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

Existing 2,354 10.4% 10 $3,370 85% 4% 0.49 39 

Education Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

New 2,348 10.4% 10 $2,697 85% 4% 0.61 2 

Education Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

Existing 2,354 4.6% 10 $2,075 75% 18% 0.35 764 

Education Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

New 2,348 4.6% 10 $2,075 75% 18% 0.35 45 

Education Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 85% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

Existing 10,290 5.9% 20 $3,905 NA NA 2.00 0 

Education Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 85% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

New 9,834 5.9% 20 $3,146 NA NA 2.37 0 

Education Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 90% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

Existing 10,290 11.1% 20 $7,966 NA NA 1.85 281,476 

Education Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 90% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

New 9,834 11.1% 20 $6,415 NA NA 2.20 39,737 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 10,441 10.0% 15 $20,020 94% 25% 0.53 413,476 

Education Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 9,376 10.0% 15 $20,020 94% 25% 0.47 20,554 

Education Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer Existing 10,441 5.5% 20 $15,792 65% 40% 0.47 230,643 

Education Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer New 9,376 5.5% 20 $12,720 65% 40% 0.52 12,213 

Education Space 
Heat 
Boiler 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 9,376 12.5% 3 $16,060 40% 90% 0.15 31,066 

Education Space 
Heat 
Boiler 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 10,441 12.5% 3 $4,336 40% 90% 0.62 853,125 

Education Space 
Heat 
Boiler 

Direct Digital Control System-
Installation 

DDC Retrofit (Morning Warm-Up Control Logic 
Included in This Measure) 

Pneumatic Existing 10,441 5.0% 15 $6,112 34% 5% 0.86 6,988 

Education Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

Existing 10,441 10.0% 5 $11,849 80% 75% 0.31 858,506 

Education Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

New 9,376 10.0% 5 $11,849 80% 75% 0.27 39,891 

Education Space 
Heat 
Boiler 

Direct Digital Control System-Wireless 
Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 10,441 15.0% 5 $1,116,625 80% 50% 0.00 392,781 

Education Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 10,441 2.5% 18 $8,800 45% 45% 0.35 75,602 

Education Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 9,376 2.5% 18 $8,800 45% 45% 0.31 3,513 

Education Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 10,441 15.0% 10 $36,280 94% 5% 0.30 106,030 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 9,376 15.0% 10 $36,280 94% 5% 0.27 4,927 

Education Space 
Heat 
Boiler 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 10,441 4.5% 10 $5,449 85% 73% 0.60 503,478 

Education Space 
Heat 
Boiler 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 9,376 4.5% 10 $5,449 85% 73% 0.54 25,962 

Education Space 
Heat 
Boiler 

Green Roof Vegetation on Roof Standard Built Up Roof New 9,376 3.0% 30 $125,708 98% 75% 0.04 14,469 

Education Space 
Heat 
Boiler 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 10,441 15.0% 25 $13,420 15% 75% 1.81 110,775 

Education Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) Existing 10,441 15.0% 25 $11,440 45% 75% 2.12 341,163 

Education Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) New 9,376 15.0% 25 $11,440 45% 75% 1.90 25,453 

Education Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) Existing 10,441 15.0% 25 $15,180 85% 75% 1.60 624,193 

Education Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) New 9,376 15.0% 25 $15,180 85% 75% 1.44 46,862 

Education Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 10,441 4.4% 25 $2,460 15% 10% 2.89 6,675 

Education Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 10,441 3.0% 25 $1,778 15% 10% 2.73 4,550 

Education Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 9,376 3.3% 25 $992 15% 10% 4.83 263 

Education Space 
Heat 
Boiler 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 10,441 10.0% 25 $2,002 35% 10% 8.08 71,209 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Space 
Heat 
Boiler 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 9,376 6.0% 25 $4,343 95% 95% 2.01 57,569 

Education Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 10,441 15.0% 25 $11,440 35% 35% 2.12 182,610 

Education Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 10,441 15.0% 25 $1,980 35% 35% 12.26 189,226 

Education Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 9,376 15.0% 25 $1,980 35% 35% 11.01 19,951 

Education Space 
Heat 
Boiler 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 9,376 0.6% 30 $12,800 90% 90% 0.08 3,081 

Education Space 
Heat 
Boiler 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 9,376 5.0% 20 $9,211 80% 90% 0.66 32,662 

Education Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule Existing 10,441 3.0% 5 $5,630 20% 20% 0.19 891 

Education Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule New 9,376 3.0% 5 $4,503 20% 20% 0.22 41 

Education Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 10,441 25.0% 10 $46,420 98% 25% 0.39 1,052,352 

Education Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 9,376 25.0% 10 $46,420 98% 50% 0.35 103,127 

Education Space 
Heat 
Boiler 

Steam Pipe Insulation R-4 R-0 Existing 10,441 12.1% 20 $2,149 25% 10% 7.54 61,480 

Education Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 10,441 3.0% 15 $609 79% 95% 5.18 45,849 

Education Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 9,376 3.0% 15 $609 79% 95% 4.65 2,410 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Space 
Heat 
Boiler 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 10,441 16.0% 10 $66,880 70% 15% 0.17 249,602 

Education Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 10,441 0.5% 25 $44,031 98% 85% 0.02 32,953 

Education Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 9,376 0.5% 25 $44,031 98% 95% 0.02 1,618 

Education Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 10,441 0.5% 25 $24,559 96% 85% 0.03 27,223 

Education Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 9,376 0.5% 25 $24,559 96% 95% 0.03 1,337 

Education Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 11,289 11.1% 18 $4,501 NA NA 3.28 0 

Education Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 8,268 11.1% 18 $4,501 NA NA 2.40 0 

Education Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 11,289 14.9% 18 $9,227 NA NA 2.15 537,090 

Education Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 8,268 14.9% 18 $9,227 NA NA 1.57 69,791 

Education Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 11,359 10.0% 15 $20,020 94% 25% 0.57 242,897 

Education Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 7,731 10.0% 15 $20,020 94% 25% 0.39 8,918 

Education Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 7,731 12.5% 3 $16,060 80% 90% 0.12 29,817 

Education Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 11,359 12.5% 3 $4,336 80% 90% 0.67 1,051,496 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 11,359 2.5% 18 $8,800 45% 45% 0.38 45,916 

Education Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 7,731 2.5% 18 $8,800 45% 45% 0.26 1,686 

Education Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 11,359 15.0% 10 $36,280 94% 5% 0.33 64,397 

Education Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 7,731 15.0% 10 $36,280 94% 5% 0.22 2,364 

Education Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 11,359 4.5% 10 $5,449 85% 73% 0.65 295,768 

Education Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 7,731 4.5% 10 $5,449 85% 73% 0.44 11,265 

Education Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 7,731 3.0% 30 $116,329 98% 75% 0.04 6,617 

Education Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 11,359 13.0% 13 $6,930 65% 5% 1.90 54,994 

Education Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 7,731 13.0% 13 $6,930 65% 5% 1.29 2,047 

Education Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 11,359 15.0% 25 $13,420 15% 75% 1.97 68,266 

Education Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 11,359 15.0% 25 $11,440 45% 75% 2.31 208,361 

Education Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 7,731 15.0% 25 $11,440 45% 75% 1.57 11,044 

Education Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 11,359 15.0% 25 $15,180 85% 75% 1.74 384,666 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 7,731 15.0% 25 $15,180 85% 75% 1.18 20,333 

Education Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 11,359 4.4% 25 $2,460 15% 10% 3.15 4,114 

Education Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 11,359 3.0% 25 $2,563 15% 10% 2.06 2,731 

Education Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 7,731 3.3% 25 $992 15% 10% 3.98 114 

Education Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 11,359 10.0% 25 $2,002 35% 10% 8.79 44,797 

Education Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 7,731 6.0% 25 $4,343 95% 95% 1.65 24,978 

Education Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 11,359 15.0% 25 $11,440 35% 35% 2.31 114,493 

Education Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 11,359 15.0% 25 $1,980 35% 35% 13.33 118,683 

Education Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 7,731 15.0% 25 $1,980 35% 35% 9.07 8,837 

Education Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 7,731 0.6% 30 $12,800 90% 90% 0.06 1,409 

Education Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 7,731 5.0% 20 $9,211 80% 90% 0.54 14,172 

Education Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 11,359 3.0% 5 $5,630 20% 20% 0.21 541 

Education Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 7,731 3.0% 5 $4,503 20% 20% 0.18 20 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 11,359 25.0% 10 $46,420 95% 40% 0.42 958,847 

Education Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 7,731 25.0% 10 $46,420 95% 40% 0.29 35,204 

Education Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 11,359 3.0% 15 $609 79% 95% 5.64 288,437 

Education Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 7,731 3.0% 15 $609 79% 95% 3.84 10,676 

Education Space 
Heat 
Furnace 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 11,359 16.0% 10 $66,880 70% 15% 0.19 151,594 

Education Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 11,359 0.5% 25 $44,031 98% 85% 0.02 20,014 

Education Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 7,731 0.5% 25 $44,031 98% 95% 0.01 740 

Education Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 11,359 0.5% 25 $24,559 96% 85% 0.03 16,533 

Education Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 7,731 0.5% 25 $24,559 96% 95% 0.02 611 

Education Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 1,113 4.8% 13 $427 NA NA 1.09 0 

Education Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 1,110 4.8% 13 $427 NA NA 1.09 0 

Education Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 1,113 11.9% 13 $3,318 NA NA 0.35 998,229 

Education Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 1,110 11.9% 13 $3,318 NA NA 0.35 135,058 

Education Water 
Heat 

Clothes Washer Commercial Energy Star Commercial Clothes Washer 
MEF=1.8, WF=7.5 

Standard Commercial 
Clothes Washer 
MEF=1.26 (Federal Code) 

Existing 1,017 2.0% 10 $290 75% 25% 0.48 5,214 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Education Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 1,017 5.0% 15 $6,112 94% 55% 0.08 35,090 

Education Water 
Heat 

Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 1,017 3.0% 13 $2,570 80% 46% 0.10 7,642 

Education Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 1,017 0.5% 13 $601 55% 35% 0.07 738 

Education Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 1,017 0.1% 13 $31 25% 35% 0.40 95 

Education Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 1,017 20.0% 25 $3,868 92% 5% 0.79 12,698 

Education Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 1,017 3.2% 10 $13 25% 95% 16.56 11,683 

Education Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 1,017 4.5% 10 $18 15% 95% 17.56 9,914 

Education Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 1,017 1.0% 15 $233 70% 75% 0.43 7,164 

Education Water 
Heat 

Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 1,017 0.5% 5 $11 25% 90% 0.77 1,623 

Education Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 1,017 3.4% 10 $46 75% 45% 0.69 17,611 

Education Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 1,017 7.5% 10 $84 20% 45% 0.85 10,436 

Education Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 1,017 3.6% 20 $24,651 95% 20% 0.02 1,062 

Education Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 1,017 30.0% 14 $6,255 90% 5% 0.45 2,087 

Education Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 1,017 28.0% 20 $1,923 90% 5% 1.86 1,951 

Education Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 1,017 4.0% 10 $519 35% 15% 0.53 2,872 

Education Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 1,017 7.7% 11 $741 15% 75% 0.78 12,048 

Education Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 1,017 8.5% 20 $1,041 75% 85% 1.04 83,778 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Grocery Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

Existing 744 4.3% 10 $200 75% 67% 1.07 26,675 

Grocery Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

New 741 4.3% 10 $200 75% 67% 1.07 1,568 

Grocery Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

Existing 744 3.7% 8 $1,058 65% 39% 0.14 11,911 

Grocery Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

New 741 3.7% 8 $1,058 65% 39% 0.14 700 

Grocery Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

Existing 744 0.6% 12 $1,165 75% 45% 0.03 2,552 

Grocery Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

New 741 0.6% 12 $1,165 75% 45% 0.03 150 

Grocery Cooking Oven - Convection Convection Oven Standard Oven Existing 744 1.8% 12 $400 85% 50% 0.27 5,828 

Grocery Cooking Oven - Convection Convection Oven Standard Oven New 741 1.8% 12 $400 85% 50% 0.27 343 

Grocery Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

Existing 744 10.4% 10 $3,370 85% 4% 0.16 389 

Grocery Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

New 741 10.4% 10 $2,696 85% 4% 0.19 23 

Grocery Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

Existing 744 4.6% 10 $2,075 75% 18% 0.11 7,596 

Grocery Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

New 741 4.6% 10 $2,075 75% 18% 0.11 446 

Grocery Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 1,465 11.1% 18 $1,688 NA NA 1.14 0 

Grocery Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 816 11.1% 18 $1,688 NA NA 0.63 0 

Grocery Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 1,465 14.9% 18 $3,460 NA NA 0.74 96,634 

Grocery Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 816 14.9% 18 $3,460 NA NA 0.41 9,547 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Grocery Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 763 12.5% 3 $2,190 80% 90% 0.09 4,349 

Grocery Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 1,439 12.5% 3 $591 80% 90% 0.63 186,202 

Grocery Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 1,439 2.5% 18 $1,200 45% 45% 0.35 8,625 

Grocery Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 763 2.5% 18 $1,200 45% 45% 0.19 246 

Grocery Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 1,439 15.0% 10 $8,600 94% 5% 0.17 11,951 

Grocery Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 763 15.0% 10 $8,600 94% 5% 0.09 310 

Grocery Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 1,439 4.5% 10 $5,450 85% 64% 0.08 41,204 

Grocery Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 763 4.5% 10 $5,450 85% 64% 0.04 1,069 

Grocery Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 763 3.0% 30 $15,863 98% 75% 0.03 930 

Grocery Space 
Heat 
Furnace 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 1,439 10.0% 10 $702 10% 40% 1.42 8,617 

Grocery Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 1,439 13.0% 13 $945 65% 5% 1.77 9,717 

Grocery Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 763 13.0% 13 $945 65% 5% 0.94 280 

Grocery Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 1,439 15.0% 25 $1,830 10% 75% 1.83 8,044 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Grocery Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 1,439 15.0% 25 $1,560 45% 75% 2.15 36,976 

Grocery Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 763 15.0% 25 $1,560 45% 75% 1.14 1,605 

Grocery Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 1,439 15.0% 25 $2,070 85% 75% 1.62 68,118 

Grocery Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 763 15.0% 25 $2,070 85% 75% 0.86 2,955 

Grocery Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 1,439 4.4% 25 $335 15% 10% 2.93 732 

Grocery Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 1,439 3.0% 25 $350 15% 10% 1.92 483 

Grocery Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 763 3.3% 25 $135 15% 10% 2.89 16 

Grocery Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 1,439 10.0% 25 $739 35% 10% 3.02 7,791 

Grocery Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 763 6.0% 25 $1,603 95% 95% 0.44 3,187 

Grocery Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 1,439 15.0% 25 $1,560 45% 35% 2.15 26,192 

Grocery Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 1,439 15.0% 25 $270 45% 35% 12.40 26,962 

Grocery Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 763 15.0% 25 $270 45% 35% 6.57 1,555 

Grocery Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 763 1.2% 30 $6,064 90% 90% 0.03 397 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Grocery Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 763 5.0% 20 $1,256 80% 90% 0.39 2,004 

Grocery Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 1,439 3.0% 5 $528 20% 20% 0.28 102 

Grocery Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 763 3.0% 5 $422 20% 20% 0.19 3 

Grocery Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 1,439 25.0% 10 $6,330 95% 40% 0.39 178,858 

Grocery Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 763 25.0% 10 $6,330 95% 40% 0.21 5,098 

Grocery Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 1,439 3.0% 15 $83 46% 95% 5.24 29,686 

Grocery Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 763 3.0% 15 $83 46% 95% 2.78 846 

Grocery Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 1,439 0.3% 25 $4,151 98% 85% 0.02 2,117 

Grocery Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 763 0.3% 25 $4,151 98% 95% 0.01 59 

Grocery Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 1,439 0.3% 25 $2,315 96% 85% 0.03 2,010 

Grocery Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 763 0.3% 25 $2,315 96% 95% 0.02 56 

Grocery Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 91 4.8% 13 $89 NA NA 0.43 0 

Grocery Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 90 4.8% 13 $89 NA NA 0.43 0 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Grocery Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 91 11.9% 13 $686 NA NA 0.14 26,006 

Grocery Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 90 11.9% 13 $686 NA NA 0.14 3,519 

Grocery Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 83 5.0% 15 $833 94% 75% 0.05 1,231 

Grocery Water 
Heat 

Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 83 3.0% 13 $2,570 80% 40% 0.01 176 

Grocery Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 83 5.9% 13 $600 55% 24% 0.07 159 

Grocery Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 83 1.7% 13 $30 25% 24% 0.40 20 

Grocery Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 83 20.0% 25 $800 92% 5% 0.31 325 

Grocery Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 83 3.2% 10 $2 25% 95% 9.87 304 

Grocery Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 83 4.5% 10 $2 15% 95% 10.47 258 

Grocery Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 83 1.0% 15 $32 90% 75% 0.26 240 

Grocery Water 
Heat 

Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 83 1.2% 5 $5 40% 75% 0.69 141 

Grocery Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 83 1.1% 10 $5 75% 15% 1.58 51 

Grocery Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 83 2.5% 10 $9 20% 15% 1.93 30 

Grocery Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 83 19.3% 20 $5,100 95% 20% 0.04 148 

Grocery Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 83 30.0% 14 $1,294 90% 5% 0.18 54 

Grocery Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 83 28.0% 20 $398 90% 13% 0.73 127 

Grocery Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 83 4.0% 10 $132 35% 15% 0.17 74 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Grocery Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 83 7.7% 11 $154 50% 75% 0.31 1,057 

Grocery Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 83 8.5% 20 $260 75% 85% 0.34 2,183 

Health Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=85% AFUE=80% Existing 7,126 5.9% 20 $3,552 NA NA 1.51 0 

Health Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=85% AFUE=80% New 5,986 5.9% 20 $3,552 NA NA 1.27 0 

Health Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=90% AFUE=80% Existing 7,126 11.1% 20 $7,104 NA NA 1.42 98,157 

Health Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=90% AFUE=80% New 5,986 11.1% 20 $7,104 NA NA 1.19 15,975 

Health Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 7,230 10.0% 15 $14,560 94% 5% 0.50 27,676 

Health Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 5,647 10.0% 15 $14,560 94% 5% 0.39 1,231 

Health Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer Existing 7,230 5.5% 20 $3,466 90% 40% 1.46 135,318 

Health Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer New 5,647 5.5% 20 $2,968 90% 40% 1.34 6,139 

Health Space 
Heat 
Boiler 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 5,647 12.5% 3 $11,680 40% 90% 0.12 9,463 

Health Space 
Heat 
Boiler 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 7,230 12.5% 3 $3,154 40% 90% 0.58 289,767 

Health Space 
Heat 
Boiler 

Direct Digital Control System-
Installation 

DDC Retrofit (Morning Warm-Up Control Logic 
Included in This Measure) 

Pneumatic Existing 7,230 5.0% 15 $4,445 26% 35% 0.81 12,494 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Health Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

Existing 7,230 10.0% 5 $8,618 80% 75% 0.29 290,104 

Health Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

New 5,647 10.0% 5 $8,618 80% 75% 0.22 12,065 

Health Space 
Heat 
Boiler 

Direct Digital Control System-Wireless 
Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 7,230 15.0% 5 $6,218 80% 75% 0.60 248,549 

Health Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 7,230 2.5% 18 $6,400 45% 45% 0.33 25,729 

Health Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 5,647 2.5% 18 $6,400 45% 45% 0.26 1,070 

Health Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 7,230 15.0% 10 $7,256 94% 5% 1.03 45,719 

Health Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 5,647 15.0% 10 $7,256 94% 5% 0.80 1,930 

Health Space 
Heat 
Boiler 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 7,230 4.5% 10 $5,450 85% 62% 0.41 137,957 

Health Space 
Heat 
Boiler 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 5,647 4.5% 10 $5,450 85% 62% 0.32 6,138 

Health Space 
Heat 
Boiler 

Green Roof Vegetation on Roof Standard Built Up Roof New 5,647 3.0% 30 $91,424 98% 75% 0.03 4,365 

Health Space 
Heat 
Boiler 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 7,230 15.0% 25 $9,760 13% 75% 1.71 33,480 

Health Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) Existing 7,230 15.0% 25 $8,320 45% 75% 2.00 117,882 

Health Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) New 5,647 15.0% 25 $8,320 45% 75% 1.56 8,052 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 
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Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Health Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) Existing 7,230 15.0% 25 $11,040 85% 75% 1.51 213,528 

Health Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) New 5,647 15.0% 25 $11,040 85% 75% 1.18 13,743 

Health Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 7,230 4.4% 25 $1,789 15% 10% 2.73 2,328 

Health Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 7,230 3.0% 25 $1,293 15% 10% 2.57 1,587 

Health Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 5,647 3.3% 25 $722 15% 10% 3.96 79 

Health Space 
Heat 
Boiler 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 7,230 10.0% 25 $1,707 35% 10% 6.50 24,827 

Health Space 
Heat 
Boiler 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 5,647 6.0% 25 $3,702 95% 95% 1.40 16,456 

Health Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 7,230 15.0% 25 $8,320 35% 35% 2.00 64,775 

Health Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 7,230 15.0% 25 $1,440 35% 35% 11.56 65,973 

Health Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 5,647 15.0% 25 $1,440 35% 35% 9.03 5,968 

Health Space 
Heat 
Boiler 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 5,647 0.7% 30 $10,672 90% 90% 0.07 1,206 

Health Space 
Heat 
Boiler 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 5,647 5.0% 20 $6,699 80% 90% 0.54 9,784 

Health Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule Existing 7,230 3.0% 5 $845 20% 20% 0.88 389 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 
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as 
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of End 
Use 

Measur
e Life 
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Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Health Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule New 5,647 3.0% 5 $675 20% 20% 0.86 18 

Health Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 7,230 25.0% 10 $33,760 98% 25% 0.37 350,523 

Health Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 5,647 25.0% 10 $33,760 98% 50% 0.29 31,191 

Health Space 
Heat 
Boiler 

Steam Pipe Insulation R-4 R-0 Existing 7,230 12.1% 20 $1,832 25% 10% 6.07 21,435 

Health Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 7,230 3.0% 15 $443 71% 95% 4.89 14,245 

Health Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 5,647 3.0% 15 $443 71% 95% 3.82 643 

Health Space 
Heat 
Boiler 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 7,230 16.0% 10 $48,640 70% 15% 0.16 84,949 

Health Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 7,230 1.4% 25 $8,658 98% 85% 0.18 28,301 

Health Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 5,647 1.4% 25 $8,658 98% 95% 0.14 1,278 

Health Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 7,230 0.4% 25 $4,829 96% 85% 0.09 8,105 

Health Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 5,647 0.4% 25 $4,829 96% 95% 0.07 366 

Health Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 3,581 11.1% 18 $2,701 NA NA 1.73 0 

Health Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 3,064 11.1% 18 $2,701 NA NA 1.48 0 
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Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Health Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 3,581 14.9% 18 $5,536 NA NA 1.13 503,865 

Health Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 3,064 14.9% 18 $5,536 NA NA 0.97 76,396 

Health Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 3,517 10.0% 15 $14,560 94% 5% 0.24 45,843 

Health Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 2,865 10.0% 15 $14,560 94% 5% 0.20 1,998 

Health Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 2,865 12.5% 3 $11,680 80% 90% 0.06 33,484 

Health Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 3,517 12.5% 3 $3,154 80% 90% 0.29 964,671 

Health Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 3,517 2.5% 18 $6,400 45% 45% 0.16 43,431 

Health Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 2,865 2.5% 18 $6,400 45% 45% 0.13 1,893 

Health Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 3,517 15.0% 10 $7,256 94% 5% 0.50 76,102 

Health Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 2,865 15.0% 10 $7,256 94% 5% 0.41 3,131 

Health Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 3,517 4.5% 10 $5,450 85% 62% 0.20 228,518 

Health Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 2,865 4.5% 10 $5,450 85% 62% 0.16 9,961 

Health Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 2,865 3.0% 30 $84,603 98% 75% 0.02 7,359 
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Cost Ratio 

2016 
Technical 
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(therms) 

Health Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 3,517 13.0% 13 $5,040 65% 5% 0.81 50,648 

Health Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 2,865 13.0% 13 $5,040 65% 5% 0.66 2,240 

Health Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 3,517 15.0% 25 $9,760 13% 75% 0.84 54,626 

Health Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 3,517 15.0% 25 $8,320 45% 75% 0.98 194,163 

Health Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 2,865 15.0% 25 $8,320 45% 75% 0.80 12,808 

Health Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 3,517 15.0% 25 $11,040 85% 75% 0.74 355,430 

Health Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 2,865 15.0% 25 $11,040 85% 75% 0.60 22,303 

Health Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 3,517 4.4% 25 $1,789 15% 10% 1.34 3,798 

