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INTRODUCTION
The mission of the Department of Energy (DOE) and the Weatherization Assistance Program (WAP)
is: “To reduce energy costs for low-income families, particularly for the elderly, people with disabilities,
and children, by improving the energy efficiency of their homes while ensuring their health and safety.”

The Energy Auditor (EA) is an experienced professional who evaluates the health and safety issues,
durability, comfort, and energy use of a residential building.

Depending on the level of the audit, an energy audit may include some or all of the following tasks:

* Inspect the building and its mechanical systems to gather the information necessary for
decision making.

« Evaluate the current energy consumption along with the existing condition of the building.

« Diagnose areas of energy waste, health and safety, and durability problems related to energy
conservation.

* Recommend energy conservation measures (ECMs).

» Diagnose health and safety problems, and how the proposed ECMs may affect these
problems.

« Estimate labor and material costs for ECMs.

» Educate residents about their energy usage and proposed energy retrofits.

* Encourage behavioral changes that reduce energy waste.

» Create written documentation of the energy audit and the recommendations offered.
The health and safety of clients must never be compromised by weatherization. Weatherization
work can change the operation of heating and cooling systems, alter the moisture balance within the

home, and reduce a home’s natural ventilation rate. Weatherization workers must take all necessary
precautions to avoid potential harm to our clients from these changes.



Additional regulatory and legislative changes in the late 1990s increased flexibility for states. The
average amount of spending per home was raised and the requirement that 40% of Program funds
be spent on materials was removed in response to the nationwide integration of advanced energy
audits. Electric baseload measures were approved and incorporated in 2000.

Also, in 2000, DOE increased flexibility for providers to ease budget constraints related to health

and safety expenditures. To help Grantees weatherize more multifamily dwelling units, the eligibility
criteria was changed to allow the weatherization of units where low-income tenants account for half of
the building’s residents in certain situations.

The Energy Independence and Security Act of 2007, which reauthorized the Program, was expanded
by DOE during the rulemaking to include any territory or possession of the U.S. in the definition of
“states” as an eligible grantee of the Program.

As part of the Recovery Act that was signed into law on Feb. 17, 2009, the Program was provided $5
billion in additional funding to support jobs, spur economic growth, and expedite the weatherization of
more low-income homes.

Today, DOE’s Weatherization Assistance Program has evolved into a sophisticated residential
program that addresses whole-house energy efficiency and promotes a whole-community approach.

Now, with that perspective in mind, take a look at the significant program updates during 2020.
«  The WAP was reauthorized through FY 2025.

* Authority to “reweatherize” a home if 15 years have passed since the original services
were completed.

What the above history and recent updates represent is an ongoing commitment by Congress to
support the WAP. Congress continues to recognize the worth of the WAP and the long-lasting benefits
it provides to low-income households. Michigan’s WAP Network will continue to do our part to earn
their support and confidence.
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1.0 Certification and Training

The training requirements outlined in this guide are current as of the publication date. All
energy auditors and quality control inspectors working in the Weatherization Assistance
Program are required to follow all certification and training requirements in CSPM 618.
Please note that additional comprehensive training opportunities, offered by MITEC and
other IREC-accredited providers, are available beyond the requirements outlined in CSPM
618 and the Energy Auditor certification standards.

1.1 Energy Auditor Certification / Training Requirements

The energy auditor must maintain the following:
* Health and Safety Training

* Lead Safe Work Practices Training

* OSHA 10 Hour Certification

+ BPI EAand / or BA-P Certification

* NEAT/MHEA Data Collection Training

The BPI Building Analyst Professional and BPI Energy Auditor are recognized
certifications to complete energy audits in the Michigan Weatherization Assistance
Program.

Michigan’s technical field staff must participate in Comprehensive Training in
alignment with their JTA every three years. Comprehensive training must be
completed within 180 days after beginning work in WAP.

1.2 Quality Control Inspector:

A quality control inspector is a residential energy-efficiency professional who ensures
the completion, appropriateness, and quality of energy upgrade work by conducting
a methodological audit/inspection of the building, performing safety and diagnostic
tests, and observing the work.

