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1: INTRODUCTION  
 
Overview 
 
This is the final report for the PATH 36/Phase 1 project’s Task 4.1:  “Develop Preliminary 
Specifications.” This report details the scope of the information delivery model for the PATH 36 
Uniform Protocol for energy efficient remodeling, and specifies its requirements.  

The report also examines the long-range implications of the protocol information system’s 
adaptability, maintenance, deployment and suitability for additional audiences such as energy-
efficiency programs, educators/trainers, contractor organizations and consumers. It also includes a 
“specification map” that outlines the organization of the information system. 

The ultimate deliverable for this project is a multi-layered information system that remodeling 
contractors can use to incorporate PATH 36 protocols for energy efficiency into their construction 
and business practices. The online, interactive system will include a path of increasing complexity 
that is driven by each contractor’s own best business interests and encouraged by their marketing 
efforts.  An up-front training component will include basic foundational concepts, for example, the 
basic principle that air is a fluid.  This concept is critical to understanding how the pressure influences 
in one part of a house impact the air flows in other parts of a house, most critically the air flows 
related to combustion appliances.  Early reinforcement of a small group of similar critical concepts, in 
an easy to understand fashion complete with visualization of the concepts, will assist contractors in 
understanding why understanding the entire building as a system approach has value. 
 

For success, the design of the information system must include the following key parameters.  

1. Filtering Data for End Users. The information system’s target audience includes contractors 
who work on a variety of housing types in a range of climates. Because of the broad scope of 
users, the system must filter data so that contractors can retrieve information specific to their 
interests. As a result, the system will provide a common data structure for its audience that 
functions on multiple levels.  

The information system should introduce contractors to the PATH 36 protocols seamlessly, so 
they can quickly see the benefits for themselves and their customers, and the advantages of 
progressing though the information system. 

The system must add instant value for users by providing immediately usable, straightforward 
information. The system should not overwhelm users with information, but give them the option 
to find more detail by clicking on links. 

2. Dynamic Content. In order to address evolving technologies and techniques and new 
remodeler energy efficiency and home performance programs, the information system must be an 
adaptable, dynamic reference that is easily maintained and updated, preferably by periodic review 
and input from participating contractors.   

3. Levels. The information system will be organized into three levels. Level 1 will offer an 
introduction to contractors, focusing more on individual improvements than entire processes. All 
levels may contain similar topics, but the information on the topic will change with each level.  
For example, combustion safety information provided at Level 1 will be very different than the 
combustion safety information provided at Level 2 or 3.  

4. Individual Improvements. The information system should include a section specifically for 
individual improvements (Energy Conservation Measures). These improvements provide a 
practical introduction for beginning users, who will likely be more interested in how a specific 
technology fits into their business than an entire process. The improvements section should 
include links to best practice processes that guide beginners to learn about processes that result in 
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greater energy efficiency and customer satisfaction. Figure 9 shows the structure of an individual 
improvement protocol, and Appendix A provides a sample of an example of the Air Sealing 
Improvement Protocol. 

Document Organization 
This report is divided into five sections. Section 1 includes an overview of the report. Section 2 
includes background information from previous tasks and projects. Section 3 focuses on the 
requirements used to develop the specification. Section 4 describes the user interface and the output 
from the information system.  Section 5 provides a written and visual specification of the data 
contained in the information system.  The Appendices provide detailed information on improvements. 

 
Definitions  
 
Contractor: For the purposes of this report the “contractor” generally implies a remodeling 
contractor. Because contractors are the primary target audience of the information system, the report 
often uses the term “contractor” interchangeably with “user.”   Further detail on the types of users is 
provided below under User Type Specification. 
 
Individual Improvement: A specific technology or technique that beginning users can perform. 
Unlike whole-house improvements performed at higher levels, individual improvements are less 
intensive and more approachable for beginners.  
 
Information System: The deliverable for the PATH 36 project, an interactive, online database that 
encompasses all PATH 36 protocols. Information in the system is filtered for each user based on his 
or her knowledge, experience and contractor type, and the climate and building type for the project. 
The system is organized into three increasingly complex and beneficial levels. Contractors can 
progress through the levels as they increase their knowledge and skill.  
 
Protocol: A protocol is a standardized and agreed way to do something. In this report, the term 
“protocol” indicates one of the energy-efficient remodeling protocols outlined by the PATH 36 
project.  
 
User Interface: The screen that the user interacts with while using the information system.  
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2: FOUNDATIONS FOR THE SPECIFICATION DESIGN 

PROCESS 
 
 
A Multi-Level Protocol  
The information system relies on layered and progressive elements that are organized into three 
general levels of activity. Each level is more difficult than the one below it, but also provides better 
energy savings and other rewards.  Tasks at each level will be designed to make contractors feel 
successful early on, so they have incentive to take the next step.  As contractors master each new task 
and level, the information system encourages them to progress to higher-level activities.   

• Level 1 addresses simple energy-efficiency strategies aimed to improve conventional 
remodeling approaches.  

• Level 2 addresses more systematic home assessments and repairs than Level 1. Contractors at 
this level begin to diagnose home performance with tests, such as blower door tests. 

• Level 3 information is comprehensive and addresses full-scale, whole-house energy retrofit 
analyses, job bids, installation and quality assurance. 

For more detail about how contractors will use each level, see “Level Usage,” p. 10.   

Levels of Refinement 
2

3 

1

Topics of Home 
Improvement 

Remodeling 
Contractor 
Types 

Broader and 
Harder…But 
More Energy 
Savings Plus 
Other Benefits

Easy, Some 
Energy 
Savings Fewer 

Contractors

Many 
Contractors

• Reduced 
liability 
insurance 

• Maximum energy 
savings and benefits   

• Home Performance 
with Energy Star 

• BPI certification 
and accreditation 

Hardest, Most 
Comprehensive…BUT 

HVAC 

Remodeler 

Other 
 

 
Each level will prepare contractors for various types of certification tests. For example, completing 
Level 2 is roughly equivalent to passing a BPI Core level test, the introductory level of BPI testing. 
The information system can provide links to various certifications, including North American 
Technician Excellence (NATE), the Building Performance Institute (BPI), National Association of 
the Remodeling Industry (NARI), National Association of Home Builders Remodelers Council and 
others.  
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Ma r 
The Tas
foundat