Health Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 3,517 3.0% 25 $1,864 15% 10% 0.88 2,522 

Health Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 2,865 3.3% 25 $722 15% 10% 2.03 125 

Health Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 3,517 10.0% 25 $1,707 35% 10% 3.19 41,257 

Health Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 2,865 6.0% 25 $3,702 95% 95% 0.72 26,705 

Health Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 3,517 15.0% 25 $8,320 35% 35% 0.98 103,927 
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2016 
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(therms) 

Health Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 3,517 15.0% 25 $1,440 35% 35% 5.68 109,304 

Health Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 2,865 15.0% 25 $1,440 35% 35% 4.62 9,669 

Health Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 2,865 0.7% 30 $10,672 90% 90% 0.04 2,033 

Health Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 2,865 5.0% 20 $6,699 80% 90% 0.28 15,877 

Health Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 3,517 3.0% 5 $845 20% 20% 0.43 648 

Health Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 2,865 3.0% 5 $675 20% 20% 0.44 30 

Health Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 3,517 25.0% 10 $33,760 95% 40% 0.18 900,556 

Health Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 2,865 25.0% 10 $33,760 95% 40% 0.15 39,253 

Health Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 3,517 3.0% 15 $443 71% 95% 2.40 236,720 

Health Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 2,865 3.0% 15 $443 71% 95% 1.95 10,410 

Health Space 
Heat 
Furnace 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 3,517 16.0% 10 $48,640 70% 15% 0.08 143,397 

Health Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 3,517 1.4% 25 $8,658 98% 85% 0.09 47,774 

Health Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 2,865 1.4% 25 $8,658 98% 95% 0.07 2,154 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Health Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 3,517 0.4% 25 $4,829 96% 85% 0.05 13,682 

Health Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 2,865 0.4% 25 $4,829 96% 95% 0.04 617 

Health Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 4,544 4.8% 13 $398 NA NA 4.76 0 

Health Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 4,539 4.8% 13 $398 NA NA 4.76 0 

Health Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 4,544 11.9% 13 $3,090 NA NA 1.51 4,534,976 

Health Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 4,539 11.9% 13 $3,090 NA NA 1.51 613,573 

Health Water 
Heat 

Clothes Washer Commercial Energy Star Commercial Clothes Washer 
MEF=1.8, WF=7.5 

Standard Commercial 
Clothes Washer 
MEF=1.26 (Federal Code) 

Existing 4,151 0.1% 10 $30 75% 11% 0.49 264 

Health Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 4,151 5.0% 15 $4,445 94% 55% 0.46 155,018 

Health Water 
Heat 

Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 4,151 3.0% 13 $2,570 80% 13% 0.42 10,212 

Health Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 4,151 0.1% 13 $600 55% 11% 0.07 255 

Health Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 4,151 0.0% 13 $30 25% 11% 0.41 33 

Health Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 4,151 20.0% 25 $3,600 92% 5% 3.47 56,095 

Health Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 4,151 3.2% 10 $8 25% 95% 111.21 53,078 

Health Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 4,151 4.5% 10 $13 15% 95% 98.30 45,040 

Health Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 4,151 1.0% 15 $170 70% 75% 2.40 31,650 

Health Water 
Heat 

Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 4,151 0.5% 5 $10 45% 15% 3.53 2,213 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Health Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 4,151 2.6% 10 $27 75% 35% 6.12 48,399 

Health Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 4,151 5.8% 10 $50 20% 35% 7.45 28,681 

Health Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 4,151 33.3% 20 $22,950 95% 20% 0.75 44,423 

Health Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 4,151 30.0% 14 $5,824 90% 5% 1.97 9,482 

Health Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 4,151 28.0% 20 $1,790 90% 5% 8.14 8,865 

Health Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 4,151 4.0% 10 $469 35% 15% 2.39 12,686 

Health Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 4,151 7.7% 11 $691 80% 75% 3.41 295,029 

Health Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 4,151 8.5% 20 $910 75% 85% 4.85 380,605 

Large Office Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 85% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

Existing 55,783 5.9% 20 $10,710 NA NA 3.90 0 

Large Office Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 85% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

New 26,258 5.9% 20 $8,570 NA NA 2.30 0 

Large Office Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 90% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

Existing 55,783 11.1% 20 $21,850 NA NA 3.61 143,222 

Large Office Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 90% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

New 26,258 11.1% 20 $17,480 NA NA 2.13 13,040 

Large Office Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 56,599 10.0% 15 $91,000 94% 75% 0.62 649,892 

Large Office Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 24,770 10.0% 15 $91,000 94% 75% 0.27 16,934 

Large Office Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer Existing 56,599 5.5% 20 $38,830 45% 40% 1.02 92,834 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Large Office Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer New 24,770 5.5% 20 $31,060 45% 40% 0.56 2,419 

Large Office Space 
Heat 
Boiler 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 24,770 12.5% 3 $73,000 40% 90% 0.09 8,298 

Large Office Space 
Heat 
Boiler 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 56,599 12.5% 3 $19,710 40% 90% 0.73 460,651 

Large Office Space 
Heat 
Boiler 

Direct Digital Control System-
Installation 

DDC Retrofit (Morning Warm-Up Control Logic 
Included in This Measure) 

Pneumatic Existing 56,599 5.0% 15 $27,780 28% 5% 1.02 3,059 

Large Office Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

Existing 56,599 10.0% 5 $53,860 80% 75% 0.36 434,355 

Large Office Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

New 24,770 10.0% 5 $53,860 80% 75% 0.16 10,579 

Large Office Space 
Heat 
Boiler 

Direct Digital Control System-Wireless 
Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 56,599 15.0% 5 $38,860 80% 75% 0.75 395,805 

Large Office Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 56,599 2.5% 18 $40,000 45% 45% 0.41 38,522 

Large Office Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 24,770 2.5% 18 $40,000 45% 45% 0.18 938 

Large Office Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 56,599 15.0% 10 $90,700 94% 5% 0.64 65,451 

Large Office Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 24,770 15.0% 10 $90,700 94% 5% 0.28 1,705 

Large Office Space 
Heat 
Boiler 

Green Roof Vegetation on Roof Standard Built Up Roof New 24,770 3.0% 30 $144,020 98% 75% 0.09 3,855 

Large Office Space 
Heat 
Boiler 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 56,599 10.0% 10 $23,410 10% 40% 1.66 41,379 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Large Office Space 
Heat 
Boiler 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 56,599 3.8% 25 $15,250 4% 75% 2.13 3,864 

Large Office Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) Existing 56,599 3.8% 25 $13,000 25% 75% 2.50 24,302 

Large Office Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) New 24,770 3.8% 25 $13,000 25% 75% 1.09 878 

Large Office Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) Existing 56,599 3.8% 25 $17,250 65% 75% 1.88 62,762 

Large Office Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) New 24,770 3.8% 25 $17,250 65% 75% 0.82 2,274 

Large Office Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 56,599 4.4% 25 $11,180 15% 10% 3.41 3,427 

Large Office Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 56,599 3.0% 25 $8,080 15% 10% 3.22 2,336 

Large Office Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 24,770 3.3% 25 $4,510 15% 10% 2.78 65 

Large Office Space 
Heat 
Boiler 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 56,599 10.0% 25 $8,530 35% 10% 10.16 36,545 

Large Office Space 
Heat 
Boiler 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 24,770 6.0% 25 $18,510 95% 95% 1.23 14,296 

Large Office Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 56,599 3.8% 25 $13,000 15% 35% 2.50 10,217 

Large Office Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 56,599 3.8% 25 $2,250 15% 35% 14.45 10,288 

Large Office Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 24,770 3.8% 25 $2,250 15% 35% 6.32 522 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Large Office Space 
Heat 
Boiler 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 24,770 0.9% 30 $40,450 90% 90% 0.10 1,286 

Large Office Space 
Heat 
Boiler 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 24,770 1.3% 20 $5,430 80% 90% 0.73 2,219 

Large Office Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule Existing 56,599 3.0% 5 $10,560 20% 20% 0.55 557 

Large Office Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule New 24,770 3.0% 5 $8,440 20% 20% 0.30 15 

Large Office Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 56,599 25.0% 10 $211,000 98% 25% 0.46 524,816 

Large Office Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 24,770 25.0% 10 $211,000 98% 50% 0.20 27,349 

Large Office Space 
Heat 
Boiler 

Steam Pipe Insulation R-4 R-0 Existing 56,599 12.1% 20 $4,580 25% 10% 18.97 31,583 

Large Office Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 56,599 3.0% 15 $2,770 67% 95% 6.11 19,883 

Large Office Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 24,770 3.0% 15 $2,770 67% 95% 2.67 506 

Large Office Space 
Heat 
Boiler 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 56,599 16.0% 10 $304,000 70% 15% 0.20 127,188 

Large Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 34,443 11.1% 18 $11,250 NA NA 3.93 0 

Large Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 9,729 11.1% 18 $11,250 NA NA 1.11 0 

Large Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 34,443 14.9% 18 $23,070 NA NA 2.57 86,008 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Large Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 9,729 14.9% 18 $23,070 NA NA 0.73 4,297 

Large Office Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 34,371 10.0% 15 $91,000 94% 75% 0.37 126,122 

Large Office Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 9,097 10.0% 15 $91,000 94% 75% 0.10 1,877 

Large Office Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 9,097 12.5% 3 $73,000 80% 90% 0.03 2,006 

Large Office Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 34,371 12.5% 3 $19,710 80% 90% 0.44 178,197 

Large Office Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 34,371 2.5% 18 $40,000 45% 45% 0.25 7,618 

Large Office Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 9,097 2.5% 18 $40,000 45% 45% 0.07 113 

Large Office Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 34,371 15.0% 10 $90,700 94% 5% 0.39 12,702 

Large Office Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 9,097 15.0% 10 $90,700 94% 5% 0.10 189 

Large Office Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 9,097 3.0% 30 $144,020 98% 75% 0.03 444 

Large Office Space 
Heat 
Furnace 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 34,371 10.0% 10 $23,410 10% 40% 1.00 8,005 

Large Office Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 34,371 13.0% 13 $31,500 65% 5% 1.24 8,757 

Large Office Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 9,097 13.0% 13 $31,500 65% 5% 0.33 126 
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Type End Use Measure Name Measure Description Baseline 

Construction 
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therms 
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as 
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Use 

Measur
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Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Large Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 34,371 3.8% 25 $15,250 4% 75% 1.28 747 

Large Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 34,371 3.8% 25 $13,000 25% 75% 1.51 4,702 

Large Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 9,097 3.8% 25 $13,000 25% 75% 0.40 96 

Large Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 34,371 3.8% 25 $17,250 65% 75% 1.14 12,139 

Large Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 9,097 3.8% 25 $17,250 65% 75% 0.30 250 

Large Office Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 34,371 4.4% 25 $11,180 15% 10% 2.06 663 

Large Office Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 34,371 3.0% 25 $11,650 15% 10% 1.34 448 

Large Office Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 9,097 3.3% 25 $4,510 15% 10% 1.01 7 

Large Office Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 34,371 10.0% 25 $8,530 35% 10% 6.12 7,192 

Large Office Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 9,097 6.0% 25 $18,510 95% 95% 0.45 1,569 

Large Office Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 34,371 3.8% 25 $13,000 15% 35% 1.51 1,977 

Large Office Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 34,371 3.8% 25 $2,250 15% 35% 8.70 2,025 

Large Office Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 9,097 3.8% 25 $2,250 15% 35% 2.30 58 
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Type End Use Measure Name Measure Description Baseline 
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therms 
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e Life 
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Percent of 
Installations 
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TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Large Office Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 9,097 0.9% 30 $40,450 90% 90% 0.04 148 

Large Office Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 9,097 1.3% 20 $5,430 80% 90% 0.26 244 

Large Office Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 34,371 3.0% 5 $10,560 20% 20% 0.33 108 

Large Office Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 9,097 3.0% 5 $8,440 20% 20% 0.11 2 

Large Office Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 34,371 25.0% 10 $211,000 95% 40% 0.28 157,970 

Large Office Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 9,097 25.0% 10 $211,000 95% 40% 0.07 2,351 

Large Office Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 34,371 3.0% 15 $2,770 67% 95% 3.68 39,132 

Large Office Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 9,097 3.0% 15 $2,770 67% 95% 0.97 565 

Large Office Space 
Heat 
Furnace 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 34,371 16.0% 10 $304,000 70% 15% 0.12 25,154 

Large Office Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 1,619 4.8% 13 $930 NA NA 0.73 0 

Large Office Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 1,621 4.8% 13 $930 NA NA 0.73 0 

Large Office Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 1,619 11.9% 13 $7,210 NA NA 0.23 35,161 

Large Office Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 1,621 11.9% 13 $7,210 NA NA 0.23 4,757 

Large Office Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 1,479 5.0% 15 $27,780 80% 55% 0.03 1,060 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Large Office Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 1,479 1.4% 13 $2,400 55% 8% 0.08 17 

Large Office Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 1,479 0.4% 13 $120 25% 8% 0.43 2 

Large Office Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 1,479 20.0% 25 $8,400 92% 5% 0.53 449 

Large Office Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 1,479 3.2% 10 $50 25% 95% 6.34 412 

Large Office Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 1,479 4.5% 10 $80 15% 95% 5.61 349 

Large Office Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 1,479 1.0% 15 $1,060 30% 75% 0.14 109 

Large Office Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 1,479 1.1% 10 $10 75% 15% 13.43 69 

Large Office Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 1,479 2.5% 10 $10 20% 15% 29.84 41 

Large Office Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 1,479 27.9% 20 $53,550 95% 20% 0.10 289 

Large Office Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 1,479 30.0% 14 $13,590 90% 13% 0.30 184 

Large Office Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 1,479 28.0% 20 $4,180 90% 13% 1.24 172 

Large Office Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 1,479 4.0% 10 $1,140 35% 15% 0.35 102 

Large Office Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 1,479 7.7% 11 $1,610 40% 75% 0.52 1,153 

Large Office Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 1,479 8.5% 20 $2,080 75% 85% 0.76 2,951 

Lodging Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

Existing 1,119 4.3% 10 $200 75% 67% 1.61 19,457 

Lodging Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

New 1,116 4.3% 10 $200 75% 67% 1.60 1,144 

Lodging Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

Existing 1,119 3.7% 8 $1,058 65% 31% 0.21 6,757 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Lodging Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

New 1,116 3.7% 8 $1,058 65% 31% 0.21 397 

Lodging Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

Existing 1,119 0.6% 12 $1,165 75% 45% 0.05 1,862 

Lodging Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

New 1,116 0.6% 12 $1,165 75% 45% 0.05 109 

Lodging Cooking Oven - Convection Convection Oven Standard Oven Existing 1,119 1.8% 12 $400 55% 50% 0.41 2,751 

Lodging Cooking Oven - Convection Convection Oven Standard Oven New 1,116 1.8% 12 $400 55% 50% 0.41 162 

Lodging Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

Existing 1,119 10.4% 10 $3,370 85% 4% 0.23 284 

Lodging Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

New 1,116 10.4% 10 $2,696 85% 4% 0.29 17 

Lodging Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

Existing 1,119 4.6% 10 $2,075 75% 18% 0.17 5,540 

Lodging Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

New 1,116 4.6% 10 $2,075 75% 18% 0.17 326 

Lodging Pool Heat Solar RE - Installation of Solar 
Pool/Spa Heating Systems 

Solar Pool/Spa Heating Systems No Solar Pool Heating 
System 

Existing 2,507 10.1% 12 $9,120 90% 30% 0.22 24,508 

Lodging Pool Heat Solar RE - Installation of Solar 
Pool/Spa Heating Systems 

Solar Pool/Spa Heating Systems No Solar Pool Heating 
System 

New 2,499 10.1% 12 $9,120 90% 30% 0.22 1,441 

Lodging Pool Heat Swimming Pool/Spa Covers Plastic Or Foam Pool Covers (50-65% Energy 
Savings) 

No Pool Covers Existing 2,507 50.0% 10 $2,130 35% 95% 3.97 149,726 

Lodging Pool Heat Swimming Pool/Spa Covers Plastic Or Foam Pool Covers (50-65% Energy 
Savings) 

No Pool Covers New 2,499 50.0% 10 $2,130 35% 95% 3.95 8,801 

Lodging Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 1,834 11.1% 18 $1,182 NA NA 2.03 0 

Lodging Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 1,566 11.1% 18 $1,182 NA NA 1.73 0 

Lodging Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 1,834 14.9% 18 $2,422 NA NA 1.33 56,734 

Lodging Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 1,566 14.9% 18 $2,422 NA NA 1.13 8,602 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Lodging Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 1,801 2.0% 15 $1,560 94% 50% 0.23 9,220 

Lodging Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 1,465 2.0% 15 $1,560 94% 50% 0.19 404 

Lodging Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 1,465 12.5% 3 $5,840 80% 90% 0.06 3,347 

Lodging Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 1,801 12.5% 3 $1,577 80% 90% 0.29 97,004 

Lodging Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 1,801 2.5% 18 $3,200 45% 45% 0.17 4,451 

Lodging Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 1,465 2.5% 18 $3,200 45% 45% 0.13 195 

Lodging Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 1,801 15.0% 10 $18,060 94% 5% 0.10 6,167 

Lodging Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 1,465 15.0% 10 $18,060 94% 5% 0.08 270 

Lodging Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 1,801 4.5% 10 $5,450 85% 58% 0.10 19,167 

Lodging Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 1,465 4.5% 10 $5,450 85% 58% 0.08 839 

Lodging Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 1,465 3.0% 30 $42,302 98% 75% 0.02 746 

Lodging Space 
Heat 
Furnace 

Hotel Key Card Room Energy Control 
System 

Key card system to control room HVAC and 
lighting during non-occupied periods 

 New 1,465 18.0% 15 $3,102 95% 60% 0.86 5,802 

Lodging Space 
Heat 
Furnace 

Hotel Key Card Room Energy Control 
System 

Key card system to control room HVAC and 
lighting during non-occupied periods 

325 sqft room, $100/room Existing 1,801 18.0% 15 $3,102 95% 60% 1.05 132,287 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 
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as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Lodging Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 1,801 13.0% 13 $2,520 65% 5% 0.83 5,703 

Lodging Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 1,465 13.0% 13 $2,520 65% 5% 0.67 252 

Lodging Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 1,801 15.0% 25 $4,880 25% 75% 0.86 10,536 

Lodging Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 1,801 15.0% 25 $4,160 45% 75% 1.00 19,295 

Lodging Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 1,465 15.0% 25 $4,160 45% 75% 0.82 1,285 

Lodging Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 1,801 15.0% 25 $5,520 85% 75% 0.76 35,487 

Lodging Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 1,465 15.0% 25 $5,520 85% 75% 0.62 2,365 

Lodging Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 1,801 4.4% 25 $894 15% 10% 1.37 426 

Lodging Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 1,801 3.0% 25 $932 15% 10% 0.90 253 

Lodging Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 1,465 3.3% 25 $361 15% 10% 2.07 14 

Lodging Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 1,801 10.0% 25 $1,206 35% 10% 2.31 4,530 

Lodging Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 1,465 6.0% 25 $2,618 95% 95% 0.52 2,550 

Lodging Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 1,801 15.0% 25 $4,160 45% 35% 1.00 13,668 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 
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as 
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of End 
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Measur
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Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Lodging Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 1,801 15.0% 25 $720 45% 35% 5.81 15,824 

Lodging Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 1,465 15.0% 25 $720 45% 35% 4.72 1,400 

Lodging Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 1,465 0.0% 30 $7,836 90% 90% 0.00 7 

Lodging Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 1,465 5.0% 20 $3,350 80% 90% 0.28 1,604 

Lodging Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 1,801 3.0% 5 $1,108 20% 20% 0.17 58 

Lodging Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 1,465 3.0% 5 $886 20% 20% 0.17 3 

Lodging Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 1,801 25.0% 10 $16,880 95% 40% 0.18 92,296 

Lodging Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 1,465 25.0% 10 $16,880 95% 40% 0.15 4,041 

Lodging Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 1,801 3.0% 15 $222 78% 95% 2.45 29,442 

Lodging Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 1,465 3.0% 15 $222 78% 95% 2.00 1,287 

Lodging Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 1,801 1.3% 25 $23,395 98% 85% 0.02 4,550 

Lodging Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 1,465 1.3% 25 $23,395 98% 95% 0.01 198 

Lodging Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 1,801 0.6% 25 $13,048 96% 85% 0.01 2,096 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 
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as 
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of End 
Use 

Measur
e Life 

Measure 
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Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Lodging Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 1,465 0.6% 25 $13,048 96% 95% 0.01 91 

Lodging Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 2,421 4.8% 13 $486 NA NA 2.08 0 

Lodging Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 2,414 4.8% 13 $486 NA NA 2.07 0 

Lodging Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 2,421 11.9% 13 $3,775 NA NA 0.66 673,150 

Lodging Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 2,414 11.9% 13 $3,775 NA NA 0.66 91,076 

Lodging Water 
Heat 

Clothes Washer Commercial Energy Star Commercial Clothes Washer 
MEF=1.8, WF=7.5 

Standard Commercial 
Clothes Washer 
MEF=1.26 (Federal Code) 

Existing 2,212 4.0% 10 $1,160 75% 25% 0.51 6,888 

Lodging Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 2,212 5.0% 15 $2,222 80% 55% 0.49 18,488 

Lodging Water 
Heat 

Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 2,212 3.0% 13 $2,570 80% 24% 0.22 2,728 

Lodging Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 2,212 0.2% 13 $600 55% 24% 0.08 169 

Lodging Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 2,212 0.1% 13 $30 25% 24% 0.43 22 

Lodging Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 2,212 20.0% 25 $4,400 92% 5% 1.51 7,820 

Lodging Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 2,212 3.2% 10 $4 25% 95% 118.56 7,879 

Lodging Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 2,212 4.5% 10 $6 15% 95% 104.80 6,686 

Lodging Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 2,212 1.0% 15 $85 90% 75% 2.55 5,793 

Lodging Water 
Heat 

Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 2,212 0.5% 5 $10 50% 75% 1.79 1,825 

Lodging Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 2,212 7.5% 10 $224 75% 100% 0.13 58,646 
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2016 
Technical 
Potential 
(therms) 

Lodging Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 2,212 16.7% 10 $409 20% 100% 0.16 34,753 

Lodging Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 2,212 28.1% 20 $28,050 95% 20% 0.28 5,558 

Lodging Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 2,212 30.0% 14 $7,118 90% 5% 0.86 1,407 

Lodging Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 2,212 28.0% 20 $2,188 90% 5% 3.55 1,316 

Lodging Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 2,212 4.0% 10 $612 35% 15% 0.97 1,769 

Lodging Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 2,212 7.7% 11 $844 5% 75% 1.49 2,459 

Lodging Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 2,212 8.5% 20 $1,170 75% 85% 2.01 56,495 

Miscellaneous Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

Existing 988 3.7% 8 $1,058 65% 18% 0.19 1,460 

Miscellaneous Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

New 986 3.7% 8 $1,058 65% 18% 0.19 86 

Miscellaneous Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=85% AFUE=80% Existing 4,411 5.9% 20 $1,017 NA NA 3.27 0 

Miscellaneous Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=85% AFUE=80% New 4,015 5.9% 20 $1,017 NA NA 2.98 0 

Miscellaneous Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=90% AFUE=80% Existing 4,411 11.1% 20 $2,035 NA NA 3.09 345,020 

Miscellaneous Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=90% AFUE=80% New 4,015 11.1% 20 $2,035 NA NA 2.81 52,685 

Miscellaneous Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 4,475 10.0% 15 $8,190 94% 50% 0.55 964,436 

Miscellaneous Space 
Heat 
Boiler 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 3,810 10.0% 15 $8,190 94% 50% 0.47 47,210 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Miscellaneous Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer Existing 4,475 5.5% 20 $993 90% 40% 3.18 489,207 

Miscellaneous Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer New 3,810 5.5% 20 $761 90% 40% 3.53 24,149 

Miscellaneous Space 
Heat 
Boiler 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 3,810 12.5% 3 $6,570 40% 90% 0.15 35,509 

Miscellaneous Space 
Heat 
Boiler 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 4,475 12.5% 3 $1,774 40% 90% 0.65 1,000,375 

Miscellaneous Space 
Heat 
Boiler 

Direct Digital Control System-
Installation 

DDC Retrofit (Morning Warm-Up Control Logic 
Included in This Measure) 

Pneumatic Existing 4,475 5.0% 15 $2,500 66% 45% 0.90 140,839 

Miscellaneous Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

Existing 4,475 10.0% 5 $4,847 80% 75% 0.32 991,316 

Miscellaneous Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

New 3,810 10.0% 5 $4,847 80% 75% 0.27 45,359 

Miscellaneous Space 
Heat 
Boiler 

Direct Digital Control System-Wireless 
Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 4,475 15.0% 5 $3,497 80% 50% 0.66 569,412 