Individuals must be BPI Energy Auditor certified and successfully challenge the BPI
Quality Control Inspector (QCI) online exam to become BPI QCI certified.
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2.0 Tools for the Job

There are many tools required to complete a full energy audit correctly and efficiently. We
will cover all of the required tools as well as others that will make the job easier and help you
attain the best data possible.

21 Required Tools:

» Computer for audit creation, work order creation, and document uploading.
* Personal CO monitor.
* Pressure pan.

« Exhaust fan flow meter (a large piece of cardboard can be used to help measure
kitchen range hoods).

* Blower door.

*  Manometer (2 preferred).

* Multiple long hoses for manometer.

+ Combustion analyzer.

* Infrared camera (infrared scans are required per CSPM 606.1).

» Digital Camera (keep note of required photo requirements per CSPM 612).
» Gas leak detector (capable of displaying % LEL) (See BPI 1200).

+ Tape measure (needed for accurate dimensions, used when inputting data for
your audit).

« Watt meter (needed for evaluating refrigerators).
» Ladder (will be very difficult to do an audit in most cases without a ladder).

» Flashlight (allows you to assess poorly lit areas such as attics, crawlspaces, and
basement corners).
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2.0 Tools for the Job

2.2 Other Tools:

« Small brass tubing to get manometer hoses under doors or into attic spaces.
+ Dirill with a charged battery and drill bits.

+ Smoke puffer (smoke pens, small mirror, or even glasses could be used to see
spillage when testing a water heater).

» Thermometer (2 preferred).

» Duct mask (painter’s tape, etc.).

* \oltage tester.

* Moisture meter.

* Hand tools (screw drivers, crowbar, utility knife, hammer).

» PPE (Tyvek suit, boots, mask, etc.) (useful for inspecting areas like dirty
crawlspaces).

» Disposable shoe covers.
» Extended lighter (handy for relighting pilot lights).
« Extension cord.

» 2-prong to 3-prong plug adaptor (many homes with older electrical will require an
adaptor to run your blower door).

* Shaving cream (can be used for dust control when drilling).
» Pen/paper.
* Mud/spackle with joint knife or hole plugs.

» Portable construction vacuum.
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3.0 Client Interview and Paperwork

Before conducting the energy audit, it's important to communicate a few key details to the
client ahead of your visit:

If there are any pets, clients should have them secured somewhere safe and away from
inspection/work areas.

Any entryways and appliances that will be evaluated will need to be clear and accessible.
Examples include the attic hatch, crawlspace accesses, furnace, dryer, refrigerator, and
oven.

They’ll need to know you'll be accessing every part of their home and it could take up to
four hours.

If they have any fireplaces, they’ll need to extinguish and clean them before you arrive so
the blower door doesn’t pull embers, coals, or ashes into the home.

It is best practice to inform the homeowner that someone 18 years or older should be
present at the time of the audit.

Subgrantee auditors are required to conduct on-site interviews with weatherization clients.
This interview process should provide the auditor with enough background information to

pro

perly identify hazards that exist, health and safety (H&S) issues, and energy conservation

opportunities. The following items are required components of a complete energy audit:

3.1

3.2

3.3

3.4

Problem identification, such as dwelling use, heating and cooling habits, and comfort
issues. Discuss energy conservation opportunities and H&S issues with the client.
Make the client aware of the methods and processes associated with installing
certain measures such as insulating and patching walls from the interior of the home.
The client should be informed that the audit needs to be completed before any of the
discussed work can be approved to move forward.

Information about the Weatherization Assistance Program (WAP), services provided
by the program and strategies that the client could employ to reduce their energy
use.

Discuss any medical concerns the client may have and any possible
accommodations.

Client education is required when hazards exist.
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3.0

3.5

2026 EDITION

Client Interview and Paperwork

All required paperwork per CSPM 612:

Client plan of action.

DHS-4285, Pre-Renovation Form Confirmation of Receipt of Lead
Pamphlet (or certificate of mailing) per CSPM 615.

LRRP Documentation, when applicable.

Michigan Weatherization Program Health & Safety Assessment Findings, DHS-

552.
Release of Liability and Waiver of Claims, DHS-552-A (per CSPM 617).
Signed radon informed consent form.

Any other forms that require client signature (e.g., asbestos notice,
unsafe condition, infrared scan, etc.).

A completed data collection form.

A completed work order.

A completed DOE-approved audit.