• tal 
t.  These types of companies currently find it difficult or unrewarding to 

st 

 of 

• generally lack the understanding and capability to offer consumers energy-

• ry 
em must provide simple 

mechanisms that contractors can use to assess and meet minimal standards. It must also 
re quality, but with varying degrees of difficulty, so that 

hole-house home 
) 

i completed 40 detailed whole-house 

 3, which allowed Team IBTS to 

stan rd

BKi and ATH 
36 proto  design. Findings included:  

es 

• audience is not a community that prefers to get information via reading.  
earning 

• 
 that contractors could recommend. Instead, the 

PATH 36 set should move contractors incrementally toward energy efficiency by 
encouraging the merits of individual improvements suitable for recommending to customers 
without a whole-house investigation.   

jo Task 3 Findings and Conclusions 
k 3 industry survey established a baseline of current remodeling practices to provide a 
ion for developing a comprehensive scope for the protocol. Some findings included: 

The contracting industry is seriously fragmented.  Small companies with limited capi
dominate the marke
incorporate energy efficiency into their remodeling practices. The information system mu
provide support and value to contractors who change their business practices to include 
energy efficiency. 

• Testing and diagnostic equipment are rarely used. The protocol must provide a user-
friendly path to best practices, starting with a visual assessment that demonstrates the value
diagnostic testing. 

Remodelers 
efficiency improvements.  Education is a critical component of any change, and must be 
included throughout the information system, from the onset through the deepest level of 
detail.     

Lack of standardization and understanding building science in the remodeling indust
often results in poor installation quality. The information syst

include project test-outs that assu
newly-initiated contractors are not intimidated by the process.  

 
Lessons from the PIER Project 
The design of the PATH 36 Uniform Protocol provides contractors with a path to w
performance improvements. This was largely defined by the California Energy Commission’s (CEC
Public Interest Energy Research (PIER) project. PSD and BK
protocols. Team IBTS used these protocols to define the initial scope for Level 3. 

Information from the PIER project also helped shape Levels 2 and
work backward from a well defined whole-house approach. 

Level 1 protocols are based on existing industry standards. Practices gradually morph from these 
da s into the PIER-based whole-house protocols at Level 3.  

 PSD learned several lessons from developing and implementing the PIER protocols. The P
cols and information system will incorporate these lessons in its

• Information must be structured properly to be useful.  Each user’s specific circumstanc
will affect their ability to use information. Therefore, the information system must provide 
only the information contractor needs only when it is needed.   

The target 
Protocol information must extend beyond text-based guidance. It can address a range l
styles by incorporating video and audio clips, printer-friendly documents and links to other 
resources.  

The PIER protocols focus heavily on introducing whole-house processes without 
spotlighting individual improvements

HUD Contract Number C-CHI-00800/CHI-T0001       7 



PATH 36 Uniform Protocol for Energy-Efficient Remodeling of Existing Housing 
 

3: PROTOCOL INFORMATION SYSTEM SPECIFICATION 
 
Principles for the Protocol Information System Design 
Team IBTS proposes the following guidelines for designing the information system: 

1. Use strategies and guidelines that support the contactor’s full business and full installation 
lifecycle. This includes sales, marketing, installation and customer service.  
• Many contractors know how to install equipment, but don’t know how to sell it. Yet 

selling is vital to success with energy efficiency; without effective sales and marketing 
approaches, remodelers will not be able to sell energy-efficient remodeling projects.  

• Without installation guidelines, projects are not completed correctly and do not produce 
the desired result for the customers or the contractors.  

• Contractors that quickly learn sales and marketing techniques will have more success 
adopting EE protocols.  It is anticipated that contractors will not start talking about home 
performance unless they can answer typical questions.   We need to do a good job of 
preparing them with talking points and training.  

2. The protocols must reduce, not increase contractor liability.  

• In the PIER project and in home performance, diagnostic test-in, test-out testing is used 
to limit contractor liability. But testing may not be a feasible Level 1 activity, which 
means that other methods for reducing liability are necessary.  

3. The system must give contractors an adaptable set of pricing criteria that allows them to 
accurately price the proposed improvements under a variety of existing conditions.  

• The project may be linked with national remodeler and HVAC pricing guides to include 
recommended energy-efficiency improvements in their guides.   

4. Contractors need to know what to evaluate in a building in order to offer improvements. 
Therefore, the contractor’s data collection process must include screening for improvements.  

• Collecting the right data before pricing the job is critical. Excluding key installation 
variables can cause a job to lose money.  

• The contractor’s data collection should include improvements to recommend to the 
customer. Contractors who want to propose an improvement need to collect enough data 
to accurately price it and estimate its potential savings. 

• Most contractors have a standard sales process that works for them. The protocol set 
should build on their existing system, rather than replace it. A contractor can’t collect all 
the data for all possible improvements, the system must define and allow for properly 
focused data collection that will add obvious value to the contractor’s proposal.   

• In general comprehensive data collection is not appropriate for Levels 1 and 2. The 
information system must strike a balance between too much and too little information.  

5. Rapidly filtered and customized information will increase the value of the system for users.   

• The IBTS team will understand the needs and limitations of contractors. This 
understanding will guide the design of the system. In turn, contractor needs will guide the 
information they access.  

• The faster the system can direct contractors to useful information the more contractors 
will use the system.  

6. The information system must include links to consumer awareness efforts to create market pull.  
• Any marketing support that the information system offers must be tied in to the consumer 

outreach efforts of other organizations, such as BPI, ENERGY STAR and NARI.  
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7. The design must include provisions for protocol maintenance. 
• The remodeling and home performance industries need a comprehensive set of energy-

efficiency and home performance best practices that is widely accepted across multiple 
organizations in the industry. To accomplish this, a foundation of standard practices 
needs to be reviewed and adopted collaboratively by contractors and stakeholders 
nationwide. Eventually, this collaboration should evolve into a permanent process. The 
American Society of Refrigerating and Air-Conditioning Engineers (ASHRAE) offers an 
example of how this process could work.  

• The information at the core of the database also requires maintenance, preferably an 
ongoing, industry-based system of proposing, reviewing and accepting new information 
and changes.  

• A customizable database will support development of local or regional funded energy-
efficiency programs. Because funded programs seek to develop best practice guides that 
are customized to the specific design of their program, they would not be able to use a 
fixed set of protocols.   