Miscellaneous Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 4,475 2.5% 18 $3,600 45% 45% 0.36 87,917 

Miscellaneous Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 3,810 2.5% 18 $3,600 45% 45% 0.31 4,023 

Miscellaneous Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 4,475 15.0% 10 $3,956 94% 5% 1.17 157,838 

Miscellaneous Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 3,810 15.0% 10 $3,956 94% 5% 1.00 7,822 

Miscellaneous Space 
Heat 
Boiler 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 4,475 4.5% 10 $5,450 85% 5% 0.26 33,045 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 
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as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Miscellaneous Space 
Heat 
Boiler 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 3,810 4.5% 10 $5,450 85% 5% 0.22 1,512 

Miscellaneous Space 
Heat 
Boiler 

Green Roof Vegetation on Roof Standard Built Up Roof New 3,810 3.0% 30 $51,426 98% 75% 0.04 16,570 

Miscellaneous Space 
Heat 
Boiler 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 4,475 10.0% 10 $2,107 10% 40% 1.47 93,930 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 4,475 15.0% 25 $5,490 30% 75% 1.89 263,122 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) Existing 4,475 15.0% 25 $4,680 45% 75% 2.21 403,070 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) New 3,810 15.0% 25 $4,680 45% 75% 1.88 30,259 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) Existing 4,475 15.0% 25 $6,210 85% 75% 1.67 737,126 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) New 3,810 15.0% 25 $6,210 85% 75% 1.42 55,709 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 4,475 4.4% 25 $1,006 15% 10% 3.02 7,992 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 4,475 3.0% 25 $727 15% 10% 2.85 5,447 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 3,810 3.3% 25 $406 15% 10% 4.78 302 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 4,475 10.0% 25 $1,280 35% 10% 5.39 86,780 

Miscellaneous Space 
Heat 
Boiler 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 3,810 6.0% 25 $2,777 95% 95% 1.27 59,653 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 
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as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Miscellaneous Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 4,475 15.0% 25 $4,680 50% 35% 2.21 317,668 

Miscellaneous Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 4,475 15.0% 25 $810 50% 35% 12.78 331,339 

Miscellaneous Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 3,810 15.0% 25 $810 50% 35% 10.88 32,945 

Miscellaneous Space 
Heat 
Boiler 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 3,810 5.0% 20 $3,768 80% 90% 0.65 37,511 

Miscellaneous Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule Existing 4,475 3.0% 5 $262 20% 20% 1.77 1,453 

Miscellaneous Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule New 3,810 3.0% 5 $210 20% 20% 1.88 72 

Miscellaneous Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 4,475 25.0% 10 $18,990 98% 25% 0.41 1,197,774 

Miscellaneous Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 3,810 25.0% 10 $18,990 98% 50% 0.35 117,263 

Miscellaneous Space 
Heat 
Boiler 

Steam Pipe Insulation R-4 R-0 Existing 4,475 12.1% 20 $1,374 25% 10% 5.03 74,924 

Miscellaneous Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 4,475 3.0% 15 $249 63% 95% 5.40 44,448 

Miscellaneous Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 3,810 3.0% 15 $249 63% 95% 4.60 2,180 

Miscellaneous Space 
Heat 
Boiler 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 4,475 16.0% 10 $27,360 70% 15% 0.18 289,369 

Miscellaneous Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 4,475 0.3% 25 $1,259 98% 85% 0.17 21,866 
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therms 
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as 
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Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Miscellaneous Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 3,810 0.3% 25 $1,259 98% 95% 0.14 1,086 

Miscellaneous Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 4,475 0.3% 25 $702 96% 85% 0.30 21,108 

Miscellaneous Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 3,810 0.3% 25 $702 96% 95% 0.25 1,031 

Miscellaneous Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 4,428 11.1% 18 $777 NA NA 7.45 0 

Miscellaneous Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 3,378 11.1% 18 $777 NA NA 5.68 0 

Miscellaneous Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 4,428 14.9% 18 $1,591 NA NA 4.87 2,475,856 

Miscellaneous Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 3,378 14.9% 18 $1,591 NA NA 3.72 334,872 

Miscellaneous Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 4,400 10.0% 15 $8,190 94% 50% 0.54 2,237,401 

Miscellaneous Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 3,145 10.0% 15 $8,190 94% 50% 0.39 86,795 

Miscellaneous Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 3,145 12.5% 3 $6,570 80% 90% 0.12 142,346 

Miscellaneous Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 4,400 12.5% 3 $1,774 80% 90% 0.64 4,708,115 

Miscellaneous Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 4,400 2.5% 18 $3,600 45% 45% 0.36 207,851 

Miscellaneous Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 3,145 2.5% 18 $3,600 45% 45% 0.26 8,063 
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2016 
Technical 
Potential 
(therms) 

Miscellaneous Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 4,400 15.0% 10 $3,956 94% 5% 1.16 371,421 

Miscellaneous Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 3,145 15.0% 10 $3,956 94% 5% 0.83 14,380 

Miscellaneous Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 4,400 4.5% 10 $5,450 85% 5% 0.25 78,124 

Miscellaneous Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 3,145 4.5% 10 $5,450 85% 5% 0.18 3,031 

Miscellaneous Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 3,145 3.0% 30 $47,589 98% 75% 0.04 31,647 

Miscellaneous Space 
Heat 
Furnace 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 4,400 10.0% 10 $2,107 10% 40% 1.45 221,084 

Miscellaneous Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 4,400 13.0% 13 $2,835 65% 5% 1.80 251,187 

Miscellaneous Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 3,145 13.0% 13 $2,835 65% 5% 1.28 9,786 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 4,400 15.0% 25 $5,490 30% 75% 1.86 619,173 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 4,400 15.0% 25 $4,680 45% 75% 2.18 948,708 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 3,145 15.0% 25 $4,680 45% 75% 1.56 55,631 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 4,400 15.0% 25 $6,210 85% 75% 1.64 1,734,586 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 3,145 15.0% 25 $6,210 85% 75% 1.18 102,421 
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Type End Use Measure Name Measure Description Baseline 

Construction 
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Baseline 
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Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 4,400 4.4% 25 $1,006 15% 10% 2.98 18,807 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 4,400 3.0% 25 $1,049 15% 10% 1.95 12,386 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 3,145 3.3% 25 $406 15% 10% 3.96 544 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 4,400 10.0% 25 $1,280 35% 10% 5.32 200,164 

Miscellaneous Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 3,145 6.0% 25 $2,777 95% 95% 1.05 109,672 

Miscellaneous Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 4,400 15.0% 25 $4,680 50% 35% 2.18 747,698 

Miscellaneous Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 4,400 15.0% 25 $810 50% 35% 12.60 774,416 

Miscellaneous Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 3,145 15.0% 25 $810 50% 35% 9.01 60,341 

Miscellaneous Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 3,145 5.0% 20 $3,768 80% 90% 0.54 68,964 

Miscellaneous Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 4,400 3.0% 5 $262 20% 20% 1.74 3,418 

Miscellaneous Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 3,145 3.0% 5 $210 20% 20% 1.56 132 

Miscellaneous Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 4,400 25.0% 10 $18,990 95% 40% 0.40 4,309,853 

Miscellaneous Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 3,145 25.0% 10 $18,990 95% 40% 0.29 167,191 
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Type End Use Measure Name Measure Description Baseline 
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therms 
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Measur
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Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Miscellaneous Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 4,400 3.0% 15 $249 63% 95% 5.33 1,038,858 

Miscellaneous Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 3,145 3.0% 15 $249 63% 95% 3.81 39,935 

Miscellaneous Space 
Heat 
Furnace 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 4,400 16.0% 10 $27,360 70% 15% 0.18 684,115 

Miscellaneous Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 4,400 0.3% 25 $1,259 98% 85% 0.17 51,694 

Miscellaneous Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 3,145 0.3% 25 $1,259 98% 95% 0.12 2,074 

Miscellaneous Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 4,400 0.3% 25 $702 96% 85% 0.29 49,904 

Miscellaneous Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 3,145 0.3% 25 $702 96% 95% 0.21 1,969 

Miscellaneous Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 161 4.8% 13 $44 NA NA 1.52 0 

Miscellaneous Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 160 4.8% 13 $44 NA NA 1.52 0 

Miscellaneous Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 161 11.9% 13 $343 NA NA 0.48 1,020,854 

Miscellaneous Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 160 11.9% 13 $343 NA NA 0.48 138,119 

Miscellaneous Water 
Heat 

Clothes Washer Commercial Energy Star Commercial Clothes Washer 
MEF=1.8, WF=7.5 

Standard Commercial 
Clothes Washer 
MEF=1.26 (Federal Code) 

Existing 147 15.2% 10 $290 75% 25% 0.52 39,871 

Miscellaneous Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 147 5.0% 15 $2,500 94% 75% 0.03 47,187 

Miscellaneous Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 147 3.7% 13 $600 55% 5% 0.08 868 
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2016 
Technical 
Potential 
(therms) 

Miscellaneous Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 147 1.0% 13 $30 25% 5% 0.45 112 

Miscellaneous Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 147 20.0% 25 $400 92% 5% 1.11 12,541 

Miscellaneous Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 147 3.2% 10 $5 25% 95% 7.00 11,948 

Miscellaneous Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 147 4.5% 10 $7 15% 95% 6.19 10,139 

Miscellaneous Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 147 1.0% 15 $95 90% 75% 0.15 9,097 

Miscellaneous Water 
Heat 

Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 147 0.5% 5 $5 50% 50% 0.42 1,845 

Miscellaneous Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 147 1.1% 10 $5 75% 15% 2.38 2,001 

Miscellaneous Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 147 2.5% 10 $9 20% 15% 3.17 1,186 

Miscellaneous Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 147 31.2% 20 $2,550 95% 20% 0.22 9,360 

Miscellaneous Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 147 30.0% 14 $647 90% 13% 0.63 5,336 

Miscellaneous Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 147 28.0% 20 $199 90% 13% 2.59 4,989 

Miscellaneous Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 147 4.0% 10 $69 35% 15% 0.57 2,836 

Miscellaneous Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 147 7.7% 11 $77 55% 75% 1.09 44,670 

Miscellaneous Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 147 8.5% 20 $130 75% 85% 1.21 85,677 

Restaurant Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

Existing 2,497 4.3% 10 $200 75% 67% 3.59 281,618 

Restaurant Cooking Broiler High-Efficiency Broiler (34% Efficient) Standard Broiler (15% 
Efficient) 

New 2,483 4.3% 10 $200 75% 67% 3.57 16,554 

Restaurant Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

Existing 2,497 3.7% 8 $1,058 65% 57% 0.47 181,637 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Restaurant Cooking Cooking Fryers - Commercial Energy Star Commercial Fryer (50% efficient) Non-Energy Star Fryer 
(35% efficient) 

New 2,483 3.7% 8 $1,058 65% 57% 0.47 10,677 

Restaurant Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

Existing 2,497 0.6% 12 $1,165 75% 75% 0.10 44,908 

Restaurant Cooking Griddle High-Efficiency Griddle (40% Efficient) Standard Griddle (32% 
Efficient) 

New 2,483 0.6% 12 $1,165 75% 75% 0.10 2,640 

Restaurant Cooking Oven - Convection Convection Oven Standard Oven Existing 2,497 1.8% 12 $400 85% 50% 0.92 61,530 

Restaurant Cooking Oven - Convection Convection Oven Standard Oven New 2,483 1.8% 12 $400 85% 50% 0.92 3,617 

Restaurant Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

Existing 2,497 10.4% 10 $3,370 85% 4% 0.52 4,105 

Restaurant Cooking Oven - Conveyor High-Efficiency Model (23% Efficient) Standard Model (15% 
Efficient) 

New 2,483 10.4% 10 $2,696 85% 25% 0.65 1,689 

Restaurant Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

Existing 2,497 4.6% 10 $2,075 75% 46% 0.37 208,496 

Restaurant Cooking Steam Cooker Energy Star Steam Cooker (38% Efficient) Standard Cooker (30% 
Efficient) 

New 2,483 4.6% 10 $2,075 75% 46% 0.37 12,256 

Restaurant Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 673 11.1% 18 $844 NA NA 1.04 0 

Restaurant Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 445 11.1% 18 $844 NA NA 0.69 0 

Restaurant Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 673 14.9% 18 $1,730 NA NA 0.68 148,645 

Restaurant Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 445 14.9% 18 $1,730 NA NA 0.45 17,508 

Restaurant Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 416 12.5% 3 $1,095 80% 90% 0.10 7,506 

Restaurant Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 667 12.5% 3 $296 80% 90% 0.58 267,592 

Restaurant Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 667 2.5% 18 $600 45% 45% 0.33 12,396 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Restaurant Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 416 2.5% 18 $600 45% 45% 0.20 424 

Restaurant Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 667 15.0% 10 $4,300 94% 5% 0.16 17,175 

Restaurant Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 416 15.0% 10 $4,300 94% 5% 0.10 535 

Restaurant Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

Existing 667 4.5% 10 $5,450 85% 100% 0.04 92,523 

Restaurant Space 
Heat 
Furnace 

Exhaust Hood Makeup Air Provide Makeup Air Directly at Exhaust Hood 
Instead of Pulling Conditioned Air 

Hood Pulls Conditioned 
Air (No Make-up Air) 

New 416 4.5% 10 $5,450 85% 100% 0.02 2,882 

Restaurant Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 416 3.0% 30 $7,932 98% 75% 0.03 1,598 

Restaurant Space 
Heat 
Furnace 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 667 10.0% 10 $351 10% 40% 1.32 12,807 

Restaurant Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 667 13.0% 13 $473 65% 5% 1.64 15,064 

Restaurant Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 416 13.0% 13 $473 65% 5% 1.02 514 

Restaurant Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 667 15.0% 25 $915 85% 75% 1.69 101,627 

Restaurant Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 667 15.0% 25 $780 95% 75% 1.99 118,694 

Restaurant Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 416 15.0% 25 $780 95% 75% 1.24 6,070 

Restaurant Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 667 15.0% 25 $1,035 98% 75% 1.50 113,435 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Restaurant Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 416 15.0% 25 $1,035 98% 75% 0.93 5,927 

Restaurant Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 667 4.4% 25 $168 15% 10% 2.71 1,126 

Restaurant Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 667 3.0% 25 $175 15% 10% 1.77 718 

Restaurant Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 416 3.3% 25 $68 15% 10% 3.15 28 

Restaurant Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 667 10.0% 25 $522 35% 10% 1.98 11,246 

Restaurant Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 416 6.0% 25 $1,134 95% 95% 0.34 5,303 

Restaurant Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 667 15.0% 25 $780 90% 35% 1.99 80,618 

Restaurant Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 667 15.0% 25 $135 90% 35% 11.48 83,599 

Restaurant Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 416 15.0% 25 $135 90% 35% 7.16 5,703 

Restaurant Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 416 0.2% 30 $5,532 90% 90% 0.00 140 

Restaurant Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 416 5.0% 20 $628 80% 90% 0.43 3,657 

Restaurant Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 667 3.0% 5 $528 20% 20% 0.13 145 

Restaurant Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 416 3.0% 5 $422 20% 20% 0.10 5 
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Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 
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as 
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of End 
Use 

Measur
e Life 

Measure 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Restaurant Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 667 25.0% 10 $3,165 95% 40% 0.37 257,037 

Restaurant Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 416 25.0% 10 $3,165 95% 40% 0.23 8,800 

Restaurant Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 667 3.0% 15 $42 42% 95% 4.85 41,474 

Restaurant Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 416 3.0% 15 $42 42% 95% 3.03 1,380 

Restaurant Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 667 0.1% 25 $4,260 98% 85% 0.00 579 

Restaurant Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 416 0.1% 25 $4,260 98% 95% 0.00 20 

Restaurant Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 667 0.4% 25 $2,376 96% 85% 0.02 3,500 

Restaurant Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 416 0.4% 25 $2,376 96% 95% 0.01 119 

Restaurant Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 575 4.8% 13 $103 NA NA 2.33 0 

Restaurant Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 571 4.8% 13 $103 NA NA 2.31 0 

Restaurant Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 575 11.9% 13 $801 NA NA 0.74 817,845 

Restaurant Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 571 11.9% 13 $801 NA NA 0.73 110,653 

Restaurant Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 525 5.0% 15 $417 94% 75% 0.62 38,044 

Restaurant Water 
Heat 

Dishwashing - Commercial - High 
Efficeincy 

High Efficiency Dishwasher Standard Dishwasher Existing 525 3.0% 13 $2,570 80% 54% 0.05 7,366 
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therms 

Savings 
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Percent of 
Installations 
Technically 
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TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Restaurant Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 525 0.9% 13 $600 55% 46% 0.07 1,507 

Restaurant Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 525 0.3% 13 $30 25% 46% 0.40 194 

Restaurant Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 525 20.0% 25 $933 92% 5% 1.69 10,042 

Restaurant Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 525 3.2% 10 $1 25% 95% 125.02 9,572 

Restaurant Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 525 4.5% 10 $1 15% 95% 132.61 8,123 

Restaurant Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 525 1.0% 15 $16 90% 75% 3.23 7,754 

Restaurant Water 
Heat 

Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 525 2.3% 5 $5 25% 95% 8.89 7,020 

Restaurant Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 525 1.1% 10 $5 75% 15% 9.88 1,603 

Restaurant Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 525 2.5% 10 $9 20% 15% 12.23 950 

Restaurant Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 525 19.7% 20 $5,950 95% 20% 0.22 4,749 

Restaurant Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 525 30.0% 14 $1,510 90% 13% 0.96 4,275 

Restaurant Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 525 28.0% 20 $464 90% 13% 3.97 3,997 

Restaurant Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 525 4.0% 10 $144 35% 15% 0.98 2,271 

Restaurant Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 525 7.7% 11 $179 75% 75% 1.67 49,368 

Restaurant Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 525 8.5% 20 $260 75% 85% 2.15 68,639 

Retail Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=85% AFUE=80% Existing 1,610 5.9% 20 $3,531 NA NA 0.35 0 
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Baseline 
therms 

Savings 
as 
Percent 
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2016 
Technical 
Potential 
(therms) 

Retail Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=85% AFUE=80% New 1,192 5.9% 20 $3,531 NA NA 0.26 0 

Retail Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=90% AFUE=80% Existing 1,610 11.1% 20 $7,061 NA NA 0.33 37,383 

Retail Space 
Heat 
Boiler 

Gas Boiler - Less than 300 kBTUH AFUE=90% AFUE=80% New 1,192 11.1% 20 $7,061 NA NA 0.24 5,382 

Retail Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer Existing 1,633 5.5% 20 $3,444 90% 40% 0.34 39,596 

Retail Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer New 1,125 5.5% 20 $2,561 90% 40% 0.31 1,680 

Retail Space 
Heat 
Boiler 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 1,125 12.5% 3 $3,468 40% 90% 0.08 3,091 

Retail Space 
Heat 
Boiler 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 1,633 12.5% 3 $936 40% 90% 0.45 104,207 

Retail Space 
Heat 
Boiler 

Direct Digital Control System-
Installation 

DDC Retrofit (Morning Warm-Up Control Logic 
Included in This Measure) 

Pneumatic Existing 1,633 5.0% 15 $1,320 59% 75% 0.62 22,097 

Retail Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

Existing 1,633 10.0% 5 $2,558 80% 75% 0.22 105,852 

Retail Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

New 1,125 10.0% 5 $2,558 80% 75% 0.15 3,941 

Retail Space 
Heat 
Boiler 

Direct Digital Control System-Wireless 
Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 1,633 15.0% 5 $1,846 80% 50% 0.46 59,114 

Retail Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 1,633 2.5% 18 $1,900 45% 45% 0.25 9,388 

Retail Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 1,125 2.5% 18 $1,900 45% 45% 0.17 350 
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Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Retail Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 1,633 15.0% 10 $15,480 94% 5% 0.11 12,788 

Retail Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 1,125 15.0% 10 $15,480 94% 5% 0.08 462 

Retail Space 
Heat 
Boiler 

Green Roof Vegetation on Roof Standard Built Up Roof New 1,125 3.0% 30 $25,117 98% 75% 0.02 1,421 

Retail Space 
Heat 
Boiler 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 1,633 10.0% 10 $1,112 10% 40% 1.02 9,973 

Retail Space 
Heat 
Boiler 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 1,633 15.0% 25 $2,898 85% 75% 1.31 79,153 

Retail Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) Existing 1,633 15.0% 25 $2,470 95% 75% 1.54 92,101 

Retail Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) New 1,125 15.0% 25 $2,470 95% 75% 1.06 5,560 

Retail Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) Existing 1,633 15.0% 25 $3,278 98% 75% 1.16 88,349 

Retail Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) New 1,125 15.0% 25 $3,278 98% 75% 0.80 5,429 

Retail Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 1,633 4.4% 25 $531 15% 10% 2.10 874 

Retail Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 1,633 3.0% 25 $384 15% 10% 1.98 596 

Retail Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 1,125 3.3% 25 $214 15% 10% 2.69 26 

Retail Space 
Heat 
Boiler 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 1,633 10.0% 25 $930 35% 10% 2.72 9,305 
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2016 
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(therms) 

Retail Space 
Heat 
Boiler 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 1,125 6.0% 25 $2,017 95% 95% 0.52 5,039 

Retail Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 1,633 15.0% 25 $2,470 90% 35% 1.54 62,555 

Retail Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 1,633 15.0% 25 $428 90% 35% 8.88 64,625 

Retail Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 1,125 15.0% 25 $428 90% 35% 6.12 5,170 

Retail Space 
Heat 
Boiler 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 1,125 1.3% 30 $6,684 90% 90% 0.04 687 

Retail Space 
Heat 
Boiler 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 1,125 5.0% 20 $1,989 80% 90% 0.36 3,169 

Retail Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule Existing 1,633 3.0% 5 $1,425 20% 20% 0.12 111 

Retail Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule New 1,125 3.0% 5 $1,140 20% 20% 0.10 4 

Retail Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 1,633 25.0% 10 $10,023 98% 25% 0.28 130,481 

Retail Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 1,125 25.0% 10 $10,023 98% 50% 0.19 10,189 

Retail Space 
Heat 
Boiler 

Steam Pipe Insulation R-4 R-0 Existing 1,633 12.1% 20 $998 25% 10% 2.54 8,034 

Retail Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 1,633 3.0% 15 $132 54% 95% 3.75 4,146 

Retail Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 1,125 3.0% 15 $132 54% 95% 2.59 162 
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Type End Use Measure Name Measure Description Baseline 

Construction 
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therms 
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Measur
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Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Retail Space 
Heat 
Boiler 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 1,633 16.0% 10 $14,440 70% 15% 0.13 30,994 

Retail Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 1,633 0.8% 25 $10,521 98% 85% 0.02 6,283 

Retail Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 1,125 0.8% 25 $10,521 98% 95% 0.01 246 

Retail Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 1,633 0.6% 25 $5,868 96% 85% 0.03 4,279 

Retail Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 1,125 0.6% 25 $5,868 96% 95% 0.02 167 

Retail Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 3,288 11.1% 18 $3,038 NA NA 1.42 0 

Retail Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 2,970 11.1% 18 $3,038 NA NA 1.28 0 

Retail Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 3,288 14.9% 18 $6,228 NA NA 0.93 925,984 

Retail Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 2,970 14.9% 18 $6,228 NA NA 0.84 148,172 

Retail Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 2,730 12.5% 3 $3,468 80% 90% 0.20 62,254 

Retail Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 3,243 12.5% 3 $936 80% 90% 0.89 1,653,702 

Retail Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 3,243 2.5% 18 $1,900 45% 45% 0.50 76,607 

Retail Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 2,730 2.5% 18 $1,900 45% 45% 0.42 3,520 
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Construction 
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therms 
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Installations 
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Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Retail Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 3,243 15.0% 10 $15,480 94% 5% 0.22 104,353 

Retail Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 2,730 15.0% 10 $15,480 94% 5% 0.18 4,438 

Retail Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 2,730 3.0% 30 $25,117 98% 75% 0.06 13,636 

Retail Space 
Heat 
Furnace 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 3,243 10.0% 10 $1,112 10% 40% 2.02 79,148 

Retail Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 3,243 13.0% 13 $1,496 65% 5% 2.51 93,430 

Retail Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 2,730 13.0% 13 $1,496 65% 5% 2.11 4,277 

Retail Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 3,243 15.0% 25 $2,898 85% 75% 2.60 628,050 

Retail Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 3,243 15.0% 25 $2,470 95% 75% 3.05 730,957 

Retail Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 2,730 15.0% 25 $2,470 95% 75% 2.57 50,342 

Retail Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 3,243 15.0% 25 $3,278 98% 75% 2.30 701,024 

Retail Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 2,730 15.0% 25 $3,278 98% 75% 1.94 49,157 

