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Introduction to Weatherization 
Weatherization Installer/Technician Fundamentals
 

 
Key Terminology 
Air-Handling Unit (AHU)  Lead Safe Weatherization (LSW) 

American Recovery and Reinvestment Act Present value 
(ARRA) Savings-to-Investment Ratio (SIR) 
Base load Training and Technical Assistance (T&TA) 
Community Action Program (CAP) U.S. Department of Energy (DOE) 
Energy burden U.S. Department of Housing and Urban 
Energy Information Administration (EIA) Development (HUD) 

Health and Safety (H&S) Weatherization Assistance Program (WAP) 

Incidental repairs 

 

Section Transition 
Learning Objectives (Slide #3) 
By attending this session, participants will: 

• Gain an understanding of the background of the Weatherization Assistance Program (WAP). 
• Understand characteristics of the client base served by the program. 
• Recognize that building science guides the selection of measures installed with program dollars. 
• Understand the principles of cost-effectiveness and the savings-to-investment ratio (SIR). 
• Recognize modern weatherization measures. 

  
Mission (Slide #4) 
The legislative mission of the program:  

• To reduce energy costs for low-income families, particularly for the elderly, people with 
disabilities, and children, while ensuring their health and safety (H&S). 

The purpose of the program was changed in the law to include health and safety in the enabling 
legislation of 1990.  
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Organization (Slide #5) 
Illustrates the flow of dollars through the program:  

• The Federal government distributes funds to the U.S. Department of Energy (DOE), where the 
program is managed by the Project Management Center (PMC). 

• Funds pass to each of the Grantees: the 50 State Offices, the District of Columbia, Native 
American Tribal Organizations, and the 5 Territories. 

• Grantees distribute funds to over 900 local agencies nationwide according to approved budgets. 
• The money is used to install cost-effective energy-saving measures in low-income households. 

 
Lyndon Johnson’s “War on Poverty” laid the groundwork for the Weatherization Assistance Program 
(WAP) by creating the infrastructure of Community Action Programs (CAPs) that now exist in every 
State. These CAPs often act as subgrantees. The War on Poverty included Head Start, the Low-Income 
Home Energy Assistance Program (LIHEAP), and after-school programs for children so parents could 
be part of the work force. 
 
CAPs have the right of first refusal to be a local weatherization agency. Only non-profits and local 
government agencies are also allowed to act as subgrantees.  

 
Weatherization Process (Slide #6) 
This flow chart provides an overview of how a client home progresses through the weatherization process. 

• WAP promotion and client recruitment – This can be done through radio or other 
advertisements, posting notices at community centers, churches, and senior centers, through 
LIHEAP referrals, and so on. 

• Intake and eligibility determination – This is usually done by designated administrative staff 
that verifies income eligibility and help applicants fill in the necessary forms, as needed. 

• Applicant selection and preparation – Many agencies prioritize clients based on elderly, disabled, 
or children in the home, energy use/energy burden, or some combination of these factors. This is 
also often where the client learns what they can expect from the weatherization process. 

• Auditor background familiarization – When possible, the auditor can review utility data and 
other relevant information before actually visiting the home. 

• Initial site visit/audit – The auditor collects site-specific information to enter into a software 
audit program or determine the applicability of a relevant priority list. In some cases, the 
auditor determines that the structure is unsound and defers services on the home. 

• Work scope development – Using the data collected on-site and local costs and savings related to 
various measures, the auditor develops a cost-effective list of measures to be installed in the home. 

• Work scope implementation/installation – Crew and contractors install measures listed in work 
order and notify the local agency of any new issues discovered during installation, sometimes 
adding energy savings or health and safety measures based on necessity. 
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• Contractor/crew final inspection – Contractors and crews perform a final inspection on their 
work to ensure no measures were skipped and that measures were installed in accordance with 
local technical and quality guidelines.  

• Agency final inspection – The local agency is responsible for checking each home. 
• Client follow-up – If clients call with questions, thanks, or complaints, agency staff help tie up 

loose ends. 

 
Low-Income Households (Slide #7) 
Characteristics of Low-Income Households 

Facts1: 

• More than 90% of low-income households have annual incomes less than $15,000. 
• More than 13% of these low-income households have annual incomes less than $2,000. 
• According to DOE’s Energy Information Administration (EIA), low-income households 

spend 14.4% of their annual income on energy, while other households only spend 3.3%.  
• The average energy expenditure in low-income households is $1,800 a year. 
• The elderly occupy 34% of low-income homes.  

