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Executive Summary 

There is a pressing need among residential retrofit market stakeholders (homeowners, 
contractors, researchers and utility and government program administrators) to understand how 
collections, or packages, of retrofit measures affect home energy use. The combined effects of 
multiple measures can be significantly different than the effects of individual retrofit measures.  

The higher levels of energy savings that are currently being targeted by the Department of 
Energy require implementation of multiple measures. It is important that interactions between 
measures be considered when determining the costs and benefits of advanced retrofit strategies. 
The impacts of these interactions cannot generally be determined using historical data from 
retrofit programs that target a single measure. This document provides a reference point that 
stakeholders can consult and use to educate themselves about how to most cost effectively 
achieve significant energy savings in existing homes. The most immediate audiences are 
stakeholders for the Department of Energy’s Better Buildings Neighborhood Program and 
Building America program. However, the information is equally useful for others who need an 
initial point of reference when choosing between myriad retrofit options for meeting their own 
cost and energy savings needs.  

This document presents a simple starting point to determine the most cost-effective Energy 
Savings Measure Packages (ESMP) for existing homes to achieve 15% and 30% savings in 37 
locations across the United States. These packages are optimized for minimum cost to 
homeowners for known source energy savings given the local energy cost, climate and prevalent 
building characteristics (i.e. foundation types). To provide consistency among grantees, the 
reference home for each retrofit energy savings optimization is based on the definition provided 
by NREL (Polly et al 2011). Details on the reference houses for Mixed Fuel and All Electric 
houses are provided in Table 2 and Table 5 respectively.  

The information in the tables was developed using state-of-the-art building energy simulation 
software, BEopt (Building Energy Optimization) (Christensen et al 2006) and reflects advanced 
energy models for a variety of retrofit measures. Climate-related details that are provided in 
Table 2 and Table 5 provide details on the reference buildings and measures that were enabled in 
the optimizations. Summary tables for the 15% and 30% packages are provided in Tables 3 and 4 
(Mixed Fuel Prototype) and Tables 6 and 7 (All Electric Prototype). Additionally, summary 
tables sorted by Building America Climate Zones are provided for the 15% and 30% packages 
for both the Mixed Fuel and All Electric Prototypes in Tables 8 through 11. 

Optimum retrofit packages for higher energy savings levels are also provided in the Appendix 
for each location, of up to 60% savings in some instances. The analysis period is 30 years with 
an inflation rate and discount rate of 3%. The retrofit measure capital costs are financed via a 
five-year loan at an interest rate of 7%. All measure costs are assumed to be installed capital 
costs taken from NREL’s National Residential Efficiency Measures Database (NREL 2011). 
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Table 1.  Summary of Climate, Fuel Costs, and Reference Building Characteristics that Change with Location 

Grantee HDD 
(65°F) 

CDD 
(65°F) BA ZONE IECC ZONE Electricity Rate 

 ($/kWh) 
Gas Rate  
($/therm) Foundation Type Ceiling R-value 

(ft2·h·°F/Btu) 
Austin, Texas 1699 2946 Hot-Humid 2A $              0.12 $              1.07 Slab 11 
Bainbridge Island, Washington 4257 214 Marine 4C $              0.07 $              1.22 Vented crawlspace, 4 ft 11 
Bedford, New York 5272 599 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
Boulder County, Colorado 5664 984 Cold 5B $              0.11 $              1.08 Unfinished basement, 8 ft 19 
California 1198 435 Hot-Dry 3B $              0.12 $              0.81 Slab 11 
Camden, New Jersey 4710 1260 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
Chicago, Illinois 6206 943 Cold 5A $              0.11 $              1.08 Unfinished Basement, 8 ft 19 
Cincinnati, Ohio 4815 1072 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
Connecticut 5792 795 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Eagle County, Colorado 7905 167 Cold 6B $              0.11 $              1.08 Unfinished Basement, 8 ft 19 
Greensboro, North Carolina 3780 1427 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
Indianapolis, Indiana 5709 1146 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Kansas City, Missouri 4210 2046 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
Las Vegas, Nevada 1234 1904 Hot-Dry 3B $              0.12 $              0.81 Slab 11 
Lowell, Massachusetts 5808 660 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Madison, Wisconsin 7479 729 Cold 6A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Maine 7390 396 Cold 6A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Maryland 4492 1346 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
Michigan 6105 999 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Missouri 5176 1287 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
New Hampshire 8503 172 Cold 6A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
New York 6516 595 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Omaha, Nebraska 6168 1294 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Oregon 4158 370 Marine 4C $              0.07 $              1.22 Vented crawlspace, 4 ft 11 
Philadelphia, Pennsylvania 4710 1260 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
Phoenix, Arizona 4822 1009 Hot-Dry 2B $              0.12 $              0.81 Slab 11 
Reno, Nevada 2989 462 Cold 5B $              0.12 $              0.81 Slab 11 
Riley County, Kansas 4402 1695 Mixed-Humid 4A $              0.09 $              1.18 Vented Crawlspace, 4 ft 11 
San Antonio, Texas 1479 3051 Hot-Humid 2A $              0.12 $              1.07 Slab 11 
Santa Barbara County, California 2269 126 Marine 3C $              0.07 $              1.22 Slab 11 
Seattle, Washington 4257 214 Marine 4C $              0.07 $              1.22 Vented crawlspace, 4 ft 11 
Southeast Community Consortium 2746 1863 Mixed-Humid 3A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
St. Lucie, Florida 684 3074 Hot-Humid 2A $              0.12 $              1.07 Slab 11 
Toledo, Ohio 6307 705 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
Uniontown, Pennsylvania 5707 829 Cold 5A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
University Park, Maryland 4516 1247 Mixed-Humid 4A $              0.09 $              1.18 Vented crawlspace, 4 ft 11 
West Rutland, Vermont 7336 570 Cold 6A $              0.11 $              1.08 Unfinished basement, 8 ft 19 
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Mixed Fuel Prototype 
Table 2.  Summary of Reference Building for Mixed Fuel Prototype With Retrofit Options Considered in Optimizations 

Retrofit 
Category Reference Condition Retrofit Options Modeled 

Foundation – 
basement Uninsulated R-5 rigid, 4 ft R-10 rigid, 4 ft R-5 Rigid, 8 ft R-10 rigid, 8 ft R-15 rigid, 8 ft R-20 rigid, 8 ft 

Windows 
Single pane  
(U = 0.869,  

SHGC = 0.619) 

Double pane  
(U = 0.285,  

SHGC = 0.266) 

Double pane  
(U = 0.285,  

SHGC = 0.295) 

Double pane  
(U = 0.298,  

SHGC = 0.417) 

Double pane  
(U = 0.325,  

SHGC = 0.511) 

Triple pane  
(U = 0.257, 

SHGC = 0.345) 

Quad pane  
(U = 0.197, 

SHGC = 0.324) 

Ducts Leaky, uninsulated Leaky, R-6 Leaky, R-8 Typical, uninsulated Typical, R-6 Typical, R-8  
Foundation –
crawlspace wall Uninsulated R-5 rigid R-10 rigid R-15 rigid R-20 rigid   