Retail Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 3,243 4.4% 25 $531 15% 10% 4.16 6,937 

Retail Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 3,243 3.0% 25 $553 15% 10% 2.72 4,434 
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Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Retail Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 2,730 3.3% 25 $214 15% 10% 6.51 233 

Retail Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 3,243 10.0% 25 $930 35% 10% 5.40 73,834 

Retail Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 2,730 6.0% 25 $2,017 95% 95% 1.26 45,626 

Retail Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 3,243 15.0% 25 $2,470 90% 35% 3.05 496,469 

Retail Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 3,243 15.0% 25 $428 90% 35% 17.62 518,485 

Retail Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 2,730 15.0% 25 $428 90% 35% 14.84 47,469 

Retail Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 2,730 1.3% 30 $6,684 90% 90% 0.09 6,594 

Retail Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 2,730 5.0% 20 $1,989 80% 90% 0.88 28,690 

Retail Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 3,243 3.0% 5 $1,425 20% 20% 0.24 903 

Retail Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 2,730 3.0% 5 $1,140 20% 20% 0.25 42 

Retail Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 3,243 25.0% 10 $10,023 95% 40% 0.56 1,588,473 

Retail Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 2,730 25.0% 10 $10,023 95% 40% 0.47 72,985 

Retail Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 3,243 3.0% 15 $132 54% 95% 7.45 332,647 
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Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Retail Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 2,730 3.0% 15 $132 54% 95% 6.27 14,859 

Retail Space 
Heat 
Furnace 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 3,243 16.0% 10 $14,440 70% 15% 0.25 252,920 

Retail Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 3,243 0.8% 25 $10,521 98% 85% 0.04 51,269 

Retail Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 2,730 0.8% 25 $10,521 98% 95% 0.03 2,357 

Retail Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 3,243 0.6% 25 $5,868 96% 85% 0.05 34,915 

Retail Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 2,730 0.6% 25 $5,868 96% 95% 0.04 1,606 

Retail Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 112 4.8% 13 $74 NA NA 0.63 0 

Retail Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 111 4.8% 13 $74 NA NA 0.63 0 

Retail Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 112 11.9% 13 $572 NA NA 0.20 131,792 

Retail Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 111 11.9% 13 $572 NA NA 0.20 17,831 

Retail Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 102 5.0% 15 $1,320 94% 75% 0.04 6,291 

Retail Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 102 5.0% 13 $600 55% 24% 0.07 677 

Retail Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 102 1.4% 13 $30 25% 24% 0.41 87 

Retail Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 102 20.0% 25 $667 92% 5% 0.46 1,672 

Retail Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 102 3.2% 10 $2 25% 95% 9.22 1,543 
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2016 
Technical 
Potential 
(therms) 

Retail Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 102 4.5% 10 $4 15% 95% 8.15 1,309 

Retail Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 102 1.0% 15 $50 90% 75% 0.20 1,213 

Retail Water 
Heat 

Low Flow Spray Heads 1.6 GPM 3.0 GPM Existing 102 2.3% 5 $5 45% 2% 1.60 43 

Retail Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 102 1.1% 10 $5 75% 15% 1.83 258 

Retail Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 102 2.5% 10 $9 20% 15% 2.36 153 

Retail Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 102 27.8% 20 $4,250 95% 20% 0.08 1,079 

Retail Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 102 30.0% 14 $1,079 90% 13% 0.26 689 

Retail Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 102 28.0% 20 $332 90% 13% 1.08 644 

Retail Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 102 4.0% 10 $146 35% 15% 0.19 378 

Retail Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 102 7.7% 11 $128 45% 75% 0.45 4,844 

Retail Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 102 8.5% 20 $260 75% 85% 0.42 11,061 

Small Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 651 11.1% 18 $506 NA NA 1.68 0 

Small Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 657 11.1% 18 $506 NA NA 1.70 0 

Small Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 651 14.9% 18 $1,038 NA NA 1.10 210,055 

Small Office Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 657 14.9% 18 $1,038 NA NA 1.11 37,661 

Small Office Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation Existing 639 10.0% 15 $1,365 94% 75% 0.47 296,082 
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2016 
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Small Office Space 
Heat 
Furnace 

Automated Ventilation VFD Control 
(Occupancy Sensors / CO2 Sensors) 

Demand Controlled Ventilation (CO2 Sensors) Constant Ventilation New 614 10.0% 15 $1,365 94% 75% 0.45 16,300 

Small Office Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 614 12.5% 3 $1,095 80% 90% 0.14 16,356 

Small Office Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 639 12.5% 3 $296 80% 90% 0.56 415,384 

Small Office Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 639 2.5% 18 $600 45% 45% 0.31 17,885 

Small Office Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 614 2.5% 18 $600 45% 45% 0.30 931 

Small Office Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 639 15.0% 10 $2,580 94% 5% 0.26 24,780 

Small Office Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 614 15.0% 10 $2,580 94% 5% 0.25 1,290 

Small Office Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 614 3.0% 30 $7,932 98% 75% 0.04 3,559 

Small Office Space 
Heat 
Furnace 

Infiltration Control (Caulking, Weather 
Stripping, etc.) 

Install Caulking And Weatherstripping (ACH 
0.65) 

Infiltration Conditions 
(ACH 1.0) 

Existing 639 10.0% 10 $351 10% 40% 1.26 19,032 

Small Office Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 639 13.0% 13 $473 65% 5% 1.57 21,091 

Small Office Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 614 13.0% 13 $473 65% 5% 1.51 1,105 

Small Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 639 15.0% 25 $915 4% 75% 1.62 7,107 

Small Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 639 15.0% 25 $780 25% 75% 1.90 45,186 
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Technical 
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(therms) 

Small Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 614 15.0% 25 $780 25% 75% 1.83 3,551 

Small Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 639 15.0% 25 $1,035 65% 75% 1.43 115,311 

Small Office Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 614 15.0% 25 $1,035 65% 75% 1.38 9,103 

Small Office Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 639 4.4% 25 $168 15% 10% 2.60 1,597 

Small Office Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 639 3.0% 25 $175 15% 10% 1.70 1,066 

Small Office Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 614 3.3% 25 $68 15% 10% 4.64 63 

Small Office Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 639 10.0% 25 $522 35% 10% 1.89 16,711 

Small Office Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 614 6.0% 25 $1,134 95% 95% 0.50 11,637 

Small Office Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 639 15.0% 25 $780 15% 35% 1.90 19,053 

Small Office Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 639 15.0% 25 $135 15% 35% 11.00 19,507 

Small Office Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 614 15.0% 25 $135 15% 35% 10.57 2,044 

Small Office Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 614 0.9% 30 $5,532 90% 90% 0.02 1,153 

Small Office Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 614 5.0% 20 $628 80% 90% 0.63 8,634 
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Technical 
Potential 
(therms) 

Small Office Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 639 3.0% 5 $146 20% 20% 0.45 252 

Small Office Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 614 3.0% 5 $117 20% 20% 0.55 14 

Small Office Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 639 25.0% 10 $3,165 95% 40% 0.35 370,848 

Small Office Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 614 25.0% 10 $3,165 95% 40% 0.34 19,311 

Small Office Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 639 3.0% 15 $42 67% 95% 4.65 94,299 

Small Office Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 614 3.0% 15 $42 67% 95% 4.47 4,920 

Small Office Space 
Heat 
Furnace 

Variable Air-Volume Systems Variable Air-Volume Systems Constant Volume Existing 639 16.0% 10 $4,560 70% 15% 0.16 58,634 

Small Office Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 639 3.0% 25 $2,034 98% 85% 0.15 43,124 

Small Office Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 614 3.0% 25 $2,034 98% 95% 0.14 2,320 

Small Office Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 639 2.2% 25 $1,135 96% 85% 0.19 30,436 

Small Office Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 614 2.2% 25 $1,135 96% 95% 0.18 1,639 

Small Office Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 25 4.8% 13 $44 NA NA 0.24 0 

Small Office Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 25 4.8% 13 $44 NA NA 0.24 0 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Small Office Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 25 11.9% 13 $343 NA NA 0.08 88,360 

Small Office Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 25 11.9% 13 $343 NA NA 0.08 11,955 

Small Office Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 23 5.0% 15 $417 80% 55% 0.03 2,646 

Small Office Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 23 23.6% 13 $600 55% 8% 0.08 718 

Small Office Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 23 6.7% 13 $30 25% 8% 0.45 92 

Small Office Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 23 20.0% 25 $400 92% 5% 0.18 1,119 

Small Office Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 23 3.2% 10 $1 25% 95% 5.55 1,034 

Small Office Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 23 4.5% 10 $1 15% 95% 5.88 878 

Small Office Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 23 1.0% 15 $16 30% 75% 0.14 274 

Small Office Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 23 1.1% 10 $5 75% 15% 0.40 173 

Small Office Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 23 2.5% 10 $9 20% 15% 0.49 103 

Small Office Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 23 27.9% 20 $2,550 95% 20% 0.03 726 

Small Office Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 23 30.0% 14 $647 90% 13% 0.10 462 

Small Office Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 23 28.0% 20 $199 90% 13% 0.41 432 

Small Office Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 23 4.0% 10 $70 35% 15% 0.09 253 

Small Office Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 23 7.7% 11 $77 40% 75% 0.17 2,880 

Small Office Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 23 8.5% 20 $130 75% 85% 0.19 7,416 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 85% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

Existing 14,444 5.9% 20 $2,155 NA NA 5.08 0 

Warehouse Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 85% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

New 16,804 5.9% 20 $2,520 NA NA 5.05 0 

Warehouse Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 90% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

Existing 14,444 11.1% 20 $4,400 NA NA 4.70 67,138 

Warehouse Space 
Heat 
Boiler 

Gas Boiler - Greater than 300 kBTUH 90% Thermal Efficiency 80% Thermal Efficiency 
(State Code) 

New 16,804 11.1% 20 $5,145 NA NA 4.67 15,190 

Warehouse Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer Existing 14,656 5.5% 20 $8,725 90% 40% 1.19 95,327 

Warehouse Space 
Heat 
Boiler 

Boiler Economizer Economizer No Economizer New 15,852 5.5% 20 $10,200 90% 40% 1.10 5,496 

Warehouse Space 
Heat 
Boiler 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 14,656 12.5% 3 $9,855 40% 90% 0.38 197,572 

Warehouse Space 
Heat 
Boiler 

Direct Digital Control System-
Installation 

DDC Retrofit (Morning Warm-Up Control Logic 
Included in This Measure) 

Pneumatic Existing 14,656 5.0% 15 $13,890 93% 5% 0.53 4,397 

Warehouse Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

Existing 14,656 10.0% 5 $26,930 98% 75% 0.19 244,136 

Warehouse Space 
Heat 
Boiler 

Direct Digital Control System-
Optimization 

Premium-Efficiency EMS System High-Efficiency EMS 
System 

New 15,852 10.0% 5 $26,930 98% 75% 0.20 14,196 

Warehouse Space 
Heat 
Boiler 

Direct Digital Control System-Wireless 
Performance Monitoring 

DDC Retrofit - Wireless Performance 
Monitoring, Diagnostics And Control 

Pnuematic Existing 14,656 15.0% 5 $19,430 98% 75% 0.39 207,803 

Warehouse Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 14,656 2.5% 18 $20,000 45% 45% 0.22 17,448 

Warehouse Space 
Heat 
Boiler 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 15,852 2.5% 18 $20,000 45% 45% 0.23 1,015 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 14,656 15.0% 10 $23,580 94% 5% 0.65 31,173 

Warehouse Space 
Heat 
Boiler 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 15,852 15.0% 10 $23,580 94% 5% 0.70 1,827 

Warehouse Space 
Heat 
Boiler 

Green Roof Vegetation on Roof Standard Built Up Roof New 15,852 3.0% 30 $264,385 98% 75% 0.03 4,397 

Warehouse Space 
Heat 
Boiler 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 14,656 15.0% 25 $30,500 10% 75% 1.12 17,192 

Warehouse Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) Existing 14,656 15.0% 25 $26,000 45% 75% 1.31 78,695 

Warehouse Space 
Heat 
Boiler 

Insulation (Ceiling) R-38 R-20 (Code) New 15,852 15.0% 25 $26,000 45% 75% 1.42 7,209 

Warehouse Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) Existing 14,656 15.0% 25 $34,500 85% 75% 0.99 145,581 

Warehouse Space 
Heat 
Boiler 

Insulation (Ceiling) R-49 R-20 (Code) New 15,852 15.0% 25 $34,500 85% 75% 1.07 13,010 

Warehouse Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 14,656 4.4% 25 $5,590 15% 10% 1.79 1,590 

Warehouse Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 14,656 3.0% 25 $4,040 15% 10% 1.68 1,083 

Warehouse Space 
Heat 
Boiler 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 15,852 3.3% 25 $2,255 15% 10% 3.59 75 

Warehouse Space 
Heat 
Boiler 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 14,656 10.0% 25 $3,015 35% 10% 7.52 16,929 

Warehouse Space 
Heat 
Boiler 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 15,852 6.0% 25 $6,545 95% 95% 2.25 16,306 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 14,656 15.0% 25 $26,000 45% 35% 1.31 55,745 

Warehouse Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 14,656 15.0% 25 $4,500 45% 35% 7.56 57,818 

Warehouse Space 
Heat 
Boiler 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 15,852 15.0% 25 $4,500 45% 35% 8.18 7,292 

Warehouse Space 
Heat 
Boiler 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 15,852 0.0% 30 $22,725 90% 90% 0.00 16 

Warehouse Space 
Heat 
Boiler 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 15,852 5.0% 20 $20,935 80% 90% 0.49 9,133 

Warehouse Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule Existing 14,656 3.0% 5 $2,060 20% 20% 0.74 275 

Warehouse Space 
Heat 
Boiler 

Scheduled AHU Reduce AHU runtime No schedule New 15,852 3.0% 5 $1,645 20% 20% 1.00 17 

Warehouse Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 14,656 25.0% 10 $105,500 98% 25% 0.24 240,801 

Warehouse Space 
Heat 
Boiler 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 15,852 25.0% 10 $105,500 98% 50% 0.26 29,960 

Warehouse Space 
Heat 
Boiler 

Steam Pipe Insulation R-4 R-0 Existing 14,656 12.1% 20 $3,240 25% 10% 7.02 14,791 

Warehouse Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 14,656 3.0% 15 $1,385 20% 95% 3.20 2,795 

Warehouse Space 
Heat 
Boiler 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 15,852 3.0% 15 $1,385 20% 95% 3.46 175 

Warehouse Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 14,656 2.0% 25 $7,650 98% 85% 0.59 33,159 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 
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Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Space 
Heat 
Boiler 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 15,852 2.0% 25 $7,650 98% 95% 0.64 2,395 

Warehouse Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 14,656 1.0% 25 $4,265 96% 85% 0.53 16,106 

Warehouse Space 
Heat 
Boiler 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 15,852 1.0% 25 $4,265 96% 95% 0.58 1,162 

Warehouse Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% Existing 18,645 11.1% 18 $2,925 NA NA 8.32 0 

Warehouse Space 
Heat 
Furnace 

Gas Furnace AFUE = 90% (Condensing Furnace) AFUE=80% New 17,919 11.1% 18 $2,925 NA NA 8.00 0 

Warehouse Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% Existing 18,645 14.9% 18 $5,995 NA NA 5.44 842,716 

Warehouse Space 
Heat 
Furnace 

Gas Furnace AFUE = 94% (Condensing Furnace) AFUE=80% New 17,919 14.9% 18 $5,995 NA NA 5.23 143,928 

Warehouse Space 
Heat 
Furnace 

Commissioning - New Building 
Commissioning 

Commissioning - New Building Commissioning No Commisioning New 16,754 12.5% 3 $36,500 80% 90% 0.12 64,657 

Warehouse Space 
Heat 
Furnace 

Commissioning - Retro Building 
Commissioning 

Commissioning - Retro Building Commissioning No Commisioning Existing 18,310 12.5% 3 $9,855 80% 90% 0.48 1,630,188 

Warehouse Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

Existing 18,310 2.5% 18 $20,000 45% 45% 0.27 74,583 

Warehouse Space 
Heat 
Furnace 

Duct Repair And Sealing Reduction In Duct Losses to 5% No Repair or Sealing, 
15% duct losses 

New 16,754 2.5% 18 $20,000 45% 45% 0.25 3,655 

Warehouse Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery Existing 18,310 15.0% 10 $23,580 94% 5% 0.81 128,605 

Warehouse Space 
Heat 
Furnace 

Exhaust Air to Ventilation Air Heat 
Recovery 

Exhaust Air Heat Recovery No Heat Recovery New 16,754 15.0% 10 $23,580 94% 5% 0.74 5,959 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Space 
Heat 
Furnace 

Green Roof Vegetation on Roof Standard Built Up Roof New 16,754 3.0% 30 $264,385 98% 75% 0.03 14,415 

Warehouse Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

Existing 18,310 13.0% 13 $15,750 65% 5% 1.34 84,707 

Warehouse Space 
Heat 
Furnace 

Infrared Heater (Warm Air Unit heaters) 
- Gas Radiant Heating 

92% Combustion Efficiency 80% Combustion 
Efficiency 

New 16,754 13.0% 13 $15,750 65% 5% 1.23 4,224 

Warehouse Space 
Heat 
Furnace 

Insulation (Ceiling) R-20 (Code) Existing Ceiling Insulation 
(Average R-9) 

Existing 18,310 15.0% 25 $30,500 10% 75% 1.39 70,925 

Warehouse Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) Existing 18,310 15.0% 25 $26,000 45% 75% 1.63 324,733 

Warehouse Space 
Heat 
Furnace 

Insulation (Ceiling) R-38 R-20 (Code) New 16,754 15.0% 25 $26,000 45% 75% 1.49 23,052 

Warehouse Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) Existing 18,310 15.0% 25 $34,500 85% 75% 1.23 600,602 

Warehouse Space 
Heat 
Furnace 

Insulation (Ceiling) R-49 R-20 (Code) New 16,754 15.0% 25 $34,500 85% 75% 1.13 42,441 

Warehouse Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

Install New Duct Insulation (R-8) R-0 Existing 18,310 4.4% 25 $5,590 15% 10% 2.23 6,428 

Warehouse Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-5 (code) R-0 Existing 18,310 3.0% 25 $5,825 15% 10% 1.46 4,256 

Warehouse Space 
Heat 
Furnace 

Insulation (Duct) (Unconditioned 
Spaces) 

R-8 R-5 (code) New 16,754 3.3% 25 $2,255 15% 10% 3.79 238 

Warehouse Space 
Heat 
Furnace 

Insulation (Wall) R-13 + R-7.5 (Code) R-11 Existing 18,310 10.0% 25 $3,015 35% 10% 9.39 68,818 

Warehouse Space 
Heat 
Furnace 

Insulation (Wall) R-25 (2x6 Framing) - Advanced Spray R-13 + R-7.5 (Code) New 16,754 6.0% 25 $6,545 95% 95% 2.37 52,142 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-10 (Code) R-0 Existing 18,310 15.0% 25 $26,000 45% 35% 1.63 230,031 

Warehouse Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) Existing 18,310 15.0% 25 $4,500 45% 35% 9.44 235,038 

Warehouse Space 
Heat 
Furnace 

Insulation - Floor (Non-Slab) R-19 R-10 (Code) New 16,754 15.0% 25 $4,500 45% 35% 8.63 23,441 

Warehouse Space 
Heat 
Furnace 

Passive Solar Design Design to minimize heating/cooling costs No Passive Solar Design New 16,754 0.0% 30 $22,725 90% 90% 0.00 52 

Warehouse Space 
Heat 
Furnace 

Radiant Barrier (Ceiling) Install Radiant Barrier- improves R-Value 
insulation 

No Radiant Barrier R-19 New 16,754 5.0% 20 $20,935 80% 90% 0.51 29,796 

Warehouse Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule Existing 18,310 3.0% 5 $2,060 20% 20% 0.92 1,135 

Warehouse Space 
Heat 
Furnace 

Scheduled AHU Reduce AHU runtime No schedule New 16,754 3.0% 5 $1,645 20% 20% 1.06 55 

Warehouse Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery Existing 18,310 25.0% 10 $105,500 95% 40% 0.30 1,546,506 

Warehouse Space 
Heat 
Furnace 

Sensible And Total Heat Recovery 
Devices 

Install Heat Recovery Devices - rotary air-to-air 
enthalpy heat recovery- 70% sensible and 
latent recovery effectiveness 

No Heat Recovery New 16,754 25.0% 10 $105,500 95% 40% 0.27 75,797 

Warehouse Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat Existing 18,310 3.0% 15 $1,385 20% 95% 3.99 113,638 

Warehouse Space 
Heat 
Furnace 

Thermostat - Programmable Energy Star Programmable Thermostat Manual Thermostat New 16,754 3.0% 15 $1,385 20% 95% 3.65 5,619 

Warehouse Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 18,310 2.0% 25 $7,650 98% 85% 0.74 137,303 

Warehouse Space 
Heat 
Furnace 

Windows U-Value=0.29; SHGC=0.22 U-Value = 0.45, SHGC 
0.47 (Code) 

New 16,754 2.0% 25 $7,650 98% 95% 0.68 7,814 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

Existing 18,310 1.0% 25 $4,265 96% 85% 0.66 66,690 

Warehouse Space 
Heat 
Furnace 

Windows U-Value=0.35; SHGC=0.32 U-Value = 0.45, SHGC 
0.47 (Code) 

New 16,754 1.0% 25 $4,265 96% 95% 0.61 3,791 

Warehouse Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 Existing 337 4.8% 13 $45 NA NA 3.13 0 

Warehouse Water 
Heat 

Water Heater - High-Efficiency Storage EF=0.62 EF = 0.59 New 336 4.8% 13 $45 NA NA 3.11 0 

Warehouse Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 Existing 337 11.9% 13 $345 NA NA 1.01 529,938 

Warehouse Water 
Heat 

Water Heater - Premium Efficency 
Storage 

EF = 0.67 EF = 0.59 New 336 11.9% 13 $345 NA NA 1.00 71,699 

Warehouse Water 
Heat 

Demand controlled Circulating Systems Demand Controlled Circulating Systems  (VFD 
Control by Demand) 

Constant Circulation Existing 308 5.0% 15 $13,890 94% 55% 0.01 18,673 

Warehouse Water 
Heat 

Dishwashing - Residential Sized 
System 

287 kWh/yr  &  4 gal/cycle Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 308 1.6% 13 $600 55% 3% 0.07 98 

Warehouse Water 
Heat 

Dishwashing - Residential Sized 
System 

Energy Star Dishwasher (<324 kWh/yr & < 5.8 
gal/cycle) 

Existing Dishwasher (FED 
Std. <355 kWh/yr & <6.5 
gal/cycle) 

Existing 308 0.5% 13 $30 25% 3% 0.41 13 

Warehouse Water 
Heat 

Drainwater Heat Recovery (Power-Pipe 
or GFX) 

Install Power-Pipe or GFX System No GFX or Power-Pipe 
System 

Existing 308 20.0% 25 $400 92% 5% 2.32 6,767 

Warehouse Water 
Heat 

Faucet Aerators 1.5 GPM Aerator 2.2 GPM Aerator (Federal 
Code) 

Existing 308 3.2% 10 $25 25% 95% 2.64 6,202 

Warehouse Water 
Heat 

Faucet Aerators - Existing to Code 2.2 GPM Aerator (Federal Code) 4.0 GPM Aerator Existing 308 4.5% 10 $40 15% 95% 2.34 5,263 

Warehouse Water 
Heat 

Hot Water (SHW) Pipe Insulation Install Insulation (R-4) No Pipe Insulation Existing 308 1.0% 15 $530 90% 75% 0.06 4,909 

Warehouse Water 
Heat 

Low-Flow Showerheads 2.0 GPM Showerhead 2.5 GPM Showerhead 
(Federal Code) 

Existing 308 1.1% 10 $5 75% 15% 5.88 1,039 

Warehouse Water 
Heat 

Low-Flow Showerheads - Existing to 
Code 

2.5 GPM Showerhead (Federal Code) 4.5 GPM Showerhead Existing 308 2.5% 10 $10 20% 15% 6.53 616 

Warehouse Water 
Heat 

Solar RE - Solar Water Heater Passive solar water heating Standard Water Heater 
EF = 0.93 

Existing 308 16.4% 20 $2,550 95% 20% 0.25 2,551 
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Building 
Type End Use Measure Name Measure Description Baseline 