 

User Type Specification 
The system will be built to be accessible to a wide range of contractors.  Initially, we will target 
contractors with technical skills and an interest in learning - and then expand the system to reach 
out to contractors with fewer technical skills.  This will create early successes for the system and 
we can then expand our focus accordingly.  The information system will plan for a range of user 
types, including: 

• Consultative Sales: These contractors provide consultative sales for big jobs with long 
gestations. They are generally local non-franchise home remodelers, and their sales 
process is expensive and time consuming.  

• Specialty sales: These users include kitchen, deck or windows specialists who perform 
moderate to big jobs. Their businesses incorporate a fairly quick and professional sales 
process and standardized processes. They are often chains/franchises and are mass-
marketing-based. 

• Repair / Replacement: These contractors repair and/or replace individual components, 
such as HVAC roof, paint and drainage. They can be small and local or large national 
chains, such as SEARS, and are highly price competitive. Their businesses offer a very 
limited scope, with an emphasis on quick sales and fast installation. 

• Educator/Trainer:  These are experienced contractors or professional educators who 
provide training services, either as private contractors or as part of educational 
institutions. 

• Homeowner: Although homeowner “do-it-yourselfers” are not a target audience of the 
protocol, the system should prepare for their use.  

In order to keep the information system up-to-date, it requires regular maintenance and should 
employ three distinct positions:  

• Topic Reviewer: Reviewers have tactical expertise in a specific topic. Each will act as 
part of a group to provide input on content suitability for that topic.  

• Topic Manager: Like reviewers, managers are also experts on a specific topic. They will 
manage all content at that topic level. 

• Program Administrator: The administrator develops individual programs and 
manages variations in the database.  
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Level Usage 
The following examples explore what a remodeling contractor will find at each level of the PATH 36 
information system.  There is a suggested starting point for each level, creating a suggested linear list 
of topics within a level.  We are attempting to offer “training wheels” as opposed to a full-cycle 
business system.  The levels start out being very easy to understand and easy to adopt, and then move 
to more difficult practices.  The change in level occurs with more significant expectations in the 
change in business process.   

Level 1: 

Level 1 contractors must have an internet connection, an interest in learning about energy efficiency 
and adequate selling skills. Do-it-yourselfer homeowners will use this level.  

Contractors at this level can use the PATH 36 website to identify improvements for a job before 
estimating it, and to print out visual walkthroughs that are customized for the building type, climate 
type and contractor type. Once the contractor has used the walkthrough to collect information about 
the building, the website recommends simple improvements, such as providing ENERGY STAR 
appliances, performing air sealing and installing proper insulation, as well as additional 
improvements, such as basic attic sealing and assessing the potential for combustion backdrafting. 

The contractor can use the website to help decide how to implement these improvements and to 
determine pricing.  For example: 
 

• If the contractor identifies air leakage sites in the attic, he can access the protocol documents 
to decide how to treat the sites and develop a price.   

 
• The contractor can include the air sealing in their estimate for a kitchen remodeling job since he 

will be in the attic anyway when running new wiring. He can explain to the client how these 
simple improvements will improve the overall comfort and energy efficiency of the home.  

  
• If the contractor finds visual evidence of combustion problems such that home testing is 

necessary, the website provides links for contacting NATE certified contractors, HERS raters, 
or BPI-certified contractors and guidance for working with them.  Home performance 
contractors can use a website-provided protocol when testing the home. 

Level 2:  

After completing Level 1, contractors move away from individual improvement opportunities toward a 
diagnosis process. Level 2 includes an introductory diagnosis process that is driven by performance testing. 
This process can be conducted with external testing contractors, or contractors can experiment internally 
with blower door tests or duct testers. Contractors also begin to integrate combustion safety tests.   

Level 3: 

Level 3 equips users with the business and technical knowledge to be successful whole-house contractors 
and accredited BPI contractors (or the equivalent). It also supports the contractor’s ongoing learning 
process beyond simple certification. In addition to the knowledge required by BPI, Level 3 also provides 
contractors with additional technical information and advice on enhancing business practices.  Level 3 
contractors typically make a long-term career commitment to building science.  
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Level Access. Contractors visit the PATH 36 website to access the information system. They enter 
the system by providing information that filters the database for their needs and level of knowledge. 
As their knowledge increases, contractors are promoted to higher levels. Individual protocols vary 
with the contractor’s operating level. As levels increase, so does the focus on performance testing and 
a whole-house process. 
 
Figure 1 shows how contractors access the system’s three levels and Figure 2 compares the benefits 
of the three levels.  Protocols can be presented to the user by economic rank or other mechanisms. 
 
 
 
 

 
 

Figure 1. Accessing the Information System 
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Level 1 Level 2 Level 3 

Simple extensions of types 
of activities already 
undertaken 

More comprehensive 
workscopes 

Cross trade workscopes 

 

High payback Still trade based workscopes Advanced knowledge 

Less likely to get you in 
health and safety trouble 

More comfort focused 
solutions 

Business process 
development 

No extra tools Some basic testing 
introduced in stages 

• Blower door or duct testing 

• CO 

• CAZ 

Enhanced tool set, software 
modeling 

 

Health and safety triggers   

• CO detector in basement 
during install 

• CO detector in house during 
and after install 

• Use detector with numeric 
digital display 

• Train customer on response 
to CO alarm 

Increased use of testing and 
building science knowledge 
to control liability 

Full testing 

Basic pricing description 

 

More detailed pricing support Advanced pricing systems 

Advice on selecting trade 
contractors 

• HVAC 

Do they do Manual J 

Has business partners with 
building science knowledge 

• Manual J 

• NATE 

• BPI 

Whole house contractor or 
whole house team 

 
Figure 2. Comparison of Levels.
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Best Practice Process Specification 
The best practice process, as described in the Task 3 report, builds upon the process developed for the 
PIER project. As part of Task 3, the IBTS team expanded the PIER database of building science 
references and transferred it to this process structure (see Figure 3).  Each of the structure’s cells vary 
for each of the three levels and by contractor, climate and building type.  
 