Unfinished attic 
R-19 Climate Zone 5 

and above;  
R-11 for all other 

climate zones 
R-38 R-49 R-60 – – – 

Water heater Gas, tank,  
EF = 0.59 Gas, tank, EF = 0.67 Gas, tankless,  

EF = 0.82 

Gas, tankless, 
condensing,  
EF = 0.96 

– – – 

Foundation – 
slab Uninsulated R-5 rigid, 2 ft R-10 rigid, 2 ft – – – – 

Infiltration 19 ACH @ 50 Pa 15 ACH @ 50Pa 10 ACH @ 50Pa – – – – 

Lighting 20% CFL 40% CFL 60% CFL – – – – 

Air conditioner SEER 10 SEER 13 SEER 15 – – – – 

Exterior walls Uninsulated R-13 – – – – – 

Refrigerator Standard  
(480 kWh/yr) 

ENERGY STAR®  

(374 kWh/yr) – – – – – 

Dishwasher Standard ENERGY STAR – – – – – 

Clothes washer Standard  
(1.41 MEF) 

ENERGY STAR  
(2.47 MEF) – – – – – 

Furnace Gas, AFUE 78% Gas, AFUE 92.5% – – – – – 

Hot water pipes Uninsulated R-2 – – – – – 

 
 
  



 

3 

Table 3. Summary of 15% Energy Savings Retrofit Packages for Mixed Fuel Prototypes. Measures are organized with the most 
cost-effective on top  

15% Energy Savings  
Retrofit Packages 
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Lighting: 60% CFL 
replacement X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior wall: Drill and 
fill from uninsulated to 
R-13 

      X     X   X X   X   X X X X   X   X X X       X         X   X X 
 

X 

Basement: Insulate wall 
from uninsulated to R-5, 
4 ft 

      X     X   X 
 

  
 

    X X 
 

  X   
 

X 
 

                    X X   
 

Infiltration: Air seal 
from  
19 ACH @ 50 Pa to 10 
ACH @ 50 Pa 

X     
 

    
 

  
  

  
 

    
   

  
 

  
   

    X     X X       
  

  
 

Crawlspace wall: 
Insulate with R-5 rigid   X X 

 
  X 

 
X 

  
X 

 
X   

   
X 

 
X 

   
X X     X     X     

  
X 

 

Ducts: Insulate with R-6 X     
 

X   
 

  
  

  
 

    
   

  
 

  
   

    X     X X     X 
  

  
 

DHW: Replace with gas 
tankless       

 
X   

 
  

  
  

 
    

   
  

 
  

   
                  X 
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Table 4.  Summary of 30% Energy Savings Retrofit Packages for Mixed Fuel Prototypes. Measures are organized with the most 
cost-effective on top 

30% Energy Savings  
Retrofit Packages 
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Lighting: Replace 60% 
fluorescent, hardwired X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior wall: Drill and 
fill from uninsulated to 
R-13 

X X X X X X X X X X X X X   X X X X X X X X X X X X X X X X X X X X X 
 

X 

Infiltration: Air seal 
from 19 ACH @ 50 Pa to  
15 ACH @ 50 Pa 

X     X   X X   X X   X   X X X X X X X X X X   X   X   X X       X X X X 

Ducts: Insulate from 
uninsulated to R-6 X     X X   X   X X   

 
    

   
  X   

   
      X   X X       X X   

 
Crawlspace: Insulate 
wall from uninsulated to 
R-5 

  X X 
 

  X 
 

X 
  

X 
 

X   
   

X 
 

X 
   

X X     X     X X   
  

X 
 

Ceiling: insulate to R-38 X     X X   X   X 
 

  X     X X X   X   X X X X     X   X X     X X X   X 

Basement: Insulate wall 
from uninsulated to R-5, 
4 ft 

      X     X   X X   X     X 
 

X   X   
  

X                     X X   
 

Ducts: Seal and insulate 
from uninsulated to R-6       
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    X               

  
  

 
Clothes washer: Install 
ENERGY STAR       
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 DHW: Replace with gas 
tankless X     

 
X   X   X 

 
  X     X 
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Basement wall: Insulate 
with R-10 rigid (4 ft)       

 
    

 
  

  
  

 
    

 
X 

 
  

 
  X X 

 
                    

  
  X 

Ducts: Seal to 15% 
leakage and insulate 
with R-8 

      
 

    
 

  
  

  
 

    
   

  
 

  
   

                  X 
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All Electric Prototype 
Table 5. Summary of Reference Building for All Electric Prototype With the Retrofit Options Included in Optimizations 

Retrofit Category Reference Condition Retrofit Options Modeled 

Foundation – basement, 8 ft, wall Uninsulated R-5 rigid, 4 ft R-10 rigid, 4 ft R-5 rigid, 8 ft R-10 rigid, 8 ft R-15 rigid, 8 ft R-20 rigid, 8 ft 

Windows Single pane  
(U = 0.869, SHGC = 0.619) 

Double pane  
(U = 0.285,  

SHGC = 0.266) 

Double pane  
(U = 0.285,  

SHGC = 0.295) 

Double pane  
(U = 0.298, 

SHGC = 0.417) 

Double pane  
(U = 0.325,  

SHGC = 0.511) 

Triple pane  
(U = 0.257, 

SHGC = 0.345) 

Quad pane  
(U = 0.197, 

SHGC = 0.324) 

Ducts Leaky, Uninsulated Leaky, R-6 Leaky, R-8 Typical, 
uninsulated Typical, R-6 Typical, R-8 – 

Foundation – crawlspace, wall Uninsulated R-5 rigid R-10 Rigid R-15 rigid R-20 rigid – – 

Unfinished attic 
R-19 Climate Zone 5 and 
above; R-11 for all other 

climate zones 
R-38 R-49 R-60 – – – 

Foundation – slab Uninsulated R-5 rigid, 2 ft R-10 Rigid, 2 ft – – – – 

Infiltration 19 ACH @ 50 Pa 15 ACH @ 50 Pa 10 ACH @ 50 Pa – – – – 

Lighting 20% CFL 40% CFL 60% CFL – – – – 

Air conditioner SEER 10 SEER 13 SEER 15 – – – – 

Exterior walls Uninsulated R-13 – – – – – 

Refrigerator Standard  
(480 kWh/yr) 

ENERGY STAR 
(374kWh/yr) – – – – – 

Dishwasher Standard ENERGY STAR – – – – – 

Clothes washer Standard (1.41 MEF) ENERGY STAR 
(2.47 MEF) – – – – – 

Furnace Electric None – – – – – 

Water heater Electric tank,  
EF = 0.92 

Electric tank,  
EF = 0.95 – – – – – 

Hot water pipes Uninsulated R-2 – – – – – 
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Table 6. Summary of 15% Energy Savings Retrofit Packages for All Electric Prototypes. Measures are organized with the most 
cost-effective on top 

15% Energy Savings  
Retrofit Packages - All 

Electric Homes 
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Lighting: Replace 60% 
fluorescent, hardwired X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior wall: Drill and 
fill from uninsulated to 
R-13 

X X X X X X X X X X X X X X X 
 

X X X X X X X X X X X X X X X X X X X X 
 

Basement: Insulate 
wall from uninsulated 
to R-5, 4 ft 

      
 

    
 

  
  

  
 

    
 

X 
 

  
 

  
   

                    
  

  X 

Infiltration: Air  seal 
from 19 ACH @ 50 Pa 
to  
15 ACH @ 50 Pa 

      
 

    
 

  
  

  
 

    
 

X 
 

  
 

  
   

                    
  

  X 
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Table 7. Summary of 30% Energy Savings Retrofit Packages for All Electric Prototypes. Measures are organized with the most 
cost-effective on top 