Construction 
Vintage 

Baseline 
therms 

Savings 
as 
Percent 
of End 
Use 

Measur
e Life 

Measure 
Cost 

Percent of 
Installations 
Incomplete 

Percent of 
Installations 
Technically 
Feasible 

TRC Benefit-
Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Warehouse Water 
Heat 

Tankless Water Heater - Commercial EF = 0.82 Thermal Efficiency = 80% Existing 308 30.0% 14 $645 90% 13% 1.32 2,770 

Warehouse Water 
Heat 

Tankless Water Heater - Residential EF = 0.82 EF = 0.59 (40 Gal) Existing 308 28.0% 20 $200 90% 13% 5.41 2,590 

Warehouse Water 
Heat 

Water Heater Tank Blanket/Insulation R-6.9 No Tank Insulation Existing 308 4.0% 10 $75 35% 15% 1.11 1,530 

Warehouse Water 
Heat 

Water Heater Thermostat Setback Thermostat Setback and Replecement (120 
Degrees) 

No Thermostat Setback 
(130 Degrees) 

Existing 308 7.7% 11 $75 45% 75% 2.33 19,605 

Warehouse Water 
Heat 

Water Heater, Install Timer Water heater timer No timer Existing 308 8.5% 20 $130 75% 85% 2.52 44,476 
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Table D.5. Industrial Electric Measure Details 

Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Fabricated Metal Products Fans Motor Improvements Existing 18,072,455 4.2% 15 $0.12 100% 7.83 792 

Fabricated Metal Products Fans Motor O&M Existing 18,072,455 7.3% 2 $0.02 100% 9.57 1,472 

Fabricated Metal Products HVAC HVAC Improvements Existing 30,296,859 10.0% 15 $0.13 100% 7.17 3,386 

Fabricated Metal Products HVAC HVAC O&M Existing 30,296,859 11.2% 2 $0.06 100% 2.67 3,409 

Fabricated Metal Products Lighting Lighting Improvements Existing 28,244,654 8.9% 10 $0.11 100% 6.45 2,801 

Fabricated Metal Products Motors Other Motor Improvements Existing 51,447,135 4.2% 15 $0.12 100% 7.83 2,253 

Fabricated Metal Products Motors Other Motor O&M Existing 51,447,135 7.3% 2 $0.02 100% 9.57 4,191 

Fabricated Metal Products Other Bldg Improvements Existing 27,076,476 5.5% 15 $0.28 100% 3.40 1,679 

Fabricated Metal Products Process AirComp Air Comp Improvements Existing 20,842,686 10.9% 15 $0.03 100% 28.16 2,533 

Fabricated Metal Products Process AirComp Air Comp O&M Existing 20,842,686 14.2% 2 $0.02 100% 10.53 2,963 

Fabricated Metal Products Process AirComp Motor Improvements Existing 20,842,686 4.2% 15 $0.12 100% 7.83 698 

Fabricated Metal Products Process AirComp Motor O&M Existing 20,842,686 7.3% 2 $0.02 100% 9.57 1,298 

Fabricated Metal Products Process Cool Cool Improvements Existing 10,368,371 12.1% 15 $0.11 100% 8.62 1,405 

Fabricated Metal Products Process Heat Heat Improvements Existing 68,613,103 6.2% 15 $0.03 100% 33.34 3,170 

Fabricated Metal Products Process Heat Heat O&M Existing 68,613,103 4.7% 2 $0.02 100% 9.46 2,259 

Fabricated Metal Products Process Heat Steam Distribution Existing 68,613,103 33.3% 15 $0.01 100% 117.37 25,619 

Fabricated Metal Products Process Other Other Improvements Existing 555,674 13.1% 15 $0.11 100% 8.43 82 

Fabricated Metal Products Process Other Other O&M Existing 555,674 8.3% 2 $0.02 100% 7.28 45 

Fabricated Metal Products Process Refrig Motor Improvements Existing 8,838,354 4.2% 15 $0.12 100% 7.83 343 

Fabricated Metal Products Process Refrig Motor O&M Existing 8,838,354 7.3% 2 $0.02 100% 9.57 637 

Fabricated Metal Products Process Refrig Refrig Improvements Existing 8,838,354 11.5% 15 $0.01 100% 93.08 1,140 

Fabricated Metal Products Pumps Motor Improvements Existing 32,715,101 4.2% 15 $0.12 100% 7.83 1,433 

Fabricated Metal Products Pumps Motor O&M Existing 32,715,101 7.3% 2 $0.02 100% 9.57 2,665 

Food Mfg Fans Motor Improvements Existing 183,567,128 3.3% 15 $0.09 100% 10.63 6,638 

Food Mfg Fans Motor O&M Existing 183,567,128 1.6% 2 $0.01 100% 12.00 3,277 

Food Mfg HVAC HVAC Improvements Existing 337,957,957 9.2% 15 $0.11 100% 8.87 31,072 

Food Mfg HVAC HVAC O&M Existing 337,957,957 10.9% 2 $0.02 100% 10.03 41,255 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Food Mfg Lighting Lighting Improvements Existing 323,800,894 7.8% 10 $0.09 100% 7.28 28,234 

Food Mfg Motors Other Motor Improvements Existing 954,549,067 3.3% 15 $0.09 100% 10.63 34,515 

Food Mfg Motors Other Motor O&M Existing 954,549,067 1.6% 2 $0.01 100% 12.00 17,040 

Food Mfg Other Bldg Improvements Existing 364,460,517 0.6% 15 $0.12 100% 8.22 2,448 

Food Mfg Process AirComp Air Comp Improvements Existing 188,462,252 10.2% 15 $0.04 100% 24.63 21,570 

Food Mfg Process AirComp Air Comp O&M Existing 188,462,252 13.0% 2 $0.02 100% 8.05 23,446 

Food Mfg Process AirComp Motor Improvements Existing 188,462,252 3.3% 15 $0.09 100% 10.63 6,118 

Food Mfg Process AirComp Motor O&M Existing 188,462,252 1.6% 2 $0.01 100% 12.00 3,020 

Food Mfg Process Cool Cool Improvements Existing 1220728028 11.9% 15 $0.15 100% 6.34 162,686 

Food Mfg Process Heat Heat Improvements Existing 149,554,951 11.1% 15 $0.16 100% 5.82 18,608 

Food Mfg Process Heat Heat O&M Existing 149,554,951 8.9% 2 $0.04 100% 3.79 10,288 

Food Mfg Process Heat Steam Distribution Existing 149,554,951 22.6% 15 $0.21 100% 4.50 33,632 

Food Mfg Process Other Other Improvements Existing 12,546,781 13.1% 15 $0.10 100% 9.25 1,747 

Food Mfg Process Other Other O&M Existing 12,546,781 5.1% 2 $0.02 100% 8.83 717 

Food Mfg Process Refrig Motor Improvements Existing 719,583,142 3.3% 15 $0.09 100% 10.63 21,968 

Food Mfg Process Refrig Motor O&M Existing 719,583,142 1.6% 2 $0.01 100% 12.00 10,846 

Food Mfg Process Refrig Refrig Improvements Existing 719,583,142 15.6% 15 $0.07 100% 14.02 125,474 

Food Mfg Pumps Motor Improvements Existing 401,400,120 3.3% 15 $0.09 100% 10.63 14,514 

Food Mfg Pumps Motor O&M Existing 401,400,120 1.6% 2 $0.01 100% 12.00 7,166 

Industrial Machinery Fans Motor Improvements Existing 94,153,366 3.1% 15 $0.08 100% 11.39 3,219 

Industrial Machinery Fans Motor O&M Existing 94,153,366 1.0% 2 $0.05 100% 3.70 1,033 

Industrial Machinery HVAC HVAC Improvements Existing 261,170,245 12.8% 15 $0.13 100% 7.46 37,292 

Industrial Machinery HVAC HVAC O&M Existing 261,170,245 7.5% 2 $0.04 100% 4.46 19,101 

Industrial Machinery Lighting Lighting Improvements Existing 194,299,182 6.9% 10 $0.10 100% 6.72 15,064 

Industrial Machinery Motors Other Motor Improvements Existing 268,027,830 3.1% 15 $0.08 100% 11.39 9,164 

Industrial Machinery Motors Other Motor O&M Existing 268,027,830 1.0% 2 $0.05 100% 3.70 2,942 

Industrial Machinery Other Bldg Improvements Existing 99,876,094 9.3% 15 $0.20 100% 4.84 10,451 

Industrial Machinery Process AirComp Air Comp Improvements Existing 108,585,634 11.9% 15 $0.08 100% 11.64 14,435 

Industrial Machinery Process AirComp Air Comp O&M Existing 108,585,634 15.5% 2 $0.02 100% 7.25 16,104 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Industrial Machinery Process AirComp Motor Improvements Existing 108,585,634 3.1% 15 $0.08 100% 11.39 3,272 

Industrial Machinery Process AirComp Motor O&M Existing 108,585,634 1.0% 2 $0.05 100% 3.70 888 

Industrial Machinery Process Cool Cool Improvements Existing 46,264,443 31.5% 15 $0.11 100% 8.95 16,326 

Industrial Machinery Process Heat Heat Improvements Existing 105,271,699 6.4% 15 $0.11 100% 8.56 7,063 

Industrial Machinery Process Heat Heat O&M Existing 105,271,699 8.5% 2 $0.05 100% 3.26 8,754 

Industrial Machinery Process Heat Steam Distribution Existing 105,271,699 6.7% 15 $0.01 100% 75.03 7,941 

Industrial Machinery Process Other Other Improvements Existing 7,691,607 13.1% 15 $0.10 100% 9.89 1,128 

Industrial Machinery Process Other Other O&M Existing 7,691,607 4.6% 2 $0.04 100% 3.96 342 

Industrial Machinery Process Refrig Motor Improvements Existing 46,045,807 3.1% 15 $0.08 100% 11.39 1,574 

Industrial Machinery Process Refrig Motor O&M Existing 46,045,807 1.0% 2 $0.05 100% 3.70 457 

Industrial Machinery Process Refrig Refrig Improvements Existing 46,045,807 9.5% 15 $0.10 100% 9.82 4,752 

Industrial Machinery Pumps Motor Improvements Existing 170,438,210 3.1% 15 $0.08 100% 11.39 5,827 

Industrial Machinery Pumps Motor O&M Existing 170,438,210 1.0% 2 $0.05 100% 3.70 1,871 

Mining Motors Other Motor Improvements Existing 357,145,896 2.7% 15 $0.13 25% 7.58 2,742 

Mining Pumps Motor Improvements Existing 3,057,310 2.7% 15 $0.13 100% 7.58 94 

Miscellaneous Mfg Fans Motor Improvements Existing 59,907,521 4.4% 15 $0.17 50% 5.76 1,463 

Miscellaneous Mfg Fans Motor O&M Existing 59,907,521 2.4% 2 $0.01 50% 19.85 801 

Miscellaneous Mfg HVAC HVAC Improvements Existing 218,956,115 8.7% 15 $0.28 50% 3.46 10,114 

Miscellaneous Mfg HVAC HVAC O&M Existing 218,956,115 9.5% 2 $0.01 50% 31.41 11,622 

Miscellaneous Mfg Lighting Lighting Improvements Existing 156,934,211 6.3% 10 $0.09 50% 7.51 5,575 

Miscellaneous Mfg Motors Other Motor Improvements Existing 241,196,293 4.4% 15 $0.17 50% 5.76 5,890 

Miscellaneous Mfg Motors Other Motor O&M Existing 241,196,293 2.4% 2 $0.01 50% 19.85 3,224 

Miscellaneous Mfg Other Bldg Improvements Existing 45,733,323 6.8% 15 $0.07 50% 13.10 1,740 

Miscellaneous Mfg Process AirComp Air Comp Improvements Existing 55,991,996 11.8% 15 $0.10 50% 10.01 3,659 

Miscellaneous Mfg Process AirComp Air Comp O&M Existing 55,991,996 13.3% 2 $0.02 50% 7.63 3,883 

Miscellaneous Mfg Process AirComp Motor Improvements Existing 55,991,996 4.4% 15 $0.17 50% 5.76 1,201 

Miscellaneous Mfg Process AirComp Motor O&M Existing 55,991,996 2.4% 2 $0.01 50% 19.85 748 

Miscellaneous Mfg Process Cool Cool Improvements Existing 64,319,011 23.2% 15 $0.08 50% 12.25 8,366 

Miscellaneous Mfg Process Heat Heat O&M Existing 99,506,522 4.9% 2 $0.05 50% 3.45 2,504 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Miscellaneous Mfg Process Heat Steam Distribution Existing 99,506,522 15.3% 15 $0.02 50% 56.93 8,508 

Miscellaneous Mfg Process Other Other Improvements Existing 4,698,629 13.1% 15 $0.15 50% 6.63 336 

Miscellaneous Mfg Process Other Other O&M Existing 4,698,629 5.0% 2 $0.02 50% 11.32 130 

Miscellaneous Mfg Process Refrig Motor Improvements Existing 391,552 4.4% 15 $0.17 50% 5.76 10 

Miscellaneous Mfg Process Refrig Motor O&M Existing 391,552 2.4% 2 $0.01 50% 19.85 5 

Miscellaneous Mfg Pumps Motor Improvements Existing 34,065,061 4.4% 15 $0.17 50% 5.76 832 

Miscellaneous Mfg Pumps Motor O&M Existing 34,065,061 2.4% 2 $0.01 50% 19.85 455 

Nonmetallic Mineral Products Fans Motor Improvements Existing 23,356,532 3.0% 15 $0.10 100% 9.74 777 

Nonmetallic Mineral Products Fans Motor O&M Existing 23,356,532 1.2% 2 $0.05 100% 3.53 300 

Nonmetallic Mineral Products HVAC HVAC Improvements Existing 17,815,694 10.0% 15 $0.04 100% 27.05 1,986 

Nonmetallic Mineral Products HVAC HVAC O&M Existing 17,815,694 8.5% 2 $0.06 100% 2.74 1,520 

Nonmetallic Mineral Products Lighting Lighting Improvements Existing 13,836,969 8.0% 10 $0.09 100% 7.32 1,242 

Nonmetallic Mineral Products Motors Other Motor Improvements Existing 66,489,397 3.0% 15 $0.10 100% 9.74 2,213 

Nonmetallic Mineral Products Motors Other Motor O&M Existing 66,489,397 1.2% 2 $0.05 100% 3.53 854 

Nonmetallic Mineral Products Other Bldg Improvements Existing 12,998,984 17.9% 15 $0.13 100% 7.71 2,601 

Nonmetallic Mineral Products Process AirComp Air Comp Improvements Existing 26,936,730 10.0% 15 $0.06 100% 16.31 3,010 

Nonmetallic Mineral Products Process AirComp Air Comp O&M Existing 26,936,730 5.7% 2 $0.02 100% 9.77 1,545 

Nonmetallic Mineral Products Process AirComp Motor Improvements Existing 26,936,730 3.0% 15 $0.10 100% 9.74 761 

Nonmetallic Mineral Products Process AirComp Motor O&M Existing 26,936,730 1.2% 2 $0.05 100% 3.53 294 

Nonmetallic Mineral Products Process Cool Cool Improvements Existing 9,926,373 9.2% 15 $0.07 100% 12.99 1,020 

Nonmetallic Mineral Products Process Heat Heat Improvements Existing 58,052,592 8.7% 15 $0.06 100% 16.83 5,649 

Nonmetallic Mineral Products Process Heat Heat O&M Existing 58,052,592 4.8% 2 $0.03 100% 5.36 2,857 

Nonmetallic Mineral Products Process Other Other Improvements Existing 1,737,286 13.1% 15 $0.09 100% 11.29 255 

Nonmetallic Mineral Products Process Other Other O&M Existing 1,737,286 3.1% 2 $0.04 100% 3.87 53 

Nonmetallic Mineral Products Process Refrig Motor Improvements Existing 11,422,537 3.0% 15 $0.10 100% 9.74 380 

Nonmetallic Mineral Products Process Refrig Motor O&M Existing 11,422,537 1.2% 2 $0.05 100% 3.53 147 

Nonmetallic Mineral Products Pumps Motor Improvements Existing 42,280,437 3.0% 15 $0.10 100% 9.74 1,407 

Nonmetallic Mineral Products Pumps Motor O&M Existing 42,280,437 1.2% 2 $0.05 100% 3.53 543 

Paper Mfg Fans Motor Improvements Existing 51,152,009 1.4% 15 $0.07 100% 14.47 810 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Paper Mfg Fans Motor O&M Existing 51,152,009 1.2% 2 $0.03 100% 5.27 686 

Paper Mfg HVAC HVAC Improvements Existing 12,998,414 6.0% 15 $0.10 100% 9.69 866 

Paper Mfg HVAC HVAC O&M Existing 12,998,414 9.6% 2 $0.06 100% 3.03 1,308 

Paper Mfg Indirect Boiler Boiler Improvements Existing 1,994,834 11.8% 15 $0.05 100% 18.02 264 

Paper Mfg Lighting Lighting Improvements Existing 12,592,214 12.7% 10 $0.10 100% 7.06 1,790 

Paper Mfg Motors Other Motor Improvements Existing 101,270,644 1.4% 15 $0.07 100% 14.47 1,604 

Paper Mfg Motors Other Motor O&M Existing 101,270,644 1.2% 2 $0.03 100% 5.27 1,358 

Paper Mfg Other Bldg Improvements Existing 14,033,391 1.2% 15 $0.16 100% 6.03 193 

Paper Mfg Process AirComp Air Comp Improvements Existing 11,883,800 14.1% 15 $0.04 100% 26.47 1,878 

Paper Mfg Process AirComp Air Comp O&M Existing 11,883,800 11.6% 2 $0.02 100% 7.85 1,309 

Paper Mfg Process AirComp Motor Improvements Existing 11,883,800 1.4% 15 $0.07 100% 14.47 162 

Paper Mfg Process AirComp Motor O&M Existing 11,883,800 1.2% 2 $0.03 100% 5.27 121 

Paper Mfg Process Cool Cool Improvements Existing 4,785,375 17.6% 15 $0.03 100% 29.77 945 

Paper Mfg Process Heat Heat Improvements Existing 7,945,948 23.8% 15 $0.29 100% 3.40 1,822 

Paper Mfg Process Heat Heat O&M Existing 7,945,948 14.0% 2 $0.03 100% 5.75 1,245 

Paper Mfg Process Other Other Improvements Existing 1,544,118 13.1% 15 $0.10 100% 10.02 227 

Paper Mfg Process Other Other O&M Existing 1,544,118 5.2% 2 $0.03 100% 5.59 77 

Paper Mfg Process Refrig Motor Improvements Existing 12,917,174 1.4% 15 $0.07 100% 14.47 166 

Paper Mfg Process Refrig Motor O&M Existing 12,917,174 1.2% 2 $0.03 100% 5.27 141 

Paper Mfg Process Refrig Refrig Improvements Existing 12,917,174 18.8% 15 $0.02 100% 57.37 2,721 

Paper Mfg Pumps Motor Improvements Existing 81,119,853 1.4% 15 $0.07 100% 14.47 1,285 

Paper Mfg Pumps Motor O&M Existing 81,119,853 1.2% 2 $0.03 100% 5.27 1,088 

Petroleum Coal Products Fans Motor Improvements Existing 174,050,125 1.5% 15 $0.11 100% 8.84 2,668 

Petroleum Coal Products Fans Motor O&M Existing 174,050,125 10.8% 2 $0.01 100% 15.92 21,129 

Petroleum Coal Products HVAC HVAC Improvements Existing 50,573,605 32.9% 15 $0.14 100% 6.90 18,634 

Petroleum Coal Products HVAC HVAC O&M Existing 50,573,605 11.7% 2 $0.04 100% 4.48 4,458 

Petroleum Coal Products Lighting Lighting Improvements Existing 38,807,618 6.4% 10 $0.08 100% 8.31 2,770 

Petroleum Coal Products Motors Other Motor Improvements Existing 495,471,158 1.5% 15 $0.11 100% 8.84 7,594 

Petroleum Coal Products Motors Other Motor O&M Existing 495,471,158 10.8% 2 $0.01 100% 15.92 60,149 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Petroleum Coal Products Process AirComp Air Comp Improvements Existing 200,729,341 23.2% 15 $0.04 100% 21.98 52,131 

Petroleum Coal Products Process AirComp Air Comp O&M Existing 200,729,341 13.7% 2 $0.02 100% 10.11 21,091 

Petroleum Coal Products Process AirComp Motor Improvements Existing 200,729,341 1.5% 15 $0.11 100% 8.84 2,039 

Petroleum Coal Products Process AirComp Motor O&M Existing 200,729,341 10.8% 2 $0.01 100% 15.92 18,717 

Petroleum Coal Products Process Cool Cool Improvements Existing 87,885,303 3.8% 15 $0.07 100% 14.20 3,782 

Petroleum Coal Products Process Refrig Motor Improvements Existing 85,119,404 1.5% 15 $0.11 100% 8.84 1,305 

Petroleum Coal Products Process Refrig Motor O&M Existing 85,119,404 10.8% 2 $0.01 100% 15.92 10,333 

Petroleum Coal Products Pumps Motor Improvements Existing 315,068,839 1.5% 15 $0.11 100% 8.84 4,829 

Petroleum Coal Products Pumps Motor O&M Existing 315,068,839 10.8% 2 $0.01 100% 15.92 38,249 

Plastics Rubber Products Fans Motor Improvements Existing 35,014,958 4.4% 15 $0.12 100% 8.22 1,723 

Plastics Rubber Products Fans Motor O&M Existing 35,014,958 1.6% 2 $0.10 100% 1.74 595 

Plastics Rubber Products HVAC HVAC Improvements Existing 47,143,728 10.6% 15 $0.08 100% 12.16 5,586 

Plastics Rubber Products HVAC HVAC O&M Existing 47,143,728 7.0% 2 $0.05 100% 3.67 3,293 

Plastics Rubber Products Lighting Lighting Improvements Existing 38,570,413 6.4% 10 $0.09 100% 7.31 2,766 

Plastics Rubber Products Motors Other Motor Improvements Existing 99,677,618 4.4% 15 $0.12 100% 8.22 4,906 

Plastics Rubber Products Motors Other Motor O&M Existing 99,677,618 1.6% 2 $0.10 100% 1.74 1,695 

Plastics Rubber Products Other Bldg Improvements Existing 13,639,365 26.6% 15 $0.26 100% 3.80 4,062 

Plastics Rubber Products Process AirComp Air Comp Improvements Existing 40,382,215 8.5% 15 $0.03 100% 33.55 3,840 

Plastics Rubber Products Process AirComp Air Comp O&M Existing 40,382,215 10.6% 2 $0.02 100% 9.22 4,366 

Plastics Rubber Products Process AirComp Motor Improvements Existing 40,382,215 4.4% 15 $0.12 100% 8.22 1,627 

Plastics Rubber Products Process AirComp Motor O&M Existing 40,382,215 1.6% 2 $0.10 100% 1.74 562 

Plastics Rubber Products Process Cool Cool Improvements Existing 39,235,747 15.5% 15 $0.06 100% 15.76 6,789 

Plastics Rubber Products Process Heat Heat Improvements Existing 73,395,940 12.6% 15 $0.05 100% 19.27 10,203 

Plastics Rubber Products Process Heat Heat O&M Existing 73,395,940 8.7% 2 $0.02 100% 7.96 6,162 

Plastics Rubber Products Process Heat Steam Distribution Existing 73,395,940 1.4% 15 $0.02 100% 51.65 1,155 

Plastics Rubber Products Process Other Other Improvements Existing 4,201,114 13.1% 15 $0.10 100% 9.87 616 

Plastics Rubber Products Process Other Other O&M Existing 4,201,114 4.3% 2 $0.07 100% 2.37 175 

Plastics Rubber Products Process Refrig Motor Improvements Existing 17,124,104 4.4% 15 $0.12 100% 8.22 843 

Plastics Rubber Products Process Refrig Motor O&M Existing 17,124,104 1.6% 2 $0.10 100% 1.74 291 



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services      D-270 

Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Plastics Rubber Products Pumps Motor Improvements Existing 63,384,742 4.4% 15 $0.12 100% 8.22 3,120 

Plastics Rubber Products Pumps Motor O&M Existing 63,384,742 1.6% 2 $0.10 100% 1.74 1,078 

Primary Metal Mfg Fans Motor Improvements Existing 66,538,557 3.5% 15 $0.18 100% 5.40 2,610 

Primary Metal Mfg Fans Motor O&M Existing 66,538,557 3.0% 2 $0.06 100% 2.74 2,172 