These statistics highlight the importance of reducing the energy burden on our clients. Energy burden 
refers to the percentage of a household’s income that must be used for energy bills. The energy burden 
for low-income households is more than four times that of other households.  
 

History − 1976 to Early 1980s (Slide #8)  
The Weatherization Assistance Program was created in 1976, after the first oil embargo and before 
DOE was formed. Local programs with the same goals had been in operation, but this was the formal 
beginning of a national program. 

• Started in Maine as “Winterization” − Maine’s program was used as a model for the national 
program. 

• Originally administered by the Community Services Administration.  
• Later managed by the Federal Energy Administration, a predecessor to DOE. 
• Used volunteer labor, who stapled plastic over windows. 
• Installed low-cost measures − there was very little insulation installation. 
• Little or no production or financial accountability. 

 

                                            
1 This data, provided by Joel Eisenberg, Oak Ridge National Laboratory, and Meg Power, Economic Opportunity Studies, 
is based on raw data from the Residential Energy Consumption survey conducted by EIA. Source 1: ORNL/CON-493, 
ORNL/CON-484, EIA February 2008 Short-Term Energy Outlook Source 2: ORNL/TM-2010/66, EIA February 2010 
Short Term Energy Outlook  
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History − Early 1980s to Late 1980s (Slide #9) 
The program grew in the early 1980s. 

• Used volunteer labor from the Comprehensive Employment and Training Act under 
Department of Labor. 

• Often installed temporary measures. 
• Little or no diagnostic technology. 
• Project Retro-Tech − This paper energy audit allowed users to enter in the areas and difference 

in R-value in the home and do very basic heat transfer calculations. 
• Addressed the building envelope. 
• “Blow and Go” − Workers blew insulation into attics. It was a “quick and dirty” program that 

completed houses quickly, but with much less improvement to the home than is common today. 

 
History − 1990s (Slide #10) 
The program was evaluated in 1991 and it became clear that the cost-effectiveness of installed 
measures must be tracked. Measures expanded from shell work to heating and cooling systems.  

The program was finally allowed to pay for labor. Groundbreaking States began using blower doors 
and created diagnostic techniques that have been refined over the years. 

Structured Training and Technical Assistance (T&TA) addressed the program’s shortcomings. There 
is now a feedback loop and accountability. When an inspector notices work in the field that is not up to 
State standards, training at a recognized facility can be required, or technical assistance will be sent to 
the local agencies to provide on-the-job training. 

• Used paid professional labor. 
• Addressed both building envelope and mechanical heating systems. 
• Diagnostic tools used in some States. 
• Various components of program computerized.  
• State and national evaluations conducted. 
• Structured training and technical assistance provided. 
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1990s to Present (Slide #11) 
Testing and diagnostics are refined and effective, and installation is often conducted by highly trained 
crews. 

• Weatherization measures are permanent and cost-effective. 
• States have rental plans to ensure that weatherization benefits, i.e., savings on utility bills, 

accrue to tenants, not landlords. 
• States have health and safety plans that establish protocols for energy-related health and safety 

measures, like relining chimneys or replacing faulty furnaces.  
• There is increased use of advanced diagnostic tools and energy audits. 
• Several States leverage funds from other Federal programs and often through utilities to expand 

the reach of their WAP. 
• Through coordination with the U.S. Department of Housing and Urban Development’s 

(HUD) housing agencies, comprehensive rehabilitation and weatherization is possible. 

 
“Old School” Weatherization Measures (Slide #12) 
Many weatherization programs without strong management turned into “doors and windows” 
programs that often included:  

• Replacing windows. 
• Adding storm windows. 
• Replacing doors. 
• Adding weatherstripping. 
• Adding some attic insulation. 
• Caulking (by the case). 

Doors and windows especially are highly visible and get much publicity, but typically they aren’t cost-
effective. The measures that save the most energy - air sealing and adding insulation - are largely invisible. 

 
Modern Weatherization Measures (Slide #13)  
The program has improved dramatically over the years. Modern measures provide cost-effective 
savings based on computerized energy audits. These are more than just shell measures.  

• Blower door-directed air sealing. 
• Attic insulation. 
• Dense-pack sidewall insulation. 
• Heating and cooling equipment repair and replacement. 
• Duct sealing and modification. 

o Duct modification includes adding returns to provide the air-handling unit (AHU) with 
enough air, or reconnecting ducts in attics. Occasionally, a duct system is redesigned to 
use a trunk line. Generally, modifications are done to make sure that the returns are 
adequately sized, and to replace the floor grills if they’ve been smashed shut. 
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• Electric base load measures.  
o Installation of compact fluorescent lamps (CFLs). 
o Refrigerator replacement. 
o Water heater modification. 