30% Energy Savings  
Retrofit Packages - All 
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Lighting: Replace 60% 
fluorescent, hardwired X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior Wall: Drill and 
fill from uninsulated to 
R-13 

X   X X X   X X X X   X X X X X X   X X X X X     X     X       X X X   X 

Infiltration: Air seal from 
19 ACH @ 50 Pa to  
15 ACH @ 50 Pa 

    X X   X X X X X   X   
 

X X X X X   X X X         X           X X X X 

Ducts: Insulate from 
uninsulated to R-6 X     X X   

 
  

 
X   

 
  X 

   
  

 
  

   
    X               

 
X   

 
Crawlspace: Insulate 
wall from uninsulated to 
R-5 

  X   
 

  X 
 

X 
  

X 
 

X   
   

X 

 

X 

 

  
X X     X   X X X   

  
X 

 

Ceiling: Insulate to R-38   X   
 

    X   X 
 

X X   X X X X   X   
 

X X X X X X     X X X X X 
 

  X 

Basement: Insulate wall 
from uninsulated to R-5, 
4 ft 

      X     X   X X    
X     X X X   X   X X X                     X X   X 

Ducts: Insulate from 
uninsulated to R-6 and 
air seal  

      
 

    
 

  
  

        
   

  
 

  
   

      X           X 
  

  
 

Clothes washer: Install 
ENERGY STAR       

 
    

 
  

  
        

   
  

 
  

   
                  X 

  
  

 
Infiltration: Air seal from 
19 ACH @ 50 Pa to 10 
ACH @ 50 Pa 

X     
 

    
 

  
  

        
   

  
 

  
   

          X         
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Table 8. Summary of 15% Energy Savings Retrofit Packages for Mixed Fuel Prototypes sorted by BA Climate Zone. Measures are 
organized with the most cost-effective on top 

BA Climate Zone Cold Hot-Dry Hot-
Humid Marine Mixed-Humid 

15% Energy Savings Retrofit Packages –  
Mixed Fuel Homes 
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Lighting: 60% CFL replacement X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior wall: Drill and fill from uninsulated 
to R-13 X X X X X X X X X X X X X X X X  X                  X  

Basement: Insulate wall from uninsulated to 
R-5, 4 ft X X X   X X  X  X   X X                       

Infiltration: Air seal from  
19 ACH @ 50 Pa to 10 ACH @ 50 Pa                   X X X    X             

Crawlspace wall: Insulate with R-5 rigid                       X X  X X X X X X X X X X  X 

Ducts: Insulate with R-6                 X  X X X X                

DHW: Replace with gas tankless                 X     X   X             
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Table 9. Summary of 30% Energy Savings Retrofit Packages for Mixed Fuel Prototypes sorted by BA Climate Zone. Measures are 
organized with the most cost-effective on top 

BA Climate Zone Cold Hot-Dry Hot-
Humid Marine Mixed-Humid 

30% Energy Savings Retrofit Packages –  
Mixed Fuel Homes 
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Lighting: Replace 60% fluorescent, 
hardwired X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior wall: Drill and fill from uninsulated 
to R-13 X X X X X X X X X X X X X X X X X  X X X X X X X X X X X X X X X X X X  

Infiltration: Air seal from 19 ACH @ 50 Pa to  
15 ACH @ 50 Pa X X X X X X X X X X X X X X X X  X  X X    X   X    X X X   X 

Ducts: Insulate from uninsulated to R-6 X X X X     X    X X X  X   X X    X             

Crawlspace: Insulate wall from uninsulated 
to R-5                       X X  X X X X X X X X X X X X 

Ceiling: Insulate to R-38 X X X  X X X X X X X X X X X X X   X X X  X X             

Basement: Insulate wall from uninsulated to 
R-5, 4 ft X X X X X X  X X   X  X X                       

Ducts: Seal and insulate from uninsulated to 
R-6                  X X                   

Clothes washer: Install ENERGY STAR                 X                     

DHW: Replace with gas tankless  X X  X X           X   X X X   X           X  

Basement wall: Insulate with R-10 rigid (4 ft)       X   X X     X                      

Ducts: Seal to 15% leakage and insulate with 
R-8                      X                
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Table 10. Summary of 15% Energy Savings Retrofit Packages for All Electric Prototypes sorted by BA Climate Zone. Measures are 
organized with the most cost-effective on top 

BA Climate Zone Cold Hot-Dry Hot-Humid Marine Mixed-Humid 

15% Energy Savings Retrofit Packages –  
All Electric Homes 
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Lighting: Replace 60% fluorescent, hardwired X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior wall: Drill and fill from uninsulated to R-13 X X X X X X  X X X X X X X X  X X X X X X X X X X X X X X X X X X X X X 

Basement: Insulate wall from uninsulated to R-5, 4 ft       X         X                      

Infiltration: Air  seal from 19 ACH @ 50 Pa to 
15 ACH @ 50 Pa       X         X                      
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Table 11. Summary of 30% Energy Savings Retrofit Packages for All Electric Prototypes sorted by BA Climate Zone. Measures are 
organized with the most cost-effective on top 

BA Climate Zone Cold Hot-Dry Hot-Humid Marine Mixed-Humid 

30% Energy Savings Retrofit Packages –  
All Electric Homes 
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Lighting: Replace 60% fluorescent, hardwired X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

Exterior Wall: Drill and fill from uninsulated to R-13 X X X X X X X X X X X X  X X X X X X X X X     X  X  X  X     

Infiltration: Air seal from 19 ACH @ 50 Pa to  
15 ACH @ 50 Pa X X X X X X X X X X X X  X X X X          X X X   X   X  X 

Ducts: Insulate from uninsulated to R-6    X           X  X X X X                  

Crawlspace: Insulate wall from uninsulated to R-5                       X X X X  X X X X X X X X X X 

Ceiling: Insulate to R-38 X X X  X X X X X X X X X X  X  X X   X X X X X    X    X  X  

Basement: Insulate wall from uninsulated to R-5, 4 ft X X X X X X X X X X X X  X X X                      
Ducts: Insulate from uninsulated to R-6 and air seal              X         X                
Clothes washer: Install ENERGY STAR                      X                
Infiltration: Air seal from 19 ACH @ 50 Pa to 10 ACH @ 50 Pa                    X X                 
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Appendix: National Pathways Analysis - Detailed Cost and 
Performance Results for All Locations, Measures, and 
Performance Levels 

The following graphs describe optimal retrofit packages for locations across the United States. 
The tables describe these packages according to increasing source energy savings. The average 
annual dollar savings to the homeowner is also included; this dollar savings represents the 
average annual net savings including utility bill savings due to lower energy bills and the 
additional costs associated with paying for the retrofit measures. A positive number represents 
net savings to the homeowner relative to not implementing any of the measures; a negative 
number represents a net cost. Two levels of energy savings are highlighted, 15% and 30%, which 
are the goals for the Better Buildings Neighborhood Program and Building America programs, 
respectively. 