Process Structure
Customer 
Assessment

House Evaluation & 
Diagnostic Testing

Measure 
Recommendations

Installation Practices Post Installation and 
Quality Control 
Practices

Identifying Initial Customer 
Concerns (Interview 
Process)

Whole House Assessment 
and Walk Thru 
Process/Protocol

Determining Equipment 
Size and Specs

Incorporating Diagnostic 
Tools

Conducting “test-out” and 
Documentation Practices

Determining Customer 
Motivations/Expected 
Results

Diagnostic Equipment 
Usage (blower doors, duct 
blasters, infrared cameras, 
manometers)

Addressing duct system & 
air flow problems 

Installer/Technician 
Training and Education

Providing Homeowner 
Operating Instructions

Determine what to spec 
and propose based on 
business model 

Determining 
Equipment/System 
Operating Efficiencies

Addressing building 
envelope issues

Best Practice Installation 
Techniques (by individual 
measure)

Scheduling Maintenance & 
Follow-up (bill tracking, 
etc.)

Combustion Safety and 
Appliance Testing

Ensuring/Including 
Appropriate Ventilation

Managing the Job Site

IAQ, Moisture & Health 
Assessments

Suggesting Appliance and 
DHW Solutions

Running Load Calculations Incorporating “non-energy 
benefits” in 
recommendations
Preparing/Presenting 
Proposals to Homeowners

Determine Job Costs and 
Work Timelines
Present the package to the 
customer  

 
Figure 3. Process Structure 
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4: USER INTERFACE SPECIFICATION 
 
The information system’s user interface should consist of an interactive system that is customized to 
each user’s interests, skills and abilities.  Branching logic may be used to determine correct solutions 
(or options) based on answers to questions about specific projects.  The user-friendly interface will 
require contractors to provide basic information on their business model, and will determine the 
contractor’s knowledge of energy efficiency and performance testing in order to place them in the 
appropriate level. 
 
As a result, the entry point for an HVAC contractor will look different than the entry point for a 
remodeling contractor. The customized interface will define the each contractor accesses data and the 
content they receive.  A brief and voluntary registration allows users to avoid re-entering their 
characterization information on subsequent visits.  
 
As part of the quick one-time collection of user profile information, content will be presented based 
on the several categories, including: 

• Contractor type 
• Climate type 
• Level of knowledge determined through basic testing (optional) 
• Interest in green strategies 
• General data 
• Interest in specific improvements 
• Marketing type 
• Building characteristics (varies by project, not based on initial registration) 

 
The screen mockups in Figure 4 demonstrate how this information could be collected quickly as part 
of a registration process and optional pretest.   
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Figure 4. Screen Mockups 
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Data Formats 
By providing information in several different ways, the Information System can address various 
needs and learning styles, thereby increasing its value. Data formats should include:   

• Video clips to demonstrate complex hands-on activities 
• Audio clips to explain concepts and procedural detail 
• Printer-friendly or hard copy documentation available when necessary. 
• Links to external websites for additional study 
• HTML format for convenience 
• Courseware for matching data to needs and for tracking progress. 

 
Checklists 
The information system will provide users with checklists to help them stay organized and to provide 
a measure of quality assurance.  The checklists will be customized to the contractor’s requirements 
and can be used in paper, computer or PDA-based formats.  
 
For example, a crew could use a checklist to check their work on an attic insulation project. The 
checklist would verify the insulation reaches all portions of the attic, and that the crew had inspected 
the basement for bypasses directly to the attic, completed a fire-safety check on the chimney, and 
cleaned the jobsite. For higher levels, the checklist could include a blower door test and infrared scan 
to verify performance. A customized checklist might also include improvements recommended by 
return on investment. 
 
Customized Documentation  
Data retrieved from the Information System will be available online, but users may also want to 
export the information to paper. For example, they may use the data to train in the field or present it 
in a proposal or contract. Paper documents produced by the database will be editable as Rich Text 
Format files (.rtf) that contractors can customize for their business. 
 
Checklists will also be available through personal digital assistants (PDAs), which will provide 
instant, portable access to all levels of information and use software to track the user’s progress.  For 
example, contractors can click once the checklist title to get the scope of the task, and double-click on 
it to get a list of tools and materials.  Clicking once on a step provides detailed guidance for that step, 
and clicking once on the detail provides a list of linked references to training resources and associated 
standards (see Figure 5). Information is presented in a variety of data types depending on the 
complexity of each step. 
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Figure 5. PDA Checklist 
 
User History  
The Information System is designed for users to return repeatedly for additional information.  A 
registration system keeps track of the contractor’s progress and activity as part of their user profile.  
Contractors can stop using the System at any time, and have the option to return to the exact spot at 
which they stopped, or return to any point in their user history. PATH can also use this information 
evaluate how contractors are using the System in order to improve the performance of the interface.  
 
The user history includes an option to enter the address for “current” individual building.  This allows 
the system to suggest information relating to regionally or nationally available tax incentives, 
financing, or rebates from utility or state programs.  Address and building type information is passed 
to a database of incentives.  This information can also be factored into economic calculations. 
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5: GRAPHICAL SPECIFICATION OF THE INFORMATION 
SYSTEM STRUCTURE 

 
 
Major Elements of the Information System 
Figure 6 displays how the major elements of the Information System interact with each other. Figures 7 
and 8 provide detailed specifications for the major elements in the system. 
 
Once the Information System has filtered information according to the user’s registration information and 
history, contractors can either explore more topical improvement-centered information or they can begin 
to change their business model with best practice process-centered information. Both information tables 
are linked to each other and draw from a common set of references. And both information tables offer 
contractors relevant reports and resources. 
 

 
Figure 6. Major Elements of the Information System 
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Best Practice Process Table Specification 
The best practice process specification is an extension of the structure used in the PIER materials. 
This specification includes the following components: 
 

• Background: Additional detail for a particular topic, including topic description, scope, tools 
and materials, history, certification criteria, time standards and location.  

• Procedure: Best practices arranged in construction sequence, and supported with a step-by-
step description of the process.   

• Presentation: Training materials based on a slide presentation with notes. 
• Content Variation: The recommendations vary with each level and could be customized by an 

energy efficiency program.  
 

 
Figure 7. Best Practice Process Specification Table 

HUD Contract Number C-CHI-00800/CHI-T0001       18 



PATH 36 Uniform Protocol for Energy-Efficient Remodeling of Existing Housing 
 

Organization of Improvements 
The information system must include both whole-house improvements and individual improvements 
information system to include individual improvements.  
 