Primary Metal Mfg HVAC HVAC Improvements Existing 49,671,950 7.6% 15 $0.06 100% 16.58 4,240 

Primary Metal Mfg HVAC HVAC O&M Existing 49,671,950 9.6% 2 $0.03 100% 5.39 4,940 

Primary Metal Mfg Indirect Boiler Boiler Improvements Existing 1,968,897 25.0% 15 $0.01 100% 151.49 551 

Primary Metal Mfg Lighting Lighting Improvements Existing 39,791,502 11.2% 10 $0.13 100% 5.24 4,973 

Primary Metal Mfg Motors Other Motor Improvements Existing 267,893,797 3.5% 15 $0.18 100% 5.40 10,507 

Primary Metal Mfg Motors Other Motor O&M Existing 267,893,797 3.0% 2 $0.06 100% 2.74 8,743 

Primary Metal Mfg Other Bldg Improvements Existing 18,277,479 2.9% 15 $0.16 100% 5.96 590 

Primary Metal Mfg Process AirComp Air Comp Improvements Existing 62,189,632 11.3% 15 $0.02 100% 58.69 7,835 

Primary Metal Mfg Process AirComp Air Comp O&M Existing 62,189,632 11.6% 2 $0.02 100% 11.29 7,158 

Primary Metal Mfg Process AirComp Motor Improvements Existing 62,189,632 3.5% 15 $0.18 100% 5.40 1,914 

Primary Metal Mfg Process AirComp Motor O&M Existing 62,189,632 3.0% 2 $0.06 100% 2.74 1,593 

Primary Metal Mfg Process Cool Cool Improvements Existing 11,076,170 40.9% 15 $0.02 100% 48.87 5,071 

Primary Metal Mfg Process Heat Heat Improvements Existing 379,988,167 12.7% 15 $0.04 100% 23.79 54,215 

Primary Metal Mfg Process Heat Heat O&M Existing 379,988,167 6.0% 2 $0.05 100% 3.48 20,775 

Primary Metal Mfg Process Heat Steam Distribution Existing 379,988,167 7.2% 15 $0.04 100% 23.48 26,747 

Primary Metal Mfg Process Other Other Improvements Existing 1,825,051 13.1% 15 $0.11 100% 8.85 268 

Primary Metal Mfg Process Other Other O&M Existing 1,825,051 5.4% 2 $0.05 100% 3.36 97 

Primary Metal Mfg Process Refrig Motor Improvements Existing 434,893 3.5% 15 $0.18 100% 5.40 17 

Primary Metal Mfg Process Refrig Motor O&M Existing 434,893 3.0% 2 $0.06 100% 2.74 14 

Primary Metal Mfg Pumps Motor Improvements Existing 37,835,650 3.5% 15 $0.18 100% 5.40 1,484 

Primary Metal Mfg Pumps Motor O&M Existing 37,835,650 3.0% 2 $0.06 100% 2.74 1,235 

Transportation Equipment Mfg Fans Motor Improvements Existing 26,539,082 2.4% 15 $0.10 100% 9.28 715 

Transportation Equipment Mfg Fans Motor O&M Existing 26,539,082 2.4% 2 $0.06 100% 3.04 689 

Transportation Equipment Mfg HVAC HVAC Improvements Existing 97,990,690 13.2% 15 $0.07 100% 14.26 14,486 

Transportation Equipment Mfg HVAC HVAC O&M Existing 97,990,690 2.1% 2 $0.05 100% 3.49 1,993 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
kWh 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year kWh) 

Measure 
Applicability 

TRC Beneift-
Cost Ratio 

2016 
Technical 
Potential 

(MWh) 

Transportation Equipment Mfg Indirect Boiler Boiler Improvements Existing 1,006,232 33.4% 15 $0.05 100% 18.02 376 

Transportation Equipment Mfg Lighting Lighting Improvements Existing 76,717,532 8.2% 10 $0.08 100% 8.16 7,039 

Transportation Equipment Mfg Motors Other Motor Improvements Existing 59,545,672 2.4% 15 $0.10 100% 9.28 1,604 

Transportation Equipment Mfg Motors Other Motor O&M Existing 59,545,672 2.4% 2 $0.06 100% 3.04 1,546 

Transportation Equipment Mfg Other Bldg Improvements Existing 21,283,322 38.8% 15 $0.01 100% 109.18 9,241 

Transportation Equipment Mfg Process AirComp Air Comp Improvements Existing 61,775,847 8.2% 15 $0.03 100% 32.73 5,680 

Transportation Equipment Mfg Process AirComp Air Comp O&M Existing 61,775,847 9.6% 2 $0.03 100% 6.52 5,963 

Transportation Equipment Mfg Process AirComp Motor Improvements Existing 61,775,847 2.4% 15 $0.10 100% 9.28 1,527 

Transportation Equipment Mfg Process AirComp Motor O&M Existing 61,775,847 2.4% 2 $0.06 100% 3.04 1,330 

Transportation Equipment Mfg Process Cool Cool Improvements Existing 23,163,653 15.2% 15 $0.11 100% 8.46 3,951 

Transportation Equipment Mfg Process Heat Heat Improvements Existing 49,234,198 7.1% 15 $0.04 100% 25.80 3,554 

Transportation Equipment Mfg Process Heat Heat O&M Existing 49,234,198 9.5% 2 $0.01 100% 12.57 4,433 

Transportation Equipment Mfg Process Heat Steam Distribution Existing 49,234,198 8.6% 15 $0.03 100% 33.82 4,747 

Transportation Equipment Mfg Process Other Other Improvements Existing 6,698,046 13.1% 15 $0.07 100% 13.30 983 

Transportation Equipment Mfg Process Other Other O&M Existing 6,698,046 4.4% 2 $0.05 100% 3.73 288 

Transportation Equipment Mfg Process Refrig Motor Improvements Existing 17,172,347 2.4% 15 $0.10 100% 9.28 463 

Transportation Equipment Mfg Process Refrig Motor O&M Existing 17,172,347 2.4% 2 $0.06 100% 3.04 277 

Transportation Equipment Mfg Process Refrig Refrig Improvements Existing 17,172,347 37.9% 15 $0.15 100% 6.28 7,117 

Transportation Equipment Mfg Pumps Motor Improvements Existing 57,984,550 2.4% 15 $0.10 100% 9.28 1,562 

Transportation Equipment Mfg Pumps Motor O&M Existing 57,984,550 2.4% 2 $0.06 100% 3.04 1,505 
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Table D.6. Industrial Gas Measure Details 

Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
therms 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year 

therm) 
Measure 

Applicability 
TRC Beneift-

Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Fabricated Metal Products HVAC HVAC Improvements Existing 5,739,605 14.5% 15 $1.22 100% 7.95 881,487 

Fabricated Metal Products HVAC HVAC O&M Existing 5,739,605 13.1% 2 $0.69 100% 1.90 679,949 

Fabricated Metal Products Process Heat Boiler Improvements Existing 17,218,814 6.0% 15 $0.47 100% 20.55 1,094,518 

Fabricated Metal Products Process Heat Heat Improvements Existing 17,218,814 6.9% 15 $0.91 100% 10.70 1,117,175 

Fabricated Metal Products Process Heat Heat O&M Existing 17,218,814 3.5% 2 $0.48 100% 2.75 536,127 

Fabricated Metal Products Process Heat Steam Distribution Existing 17,218,814 5.2% 15 $0.65 100% 14.98 893,238 

Food Mfg HVAC HVAC Improvements Existing 13,376,218 20.4% 15 $0.58 100% 16.65 2,901,881 

Food Mfg HVAC HVAC O&M Existing 13,376,218 5.6% 2 $0.21 100% 6.28 635,241 

Food Mfg Indirect Boiler Boiler Improvements Existing 99,578,513 6.0% 15 $0.82 100% 11.91 6,305,424 

Food Mfg Indirect Boiler Boiler O&M Existing 99,578,513 4.1% 2 $0.36 100% 3.66 4,102,567 

Food Mfg Process Heat Boiler Improvements Existing 73,940,761 7.1% 15 $0.32 100% 30.67 5,572,741 

Food Mfg Process Heat Heat Improvements Existing 73,940,761 12.9% 15 $0.50 100% 19.29 8,928,548 

Food Mfg Process Heat Heat O&M Existing 73,940,761 3.5% 2 $0.35 100% 3.77 2,128,491 

Food Mfg Process Heat Steam Distribution Existing 73,940,761 5.2% 15 $0.46 100% 21.16 3,799,106 

Food Mfg Process Other Other O&M Existing 1,486,246 4.4% 2 $0.31 100% 4.30 69,881 

Industrial Machinery HVAC HVAC Improvements Existing 20,144,045 14.5% 15 $0.82 100% 11.86 3,108,684 

Industrial Machinery HVAC HVAC O&M Existing 20,144,045 14.7% 2 $0.34 100% 3.81 2,693,224 

Industrial Machinery Indirect Boiler Boiler Improvements Existing 9,724,711 19.1% 15 $1.03 100% 9.44 1,667,747 

Industrial Machinery Indirect Boiler Boiler O&M Existing 9,724,711 15.3% 2 $0.17 100% 7.61 1,576,091 

Industrial Machinery Process Heat Boiler Improvements Existing 20,144,045 2.1% 15 $1.09 100% 8.91 365,756 

Industrial Machinery Process Heat Heat Improvements Existing 20,144,045 13.4% 15 $0.51 100% 19.18 2,684,772 

Industrial Machinery Process Heat Heat O&M Existing 20,144,045 9.8% 2 $0.57 100% 2.30 1,668,955 

Industrial Machinery Process Heat Steam Distribution Existing 20,144,045 6.3% 15 $0.36 100% 26.76 1,344,602 

Miscellaneous Mfg HVAC HVAC Improvements Existing 21,912,932 16.6% 15 $0.70 50% 13.92 1,740,082 

Miscellaneous Mfg HVAC HVAC O&M Existing 21,912,932 20.2% 2 $0.05 50% 28.10 2,343,209 

Miscellaneous Mfg Indirect Boiler Boiler Improvements Existing 19,721,639 14.3% 15 $0.59 50% 16.48 1,495,583 

Miscellaneous Mfg Indirect Boiler Boiler O&M Existing 19,721,639 5.5% 2 $0.21 50% 6.24 530,222 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
therms 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year 

therm) 
Measure 

Applicability 
TRC Beneift-

Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Miscellaneous Mfg Process Heat Boiler Improvements Existing 17,530,346 4.4% 15 $1.05 50% 9.30 366,977 

Miscellaneous Mfg Process Heat Heat Improvements Existing 17,530,346 8.1% 15 $0.46 50% 21.16 710,979 

Miscellaneous Mfg Process Heat Heat O&M Existing 17,530,346 3.5% 2 $0.33 50% 3.95 291,492 

Miscellaneous Mfg Process Heat Steam Distribution Existing 17,530,346 11.7% 15 $0.21 50% 45.63 1,092,179 

Nonmetallic Mineral Products HVAC HVAC Improvements Existing 1,201,774 10.8% 15 $1.16 100% 8.40 137,629 

Nonmetallic Mineral Products HVAC HVAC O&M Existing 1,201,774 1.9% 2 $0.46 100% 2.84 21,927 

Nonmetallic Mineral Products Indirect Boiler Boiler O&M Existing 721,064 19.7% 2 $0.07 100% 19.59 150,384 

Nonmetallic Mineral Products Process Heat Boiler Improvements Existing 20,910,870 21.8% 15 $0.20 100% 48.64 4,844,972 

Nonmetallic Mineral Products Process Heat Heat Improvements Existing 20,910,870 12.9% 15 $0.90 100% 10.79 2,135,780 

Nonmetallic Mineral Products Process Heat Heat O&M Existing 20,910,870 3.0% 2 $0.30 100% 4.35 438,286 

Nonmetallic Mineral Products Process Heat Steam Distribution Existing 20,910,870 4.6% 15 $0.41 100% 23.77 805,520 

Paper Mfg HVAC HVAC Improvements Existing 963,541 18.3% 15 $0.66 100% 14.70 187,455 

Paper Mfg HVAC HVAC O&M Existing 963,541 22.0% 2 $0.14 100% 9.57 184,081 

Paper Mfg Indirect Boiler Boiler Improvements Existing 15,112,382 7.8% 15 $0.48 100% 20.49 1,246,772 

Paper Mfg Indirect Boiler Boiler O&M Existing 15,112,382 4.1% 2 $0.12 100% 10.78 609,620 

Paper Mfg Process Heat Boiler Improvements Existing 6,389,799 6.2% 15 $0.48 100% 20.08 407,454 

Paper Mfg Process Heat Heat Improvements Existing 6,389,799 10.4% 15 $0.68 100% 14.35 635,777 

Paper Mfg Process Heat Heat O&M Existing 6,389,799 3.1% 2 $0.24 100% 5.43 169,819 

Paper Mfg Process Heat Steam Distribution Existing 6,389,799 3.8% 15 $0.18 100% 54.76 255,339 

Paper Mfg Process Other Other O&M Existing 101,425 9.8% 2 $0.17 100% 7.86 10,496 

Petroleum Coal Products Indirect Boiler Boiler Improvements Existing 85,774,130 8.8% 15 $0.92 100% 10.61 7,535,818 

Petroleum Coal Products Indirect Boiler Boiler O&M Existing 85,774,130 5.8% 2 $0.17 100% 7.67 5,286,565 

Petroleum Coal Products Process Heat Boiler Improvements Existing 156,285,958 1.9% 15 $0.77 100% 12.69 2,931,882 

Petroleum Coal Products Process Heat Heat Improvements Existing 156,285,958 4.8% 15 $0.75 100% 13.02 7,748,095 

Petroleum Coal Products Process Heat Heat O&M Existing 156,285,958 2.3% 2 $0.19 100% 6.85 3,434,365 

Petroleum Coal Products Process Heat Steam Distribution Existing 156,285,958 3.0% 15 $0.05 100% 196.31 5,027,723 

Primary Metal Mfg HVAC HVAC Improvements Existing 2,884,520 11.3% 15 $0.59 100% 16.45 345,647 

Primary Metal Mfg Indirect Boiler Boiler Improvements Existing 4,628,649 17.8% 15 $0.98 100% 9.90 756,456 

Primary Metal Mfg Indirect Boiler Boiler O&M Existing 4,628,649 13.6% 2 $0.15 100% 9.01 670,091 
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Building Type End Use Measure Name 
Construction 
Vintage 

Baseline 
therms 

Savings as 
Percent of 
End Use 

Measure 
Life 

Measure Cost 
($/first year 

therm) 
Measure 

Applicability 
TRC Beneift-

Cost Ratio 

2016 
Technical 
Potential 
(therms) 

Primary Metal Mfg Process Heat Boiler Improvements Existing 34,614,243 7.8% 15 $0.43 100% 22.45 2,754,405 

Primary Metal Mfg Process Heat Heat Improvements Existing 34,614,243 8.4% 15 $0.74 100% 13.10 2,727,545 

Primary Metal Mfg Process Heat Heat O&M Existing 34,614,243 1.7% 2 $0.49 100% 2.69 491,909 

Primary Metal Mfg Process Heat Steam Distribution Existing 34,614,243 4.2% 15 $0.39 100% 25.11 1,551,830 
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Appendix E.1  

Table E.1. End Use Saturations, Fuel Shares, and UECs for Residential Electric Sector 

 

 
Sector Building Type End Use Vintage 

Percent of 
Sites with 

End Use 

Percent of 
Sites using 

Electricity for 
End Use 

End Use Unit 
Energy 

Consumption 
(kWh) 

Residential Manufactured Central AC Existing 71% 100% 1,879 

Residential Manufactured Central AC New 81% 100% 857 

Residential Manufactured Central Heat Existing 93% 8% 12,306 

Residential Manufactured Central Heat New 93% 8% 8,629 

Residential Manufactured Cooking Oven Existing 100% 25% 433 

Residential Manufactured Cooking Oven New 100% 25% 433 

Residential Manufactured Cooking Range Existing 93% 31% 527 

Residential Manufactured Cooking Range New 93% 31% 527 

Residential Manufactured Dryer Existing 86% 75% 683 

Residential Manufactured Dryer New 86% 75% 663 

Residential Manufactured Freezer Existing 36% 100% 678 

Residential Manufactured Freezer New 36% 100% 540 

Residential Manufactured HVAC Aux Existing 86% 100% 604 

Residential Manufactured HVAC Aux New 86% 100% 450 

Residential Manufactured Heat Pump Existing 0% 100% 9,393 

Residential Manufactured Heat Pump New 19% 100% 8,742 

Residential Manufactured Lighting Existing 100% 100% 813 

Residential Manufactured Lighting New 100% 100% 774 

Residential Manufactured Other Existing 100% 100% 0 

Residential Manufactured Other New 100% 100% 0 

Residential Manufactured Plug Load Existing 100% 100% 1,465 

Residential Manufactured Plug Load New 100% 100% 1,465 

Residential Manufactured Refrigerator Existing 100% 100% 586 

Residential Manufactured Refrigerator New 100% 100% 479 

Residential Manufactured Room AC Existing 29% 100% 903 

Residential Manufactured Room AC New 29% 100% 492 

Residential Manufactured Room Heat Existing 7% 100% 9,475 

Residential Manufactured Room Heat New 7% 100% 6,645 

Residential Manufactured Water Heat Existing 100% 50% 2,662 

Residential Manufactured Water Heat New 100% 27% 2,586 

Residential Multi Family Central AC Existing 67% 100% 1,278 

Residential Multi Family Central AC New 81% 100% 679 

Residential Multi Family Central Heat Existing 46% 54% 8,279 

Residential Multi Family Central Heat New 46% 54% 5,710 

Residential Multi Family Cooking Oven Existing 100% 81% 433 
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Sector Building Type End Use Vintage 

Percent of 
Sites with 

End Use 

Percent of 
Sites using 

Electricity for 
End Use 

End Use Unit 
Energy 

Consumption 
(kWh) 

Residential Multi Family Cooking Oven New 100% 81% 433 

Residential Multi Family Cooking Range Existing 97% 71% 527 

Residential Multi Family Cooking Range New 97% 71% 527 

Residential Multi Family Dryer Existing 27% 88% 621 

Residential Multi Family Dryer New 27% 88% 595 

Residential Multi Family Freezer Existing 7% 100% 678 

Residential Multi Family Freezer New 7% 100% 540 

Residential Multi Family HVAC Aux Existing 61% 100% 429 

Residential Multi Family HVAC Aux New 61% 100% 296 

Residential Multi Family Heat Pump Existing 0% 100% 5,874 

Residential Multi Family Heat Pump New 19% 100% 5,583 

Residential Multi Family Lighting Existing 100% 100% 716 

Residential Multi Family Lighting New 100% 100% 577 

Residential Multi Family Other Existing 100% 100% 0 

Residential Multi Family Other New 100% 100% 0 

Residential Multi Family Plug Load Existing 100% 100% 1,195 

Residential Multi Family Plug Load New 100% 100% 1,195 

Residential Multi Family Refrigerator Existing 103% 100% 586 

Residential Multi Family Refrigerator New 103% 100% 479 

Residential Multi Family Room AC Existing 27% 100% 614 

Residential Multi Family Room AC New 27% 100% 390 

Residential Multi Family Room Heat Existing 25% 100% 6,375 

Residential Multi Family Room Heat New 25% 100% 4,397 

Residential Multi Family Water Heat Existing 75% 71% 1,852 

Residential Multi Family Water Heat New 75% 27% 1,799 

Residential Single Family Central AC Existing 77% 100% 2,392 

Residential Single Family Central AC New 81% 100% 1,110 

Residential Single Family Central Heat Existing 88% 9% 13,533 

Residential Single Family Central Heat New 88% 9% 11,587 

Residential Single Family Cooking Oven Existing 106% 55% 433 

Residential Single Family Cooking Oven New 106% 55% 433 

Residential Single Family Cooking Range Existing 102% 51% 527 

Residential Single Family Cooking Range New 102% 51% 527 

Residential Single Family Dryer Existing 94% 71% 825 

Residential Single Family Dryer New 94% 71% 790 

Residential Single Family Freezer Existing 62% 100% 678 

Residential Single Family Freezer New 62% 100% 540 

Residential Single Family HVAC Aux Existing 89% 100% 718 

Residential Single Family HVAC Aux New 89% 100% 602 

Residential Single Family Heat Pump Existing 2% 100% 12,852 

Residential Single Family Heat Pump New 19% 100% 11,234 
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Sector Building Type End Use Vintage 

Percent of 
Sites with 

End Use 

Percent of 
Sites using 

Electricity for 
End Use 

End Use Unit 
Energy 

Consumption 
(kWh) 

Residential Single Family Lighting Existing 100% 100% 1,670 

Residential Single Family Lighting New 100% 100% 1,875 

Residential Single Family Other Existing 100% 100% 0 

Residential Single Family Other New 100% 100% 0 

Residential Single Family Plug Load Existing 100% 100% 2,247 

Residential Single Family Plug Load New 100% 100% 2,247 

Residential Single Family Pool Pump Existing 9% 36% 1,475 

Residential Single Family Pool Pump New 9% 36% 1,475 

Residential Single Family Refrigerator Existing 129% 100% 586 

Residential Single Family Refrigerator New 129% 100% 479 

Residential Single Family Room AC Existing 13% 100% 1,150 

Residential Single Family Room AC New 13% 100% 637 

Residential Single Family Room Heat Existing 4% 92% 10,420 

Residential Single Family Room Heat New 4% 92% 8,922 

Residential Single Family Water Heat Existing 100% 30% 3,009 

Residential Single Family Water Heat New 100% 27% 2,923 
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Table E.2. End Use Saturations, Fuel Shares, and UECs for Residential Gas Sector 

 

Sector Building Type End Use Vintage 

Percent of 
Sites with 

End Use 

Percent of 
Sites 

using 
Natural 
Gas for 

End Use 

End Use Unit 
Energy 

Consumption 
(therms) 

Residential Manufactured Central Heat Boiler Existing 0% 0% 715 

Residential Manufactured Central Heat Boiler New 0% 0% 448 

Residential Manufactured Central Heat Furnace Existing 85% 100% 594 

Residential Manufactured Central Heat Furnace New 85% 100% 399 

Residential Manufactured Cooking Oven Existing 100% 82% 19 

Residential Manufactured Cooking Oven New 100% 82% 19 

Residential Manufactured Cooking Range Existing 92% 75% 23 

Residential Manufactured Cooking Range New 92% 75% 23 

Residential Manufactured Dryer Existing 92% 25% 35 

Residential Manufactured Dryer New 92% 25% 34 

Residential Manufactured Other Existing 100% 100% 24 

Residential Manufactured Other New 100% 100% 24 

Residential Manufactured Water Heat Existing 100% 45% 121 

Residential Manufactured Water Heat New 100% 45% 118 

Residential Multi Family Central Heat Boiler Existing 0% 0% 591 

Residential Multi Family Central Heat Boiler New 0% 0% 467 

Residential Multi Family Central Heat Furnace Existing 92% 45% 393 

Residential Multi Family Central Heat Furnace New 92% 45% 261 

Residential Multi Family Cooking Oven Existing 100% 24% 19 

Residential Multi Family Cooking Oven New 100% 24% 19 

Residential Multi Family Cooking Range Existing 100% 33% 23 

Residential Multi Family Cooking Range New 100% 33% 23 

Residential Multi Family Dryer Existing 19% 25% 35 

Residential Multi Family Dryer New 19% 25% 34 

Residential Multi Family Other Existing 100% 100% 28 

Residential Multi Family Other New 100% 100% 28 

Residential Multi Family Water Heat Existing 84% 27% 118 

Residential Multi Family Water Heat New 84% 73% 115 

Residential Single Family Central Heat Boiler Existing 2% 80% 858 

Residential Single Family Central Heat Boiler New 2% 80% 743 

Residential Single Family Central Heat Furnace Existing 94% 94% 709 

Residential Single Family Central Heat Furnace New 94% 94% 563 
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Sector Building Type End Use Vintage 

Percent of 
Sites with 

End Use 

Percent of 
Sites 

using 
Natural 
Gas for 

End Use 

End Use Unit 
Energy 

Consumption 
(therms) 