The graphs show the average annual dollar savings to the homeowner for each level of energy 
savings. All simulations performed in BEopt appear in the graph as points. Each point represents 
a different package of energy savings measures. The dark line shows the package that saves the 
homeowner the most money for a given level of energy savings. Retrofit packages on this line 
represent the optimal path to achieving cost effective energy savings. Each optimal retrofit 
package is shown in the corresponding table.  
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Austin, Texas (All Electric) 
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Energy Savings 
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8 108 X X       X                         
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X 
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30 438 X   X X                         X   
37 546 X   X X X                       X   
39 560 X   X X X X                     X   
40 572 X   X X X X X                   X   
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Bainbridge Island, Washington (Mixed Fuel) 
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Energy Savings  

(%) 

Average Annual 
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(2011 $) 

7 79 X           X                           
15 151 

 
X X 

                 30 385   X X X                                 
36 455   X X X X                               
38 470     X X X X                             
40 488     X X X X X                           
42 507     X X X X X X                         
43 512     X X X   X X X                       
48 521     X X X   X X X X                     
49 521     X X X   X X X X X                   
50 518     X X X   X X   X X X                 
51 513 X   X X X   X X X X X                   
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Bainbridge Island, Washington (All Electric) 
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16 220 X 
 

X 
                  25 379 X X                                       

31 470 X X X 
                  46 659 X X X X                                   

48 682 X X X X X                                 
49 693 X   X X X X                               
50 698 X   X X X   X                             
51 704 X   X X X   X X                           
56 722 X   X X X   X X X                         
57 711 X   X   X     X X X X                     
58 702 X   X   X     X X   X X X                 
59 667 X   X         X X   X X X X               
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62 333 X   X         X     X X X X X X     X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Bedford, New York (Mixed Fuel) 
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15 204 X 
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                30 432 X   X X                               
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40 549 X     X X X X                         
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Bedford, New York (All Electric) 
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Energy Savings 
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Average Annual  
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(2011 $) 

16 321 X 
 

X 
                  28 686 X X                                       

30 714 X X X 
                  47 1106 X X X X                                   

49 1156 X X X X X                                 
50 1176 X   X X X X                               
51 1185 X   X X X   X                             
55 1240 X   X X X   X X                           
57 1252 X   X X X   X X X                         
57 1252 X   X   X   X X X X                       
58 1251 X   X   X   X X X   X                     
60 1240 X   X         X X   X X X                 
60 1238 X   X         X X   X X X X               
61 1220 X   X           X   X X X X X             
61 1207 X   X           X   X X X X X X           
62 1187 X   X   X       X   X X X X X X X         
62 1170 X   X   X       X   X X X X X X X         
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62 1103 X   X           X   X X X X X X     X X   
63 881 X   X           X   X X X X X X     X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Boulder County, Colorado (Mixed Fuel) 

Annual Source  
Energy Savings 

 (%) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Boulder County, Colorado (All Electric) 
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Annual Source 
Energy Savings 

(%) 
 
 

Average Annual 
Savings 
(2011 $) 

 
 

6 114 X X                           
15 313 X   X                         
23 490 X X X                         
26 544 X X X X                       
30 621 X X X X X                     
34 685 X X X X X X                   
34 690 X X X X X X X                 
39 771 X X X X X X   X               
40 776 X X X X X X X X               
41 794 X X X X X X X X X             
42 804 X   X X X X X X X X           
43 808 X   X X   X X X X X X         
44 810 X   X X   X X X X X   X       
44 810 X   X X   X X X X X   X X     
46 804 X   X X   X X X X X   X X X   
50 777 X   X X   X X   X     X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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California (Mixed Fuel) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

2 5 X                   
12 50 X X                 
16 55 X X X               
25 55 X X X X             
29 41 X X X X X           
31 34 X X X X X X         
31 32 X   X X X X X       
33 10 X   X X X X X X     
33 –5 X   X X X X X X X   
37 –68 X   X X X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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California (All Electric) 
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Average Source  
Energy Savings 

 (%) 

Average Annual  
Savings  
(2011 $) 

1 2 X                               
10 98 X X                             
16 148 X 

 
X 

             30 256 X X X 
 

                        
32 284 X X X X X                       
36 292 X   X X X X                   X 
40 280 X   X X X X X X               X 
40 274 X   X X X X X X               X 
43 254 X   X X X X X X X             X 
43 246 X   X X X X X X X             X 
44 236 X   X X X X X X X X           X 
45 224 X   X   X X X X X X X         X 
45 215 X   X   X X X X X X   X       X 
46 199 X   X   X X X X X X   X       X 
46 181 X   X   X X X X X X   X X     X 
46 176 X   X   X   X X X X   X X X   X 
47 142 X   X   X   X X   X   X X X X X 
47 85 X   X   X   X X   X   X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Camden, New Jersey (Mixed Fuel) 
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Average Source  
Energy Savings 

(%) 

Average Annual  
Savings  
(2011 $) 

15 190 X X 
                  28 375 X X X                                   

31 400 X X X X                                 
37 469 X X X X X                               
39 487 X X X X X X                             
40 495 X   X X X X X                           
41 497 X   X X X X   X                         
46 512 X   X X X X   X X                       
47 511 X   X X X X   X X X                     
48 503 X   X X X X   X X X X                   
49 494 X   X X   X   X X X X X                 
50 488 X   X X   X   X X X X   X               
50 473 X   X X   X   X X X X   X X             
52 443 X   X X   X   X X X X   X X X           
52 442 X   X X   X   X   X X   X X X X         
52 436 X   X X   X       X X   X X X X X       
53 405 X   X X   X       X X   X X X   X X     
54 382 X   X X   X       X     X X X   X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Camden, New Jersey (All Electric) 
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Average Source  
Energy Savings 

 (%) 

Average Annual  
Savings  
(2011 $) 

15 254 X 
 

X 
                  27 565 X X                                       

30 586 X X 
  

X 
                39 809 X X X                                     

46 931 X X X X                                   
48 975 X X X X X                                 
49 986 X   X X X X                               
54 1033 X   X X X X X                             
55 1043 X   X X X X X X                           
55 1047 X   X X X   X X X                         
56 1043 X   X   X   X X X X                       
56 1040 X   X   X   X X X   X                     
57 1038 X   X   X   X X X   X X                   
58 1023 X   X       X X X   X X X                 
59 1020 X   X       X X     X X X X               
60 1001 X   X         X     X X X X X             
60 989 X   X         X     X X X X X X           
60 971 X   X         X     X X X X X X           
61 949 X   X   X     X     X X X X X X X         
61 908 X   X         X     X X X X X X   X       
61 887 X   X         X     X X X X X X   X X     
61 881 X   X         X     X X X X X X     X X   
62 643 X   X         X     X X X X X X     X X X 



 

36 

 

 
 

◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Chicago, Illinois (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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X X X X X 

 
X X 

     46 300 X 
 

X X 
 

X X X X X 
 

X X X 
    47 287 X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Chicago, Illinois (All Electric) 

Annual Source 
Energy Savings 

(%) 
 
 

Average Annual 
Savings 
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Cincinnati, Ohio (Mixed Fuel) 
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 Energy Savings 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Cincinnati, Ohio (All Electric) 
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Energy Savings 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Connecticut (Mixed Fuel) 

Annual Source 
Energy Savings 

(%) 
 
 

Average Annual 
Savings 
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Connecticut (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Eagle County, Colorado (Mixed Fuel) 

Annual Source 
Energy Savings 

(%) 
 
 

Average Annual 
Savings 
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Eagle County, Colorado (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings 
 (2011 $) 

 
 Li

gh
tin

g:
 R

ep
la

ce
 6

0%
 o

f B
ul

bs
 w

ith
 C

FL
 

B
as

em
en

t W
al

l: 
In

su
la

te
 to

 4
ft 

R
5 

R
ig

id
 

Ex
te

rio
r W

al
ls

: D
ril

l a
nd

 F
ill

 to
 R

-1
3 

A
ir 

Se
al

in
g:

 2
0%

 R
ed

uc
tio

n 
in

 A
ir 

Le
ak

ag
e 

D
uc

ts
: I

ns
ul

at
e 

to
 R

-6
 

C
ei

lin
g:

 In
su

la
te

 to
 R

-3
8 

B
as

em
en

t W
al

l: 
In

su
la

te
 to

 R
-1

0 
R

ig
id

, 4
 fe

et
 h

ei
gh

t 

W
in

do
w

s:
 R

ep
la

ce
 w

ith
 D

ou
bl

e 
Pa

ne
, L

ow
-e

, s
td

 S
H

G
C

 

C
lo

th
es

 W
as

he
r:

 R
ep

la
ce

 w
ith

 E
ne

rg
yS

ta
r 

C
ei

lin
g:

 In
su

la
te

 to
 R

-4
9 

C
ei

lin
g:

 In
su

la
te

 to
 R

-6
0 

B
as

em
en

t W
al

l: 
In

su
la

te
 to

 R
-1

5 
R

ig
id

, 8
 fe

et
 h

ei
gh

t 

8 221 X X 
          15 428 X 

 
X 

         25 723 X X X 
         28 805 X X X X 

        30 868 X X X X X 
       37 1047 X X X X X X 

      38 1075 X 
 

X X X X X 
     43 1178 X 

 
X X X X X X 

    44 1200 X 
 

X X X X X X X 
   45 1213 X 

 
X X X 

 
X X X X 

  46 1220 X 
 

X X X 
 

X X X 
 

X 
 51 1273 X 

 
X X X 

  
X X 

 
X X 

 



 

52 

 
 

◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Greensboro, North Carolina (Mixed Fuel) 

Energy Savings Levels 

15% 

30% 
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Average Source  
Energy Savings  

(%) 

Average Annual  
Savings  
(2011 $) 

16 166 X X                                     
30 296 X X X 

                 33 331 X X X X                                 
36 349 X X X X X                               
37 359 X X X X X X                             
38 360 X   X X X X X                           
44 355 X   X X X X X X                         
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51 197 X   X   X X     X   X   X X   X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Greensboro, North Carolina (All Electric) 

Energy Savings Levels 

15% 

30% 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 220 X 
 

X 
                  

25 413 X X 
                   

31 508 X X X 
                  

44 700 X X X X 
                 

46 721 X X X X X 
                

47 731 X X X X X X 
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X X X X X 
 

X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Indianapolis, Indiana (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Indianapolis, Indiana (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Kansas City, Missouri (Mixed Fuel) 

Energy Savings Levels 
15% 
30% 
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(2011 $) 
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38 440 X X X X X X                           
39 444 X   X X X X X                         
45 455 X   X X X X X X                       
45 454 X   X X X X   X X                     
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46 452 X   X X X X     X X X                 
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52 342 X   X   X X     X   X X   X X X X     
52 316 X   X   X X         X X   X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Kansas City, Missouri (All Electric) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 311 X 
 

X 
                  18 392 X X                                       

30 643 X X X 
                  43 1000 X X X X                                   

49 1136 X X X X X                                 
50 1148 X   X X X X                               
54 1199 X X X X X   X                             
55 1210 X   X X X X X                             
56 1221 X   X X X X X X                           
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63 845 X   X         X   X   X X X X X     X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Las Vegas, Nevada (Mixed Fuel) 
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Average Source 
Energy Savings  

(%) 

 
Average Annual   

Savings  
(2011 $) 

1 6 X 
                  8 72 X X 

                 16 155 X 
 

X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
 
 
 
 
 

0 

100 

200 

300 

400 

0 10 20 30 40 50 60 

A
ve

ra
ge

 A
nn

ua
l S

av
in

gs
  

(2
01

1 
$)

 

Average Source Energy Savings (%) 

Las Vegas, Nevada (Mixed Fuel) 



 

67 

Las Vegas, Nevada (All Electric) 
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Average Source  
Energy Savings  

(%) 

Average Annual   
Savings 
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Lowell, Massachusetts (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Lowell, Massachusetts (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Madison, Wisconsin (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Madison, Wisconsin (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Maine (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Maine (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Maryland (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 

Average Annual  
Savings  
(2011 $) 

15 179 X X                                 
28 356 X X X                               
30 378 X X X X                             
36 443 X X X X X                           
39 461 X X X X X X                         
40 468 X   X X X X X                       
40 469 X   X X X X   X                     
45 480 X   X X X X X   X                   
46 481 X   X X X X   X X                   
47 479 X   X X X X   X X X                 
48 472 X   X X X X   X X X X               
49 456 X   X X   X   X   X X X X           
50 441 X   X X   X   X   X X X X X         
51 407 X   X X   X   X   X X X X X X       
52 401 X   X X   X       X X X X X X X     
53 369 X   X X   X       X X X   X X X X   
53 350 X   X X   X       X X X   X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Maryland (All Electric) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 270 X 
 

X 
                  27 542 X X                                       

30 580 X X 
  

X 
                39 775 X X X                                     

45 891 X X X X                                   
48 930 X X X X X                                 
49 940 X   X X X X                               
53 981 X   X X X X X                             
54 992 X   X X X X X X                           
55 994 X   X X X   X X X                         
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60 907 X   X   X     X     X X X X X X X         
60 890 X   X   X     X     X X X X X X X         
61 849 X   X         X     X X X X X X   X       
61 828 X   X         X     X X X X X X   X X     
61 823 X   X         X     X X X X X X     X X   
61 608 X   X         X     X X X X X X     X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Michigan (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Michigan (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 

 
 Li

gh
tin

g:
 R

ep
la

ce
 6

0%
 o

f B
ul

bs
 w

ith
 C

FL
 

B
as

em
en

t W
al

l: 
In

su
la

te
 to

 4
ft 

R
5 

R
ig

id
 

Ex
te

rio
r W

al
ls

: D
ril

l a
nd

 F
ill

 to
 R

-1
3 

A
ir 

Se
al

in
g:

 2
0%

 R
ed

uc
tio

n 
in

 A
ir 

Le
ak

ag
e 

C
ei

lin
g:

 In
su

la
te

 to
 R

-3
8 

B
as

em
en

t W
al

l: 
In

su
la

te
 to

 R
-1

0 
R

ig
id

, 4
 fe

et
 h

ei
gh

t 

D
uc

ts
: I

ns
ul

at
e 

to
 R

-6
 

W
in

do
w

s:
 R

ep
la

ce
 w

ith
 D

ou
bl

e 
Pa

ne
, L

ow
-e

, h
ig

h 
SH

G
C

 

C
lo

th
es

 W
as

he
r:

 R
ep

la
ce

 w
ith

 E
ne

rg
yS

ta
r 

C
ei

lin
g:

 In
su

la
te

 to
 R

-4
9 

C
ei

lin
g:

 In
su

la
te

 to
 R

-6
0 

A
ir 

Se
al

in
g:

 4
0%

 R
ed

uc
tio

n 
in

 A
ir 

Le
ak

ag
e 

H
ot

 W
at

er
 P

ip
in

g:
 In

su
la

te
 w

ith
 R

-2
 

B
as

em
en

t W
al

l: 
In

su
la

te
 to

 R
-1

5 
R

ig
id

, 8
 fe

et
 h

ei
gh

t 

7 168 X X 
            15 380 X 

 
X 

           23 592 X X X 
           27 674 X X X X 

          31 762 X X X X X 
         32 789 X 

 
X X X X 

        35 848 X 
 

X X X X X 
       40 943 X X X X X 

 
X X 

      41 959 X 
 

X X X X X X 
      42 977 X 

 
X X X X X X X 

     42 982 X 
 

X X X X X X X 
     43 988 X 

 
X X 

 
X X X X X 

    44 992 X 
 

X X 
 

X X X X 
 

X 
   46 1005 X 

 
X X 

 
X X X X X 

 
X 

  46 1009 X 
 

X X 
 

X X X X 
 

X X 
  47 1009 X 

 
X X 

 
X X X X 

 
X X X 

 51 1008 X 
 

X X 
  

X X X 
 

X X X X 

 



 

88 

 
 

◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Missouri (Mixed Fuel) 
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16 211 X X                                   
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Missouri (All Electric) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 294 X 
 

X 
                  28 647 X X                                       

30 658 X X X 
                  42 965 X X X X                                   

49 1097 X X X X X                                 
50 1109 X   X X X X                               
54 1155 X X X X X   X                             
55 1166 X   X X X X X                             
56 1177 X   X X X X X X                           
56 1181 X   X X X   X X X                         
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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New Hampshire (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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15 232 X  X              
21 330 X X X              
24 376 X X X X             
28 429 X X X X X            
30 445 X  X X X X           
31 463 X X X X X  X          
32 473 X  X X X X X          
34 485 X  X X X X X X         
39 512 X  X X X X X X X        
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
 
 
  

0 

100 

200 

300 

400 

500 

600 

0 10 20 30 40 50 60 

A
ve

ra
ge

 A
nn

ua
l S

av
in

gs
  

(2
01

1 
$)

 

Average Source Energy Savings (%) 

New Hampshire (Mixed Fuel) 



 

95 

New Hampshire (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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52 1446 X  X X   X X X X X  X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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New York (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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6 67 X X               
20 256 X X X              
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24 306 X X X X             
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31 357 X  X X X X X          
32 366 X X X X X  X X         
36 388 X  X X X X X  X        
38 392 X X X X X  X X X        
38 394 X  X X X X X X X        
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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New York (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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7 194 X X             
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42 1030 X  X X X X X X X      
45 1061 X  X X X X X X X X     
46 1072 X  X X  X X X X X X    
46 1076 X  X X  X X X X X  X   
51 1093 X  X X   X  X X  X X X 



 

100 

 
 

◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Omaha, Nebraska (Mixed Fuel) 

Annual Source  
Energy Savings 

 (%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Omaha, Nebraska (All Electric) 

Annual Source  
Energy Savings 

 (%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Oregon (Mixed Fuel) 
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Average Source  
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

16 174 X X                28 323 X X X               30 315 X X X X              37 399 X X X X X             39 418 X X X X X X            40 427 X  X X X X X           41 429 X  X X X X  X          46 428 X  X X X X  X X         47 427 X  X X X X  X X X        49 416 X  X X X X  X X X X       49 402 X  X X X X  X X X X X      51 380 X  X  X X   X X X X X X    52 345 X  X  X X    X X X X X X   53 304 X  X  X X    X X X X X X X  53 282 X  X  X X    X X X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Oregon (All Electric)  
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 184 X 
 

X 
                  25 329 X X                                       

31 408 X X 
 

X 
                 38 494 X X X                                     

45 573 X X X X                                   
47 589 X X X X X                                 
48 596 X   X X X X                               
49 601 X   X X X X X                             
50 603 X   X X X   X X                           
54 609 X   X X X X X   X                         
54 609 X   X X X   X X X                         
55 602 X   X   X   X X X X                       
55 598 X   X   X   X X X X X                     
56 594 X   X   X   X   X X X X                   
56 588 X   X   X   X   X   X X X                 
58 550 X   X       X   X   X X X X               
58 524 X   X       X       X X X X X             
59 510 X   X       X       X X X X X X           
59 491 X   X       X       X X X X X X           
59 466 X   X   X   X       X X X X X X X         
60 421 X   X       X       X X X X X X   X       
60 398 X   X       X       X X X X X X   X X     
60 393 X   X       X       X X X X X X     X X   
60 146 X   X       X       X X X X X X     X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
 
 
 
 

0 

250 

500 

750 

1000 

0 10 20 30 40 50 60 70 

A
ve

ra
ge

 A
nn

ua
l S

av
in

gs
  

(2
01

1 
$)

 

Average Source Energy Savings (%) 

Oregon (All Electric) 



 

109 

Philadelphia, Pennsylvania (Mixed Fuel) 
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Average Source Energy 

Savings 
(%) 

Average Annual Savings  
(2011 $) 

15 189 X X                                 
28 373 X X X                               
31 398 X X X X                             
37 468 X X X X X                           
39 485 X X X X X X                         
40 493 X   X X X X X                       
41 495 X   X X X X   X                     
46 510 X   X X X X   X X                   
47 509 X   X X X X   X X X                 
48 501 X   X X X X   X X X X               
50 485 X   X X   X   X X X X X             
50 471 X   X X   X   X X X X X X           
52 440 X   X X   X   X X X X X X X         
52 439 X   X X   X   X   X X X X X X       
52 433 X   X X   X       X X X X X X X     
53 403 X   X X   X       X X X X X   X X   
54 384 X   X X   X       X X X X X   X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Philadelphia, Pennsylvania (All Electric) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 254 X 
 

X 
                  27 565 X X                                       

30 609 X X 
 

X 
                 39 809 X X X                                     

46 931 X X X X                                   
48 975 X X X X X                                 
49 986 X   X X X X                               
54 1033 X   X X X X X                             
55 1043 X   X X X X X X                           
55 1047 X   X X X   X X X                         
56 1043 X   X   X   X X X X                       
56 1040 X   X   X   X X X   X                     
57 1038 X   X   X   X X X   X X                   
58 1023 X   X       X X X   X X X                 
59 1020 X   X       X X     X X X X               
60 1001 X   X         X     X X X X X             
60 989 X   X         X     X X X X X X           
60 971 X   X         X     X X X X X X           
61 949 X   X   X     X     X X X X X X X         
61 908 X   X         X     X X X X X X   X       
61 887 X   X         X     X X X X X X   X X     
61 881 X   X         X     X X X X X X     X X   
62 643 X   X         X     X X X X X X     X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Phoenix, Arizona (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 

Average Annual  
Savings  
(2011 $) 

1 8 X              15 166 X X        X     24 288 X X X       X     30 324 X  X X           34 348 X  X  X X         40 367 X  X  X X X        43 373 X  X  X X X X       44 364 X  X  X X X X X      45 343 X  X  X X X X X X X    45 337 X  X  X X X X X X X X  X 
49 246 X  X  X X X X X  X  X  49 239 X  X  X X X X X  X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Phoenix, Arizona (All Electric)  
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

16 226 X X                             
21 293 X X X         X                 
29 382 X X   X                         
31 391 X X X 

 
X 

           33 424 X X   X X                       
35 433 X X   X X X                     
40 465 X X   X X X X                   
41 464 X X   X X X X X                 
42 462 X X   X X X X X X               
42 454 X X   X   X X X X X             
43 448 X X   X   X X X X   X           
43 438 X X   X   X X X X   X X         
44 424 X X   X   X X X X   X X X       
44 421 X X       X X X X   X X X X     
45 387 X X       X X X X   X X X X X   
45 370 X X       X X X X   X X X X X   
46 337 X X       X   X X   X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Reno, Nevada (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 