As explained in “Lessons from the PIER Project (p. 7), Level 1 contractors can more easily 
incorporate information by an individual improvement than by integrating an entire process. 
Therefore, the information system should start from a reference database of all potential 
improvements. Each improvement will be linked to the related process issues in the database, 
ensuring that contractors have all the information they need for safety and success. 
 
The major elements in an improvement are: 
 

• Where do you improve? This section describes the area of the house that will be improved or 
the potential to upgrade a change already being made to the house. 

• What do you improve? This section describes specific objects that may exist in different areas 
of the house that could be improved. 

• How do you improve? This section describes the materials and techniques used to make the 
improvement, including installation standards. 

• How do you diagnose, price, and sell the improvement? This section describes the assessment 
process before installation. 

• Maximizing benefits:  This section provides guidance on how to get the most impact out of 
the improvement. 

• Risks:  This section supports minimizing the risks associated both inaction (not doing the 
improvement) and action (making the improvement).   

• Quality assurance: This section demonstrates how to inspect the quality of an installation. 
• Links: This section provides links to both outside information sources and sources within the 

Information System. 
• Other resources: This section describes the variety of available supporting resources.   

 
Figure 8 shows the structure of an individual improvement, and Appendix A provides an outline 
example of the Air Sealing Improvement Protocol. 
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Improvement 
Specification

Where do you improve?

H o use  Lo ca tion s

U p gra de  o p tion s

What do you improve?

Spe cific Ob je cts

H ow  do you improve?

Mate ria ls an d  Tech n iqu e s

Maximizing benefits

R isks

Avo id ing  risks d ue  to  ina ctio n

Min imizin g  risks du e  to  a ctio n
H ow  do you diagnose, pr ice and sell 
the improvement?

Gen era l ba se  b u ild in g  d a ta

C rea tin g  imp rove men t

In sta lle r d a ta  co llection  no t in flu en cing  p rice

Quality assurance

Visua l C h ecklist

Perfo rma nce  tests

Links

To re la te d  b est p ra ctice  
p roce du re  se ctio ns

To  o u tside  sou rces o f 
in fo rma tio n

Other  R esources

Vide os

C he cklists

Au d io

Forms

 
Figure 8. Structure of an Individual Improvement 

 
In Levels 2 and 3 contractors move away from individual improvements toward a whole-house 
approach. Figure 9 outlines whole-house improvements, which are divided by five main branches: 
Envelope, Energy Inputs, IEQ, Resource Efficiency and Systems. These main branches are further 
divided by topic. Appendix B provides an improvements specification table that details all of the 
potential interaction points between the contractor and the building. Contractors may select one or 
more of these potential improvements and group them so that they are bundled in a proposal. This 
will optimize the material list and specification as the contractor selects these improvements for a 
single job. 
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Figure 9. Whole-House Improvements Table 
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References Specification 
Figure 10 shows the organization of the references in the information system. The structure includes five 
main branches: 
 

• Best practices – This is the basic element developed for the PIER project.  Best practices are 
grouped into what in the PIER document was described as a protocol or and is described here as 
a “process elements”.  The term protocol is used here to describe the entire system and process 
elements used to describe the steps in a process.  This table is described above. 

• Improvements – This is the link into the Improvements table described above.  
• Problems – A list of problems in buildings will be maintained and linked to related references, 

improvements and process elements. 
• Content variation – The default content can vary by a range of user-defined inputs.  Some 

defaults are assumed and variation stored as needed. 
• Reference – This links all the tables to internal and external sources of information.   

 

 
 

Figure 10. The References Database Structure 
 

 
 
 

HUD Contract Number C-CHI-00800/CHI-T0001       22 



PATH 36 Uniform Protocol for Energy-Efficient Remodeling of Existing Housing 
 

APPENDIX A: Sample Improvement Protocol Outline 

 

Air Sealing Improvement Specification 
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1 Where do you improve? 

1.1 House Locations 

1.1.1 Attic 

1.1.1.1 Finished 

1.1.1.2 Unfinished 

1.1.2 Walls 

1.1.2.1 To outside 

1.1.2.2 To attics 

1.1.2.3 To garages and porches 

1.1.3 Basement 

1.1.3.1 Stone 

1.1.3.2 Concrete 

1.1.3.3 Block 

1.1.3.4 Other 

1.1.4 Garage 

1.1.4.1 Attached 

1.1.4.2 Separate 

1.1.5 Crawlspace 

1.1.5.1 Sealed 

1.1.5.2 Vented 

1.1.6 Windows 

1.1.6.1 Basement 

1.1.6.2 Finished space 

1.1.7 Doors 

1.1.7.1 Basement 

1.1.7.2 Finished space 
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1.1.7.3 Doors to attics 

1.2 Upgrade options 

1.2.1 Room remodel 

1.2.2 Whole house remodel 

 

2 What do you improve? 

2.1 Specific Objects 

2.1.1 Electrical 

2.1.2 Plumbing 

2.1.3 Windows 

2.1.4 Ducts 

2.1.5 Heating Pipes 

2.1.6 Sill 

2.1.7 Attic hatch 

2.1.8 Whole house fan 

2.1.9 Other 

2.1.10 Recessed lights 

2.1.11 Chimney Chase 

2.1.12 Plumbing chase 

2.1.13 Outlets 

2.1.14 Switch plates 
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3 How do you improve? 

3.1 Materials and Techniques 

3.1.1 Strategic dense pack cellulose 

3.1.1.1 Installation standards 

3.1.2 Foam 

3.1.2.1 Installation standards 

3.1.3 Caulk 

3.1.3.1 Installation standards 

3.1.4 Insulation boards and metal 

3.1.4.1 Installation standards 

3.1.5 Plate covers 

3.1.5.1 Installation standards 

3.1.6 Weatherstripping 

3.1.6.1 Installation standards 

 