Residential Single Family Cooking Oven Existing 106% 48% 19 

Residential Single Family Cooking Oven New 106% 48% 19 

Residential Single Family Cooking Range Existing 102% 53% 23 

Residential Single Family Cooking Range New 102% 53% 23 

Residential Single Family Dryer Existing 95% 31% 35 

Residential Single Family Dryer New 95% 31% 34 

Residential Single Family Other Existing 100% 100% 59 

Residential Single Family Other New 100% 100% 59 

Residential Single Family Pool Heat Existing 11% 10% 251 

Residential Single Family Pool Heat New 11% 10% 251 

Residential Single Family Water Heat Existing 100% 76% 190 

Residential Single Family Water Heat New 100% 73% 186 
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Table E.3. End Use Saturations, Fuel Shares, and EUIs for Commercial Electric Sector 

 

Sector Building Type End Use Vintage 

Percent 
of Sites 

with End 
Use 

Percent of 
Sites using 
Electricity 

for End Use 

End Use 
Energy Unit 

Intensity 
(kWh/sqft) 

Commercial Education Cooking Existing 100% 33% 0.18 

Commercial Education Cooking New 100% 33% 0.18 

Commercial Education Cooling Chillers Existing 11% 100% 1.74 

Commercial Education Cooling Chillers New 11% 100% 0.99 

Commercial Education Cooling DX Existing 33% 100% 1.64 

Commercial Education Cooling DX New 33% 100% 1.19 

Commercial Education HVAC Aux Existing 98% 100% 1.60 

Commercial Education HVAC Aux New 98% 100% 0.47 

Commercial Education Heat Pump Existing 0% 100% NA 

Commercial Education Heat Pump New 0% 100% NA 

Commercial Education Lighting Existing 100% 100% 5.01 

Commercial Education Lighting New 100% 100% 3.24 

Commercial Education Other Existing 100% 100% 0.00 

Commercial Education Other New 100% 100% 0.00 

Commercial Education Plug Load Existing 100% 100% 3.24 

Commercial Education Plug Load New 100% 100% 3.24 

Commercial Education Refrigeration Existing 100% 100% 0.50 

Commercial Education Refrigeration New 100% 100% 0.50 

Commercial Education Space Heat Existing 98% 13% 10.4 

Commercial Education Space Heat New 98% 13% 12.6 

Commercial Education Water Heat Existing 100% 38% 0.52 

Commercial Education Water Heat New 100% 38% 0.50 

Commercial Grocery Cooking Existing 100% 0% NA 

Commercial Grocery Cooking New 100% 0% NA 

Commercial Grocery Cooling Chillers Existing 0% 100% NA 

Commercial Grocery Cooling Chillers New 0% 100% NA 

Commercial Grocery Cooling DX Existing 50% 100% 2.68 

Commercial Grocery Cooling DX New 50% 100% 1.79 

Commercial Grocery HVAC Aux Existing 100% 100% 2.13 

Commercial Grocery HVAC Aux New 100% 100% 0.89 

Commercial Grocery Heat Pump Existing 0% 100% NA 

Commercial Grocery Heat Pump New 0% 100% NA 

Commercial Grocery Lighting Existing 100% 100% 11.0 

Commercial Grocery Lighting New 100% 100% 11.0 

Commercial Grocery Other Existing 100% 100% 0.00 
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Sector Building Type End Use Vintage 

Percent 
of Sites 

with End 
Use 

Percent of 
Sites using 
Electricity 

for End Use 

End Use 
Energy Unit 

Intensity 
(kWh/sqft) 

Commercial Grocery Other New 100% 100% 0.00 

Commercial Grocery Plug Load Existing 100% 100% 2.38 

Commercial Grocery Plug Load New 100% 100% 2.38 

Commercial Grocery Refrigeration Existing 100% 100% 20.2 

Commercial Grocery Refrigeration New 100% 100% 20.2 

Commercial Grocery Space Heat Existing 100% 0% NA 

Commercial Grocery Space Heat New 100% 0% NA 

Commercial Grocery Water Heat Existing 100% 50% 0.11 

Commercial Grocery Water Heat New 100% 50% 0.11 

Commercial Health Cooking Existing 100% 0% NA 

Commercial Health Cooking New 100% 0% NA 

Commercial Health Cooling Chillers Existing 0% 100% NA 

Commercial Health Cooling Chillers New 0% 100% NA 

Commercial Health Cooling DX Existing 42% 100% 2.70 

Commercial Health Cooling DX New 42% 100% 1.90 

Commercial Health HVAC Aux Existing 75% 100% 2.01 

Commercial Health HVAC Aux New 75% 100% 0.65 

Commercial Health Heat Pump Existing 17% 100% 5.82 

Commercial Health Heat Pump New 17% 100% 4.69 

Commercial Health Lighting Existing 100% 100% 9.14 

Commercial Health Lighting New 100% 100% 5.79 

Commercial Health Other Existing 100% 100% 0.01 

Commercial Health Other New 100% 100% 0.01 

Commercial Health Plug Load Existing 100% 100% 3.86 

Commercial Health Plug Load New 100% 100% 3.86 

Commercial Health Space Heat Existing 58% 0% NA 

Commercial Health Space Heat New 58% 0% NA 

Commercial Health Water Heat Existing 100% 100% 0.27 

Commercial Health Water Heat New 100% 100% 0.26 

Commercial Large Office Cooling Chillers Existing 33% 100% 1.96 

Commercial Large Office Cooling Chillers New 33% 100% 1.06 

Commercial Large Office Cooling DX Existing 16% 100% 2.33 

Commercial Large Office Cooling DX New 16% 100% 1.46 

Commercial Large Office HVAC Aux Existing 100% 100% 1.22 

Commercial Large Office HVAC Aux New 100% 100% 0.17 

Commercial Large Office Heat Pump Existing 0% 100% NA 

Commercial Large Office Heat Pump New 0% 100% NA 

Commercial Large Office Lighting Existing 100% 100% 5.82 

Commercial Large Office Lighting New 100% 100% 3.64 

Commercial Large Office Other Existing 100% 100% 0.00 

Commercial Large Office Other New 100% 100% 0.00 
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Sector Building Type End Use Vintage 

Percent 
of Sites 

with End 
Use 

Percent of 
Sites using 
Electricity 

for End Use 

End Use 
Energy Unit 

Intensity 
(kWh/sqft) 

Commercial Large Office Plug Load Existing 100% 100% 3.11 

Commercial Large Office Plug Load New 100% 100% 3.11 

Commercial Large Office Space Heat Existing 100% 33% 2.67 

Commercial Large Office Space Heat New 100% 33% 7.39 

Commercial Large Office Water Heat Existing 100% 80% 0.28 

Commercial Large Office Water Heat New 100% 80% 0.27 

Commercial Lodging Cooking Existing 100% 33% 0.67 

Commercial Lodging Cooking New 100% 33% 0.67 

Commercial Lodging Cooling DX Existing 67% 100% 1.79 

Commercial Lodging Cooling DX New 67% 100% 1.05 

Commercial Lodging HVAC Aux Existing 97% 100% 0.53 

Commercial Lodging HVAC Aux New 97% 100% 0.43 

Commercial Lodging Heat Pump Existing 0% 100% NA 

Commercial Lodging Heat Pump New 0% 100% NA 

Commercial Lodging Lighting Existing 100% 100% 5.00 

Commercial Lodging Lighting New 100% 100% 2.35 

Commercial Lodging Other Existing 100% 100% 0.00 

Commercial Lodging Other New 100% 100% 0.00 

Commercial Lodging Plug Load Existing 100% 100% 2.14 

Commercial Lodging Plug Load New 100% 100% 2.14 

Commercial Lodging Refrigeration Existing 100% 100% 0.30 

Commercial Lodging Refrigeration New 100% 100% 0.30 

Commercial Lodging Space Heat Existing 97% 100% 3.78 

Commercial Lodging Space Heat New 97% 100% 5.70 

Commercial Lodging Water Heat Existing 100% 0% NA 

Commercial Lodging Water Heat New 100% 0% NA 

Commercial Miscellaneous Cooking Existing 100% 13% 0.22 

Commercial Miscellaneous Cooking New 100% 13% 0.22 

Commercial Miscellaneous Cooling Chillers Existing 0% 100% NA 

Commercial Miscellaneous Cooling Chillers New 0% 100% NA 

Commercial Miscellaneous Cooling DX Existing 45% 100% 2.76 

Commercial Miscellaneous Cooling DX New 45% 100% 1.74 

Commercial Miscellaneous HVAC Aux Existing 86% 100% 2.20 

Commercial Miscellaneous HVAC Aux New 86% 100% 1.04 

Commercial Miscellaneous Heat Pump Existing 0% 100% NA 

Commercial Miscellaneous Heat Pump New 0% 100% NA 

Commercial Miscellaneous Lighting Existing 100% 100% 8.46 

Commercial Miscellaneous Lighting New 100% 100% 6.50 

Commercial Miscellaneous Other Existing 100% 100% 0.00 

Commercial Miscellaneous Other New 100% 100% 0.00 

Commercial Miscellaneous Plug Load Existing 100% 100% 2.49 
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Sector Building Type End Use Vintage 

Percent 
of Sites 

with End 
Use 

Percent of 
Sites using 
Electricity 

for End Use 

End Use 
Energy Unit 

Intensity 
(kWh/sqft) 

Commercial Miscellaneous Plug Load New 100% 100% 2.49 

Commercial Miscellaneous Refrigeration Existing 100% 100% 0.20 

Commercial Miscellaneous Refrigeration New 100% 100% 0.20 

Commercial Miscellaneous Space Heat Existing 86% 38% 9.15 

Commercial Miscellaneous Space Heat New 86% 38% 8.65 

Commercial Miscellaneous Water Heat Existing 100% 63% 0.69 

Commercial Miscellaneous Water Heat New 100% 63% 0.66 

Commercial Multifamily Common Lighting Existing 100% 100% 4.95 

Commercial Multifamily Common Lighting New 100% 100% 2.33 

Commercial Restaurant Cooking Existing 100% 25% 7.01 

Commercial Restaurant Cooking New 100% 25% 7.01 

Commercial Restaurant Cooling DX Existing 92% 100% 5.89 

Commercial Restaurant Cooling DX New 92% 100% 2.96 

Commercial Restaurant HVAC Aux Existing 92% 100% 4.87 

Commercial Restaurant HVAC Aux New 92% 100% 3.46 

Commercial Restaurant Heat Pump Existing 0% 100% NA 

Commercial Restaurant Heat Pump New 0% 100% NA 

Commercial Restaurant Lighting Existing 100% 100% 7.68 

Commercial Restaurant Lighting New 100% 100% 6.54 

Commercial Restaurant Other Existing 100% 100% 0.00 

Commercial Restaurant Other New 100% 100% 0.00 

Commercial Restaurant Plug Load Existing 100% 100% 2.06 

Commercial Restaurant Plug Load New 100% 100% 2.06 

Commercial Restaurant Refrigeration Existing 100% 100% 5.35 

Commercial Restaurant Refrigeration New 100% 100% 5.35 

Commercial Restaurant Space Heat Existing 92% 33% 8.74 

Commercial Restaurant Space Heat New 92% 33% 5.64 

Commercial Restaurant Water Heat Existing 100% 50% 1.19 

Commercial Restaurant Water Heat New 100% 50% 1.13 

Commercial Retail Cooling Chillers Existing 0% 100% NA 

Commercial Retail Cooling Chillers New 0% 100% NA 

Commercial Retail Cooling DX Existing 40% 100% 2.16 

Commercial Retail Cooling DX New 40% 100% 1.64 

Commercial Retail HVAC Aux Existing 75% 100% 1.78 

Commercial Retail HVAC Aux New 75% 100% 0.90 

Commercial Retail Heat Pump Existing 0% 100% NA 

Commercial Retail Heat Pump New 0% 100% NA 

Commercial Retail Lighting Existing 100% 100% 9.23 

Commercial Retail Lighting New 100% 100% 5.80 

Commercial Retail Other Existing 100% 100% 0.02 

Commercial Retail Other New 100% 100% 0.02 
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Sector Building Type End Use Vintage 

Percent 
of Sites 

with End 
Use 

Percent of 
Sites using 
Electricity 

for End Use 

End Use 
Energy Unit 

Intensity 
(kWh/sqft) 

Commercial Retail Plug Load Existing 100% 100% 2.18 

Commercial Retail Plug Load New 100% 100% 2.18 

Commercial Retail Space Heat Existing 75% 6% 14.3 

Commercial Retail Space Heat New 75% 6% 16.5 

Commercial Retail Water Heat Existing 100% 67% 0.11 

Commercial Retail Water Heat New 100% 67% 0.11 

Commercial Small Office Cooling DX Existing 70% 100% 1.98 

Commercial Small Office Cooling DX New 70% 100% 1.47 

Commercial Small Office HVAC Aux Existing 81% 100% 1.73 

Commercial Small Office HVAC Aux New 81% 100% 0.32 

Commercial Small Office Heat Pump Existing 0% 100% NA 

Commercial Small Office Heat Pump New 0% 100% NA 

Commercial Small Office Lighting Existing 100% 100% 6.05 

Commercial Small Office Lighting New 100% 100% 3.46 

Commercial Small Office Other Existing 100% 100% 0.00 

Commercial Small Office Other New 100% 100% 0.00 

Commercial Small Office Plug Load Existing 100% 100% 2.23 

Commercial Small Office Plug Load New 100% 100% 2.23 

Commercial Small Office Space Heat Existing 81% 33% 8.25 

Commercial Small Office Space Heat New 81% 33% 12.3 

Commercial Small Office Water Heat Existing 100% 33% 0.30 

Commercial Small Office Water Heat New 100% 33% 0.28 

Commercial Street Lighting Street Lighting Existing 100% 100% 12E4 

Commercial Street Lighting Street Lighting New 100% 100% 12E4 

Commercial Warehouse Cooling Chillers Existing 0% 100% NA 

Commercial Warehouse Cooling Chillers New 0% 100% NA 

Commercial Warehouse Cooling DX Existing 4% 100% 0.62 

Commercial Warehouse Cooling DX New 4% 100% 0.39 

Commercial Warehouse HVAC Aux Existing 46% 100% 1.93 

Commercial Warehouse HVAC Aux New 46% 100% 1.22 

Commercial Warehouse Heat Pump Existing 20% 100% 5.09 

Commercial Warehouse Heat Pump New 20% 100% 5.05 

Commercial Warehouse Lighting Existing 100% 100% 3.69 

Commercial Warehouse Lighting New 100% 100% 2.48 

Commercial Warehouse Other Existing 100% 100% 0.00 

Commercial Warehouse Other New 100% 100% 0.00 

Commercial Warehouse Plug Load Existing 100% 100% 0.49 

Commercial Warehouse Plug Load New 100% 100% 0.49 

Commercial Warehouse Refrigeration Existing 100% 100% 0.49 

Commercial Warehouse Refrigeration New 100% 100% 0.49 

Commercial Warehouse Space Heat Existing 26% 25% 7.28 



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services E-11 

Sector Building Type End Use Vintage 

Percent 
of Sites 

with End 
Use 

Percent of 
Sites using 
Electricity 

for End Use 

End Use 
Energy Unit 

Intensity 
(kWh/sqft) 

Commercial Warehouse Space Heat New 26% 25% 7.16 

Commercial Warehouse Water Heat Existing 100% 33% 0.04 

Commercial Warehouse Water Heat New 100% 33% 0.04 
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Table E.4. End Use Saturations, Fuel Shares, and EUIs for Commercial Gas Sector 

 

Sector Building Type End Use Vintage 

Percent of 
Sites with 

End Use 

Percent of 
Sites 

using 
Natural 
Gas for 

End Use 

End Use 
Energy Unit 

Intensity 
(therms/sqft) 

Commercial Education Cooking Existing 100% 2% 0.11 

Commercial Education Cooking New 100% 2% NA 

Commercial Education Space Heat Boiler Existing 62% 100% 0.47 

Commercial Education Space Heat Boiler New 62% 100% NA 

Commercial Education Space Heat Furnace Existing 37% 100% 0.52 

Commercial Education Space Heat Furnace New 37% 100% NA 

Commercial Education Water Heat Existing 100% 80% 0.05 

Commercial Education Water Heat New 100% 80% NA 

Commercial Grocery Cooking Existing 100% 100% 0.25 

Commercial Grocery Cooking New 100% 100% NA 

Commercial Grocery Space Heat Boiler Existing 0% 100% NA 

Commercial Grocery Space Heat Boiler New 0% 100% NA 

Commercial Grocery Space Heat Furnace Existing 100% 100% 0.48 

Commercial Grocery Space Heat Furnace New 100% 100% NA 

Commercial Grocery Water Heat Existing 100% 50% 0.03 

Commercial Grocery Water Heat New 100% 50% NA 

Commercial Health Cooking Existing 100% 100% 0.00 

Commercial Health Cooking New 100% 100% NA 

Commercial Health Space Heat Boiler Existing 20% 100% 0.45 

Commercial Health Space Heat Boiler New 20% 100% NA 

Commercial Health Space Heat Furnace Existing 70% 100% 0.22 

Commercial Health Space Heat Furnace New 70% 100% NA 

Commercial Health Water Heat Existing 100% 57% 0.26 

Commercial Health Water Heat New 100% 57% NA 

Commercial Large Office Space Heat Boiler Existing 80% 75% 0.57 

Commercial Large Office Space Heat Boiler New 80% 75% NA 

Commercial Large Office Space Heat Furnace Existing 20% 100% 0.34 

Commercial Large Office Space Heat Furnace New 20% 100% NA 

Commercial Large Office Water Heat Existing 100% 20% 0.01 

Commercial Large Office Water Heat New 100% 20% NA 

Commercial Lodging Cooking Existing 100% 100% 0.14 

Commercial Lodging Cooking New 100% 100% NA 

Commercial Lodging Pool Heat Existing 100% 44% 0.31 

Commercial Lodging Pool Heat New 100% 44% NA 

Commercial Lodging Space Heat Boiler Existing 0% 100% NA 
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Sector Building Type End Use Vintage 

Percent of 
Sites with 

End Use 

Percent of 
Sites 

using 
Natural 
Gas for 

End Use 

End Use 
Energy Unit 

Intensity 
(therms/sqft) 

Commercial Lodging Space Heat Boiler New 0% 100% NA 

Commercial Lodging Space Heat Furnace Existing 97% 100% 0.23 

Commercial Lodging Space Heat Furnace New 97% 100% NA 

Commercial Lodging Water Heat Existing 100% 100% 0.28 

Commercial Lodging Water Heat New 100% 100% NA 

Commercial Miscellaneous Cooking Existing 100% 2% 0.11 

Commercial Miscellaneous Cooking New 100% 2% NA 

Commercial Miscellaneous Space Heat Boiler Existing 25% 100% 0.50 

Commercial Miscellaneous Space Heat Boiler New 25% 100% NA 

Commercial Miscellaneous Space Heat Furnace Existing 61% 100% 0.49 

Commercial Miscellaneous Space Heat Furnace New 61% 100% NA 

Commercial Miscellaneous Water Heat Existing 100% 80% 0.02 

Commercial Miscellaneous Water Heat New 100% 80% NA 

Commercial Restaurant Cooking Existing 100% 84% 1.66 

Commercial Restaurant Cooking New 100% 84% NA 

Commercial Restaurant Space Heat Furnace Existing 90% 100% 0.44 

Commercial Restaurant Space Heat Furnace New 90% 100% NA 

Commercial Restaurant Water Heat Existing 100% 67% 0.35 

Commercial Restaurant Water Heat New 100% 67% NA 

Commercial Retail Space Heat Boiler Existing 15% 100% 0.34 

Commercial Retail Space Heat Boiler New 15% 100% NA 

Commercial Retail Space Heat Furnace Existing 62% 100% 0.68 

Commercial Retail Space Heat Furnace New 62% 100% NA 

Commercial Retail Water Heat Existing 100% 30% 0.02 

Commercial Retail Water Heat New 100% 30% NA 

Commercial Small Office Space Heat Furnace Existing 81% 83% 0.43 

Commercial Small Office Space Heat Furnace New 81% 83% NA 

Commercial Small Office Water Heat Existing 100% 83% 0.02 

Commercial Small Office Water Heat New 100% 83% NA 

Commercial Warehouse Space Heat Boiler Existing 8% 100% 0.29 

Commercial Warehouse Space Heat Boiler New 8% 100% NA 

Commercial Warehouse Space Heat Furnace Existing 25% 100% 0.37 

Commercial Warehouse Space Heat Furnace New 25% 100% NA 

Commercial Warehouse Water Heat Existing 100% 100% 0.01 

Commercial Warehouse Water Heat New 100% 100% NA 
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Table E.5. End Use Percents for Industrial Electric Sector 

 

Sector Building Type End Use 

End Use 
Sales 

Percent 

Industrial Fabricated Metal Products Fans 6% 

Industrial Fabricated Metal Products HVAC 10% 

Industrial Fabricated Metal Products Indirect Boiler 0% 

Industrial Fabricated Metal Products Lighting 9% 

Industrial Fabricated Metal Products Motors Other 17% 

Industrial Fabricated Metal Products Other 9% 

Industrial Fabricated Metal Products Process AirComp 7% 

Industrial Fabricated Metal Products Process Cool 3% 

Industrial Fabricated Metal Products Process Electro Chemical 1% 

Industrial Fabricated Metal Products Process Heat 23% 

Industrial Fabricated Metal Products Process Other 0% 

Industrial Fabricated Metal Products Process Refrig 3% 

Industrial Fabricated Metal Products Pumps 11% 

Industrial Food Mfg Fans 4% 

Industrial Food Mfg HVAC 7% 

Industrial Food Mfg Indirect Boiler 0% 

Industrial Food Mfg Lighting 7% 

Industrial Food Mfg Motors Other 20% 

Industrial Food Mfg Other 8% 

Industrial Food Mfg Process AirComp 4% 

Industrial Food Mfg Process Cool 25% 

Industrial Food Mfg Process Electro Chemical 0% 

Industrial Food Mfg Process Heat 3% 

Industrial Food Mfg Process Other 0% 

Industrial Food Mfg Process Refrig 15% 

Industrial Food Mfg Pumps 8% 

Industrial Industrial Machinery Fans 7% 

Industrial Industrial Machinery HVAC 18% 

Industrial Industrial Machinery Indirect Boiler 0% 

Industrial Industrial Machinery Lighting 14% 

Industrial Industrial Machinery Motors Other 19% 

Industrial Industrial Machinery Other 7% 

Industrial Industrial Machinery Process AirComp 8% 

Industrial Industrial Machinery Process Cool 3% 

Industrial Industrial Machinery Process Electro Chemical 1% 

Industrial Industrial Machinery Process Heat 7% 



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services E-15 

Sector Building Type End Use 

End Use 
Sales 

Percent 

Industrial Industrial Machinery Process Other 1% 

Industrial Industrial Machinery Process Refrig 3% 

Industrial Industrial Machinery Pumps 12% 

Industrial Mining Fans 0% 

Industrial Mining HVAC 0% 

Industrial Mining Indirect Boiler 0% 

Industrial Mining Lighting 0% 

Industrial Mining Motors Other 77% 

Industrial Mining Other 22% 

Industrial Mining Process AirComp 0% 

Industrial Mining Process Cool 0% 

Industrial Mining Process Electro Chemical 0% 

Industrial Mining Process Heat 0% 

Industrial Mining Process Other 0% 

Industrial Mining Process Refrig 0% 

Industrial Mining Pumps 1% 

Industrial Miscellaneous Mfg Fans 6% 

Industrial Miscellaneous Mfg HVAC 22% 

Industrial Miscellaneous Mfg Indirect Boiler 0% 

Industrial Miscellaneous Mfg Lighting 16% 

Industrial Miscellaneous Mfg Motors Other 25% 

Industrial Miscellaneous Mfg Other 5% 

Industrial Miscellaneous Mfg Process AirComp 6% 

Industrial Miscellaneous Mfg Process Cool 7% 

Industrial Miscellaneous Mfg Process Electro Chemical 0% 

Industrial Miscellaneous Mfg Process Heat 10% 

Industrial Miscellaneous Mfg Process Other 0% 

Industrial Miscellaneous Mfg Process Refrig 0% 

Industrial Miscellaneous Mfg Pumps 3% 

Industrial Nonmetallic Mineral Products Fans 8% 

Industrial Nonmetallic Mineral Products HVAC 6% 

Industrial Nonmetallic Mineral Products Indirect Boiler 0% 

Industrial Nonmetallic Mineral Products Lighting 5% 

Industrial Nonmetallic Mineral Products Motors Other 23% 

Industrial Nonmetallic Mineral Products Other 5% 

Industrial Nonmetallic Mineral Products Process AirComp 9% 

Industrial Nonmetallic Mineral Products Process Cool 3% 

Industrial Nonmetallic Mineral Products Process Electro Chemical 0% 

Industrial Nonmetallic Mineral Products Process Heat 20% 

Industrial Nonmetallic Mineral Products Process Other 1% 

Industrial Nonmetallic Mineral Products Process Refrig 4% 

Industrial Nonmetallic Mineral Products Pumps 15% 
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Sector Building Type End Use 