Modern weatherization methods mean looking at the whole house - including the building shell, the 
mechanicals, and the base load - as a system. 

 
Results (Slide #14) 
A comprehensive national evaluation found that compared to utility-sponsored and local 
weatherization programs; DOE’s program was the most effective. The evaluation determined the 
program to be beneficial on many levels, from energy reduction to jobs creation. 

• More than 6.4 million homes have been weatherized to date with Federal and leveraged funds 
such as State and utility monies and fuel assistance program funds. 

• The average reduction in energy used for space heating is 35%.2  
• Favorable benefit-cost ratio of 1.8:13  
• Supports tens of thousands of direct and indirect jobs nationwide; 52 direct jobs for every 

million dollars invested (before the Recovery Act). This number is changing dramatically with 
deployment of the American Recovery and Reinvestment Act (ARRA) funds. 

 
Cost-Effectiveness Requirements (Slide #15) 
The success of the program is due to the hard work and dedication of its workers.  

Two key principles guide the installation of measures: cost-effectiveness and the availability of health 
and safety funds.  

Each individual weatherization material - and the package of weatherization materials installed - must 
be cost-effective. 

Cost-effectiveness is measured by the savings-to-investment ratio (SIR), the amount of energy savings 
versus the cost to install a measure.  

  

                                            
2 This average reduction is extrapolated from natural gas reductions attributed to space heating; batch fuels like propane and 
fuel oil are difficult to impossible to monitor. 

3 National evaluation resulted in three benefit-cost ratios. The lowest one (1.8) measures materials and labor spent at the 
house (denominator), against the projected energy savings over the life of the measures (numerator). This doesn’t include 
administrative costs. Other ratios include societal benefits and other non-energy benefits: indirect jobs, pollution reduction, 
improved health and productivity of those served, etc. Including societal benefits increases the benefit-cost ratio. 
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• An SIR of 1 or higher means the savings earned over the lifetime of a given measure are greater 
than the full cost of installing that measure. 

• The SIR of each individual measure and of the package as a whole must be greater than or 
equal to 1.  

• Energy-related health and safety work is not included in the SIR.  
o There is no federally mandated upper limit for H&S funds. Each State designates this in 

its State plan.  
o Historically, States have set their upper limit around 6-7%. With an increase in the 

amount of Lead Safe Weatherization (LSW) and furnace replacements, that number has 
gone up. 

• Higher requests for H&S can encourage increased scrutiny of the State plan.  

 
Cost-Effectiveness Requirements (Slide #16) 

• SIR≥1 means energy cost savings over the lifetime of the measure(s), discounted to present 
value, equal or exceed the cost of materials, installation, and onsite supervisory personnel. 

o For example, cost-effectiveness of a refrigerator replacement measures the present value 
of the energy savings over the lifetime of the appliance against the cost to purchase and 
install a new unit, as well as remove and decommission the old unit.  

o Present value accounts for the time value of money: $10 was worth more 15 years ago 
than it is today, and $10 spent today is probably worth more than $10 saved 15 years 
from now. 

• States may include overhead costs in their cost-effectiveness requirements, but this limits the 
weatherization measures that can be cost-effectively done to the house. 

• Incidental repair costs must be included in the overall SIR.  
o Incidental repairs are those repairs necessary for the effective performance or preservation 

of weatherization materials. They may include adding framing or making limited roof 
repairs so attic insulation doesn’t get wet. Costs do not cover roof replacement.  

o A cold water leak in a mobile home is considered an incidental repair, since it will keep 
the belly insulation dry, but repairing a toilet drain comes under H&S. 

o On a home needing significant repairs, the SIR for the entire package might be less than 
one, even though each measure has an SIR greater than one. For entire package 
calculations, the cost of incidental repairs enters the denominator. This puts a limit on 
the incidental repairs that can be done. H&S measures do not enter the cost-
effectiveness equation. 

 
Typical Savings & Payback Table (Slide #17) 
This study dispels the myths that windows and doors are the most cost-effective energy-savings 
measures. Air sealing and adding insulation save more energy and cost less, so have a much quicker 
payback than doors and windows. 

VA savings have gone up even more since this study was done.  
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Summary (Slide #18) 
• The mission of WAP is to reduce the energy bills of low- to moderate-income households. 
• Clients typically have a high energy burden. 
• Modern weatherization measures are based on principles of building science and cost-effectiveness. 
• There are limits on spending for incidental repairs, but not for health and safety. 
• National evaluation in early 1990s determined program is effective at energy use reduction and 

jobs creation. 