4 How do you diagnose, price and sell the improvement? 

4.1 General base building data 

4.1.1 CFM50 test 

4.1.1.1 Visual alternative 

4.1.2 Dimension 

4.1.3 Zone type 

4.2 Creating improvement 

4.2.1 Savings estimate 

4.2.1.1 Changed by improvement 

4.2.1.1.1 Post CFM 50 Estimated 

4.2.2 What materials are needed and quantity 
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4.2.2.1 Cellulose 

4.2.2.2 Tubes of caulk 

4.2.2.3 Foam 

4.2.2.3.1 One part 

4.2.2.3.2 Two part 

4.2.2.4 Weatherstrip 

4.2.2.5 Insulation board 

4.2.2.6 Plate covers 

4.2.2.7 Other 

4.2.3 Detailed installer data influencing price 

4.2.3.1 Location and Number of locations for air sealing 

4.2.3.2 Access 

4.2.3.3 Head clearance 

4.2.3.4 Framing layout 

4.2.3.5 Ventilation required 

4.2.3.6 Electrical  

4.2.3.7 Knob and tube 

4.2.4 Incentives available 

4.2.4.1 Tax 

4.2.4.2 Rebates 

4.2.5 Financing terms 

4.3 Installer data collection not influencing price 

4.3.1 Notes 

4.3.2 Photos 
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5 Quality assurance 

5.1 Visual Checklist 

5.2 Performance tests 

 

6 Links 

6.1 To related best practice procedure sections 

6.1.1 Blower door testing 

6.1.2 Combustion safety 

6.1.3 Subtopic 

6.1.4 Visual inspection of the building envelope 

6.2 To outside sources of information 

6.2.1 Home Energy Articles 

6.2.2 DOE 

6.2.3 PATH 

6.2.4 EPA Home Sealing info 

 