End Use 
Sales 

Percent 

Industrial Paper Mfg Fans 16% 

Industrial Paper Mfg HVAC 4% 

Industrial Paper Mfg Indirect Boiler 1% 

Industrial Paper Mfg Lighting 4% 

Industrial Paper Mfg Motors Other 32% 

Industrial Paper Mfg Other 4% 

Industrial Paper Mfg Process AirComp 4% 

Industrial Paper Mfg Process Cool 1% 

Industrial Paper Mfg Process Electro Chemical 2% 

Industrial Paper Mfg Process Heat 2% 

Industrial Paper Mfg Process Other 0% 

Industrial Paper Mfg Process Refrig 4% 

Industrial Paper Mfg Pumps 25% 

Industrial Petroleum Coal Products Fans 11% 

Industrial Petroleum Coal Products HVAC 3% 

Industrial Petroleum Coal Products Indirect Boiler 0% 

Industrial Petroleum Coal Products Lighting 2% 

Industrial Petroleum Coal Products Motors Other 31% 

Industrial Petroleum Coal Products Other 1% 

Industrial Petroleum Coal Products Process AirComp 13% 

Industrial Petroleum Coal Products Process Cool 6% 

Industrial Petroleum Coal Products Process Electro Chemical 0% 

Industrial Petroleum Coal Products Process Heat 6% 

Industrial Petroleum Coal Products Process Other 0% 

Industrial Petroleum Coal Products Process Refrig 5% 

Industrial Petroleum Coal Products Pumps 20% 

Industrial Plastics Rubber Products Fans 7% 

Industrial Plastics Rubber Products HVAC 10% 

Industrial Plastics Rubber Products Indirect Boiler 0% 

Industrial Plastics Rubber Products Lighting 8% 

Industrial Plastics Rubber Products Motors Other 21% 

Industrial Plastics Rubber Products Other 3% 

Industrial Plastics Rubber Products Process AirComp 9% 

Industrial Plastics Rubber Products Process Cool 8% 

Industrial Plastics Rubber Products Process Electro Chemical 0% 

Industrial Plastics Rubber Products Process Heat 15% 

Industrial Plastics Rubber Products Process Other 1% 

Industrial Plastics Rubber Products Process Refrig 4% 

Industrial Plastics Rubber Products Pumps 13% 

Industrial Primary Metal Mfg Fans 5% 

Industrial Primary Metal Mfg HVAC 4% 

Industrial Primary Metal Mfg Indirect Boiler 0% 
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Sector Building Type End Use 

End Use 
Sales 

Percent 

Industrial Primary Metal Mfg Lighting 3% 

Industrial Primary Metal Mfg Motors Other 20% 

Industrial Primary Metal Mfg Other 1% 

Industrial Primary Metal Mfg Process AirComp 5% 

Industrial Primary Metal Mfg Process Cool 1% 

Industrial Primary Metal Mfg Process Electro Chemical 31% 

Industrial Primary Metal Mfg Process Heat 28% 

Industrial Primary Metal Mfg Process Other 0% 

Industrial Primary Metal Mfg Process Refrig 0% 

Industrial Primary Metal Mfg Pumps 3% 

Industrial Transportation Equipment Mfg Fans 5% 

Industrial Transportation Equipment Mfg HVAC 19% 

Industrial Transportation Equipment Mfg Indirect Boiler 0% 

Industrial Transportation Equipment Mfg Lighting 15% 

Industrial Transportation Equipment Mfg Motors Other 12% 

Industrial Transportation Equipment Mfg Other 4% 

Industrial Transportation Equipment Mfg Process AirComp 12% 

Industrial Transportation Equipment Mfg Process Cool 5% 

Industrial Transportation Equipment Mfg Process Electro Chemical 1% 

Industrial Transportation Equipment Mfg Process Heat 10% 

Industrial Transportation Equipment Mfg Process Other 1% 

Industrial Transportation Equipment Mfg Process Refrig 3% 

Industrial Transportation Equipment Mfg Pumps 11% 
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Table E.6. End Use Percents for Industrial Gas Sector 

 

Sector Building Type End Use 
End Use Sales 

Percent 

Industrial Fabricated Metal Products HVAC 25% 

Industrial Fabricated Metal Products Indirect Boiler 0% 

Industrial Fabricated Metal Products Other 2% 

Industrial Fabricated Metal Products Process Heat 74% 

Industrial Fabricated Metal Products Process Other 0% 

Industrial Food Mfg HVAC 7% 

Industrial Food Mfg Indirect Boiler 52% 

Industrial Food Mfg Other 3% 

Industrial Food Mfg Process Heat 38% 

Industrial Food Mfg Process Other 1% 

Industrial Industrial Machinery HVAC 37% 

Industrial Industrial Machinery Indirect Boiler 18% 

Industrial Industrial Machinery Other 9% 

Industrial Industrial Machinery Process Heat 37% 

Industrial Industrial Machinery Process Other 0% 

Industrial Miscellaneous Mfg HVAC 33% 

Industrial Miscellaneous Mfg Indirect Boiler 30% 

Industrial Miscellaneous Mfg Other 10% 

Industrial Miscellaneous Mfg Process Heat 27% 

Industrial Miscellaneous Mfg Process Other 0% 

Industrial Nonmetallic Mineral Products HVAC 5% 

Industrial Nonmetallic Mineral Products Indirect Boiler 3% 

Industrial Nonmetallic Mineral Products Other 6% 

Industrial Nonmetallic Mineral Products Process Heat 86% 

Industrial Nonmetallic Mineral Products Process Other 0% 

Industrial Paper Mfg HVAC 4% 

Industrial Paper Mfg Indirect Boiler 61% 

Industrial Paper Mfg Other 9% 

Industrial Paper Mfg Process Heat 26% 

Industrial Paper Mfg Process Other 0% 

Industrial Petroleum Coal Products HVAC 1% 
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Sector Building Type End Use 
End Use Sales 

Percent 

Industrial Petroleum Coal Products Indirect Boiler 33% 

Industrial Petroleum Coal Products Other 6% 

Industrial Petroleum Coal Products Process Heat 60% 

Industrial Petroleum Coal Products Process Other 0% 

Industrial Primary Metal Mfg HVAC 7% 

Industrial Primary Metal Mfg Indirect Boiler 11% 

Industrial Primary Metal Mfg Other 2% 

Industrial Primary Metal Mfg Process Heat 80% 

Industrial Primary Metal Mfg Process Other 0% 
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Appendix E.2: Detailed Technical and Economic 
Potential 

This appendix contains technical and economic potential by sector, segment, and end use. For 
each sector and potential, results are first presented by segment and end use, and then by end use 
for each segment in that sector. 

 

Residential Sector Electric Technical Potential 

Figure E.1. Residential Electric Technical Potential in 2016 by Segment 
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Figure E.2. Residential Electric Technical Potential in 2016 by End Use 

 

Figure E.3. Residential Electric Technical Potential in 2016 by End Use, Manufactured 
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Figure E.4. Residential Electric Technical Potential in 2016 by End Use, Multi-family 

 

Figure E.5. Residential Electric Technical Potential in 2016 by End Use, Single Family 
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Residential Sector Electric Economic Potential 

Figure E.6. Residential Electric Economic Potential in 2016 by Segment 

 

Figure E.7. Residential Electric Economic Potential in 2016 by End Use 

 

Sin g le F am ily
87%

M u lti-fam ily
9%

M an ufactu red
4%

Plug Load : 4% , H eat Pum p: 3% , Pool Pum ps: < 1%
N ote: "Other" includ es:

Lightin g
30%

Coolin g
20%

Space H eatin g
14%

A pplian ces
14%

W ater H eatin g
11%

H V AC A uxiliary
6%

Other
7%



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services E-24 

Figure E.8. Residential Electric Economic Potential in 2016 by End Use, Manufactured

 

Figure E.9. Residential Electric Economic Potential in 2016 by End Use, Multi-family 
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Figure E.10. Residential Electric Economic Potential in 2016 by End Use, Single Family 
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Residential Sector Gas Technical Potential 

Figure E.11. Residential Gas Technical Potential in 2016 by Segment 

 

Figure E.12. Residential Gas Technical Potential in 2016 by End Use 
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Figure E.13. Residential Gas Technical Potential in 2016 by End Use, Manufactured 

 

Figure E.14. Residential Gas Technical Potential in 2016 by End Use, Multi-family 

 

 

Figure E.15. Residential Gas Technical Potential in 2016 by End Use, Single Family 
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Residential Sector Gas Economic Potential 

Figure E.16. Residential Gas Economic Potential in 2016 by Segment 

 

Figure E.17. Residential Gas Economic Potential in 2016 by End Use 
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Figure E.18. Residential Gas Economic Potential in 2016 by End Use, Manufactured

 

Figure E.19. Residential Gas Economic Potential in 2016 by End Use, Multi-family 
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Figure E.20. Residential Gas Economic Potential in 2016 by End Use, Single Family 
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Commercial Sector Electric Technical Potential 

Figure E.21. Commercial Electric Technical Potential in 2016 by Segment 

 

Figure E.22. Commercial Electric Technical Potential in 2016 by End Use 
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Figure E.23. Commercial Electric Technical Potential in 2016 by End Use, Education

 

Figure E.24. Commercial Electric Technical Potential in 2016 by End Use, Grocery 
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Figure E.25. Commercial Electric Technical Potential in 2016 by End Use, Health 

 

Figure E.26. Commercial Electric Technical Potential in 2016 by End Use, Lodging 
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Figure E.27. Commercial Electric Technical Potential in 2016 by End Use, Miscellaneous 

 

Figure E.28. Commercial Electric Technical Potential in 2016 by End Use, Office 
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Figure E.29. Commercial Electric Technical Potential in 2016 by End Use, Restaurant 

 

Figure E.30. Commercial Electric Technical Potential in 2016 by End Use, Retail 
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Figure E.31. Commercial Electric Technical Potential in 2016 by End Use, Warehouse 
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Commercial Sector Electric Economic Potential 

Figure E.32. Commercial Electric Economic Potential in 2016 by Segment 

 

Figure E.33. Commercial Electric Economic Potential in 2016 by End Use 
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Figure E.34. Commercial Electric Economic Potential in 2016 by End Use, Education

 

Figure E.35. Commercial Electric Economic Potential in 2016 by End Use, Grocery 
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Figure E.36. Commercial Electric Economic Potential in 2016 by End Use, Health 

 

Figure E.37. Commercial Electric Economic Potential in 2016 by End Use, Lodging 
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Figure E.38. Commercial Electric Economic Potential in 2016 by End Use, Miscellaneous 

 

Figure E.39. Commercial Electric Economic Potential in 2016 by End Use, Office 
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Figure E.40. Commercial Electric Economic Potential in 2016 by End Use, Restaurant 

 

Figure E.41. Commercial Electric Economic Potential in 2016 by End Use, Retail 
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Figure E.42. Commercial Electric Economic Potential in 2016 by End Use, Warehouse 
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Commercial Sector Gas Technical Potential 

Figure E.43. Commercial Gas Technical Potential in 2016 by Segment 
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Figure E.45. Commercial Gas Technical Potential in 2016 by End Use, Education

 

Figure E.46. Commercial Gas Technical Potential in 2016 by End Use, Grocery 
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Figure E.47. Commercial Gas Technical Potential in 2016 by End Use, Health 

 

Figure E.48. Commercial Gas Technical Potential in 2016 by End Use, Lodging 
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Figure E.49. Commercial Gas Technical Potential in 2016 by End Use, Miscellaneous 

 

Figure E.50. Commercial Gas Technical Potential in 2016 by End Use, Office 
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Figure E.51. Commercial Gas Technical Potential in 2016 by End Use, Restaurant 

 

Figure E.52. Commercial Gas Technical Potential in 2016 by End Use, Retail 
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Figure E.53. Commercial Gas Technical Potential in 2016 by End Use, Warehouse 
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Commercial Sector Gas Economic Potential 

Figure E.54. Commercial Gas Economic Potential in 2016 by Segment 
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Figure E.56. Commercial Gas Economic Potential in 2016 by End Use, Education

 

Figure E.57. Commercial Gas Economic Potential in 2016 by End Use, Grocery 
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Figure E.58. Commercial Gas Economic Potential in 2016 by End Use, Health 

 

Figure E.59. Commercial Gas Economic Potential in 2016 by End Use, Lodging 
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Figure E.60. Commercial Gas Economic Potential in 2016 by End Use, Miscellaneous 

 

Figure E.61. Commercial Gas Economic Potential in 2016 by End Use, Office 
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Figure E.62. Commercial Gas Economic Potential in 2016 by End Use, Restaurant 

 

Figure E.63. Commercial Gas Economic Potential in 2016 by End Use, Retail 
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Figure E.64. Commercial Gas Economic Potential in 2016 by End Use, Warehouse 
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Industrial Sector Electric Technical Potential 

Figure E.65. Industrial Electric Technical Potential in 2016 by Segment 
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Other Ind ustria l: 4% , Plastic/Rubber: 4% , M inerals: 2% , Paper: 1% , M ining: < 1%
N ote: "O ther" includ es:

F ood
39%

Petroleu m
17% M etals

15%

M achin ery
12%

Tran sportation
5%

Other
12%

Ligh ting: 5% , M iscellaneous: 2% , Boiler: < 1%
N ote: "O ther" includ es:

Process
70% H V AC

14%

M otors
9%

Other
7%



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services E-57 

Figure E.67. Industrial Electric Technical Potential in 2016 by End Use, Food

 

Figure E.68. Industrial Electric Technical Potential in 2016 by End Use, Machinery 
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Figure E.69. Industrial Electric Technical Potential in 2016 by End Use, Metals 

 

Figure E.70. Industrial Electric Technical Potential in 2016 by End Use, Minerals 
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Figure E.71. Industrial Electric Technical Potential in 2016 by End Use, Mining 

 

Figure E.72. Industrial Electric Technical Potential in 2016 by End Use, Other Industrial 
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Figure E.73. Industrial Electric Technical Potential in 2016 by End Use, Paper 

 

Figure E.74. Industrial Electric Technical Potential in 2016 by End Use, Petroleum 
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Figure E.75. Industrial Electric Technical Potential in 2016 by End Use, Plastic/Rubber 

 

Figure E.76. Industrial Electric Technical Potential in 2016 by End Use, 
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Industrial Sector Electric Economic Potential 

Figure E.77. Industrial Electric Economic Potential in 2016 by Segment 

 

Figure E.78. Industrial Electric Economic Potential in 2016 by End Use 
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Figure E.79. Industrial Electric Economic Potential in 2016 by End Use, Food

 

Figure E.80. Industrial Electric Economic Potential in 2016 by End Use, Machinery 
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Figure E.81. Industrial Electric Economic Potential in 2016 by End Use, Metals 

 

Figure E.82. Industrial Electric Economic Potential in 2016 by End Use, Minerals 
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Figure E.83. Industrial Electric Economic Potential in 2016 by End Use, Mining 

 

Figure E.84. Industrial Electric Economic Potential in 2016 by End Use, Other Industrial 

 

Process
97%

M otors
3%

M otors: 5% , M iscellaneous: 2%
N ote: "Other" includes:

Process
54%

H V AC
31%

Lightin g
8%

Other
7%



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services E-66 

Figure E.85. Industrial Electric Economic Potential in 2016 by End Use, Paper 

 

Figure E.86. Industrial Electric Economic Potential in 2016 by End Use, Petroleum 
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Figure E.87. Industrial Electric Economic Potential in 2016 by End Use, Plastic/Rubber 

 

Figure E.88. Industrial Electric Economic Potential in 2016 by End Use, 
Transportation
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Industrial Sector Gas Technical Potential 

Figure E.89. Industrial Gas Technical Potential in 2016 by Segment 

 

Figure E.90. Industrial Gas Technical Potential in 2016 by End Use 
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Figure E.91. Industrial Gas Technical Potential in 2016 by End Use, Food

 

Figure E.92. Industrial Gas Technical Potential in 2016 by End Use, Machinery 
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Figure E.93. Industrial Gas Technical Potential in 2016 by End Use, Metals 

 

Figure E.94. Industrial Gas Technical Potential in 2016 by End Use, Minerals 
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Figure E.95. Industrial Gas Technical Potential in 2016 by End Use, Other Industrial

 

Figure E.96. Industrial Gas Technical Potential in 2016 by End Use, Paper 
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Figure E.97. Industrial Gas Technical Potential in 2016 by End Use, Petroleum
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Industrial Sector Gas Economic Potential 

Figure E.98. Industrial Gas Economic Potential in 2016 by Segment 

 

Figure E.99. Industrial Gas Economic Potential in 2016 by End Use 
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Figure E.100. Industrial Gas Economic Potential in 2016 by End Use, Food

 

Figure E.101. Industrial Gas Economic Potential in 2016 by End Use, Machinery 
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Figure E.102. Industrial Gas Economic Potential in 2016 by End Use, Metals 

 

Figure E.103. Industrial Gas Economic Potential in 2016 by End Use, Minerals 

 

Process
77%

H V AC
13%

Boiler
10%

H V A C: 2% , Boiler: 2%
N ote: "O ther" includ es:

Process
96%

Other
4%



Ameren Illinois Utilities – Assessment of Energy Efficiency Potential  March 12, 2010 

The Cadmus Group, Inc. / Energy Services E-76 

Figure E.104. Industrial Gas Economic Potential in 2016 by End Use, Other Industrial 

 

Figure E.105. Industrial Gas Economic Potential in 2016 by End Use, Paper 
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Figure E.106. Industrial Gas Economic Potential in 2016 by End Use, Petroleum 
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Appendix F: List of Energy-Efficiency Potential 
Studies Used in Achievable Benchmarking 

This appendix contains a table of energy-efficiency potential studies used in assessing achievable 
potential. 
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Table F.1. Energy-Efficiency Potential Studies Used in Achievable Benchmarking 
 

Study Title Author Date Region 

The New Mother Lode: The Potential for More Efficient Electricity Use in the 
Southwest SWEEP 2003 Arizona 

BC Hydro Conservation Potential Review Marbek 2002 British Columbia 

Energy Efficiency Technical Potential Study GDS 2005 Kentucky - Big Rivers 

California Statewide Residential Sector Energy Efficiency Potential Study Kema 2003 California 

California Commercial End-Use Survey Itron 2006 California 

California Statewide Commercial Sector Energy Efficiency Potential Study Xenergy 2002 California 

California Energy Efficiency Potential Study Itron 2006 California 

Colorado DSM Market Potential Study KEMA, Quantum 2006 Colorado 

The New Mother Lode: The Potential for More Efficient Electricity Use in the 
Southwest SWEEP 2003 Colorado 

Independent Assessment of Conservation and Energy Efficiency Potential for 
Connecticut and the Southwest Connecticut Region GDS, Quantum 2004 Connecticut 

Energy Efficiency & Renewable Energy Economy Study Kema 2009 Connecticut 

Potential for Energy Efficiency and Renewable Energy to Meet Florida's Growing 
Energy Demand ACEEE 2008 Florida 

Assessment of Energy Efficiency Potential in Georgia ICF 2005 Georgia 

National Transmission Grid Study ORNL 2001 Iowa 

Assessment of Energy and Capacity Savings Potential in Iowa Cadmus 2008 Iowa - Alliant 

Assessment of Energy and Capacity Savings Potential in Iowa Cadmus 2008 Iowa - MidAmerican 

Kansas Energy Council EE Potential Study Draft Results Summit Blue 2008 Kansas 

Electric Energy Efficiency Plan Exeter/OEI 2003 Maine 

Energy Efficiency: First Fuel for a Clean Energy Future ACEEE 2008 Maryland 

Fitchburg Gas and Electric Light Company, Massachusetts Electric Company, 
NSTAR, and Western Massachusetts Electric Company: The Remaining Electric 
Energy Efficiency Opportunities in Massachusetts 

RLW Analytic, SFMC 2007 Massachusetts 

The Remaining Electric Energy Efficiency Opportunities in Massachusetts. 
Middletown, Conn.and Middleton, Wisc. RLW Analytics, SFMC 2001 Massachusetts 

Colorado DSM Market Potential Assessment Kema 2006 Midwest 

Minnesota’s Next Generation Energy Act of 2007 Strom 2005 Minnesota 

The New Mother Lode: The Potential for More Efficient Electricity Use in the 
Southwest SWEEP 2003 Nevada 
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Study Title Author Date Region 

Economically Achievable Energy Efficiency Potential in New England OEI 2004 New England 

Additional Opportunities for Energy Efficiency in New Hampshire GDS 2009 New Hampshire 

New Jersey Energy Efficiency and Distributed Generation Market Assessment Kema 2004 New Jersey 

The New Mother Lode: The Potential for More Efficient Electricity Use in the 
Southwest SWEEP 2003 New Mexico 

New York State Energy Research and Development Authority, Energy Efficiency 
and Renewable Energy Resource Development Potential in New York State - 
Final Report 

Optimal, ACEEE, et al 2003 New York 

Study of the Feasibility of Energy Efficiency as an Eligible Resource as Part of a 
Renewable Portfolio Standard for the State of North Carolina GDS 2006 North Carolina 

Sixth Northwest Power Plans NWP&CC 2009 Northwest 

Energy Efficiency and Conservation Measure Resource Assessment for the 
Residential, Commercial, Industrial and Agricultural Sectors. Ecotope, ACEEE, Tellus 2003 Oregon 

Assessment of Long-Term, System-Wide Potential for Demand Side and Other 
Supplemental Resources Cadmus 2007 PacifiCorp 

Potential for Energy Efficiency, Demand Response, and Onsite Solar in 
Pennsylvania ACEEE 2009 Pennsylvania 

Opportunity Report 
Rhode Island Energy Efficiency 
and Resources Management 
Council (EERMC): 

2008 Rhode Island 

The New Mother Lode: The Potential for More Efficient Electricity Use in the 
Southwest SWEEP, ACEEE 2002 Southwest 

Power to Save: An Alternative Path to Meet Electric Needs in Texas, OEI 2007 Texas 

Potential for Energy Efficiency, Demand Response, and Onsite Renewable 
Energy to Meet Texas' Growing Electricity Needs ACEEE 2007 Texas 

Assessment of the Feasible and Achievable Levels of Electricity Savings from 
Investor Owned Utilities in Texas: 2009-2018 Itron 2008 Texas 

Assessment of Achievable Potential from Energy Efficiency and Demand 
Response Programs in the U.S. EPRI 2009 U.S. 

Unlocking Energy Efficiency in the U.S. Economy McKinsey 2009 U.S. 

Clean Energy Future study IWG/ORNL 2000 U.S. 

Southwest Energy Efficiency  Project SWEEP 2001 Utah 

The New Mother Lode: The Potential for More Efficient Electricity Use in the 
Southwest SWEEP 2003 Utah 

Vermont Department of Public Service Electric and Economic Impacts Maximum 
Achievable Statewide Efficiency Savings, 2003–2012: Results and Analysis 
Summary 

Optimal Energy/VEIC 2002 Vermont 

Vermont Electric Energy Efficiency Potential Study GDS 2007 Vermont 

Comprehensive Assessment of Demand-Side Resource Potentials (2010-2029) Cadmus 2009 Washington - PSE 
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Study Title Author Date Region 

Comprehensive Assessment of Demand-Side Resource Potentials (2008-2027) Quantec 2006 Washington - PSE 

Conservation Potential Assessment (2007-2026) Quantec 2007 Washington - Tacoma 

Energy Efficiency and Customer-Sited Renewable Resource Potential in 
Wisconsin for the years 2012 and 2018 Energy Center 2009 Wisconsin 

The New Mother Lode: The Potential for More Efficient Electricity Use in the 
Southwest SWEEP 2003 Wyoming 

 