 
 

1 2 X           
16 187 X  X         
25 285 X X X   X      
31 339 X X X X  X      
38 403 X  X X X       
40 411 X  X X X X      
42 415 X  X X X X X     
46 412 X  X X X X X X    
49 405 X  X X X X X  X X  
50 400 X  X X X X X  X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Reno, Nevada (All Electric) 

  

Li
gh

tin
g:

 R
ep

la
ce

 6
0%

 o
f B

ul
bs

 w
ith

 C
FL

 

D
uc

ts
: I

ns
ul

at
e 

to
 R

-6
 

D
uc

ts
: S

ea
l a

nd
 In

su
la

te
 to

 R
-6

 

Ex
te

rio
r W

al
ls

: D
ril

l a
nd

 F
ill

 fr
om

 U
ni

ns
ul

at
ed

 to
 R

-1
3 

C
ei

lin
g:

 In
su

la
te

 fr
om

 R
-1

9 
to

 R
-3

8 

In
fil

tr
at

io
n:

 2
0%

 R
ed

uc
tio

n 

Sl
ab

: I
ns

ul
at

e 
Sl

ab
 E

dg
e 

w
ith

 R
-1

0 
R

ig
id

 (2
 ft

) 

Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

13 464 X X    X  
15 551 X   X    
27 1018 X  X     
31 1098 X  X  X   
40 1465 X  X X    
46 1676 X  X X X   
48 1744 X  X X X X  
52 1847 X  X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Riley County, Kansas (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 

Average Annual  
Savings  
(2011 $) 

16 188 X X                                   
30 356 X X X                                 
34 404 X X X X                               
36 423 X X X X X                             
38 440 X X X X X X                           
39 445 X   X X X X X                         
45 450 X   X X X X X X                       
45 450 X   X X X X   X X                     
46 448 X   X X X X   X X X                   
46 448 X   X X X X     X X X                 
47 438 X   X X X X   X X X   X               
47 438 X   X X X X     X X X X               
48 429 X   X   X X     X X X X X             
49 423 X   X   X X     X X X X   X           
49 407 X   X   X X     X X X X   X X         
51 373 X   X   X X     X X X X   X X X       
51 366 X   X   X X       X X X   X X X X     
52 333 X   X   X X       X   X   X X X X X   
52 314 X   X   X X       X   X   X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Riley County, Kansas (All Electric) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 250 X  X                   27 517 X X                    31 629 X X   X                 39 739 X X X                   45 852 X X X X                  47 886 X X X X X                 49 896 X X X X X X                49 903 X  X X X X X               53 929 X X X X X X  X              54 934 X  X X X X X X              54 936 X  X X X X  X X             55 932 X  X  X X  X X X            55 930 X  X  X X  X X X X           56 927 X  X  X X  X X  X X          57 905 X  X   X  X X  X X X         58 900 X  X   X  X   X X X X        58 880 X  X   X     X X X X X       59 867 X  X   X     X X X X X X      59 850 X  X   X     X X X X X X      59 826 X  X  X X     X X X X X X X     60 765 X  X   X     X X X X X X  X X   60 759 X  X   X     X X X X X X   X X  
61 502 X  X   X     X X X X X X   X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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San Antonio, Texas (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 
 

Average Annual  
Savings  
(2011 $) 

2 9 X              15 162 X X       X      24 256 X X X      X      27 277 X X X X     X      31 300 X X X X X    X      36 315 X  X X X X         41 310 X  X X X X X        42 306 X  X X X X X X       43 302 X  X X X X X X X      44 297 X  X X X X X X X X     44 283 X  X X X X X X X X X    45 264 X  X X X X X X X X X X   45 251 X  X X  X X X X X X X X  46 241 X  X X  X X X X X X X  X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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San Antonio, Texas (All Electric) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

8 105 X X                
15 215 X  X               
22 318 X X X               
31 431 X  X X              
36 495 X  X X X X            
38 507 X  X X X X X           
44 535 X  X X X X X X          
44 533 X  X X X X X X X         
45 526 X  X X X  X X X X        
45 519 X  X X X  X X X  X       
46 516 X  X X   X X X  X X      
46 506 X  X X   X X X  X X X     
47 491 X  X X   X X X  X X X X    
48 460 X  X X   X X X  X X X X X   
48 432 X  X X   X  X  X X X X X X  
51 -38 X  X X   X  X  X X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Santa Barbara County, California (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 

 
Average Annual  

Savings  
(2011 $) 

12 95 X        X     
16 115 X X       X     
23 161 X X X      X     
27 181 X X X X     X     
31 191 X X X X X    X     
32 196  X X X X X   X     
35 195 X X X X X  X  X     
36 193 X X X X X  X X X     
37 192  X X X X X X X X     
37 189 X X X X X  X X X     
38 187  X X X X X X X X     
41 142  X X X X X X X X X    
43 127  X X X X X X X X X X   
43 114  X X X  X X X X X X X  
44 92  X X X X  X X X X X  X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Santa Barbara County, California (All Electric) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 85 X  X               

22 132 X X                31 171 X X  X              34 200 X X X               41 227 X X X X              43 231 X X X X X             44 229 X  X X X X            44 226 X  X X X  X           45 219 X  X X X  X X          46 215 X  X X X  X X X         49 178 X  X X X  X X X X        50 165 X  X  X  X X X X X       50 155 X  X  X  X X X X  X      51 141 X  X  X  X X X X  X X     51 133 X  X  X   X X X  X X X    51 114 X  X  X   X X X  X X X    52 88 X  X  X   X X X  X X X X   52 66 X  X  X   X X X  X X X X X  53 12 X  X  X   X X X  X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Seattle, Washington (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 
  

 
Average Annual   

Savings  
(2011 $) 

16 187 X X                  30 330 X X X                 36 393 X X X X                37 404  X X X X               40 423  X X X X X              41 432  X X X X X X             42 435  X X X  X X X            43 435  X X X  X X X X           48 428  X X X  X X X X X          49 415  X X X  X X X X  X X        49 410  X X X  X X  X  X X X       49 406  X X   X X X X  X X  X      50 401  X X   X X  X  X X X X      51 387  X X   X X  X  X X X X X     51 380  X X   X X  X  X X X  X X    52 345  X X   X X  X   X X  X X X   53 301  X X   X X  X   X X  X X X X  54 278  X X   X X  X   X X  X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Seattle, Washington (All Electric) 
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Average Source 
Energy Savings 

(%) 
 
 

Average Annual  
Savings 
(2011 $) 

 
 

15 183 X  X                   25 326 X X                    31 406 X X  X                  38 488 X X X                   45 568 X X X X                  47 580 X X X X X                 48 589 X  X X X X                49 592 X  X X X  X               50 597 X  X X X  X X              54 600 X  X X X  X X X             56 584 X  X  X   X X X X X          56 578 X  X  X   X X  X X X         57 551 X  X  X   X   X X X X        58 509 X  X     X   X X X X X       58 496 X  X     X   X X X X X X      59 472 X  X  X   X   X X X X X X X     59 453 X  X  X   X   X X X X X X X     60 408 X  X     X   X X X X X X  X    60 385 X  X     X   X X X X X X  X X   60 379 X  X     X   X X X X X X   X X  60 199 X  X     X   X X X X X X   X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Southeast Community Consortium (Mixed Fuel) 
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Average Source  
Energy Savings  