7 Other Resources 

7.1 Videos 

7.2 Checklists 

7.3 Audio 

7.4 Forms 
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APPENDIX B: Detailed Whole House Improvements Table 
 

1 Energy Inputs 

1.1 Fuel choices 

1.1.1 Natural gas 

1.1.2 Electricity 

1.1.3 Oil 

1.1.4 Propane 

1.1.5 Wood 

1.1.6 Coal 

1.2 Renewable 

1.2.1 Types 

1.2.1.1 Solar electric 

1.2.1.1.1 Roof mount 

1.2.1.1.2 Ground mount 

1.2.1.2 Solar thermal 

1.2.1.2.1 Space heating 

1.2.1.2.2 Hot water 

1.2.1.3 Wind 

1.2.2 Site 

1.2.2.1 Orientation 

1.2.2.2 Exposure 

1.2.2.3 Average wind speed 

1.2.2.4 Shading 
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1.2.3 Installations 

1.2.3.1 Interconnect 

1.2.3.1.1 Inverter 

1.2.3.1.2 Net metering 

1.2.3.2 Storage 

1.2.3.2.1 Batteries 

1.2.3.2.2 Tanks 

1.3 Rate changes 

1.3.1 Electricity 

1.3.1.1 Submetering 

1.3.1.2 Demand metering 

1.3.1.3 Load control 

1.3.1.4 Change supplier 

1.3.1.4.1 Green supplier 

1.3.2 Gas 

1.3.2.1 Wholesale purchase 

1.3.3 Oil 

1.3.3.1 Contracts 

1.3.4 Propane 

2 Resource Efficiency 

2.1 Waste reduction 

2.2 Materials selection 
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3 Systems 

3.1 Furnace 

3.1.1 Detail 

3.1.1.1 Equipment 

3.1.1.1.1 Clean 

3.1.1.1.2 Replace 

3.1.1.1.2.1 Equipment types 

3.1.1.1.3 Repair 

3.1.1.2 Blower 

3.1.1.2.1 Replace 

3.1.1.2.1.1 ECM 

3.1.1.2.1.2 Motor controller 

3.1.1.2.2 Clean 

3.1.1.3 Ducts 

3.1.1.3.1 Treatment 

3.1.1.3.1.1 Repair 

3.1.1.3.1.2 Seal 

3.1.1.3.1.2.1 Mastic 

3.1.1.3.1.2.2 Polybuytlene tape 

3.1.1.3.1.3 Replace 

3.1.1.3.1.4 Insulate 

3.1.1.3.1.4.1 Fiberglass wrap 

3.1.1.3.1.4.2 Foam 

3.1.1.3.1.4.3 Bury with cellulose 

3.1.1.3.2 Duct Type 

3.1.1.3.2.1 Supply 
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3.1.1.3.2.2 Return 

3.1.1.4 Delivery 

3.1.1.4.1 Grilles 

3.1.1.4.2 Registers 

3.1.2 Named Improvements 

3.1.2.1 Install new furnace 

3.1.2.2 Distribution System Repair 

3.1.2.3 Distribution System replace 

3.1.2.3.1 General Data 

3.1.2.3.1.1 Location 

3.1.2.4 Equipment repair or clean and tune 

3.1.2.5 Misc 

3.2 Boiler 

3.2.1 Detail 

3.2.1.1 Equipment 

3.2.1.1.1 Replace 

3.2.1.1.1.1 Munchkin 

3.2.1.1.2 Repair 

3.2.1.1.3 Clean and tune 

3.2.1.2 Piping 

3.2.1.2.1 Insulate 

3.2.1.2.2 Replace 

3.2.1.3 Pumps 

3.2.1.3.1 Replace 

3.2.1.3.2 Repair 
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3.2.1.4 Radiation 

3.2.1.4.1 Convectors 

3.2.1.4.2 Baseboard 

3.2.1.4.3 Radiators 

3.2.1.4.4 Radiant heat 

3.2.2 Named Improvement 

3.2.2.1 Install new boiler 

3.2.2.2 Repair boiler 

3.3 Cooling 

3.3.1 Detail 

3.3.1.1 Equipment 

3.3.1.1.1 Bryant 

3.3.1.2 Ducts 

3.3.1.2.1 Return 

3.3.1.2.1.1 Repair 

3.3.1.2.1.2 Seal 

3.3.1.2.1.3 Replace 

3.3.1.2.1.4 Insulate 

3.3.1.2.2 Supply 

3.3.1.2.2.1 Repair 

3.3.1.2.2.2 Seal 

3.3.1.2.2.3 Replace 

3.3.1.2.2.4 Insulate 

3.3.1.3 Controls 

3.3.1.3.1 Thermostat 

3.3.1.3.1.1 Programmable 
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3.3.1.3.2 TXV 

3.3.1.4 Refrigerant 

3.3.1.4.1 Alternate Refrigerants  

3.3.1.5 Blower 

3.3.1.5.1 ECM 

3.3.1.5.2 Clean 

3.3.1.6 Delivery 

3.3.1.6.1 Grilles 

3.3.1.6.2 Registers 

3.3.2 Named Improvement 

3.3.2.1 install cooling system 

3.3.2.2 Repair cooling system 

3.4 Geothermal 

3.4.1 Detail 

3.4.1.1 Water to air 

3.4.1.2 Water to Water 

3.4.1.3 Loop type 

3.4.1.3.1 Horizontal 

3.4.1.3.2 Vertical 

3.4.2 Named Improvement 

3.5 Temperature Controls 

3.5.1 Detail 

3.5.1.1 Thermostat 

3.5.1.1.1 Programmable 

3.5.1.1.2 Remote control 

3.5.1.1.3 Demand control 

HUD Contract Number C-CHI-00800/CHI-T0001       35 



PATH 36 Uniform Protocol for Energy-Efficient Remodeling of Existing Housing 
 

3.5.2 Named Improvement 

3.6 Mechanical Ventilation 

3.6.1 Equipment 

3.6.1.1 Bath fan 

3.6.1.2 Kitchen fan 

3.6.1.3 Central exhaust 

3.6.1.4 Air to Air Heat Exchanger 

3.6.1.4.1 ERV 

3.6.1.4.2 HRV 

3.6.2 Ducts 

3.6.2.1 Repair 

3.6.2.2 Replace 

3.6.2.3 Install 

3.6.3 Controls 

3.6.3.1 Humidistat 

3.6.3.2 Timer 

3.6.3.3 On demand override 

3.7 DHW 

3.7.1 Equipment 

3.7.1.1 Replace 

3.7.1.1.1 Tank 

3.7.1.1.1.1 Natural draft 

3.7.1.1.1.1.1 Brands and Models 

3.7.1.1.1.2 Natural draft sealed 

3.7.1.1.1.2.1 Brands and Models 

3.7.1.1.1.3 Indirect fired 
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3.7.1.1.1.3.1 Brands and Models 

3.7.1.1.1.4 Power draft 

3.7.1.1.1.4.1 Brands and Models 

3.7.1.1.2 Tankless 

3.7.1.1.2.1 Brands and Models 

3.7.1.1.3 Solar 

3.7.1.1.3.1 Brands and Models 

3.7.1.2 Insulate 

3.7.1.3 Change settings 

3.7.2 Pipes 

3.7.2.1 Insulate 

3.7.2.2 Replace 

3.7.2.3 Recirculation 

3.7.2.3.1 Controls 

3.7.2.3.2 Pumps 

3.7.2.4 Water use reduction 

3.7.2.4.1 Manifolds 

3.7.2.4.2 Pump back systems 

3.7.3 End uses 

3.7.3.1 Replace showerheads 

3.7.3.2 Replace faucet aerators 

3.7.4 Leaks 

3.7.4.1 Repair 
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3.8 Lighting 

3.8.1 Treatment 

3.8.1.1 Replace Bulbs 

3.8.1.2 Replace Fixtures 

3.8.2 Area 

3.8.2.1 Inside 

3.8.2.2 Outside 

3.9 Appliances 

3.9.1 Refrigerator 

3.9.1.1 Replace 

3.9.1.1.1 Brands 

3.9.1.2 Clean coils 

3.9.2 Freezer 

3.9.2.1 Replace and recycle 

3.9.2.1.1 Brand 

3.9.2.2 Clean coils 

3.9.2.3 Remove and Recycle 

3.9.3 Washer 

3.9.3.1 Horizontal axis 

3.9.3.1.1 Brand 

3.9.4 Dryer 

3.9.4.1 Fuel change 

3.9.5 Kitchen 

3.9.5.1 Microwave 

3.9.5.2 Dishwasher 
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3.9.6 Entertainment 

3.9.6.1 Reduce vampire losses 

3.9.7 Waterbeds 

3.9.7.1 Replace with mattress 

3.9.7.2 Insulate 

3.9.8 Water Pumps 

3.9.8.1 Replace pressure tank 

3.9.9 Computers 

3.9.9.1 Sleep settings 

3.9.9.2 LCD monitors 

3.10 Water 

3.10.1 Toilets 

3.10.2 Leaks 

3.10.3 Irrigation system repair 

4 IEQ 

4.1 Radon 

4.1.1 Remediation 

4.1.2 Testing 

4.1.3 Isolation 

4.2 Dust 

4.2.1 Filters 

4.2.1.1 Electrostatic 

4.2.1.2 Media Filter 

4.2.2 Central Vacuum 

4.2.3 HEPA floor vacuum 

4.3 Mold 
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4.3.1 Removal and cleaning 

4.3.2 UV light 

4.4 VOCs 

4.4.1 Removal 

4.4.2 Venting 

4.5 Lead 

4.5.1 Control strategies 

4.5.2 Remediation 

4.6 Fire Hazard 

4.6.1 Removal 

4.6.2 Repair  

4.6.3 Detector installation 

4.7 Asbestos 

4.7.1 Control strategies 

4.7.2 Remediation 

4.8 CO and Venting 

4.8.1 Venting repair 

4.8.1.1 DHW Orphan 

4.8.1.2 DHW vent 

4.8.1.3 Heating vent 

4.8.1.4 Space heater vent 

4.8.2 Replacement of appliance 

4.8.3 Seal ducts 

4.8.4 Fireplace repair 

4.8.4.1 Pointing 

4.8.4.2 Liner 
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4.8.5 Chimney repair 

4.8.5.1 Pointing 

4.8.5.2 Liner 

4.8.5.3 Cleaning 

4.8.6 Appliance clean and tune 

4.8.6.1 Oven 

4.8.6.2 Burner 

4.8.7 Detector installation 

4.8.7.1 Mechanical room 

4.8.7.2 Living area 

4.8.7.3 Garage 

4.9 Moisture Control 

4.9.1 Exterior grading 

4.9.2 Gutters 

4.9.2.1 Cleaned 

4.9.2.2 Repaired 

4.9.2.3 Replaced 

4.9.2.4 Installed 

4.9.3 Drainage improvements 

4.9.4 Roof flashing 

4.9.5 Roof repair 

4.9.6 Window flashing 

4.9.7 Sump pumps 

4.9.8 Ground vapor barrier  

4.9.9 Irrigation system repair 

4.9.10 Roof ventilation 
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4.9.10.1 Ridge vent 

4.9.10.2 Mushroom vent 

4.9.10.3 Gable vent 

4.9.11 Vent dryer 

4.9.12 Vent exhaust fan 

4.9.13 Vent recirculating kitchen vent 

4.9.14 Dehumidistats  

5 Envelope 

5.1 Air Sealing 

5.1.1 Area 

5.1.1.1 Attic 

5.1.1.1.1 Finished 

5.1.1.1.2 Unfinished 

5.1.1.2 Walls 

5.1.1.2.1 To outside 

5.1.1.2.2 To attics 

5.1.1.2.3 To garages and porches 

5.1.1.3 Basement 

5.1.1.3.1 Stone 

5.1.1.3.2 Concrete 

5.1.1.3.3 Block 

5.1.1.3.4 Other 

5.1.1.4 Garage 

5.1.1.4.1 Attached 

5.1.1.4.2 Separate 
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5.1.1.5 Crawlspace 

5.1.1.5.1 Sealed 

5.1.1.5.2 Vented 

5.1.1.6 Windows 

5.1.1.6.1 Basement 

5.1.1.6.2 Finished space 

5.1.1.7 Doors 

5.1.1.7.1 Basement 

5.1.1.7.2 Finished space 

5.1.1.7.3 Doors to attics 

5.1.2 Penetrations 

5.1.2.1 Electrical 

5.1.2.2 Plumbing 

5.1.2.3 Windows 

5.1.2.4 Ducts 

5.1.2.5 Heating Pipes 

5.1.2.6 Sill 

5.1.2.7 Attic hatch 

5.1.2.8 Whole house fan 

5.1.2.9 Other 

5.1.2.10 Recessed lights 

5.1.2.11 Chimney Chase 

5.1.2.12 Plumbing chase 

5.1.2.13 Outlets 

5.1.2.14 Switch plates 
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5.1.3 Penetrations 

5.1.3.1 Electrical 

5.1.3.2 Plumbing 

5.1.3.3 Windows 

5.1.3.4 Ducts 

5.1.3.5 Heating Pipes 

5.1.3.6 Sill 

5.1.3.7 Attic hatch 

5.1.3.8 Whole house fan 

5.1.3.9 Other 

5.1.3.10 Recessed lights 

5.1.3.11 Chimney Chase 

5.1.3.12 Plumbing chase 

5.1.3.13 Outlets 

5.1.3.14 Switch plates 

5.1.4 Treatments 

5.1.4.1 Strategic dense pack cellulose 

5.1.4.2 Foam 

5.1.4.3 Caulk 

5.1.4.4 Insulation boards and metal 

5.1.4.5 Plate covers 

5.1.4.6 Weatherstripping 

5.1.5 Named Improvement 

5.1.5.1 General air sealing 

5.2 Insulation 

5.2.1 Areas 
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5.2.1.1 Attics 

5.2.1.1.1 Floor 

5.2.1.1.2 Ceiling 

5.2.1.1.3 Slope 

5.2.1.1.4 Hatch or door 

5.2.1.2 Walls 

5.2.1.2.1 Plank 

5.2.1.2.2 Brick 

5.2.1.2.3 Tongue and groove 

5.2.1.2.4 Stucco 

5.2.1.2.5 Cedar shingle 

5.2.1.2.6 Vinyl siding 

5.2.1.2.7 Asbestos shingle 

5.2.1.3 Floors 

5.2.1.3.1 To basement 

5.2.1.3.2 To crawlspace 

5.2.1.3.3 To garage 

5.2.1.4 Basement 

5.2.1.5 Crawlspace 

5.2.1.6 Other 

5.2.1.7 Roof 

5.2.2 Treatments 

5.2.2.1 Cellulose 

5.2.2.1.1 Spray 

5.2.2.1.2 Dense pack 

5.2.2.1.3 Open blow 
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5.2.2.1.4 Dense pack with cover 

5.2.2.2 Foam 

5.2.2.2.1 Spray 

5.2.2.2.2 Board 

5.2.2.3 Fiberglass 

5.2.2.3.1 Batt 

5.2.2.3.2 Sheet 

5.2.2.3.3 Board 

5.2.3 Named Improvements 

5.2.3.1 Wall insulation 

5.2.3.2 Attic Insulation 

5.2.3.3 Basement wall 

5.2.3.4 Floor 

5.2.3.5 Crawlspace 

5.2.3.6 roof 

5.3 Windows and doors 

5.3.1 Replacement Inserts 

5.3.1.1 Brand 

5.3.2 Full replacements 

5.3.2.1 Brands 

5.3.3 Interior storm 

5.3.3.1 Brand 

5.3.4 Replacement door 
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5.3.5 Repair 

5.3.5.1 Caulk 

5.3.5.2 Window Hardware 

5.3.5.3 Door hardware 

5.3.5.4 Door frame 

5.3.5.5 Glass 

5.3.5.6 Trim 

5.3.6 Materials 

5.3.6.1 Glass 

5.3.6.1.1 Layers 

5.3.6.1.1.1 Two 

5.3.6.1.1.2 Three 

5.3.6.1.2 Treatments 

5.3.6.1.2.1 Low e 

5.3.6.1.2.2 Low e high SHGC 

5.3.6.1.2.3 Other 

5.3.6.1.3 Gas 

5.3.6.1.3.1 Air 

5.3.6.1.3.2 Argon 

5.3.6.1.3.3 Krypton 

5.3.6.1.4 Spacer 

5.3.6.1.4.1 Warm 

5.3.6.1.4.2 ? 

5.3.6.2 Frame 

5.3.6.2.1 Wood 

5.3.6.2.2 Vinyl 
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5.3.6.2.3 Aluminum 

5.3.6.2.4 Fiberglass 

5.3.7 Named Improvements 

5.3.7.1 Window replacement 

5.3.7.2 Door Replacement 

5.3.7.3 Window repair 

5.3.7.4 Door repair 

5.4 Roof 

5.4.1 Repair 

5.4.2 Moisture control 

5.5 Foundation 

5.5.1 Repair 

5.5.2 Moisture control 
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