(%) 

 
 

Average Annual   
Savings  
(2011 $) 

16 123 X X                25 203 X X X               30 227 X X X X              34 257 X X X X X             36 263 X X X X X X            
41 250 X X X X X X X           
42 247 X X X X X X X X          44 239 X X X X X X  X X X        44 233 X X  X X X  X X X X       45 216 X X  X X X  X X X X X      46 204 X X  X  X  X X X X X X     46 195 X X  X  X  X X X X X  X    
47 177 X X  X  X  X X X X X  X X   
47 172 X X  X  X  X X X  X  X X X  47 164 X X  X  X  X X X  X  X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Southeast Community Consortium (All Electric) 

 

 

Li
gh

tin
g:

 R
ep

la
ce

 6
0%

 o
f B

ul
bs

 w
ith

 C
FL

 

C
ra

w
ls

pa
ce

 W
al

l: 
In

su
la

te
 to

 R
-5

 R
ig

id
 

Ex
te

rio
r W

al
ls

: D
ril

l a
nd

 F
ill

 fr
om

 U
ni

ns
ul

at
ed

 to
 R

-1
3 

C
ei

lin
g:

 In
su

la
te

 fr
om

 R
-1

9 
to

 R
-3

8 

In
fil

tr
at

io
n:

 2
0%

 R
ed

uc
tio

n 

C
lo

th
es

 W
as

he
r:

 R
ep

la
ce

 w
ith

 E
N

ER
G

Y 
ST

A
R

 

W
in

do
w

s:
 R

ep
la

ce
 w

ith
 D

ou
bl

e 
Pa

ne
, L

ow
-e

, h
ig

h 
SH

G
C

 

C
ra

w
ls

pa
ce

 W
al

l: 
In

su
la

te
 to

 R
-1

0 
R

ig
id

 

H
ot

 W
at

er
 P

ip
in

g:
 In

su
la

te
 to

 R
-2

 

C
ra

w
ls

pa
ce

 W
al

l: 
In

su
la

te
 to

 R
-1

5 
R

ig
id

 

C
ei

lin
g:

 In
su

la
te

 fr
om

 R
-1

9 
to

 R
-4

9 

C
ei

lin
g:

 In
su

la
te

 fr
om

 R
-1

9 
to

 R
-6

0 

W
at

er
 H

ea
te

r:
 In

st
al

l E
le

ct
ric

 P
re

m
iu

m
 (0

.9
5 

EF
) 

W
in

do
w

s:
 R

ep
la

ce
 w

ith
 Q

ua
dr

up
le

 P
an

e 

In
fil

tr
at

io
n:

 4
0%

 R
ed

uc
tio

n 

C
ra

w
ls

pa
ce

 W
al

l: 
In

su
la

te
 to

 R
-2

0 
R

ig
id

 

R
ef

rig
er

at
or

: R
ep

la
ce

 w
ith

 E
N

ER
G

Y 
ST

A
R

 

D
uc

ts
: I

ns
ul

at
e 

to
 R

-6
 

D
uc

ts
: S

ea
l a

nd
 In

su
la

te
 to

 R
-6

 

A
ir 

C
on

di
tio

ne
r:

 R
ep

la
ce

 w
ith

 S
EE

R
 1

5 

D
uc

ts
: S

ea
l a

nd
 In

su
la

te
 to

 R
-8

 

Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 181 X  X                   22 278 X X                    30 365 X X  X                  34 431 X X X                   41 499 X X X X                  43 514 X X X X X                 44 522 X X X X X X                49 531 X X X X X X X               49 527 X  X X X X X X              50 524 X  X X X X X X X             50 521 X  X X X X X  X X            51 512 X  X  X X X  X X X           51 506 X  X  X X X  X X  X          52 493 X  X  X X X  X X  X X         53 468 X  X  X X   X X  X X X        54 429 X  X   X   X X  X X X X       54 421 X  X   X   X   X X X X X      54 403 X  X   X   X   X X X X X      55 384 X  X   X   X   X X X X X X     55 359 X  X  X X   X   X X X X X X X    56 315 X  X   X   X   X X X X X X  X   56 83 X  X   X   X   X X X X X X  X X  56 78 X  X   X   X   X X X X X X   X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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St. Lucie, Florida (Mixed Fuel) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

2 8 X            12 99 X X           16 120 X X X          23 147 X X X X         27 142 X  X X X        30 130 X  X X  X X      31 125 X  X X  X X X     37 93 X  X X  X X X X X   38 80 X  X X  X X X X X X  39 60 X  X X  X X X X X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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St. Lucie, Florida (All Electric) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Toledo, Ohio (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Toledo, Ohio (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Uniontown, Pennsylvania (Mixed Fuel) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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Uniontown, Pennsylvania (All Electric) 

Annual Source  
Energy Savings  

(%) 
 
 

Average Annual  
Savings  
(2011 $) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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University Park, Maryland (Mixed Fuel) 
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Average Source 
Energy Savings 

(%) 

Average Annual  
Savings 
(2011 $) 

15 178 X X                  
30 356 X X X                 
36 429 X X X X X               38 446 X X X X X X              39 452 X  X X X X X             40 453 X  X X X X  X            45 462 X  X X X X X  X           46 462 X  X X X X  X X           46 461 X  X X X X  X X X          48 452 X  X X X X  X X X X         48 443 X  X  X X  X X X X X        49 437 X  X  X X  X X X X  X       50 422 X  X  X X  X X X X  X X      51 389 X  X  X X  X X X X  X X X     51 382 X  X  X X    X X  X X X X X   52 357 X  X  X X  X  X X  X X X   X  52 350 X  X  X X    X X  X X X X  X  53 331 X  X  X X    X X  X X X X  X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
 
 
 
 
 
 

0 

100 

200 

300 

400 

500 

0 10 20 30 40 50 60 

A
ve

ra
ge

 A
nn

ua
l S

av
in

gs
  

(2
01

1 
$)

 

Average Source Energy Savings (%) 

University Park, Maryland (Mixed Fuel) 



 

155 

University Park, Maryland (All Electric) 
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Average Source  
Energy Savings 

 (%) 

Average Annual  
Savings  
(2011 $) 

15 261 X  X                   26 510 X X                    31 624 X X   X                 38 742 X X X                   45 857 X X X X                  47 897 X X X X X                 48 905 X  X X X X                49 916 X  X X X X X               54 956 X  X X X X X X              54 957 X  X X X  X X X             55 954 X  X  X  X X X X            55 951 X  X  X  X X X X X           56 948 X  X  X  X X X  X X          58 930 X  X    X X X  X X X         58 926 X  X    X X   X X X X        59 905 X  X    X    X X X X X       59 893 X  X    X    X X X X X X      59 876 X  X    X    X X X X X X      60 853 X  X  X  X    X X X X X X X     60 812 X  X    X    X X X X X X  X    60 791 X  X    X    X X X X X X  X X   60 786 X  X    X    X X X X X X   X X  61 547 X  X    X    X X X X X X   X X X 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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West Rutland, Vermont (Mixed Fuel) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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West Rutland, Vermont (All Electric) 

Annual Source  
Energy Savings  

(%) 
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◊ - Denotes an optimal retrofit package and is included in summary table above. 
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