State Historic Preservation Office (SHPO) Documentation — See Item 619.

Multi-Family File Documentation Including Audit Runs and Periority Lists.
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3.0 Client Interview and Paperwork

The WAP file for each building must contain at least the following information from the
energy audit:

+ The recommended statement of work including the savings-to-investment ratios
(SIRs) of each measure and the total project SIR.

» If any measures were bought down or otherwise leveraged the documentation
must show the pre-leveraged SIRs of each individual measure and the pre-
leveraged project SIR.

» Documentation must include the other sources that funded each bought-down
measure.

» Either a printed file showing all of the building audit inputs and outputs or the
immediately accessible electronic file that shows all the audit inputs and outputs.
For priority list projects the file must include all pre-weatherization measurements.

* Final installed costs of each measure and the total project cost. If the project went
through the bidding process, then all bid prices — winning and losing bids — must be
in the file.

* All specifications defining each measure.
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4.0 Assessment Summary

In most cases, the audit is the initial assessment of the home. As part of the energy audit
the auditor must complete the uniform data collection tool. The energy audit must include at
least the following activities:

4.1 Upon entry into the home, test for ambient carbon monoxide and combustible gases.

4.2 Determinations are made if the building will be a deferral. Reasons for a deferral can
be found in CSPM 609 and the subgrantee’s deferral policy.

4.3 Detailed drawing of the house must be completed and include the following required
elements:

* |dentifies room labeling and corresponds with the work order.

» Shows measurements on the diagram for proper square footage calculations and
verification.

+ Identifies windows and doors on all sides of the dwelling.

Establishes the thermal and pressure boundary.

4.4 An agency may choose to keep job photographs on an agency system. The agency
is responsible for supplying the photographs to BCAEO staff upon request and
in a timely manner (photograph requests must be met within four working days).
The agency should provide photographs for any jobs pulled in the BCAEO/DOE
monitoring scope. The agency will be responsible for the storage of the photographs
as outlined in the DOE agreement.

Agencies that do not wish to store their photographs on an agency system must
upload photographs to the database (compressed to e-mail 96PPI). Photographs
must be labeled.

Photos of the home and conditions should be taken at the EA and QCI, unless
otherwise noted, and labeled to identify at what stage they were taken. Required
photographs for each weatherization unit include:

» All sides of house/mobile home.

* Any existing damage to finishes to ensure that weatherization workers aren’t
blamed for pre-existing damage. (EA, as applicable).
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4.0
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Assessment Summary

Basement/foundation.

Furnace or heating system; with venting, if possible.

Domestic Water Heater (DWH); with venting, if possible.

Combustion appliance venting if unable to capture in appliance photo.
Clothes dryer with venting.

Refrigerator.

Initial state of attic including existing insulation, knob & tube wiring and exhaust fan
ducting when applicable.

All measures addressed with WRF or Deferral Reduction Funds — pre and post
installation.

All installed measures.

Work areas not accessible at time of QCI or monitoring.

Exhaust fans and/or controls for ASHRAE compliance, where applicable.
Photographic justification of all IRMs (also requires written justification).

Anything out of the ordinary where additional documentation supports the
weatherization work (e.g. large bypasses in attic, crawlspace clutter, etc.).

All relevant H&S items for the job. These photos include:
» Site containment set up for LSW (see H&S Plan for details).

» H&S roof repair is well documented with written explanation and photos of the
biological growth in the client file.

» H&S Window or Door repair is well documented with written explanation and
photos of the biological growth in the client file.

» Recommended: Stove testing results.
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4.0 Assessment Summary

+ All call back work completed (QCI).
* All complaint follow ups.
» Refrigerator installation if installed after the QCI (see CSPM 602).

* Document condition(s) outlined in a CSPM-required Notice (e.g., Asbestos or
Potentially Unsafe Conditions, Hazard Identification and Notification).

4.5 An inspection of baseload use is performed:
» Refrigerators are metered as appropriate.
» Lighting Upgrades are investigated.
* Hot water consumption efficiency upgrades are investigated.

4.6 A comprehensive exterior inspection encompassing all building components,
including structural condition, orientation, measurements, insulation levels, health
and safety considerations, site grading, and potential moisture concerns.

4.7 A detailed attic inspection covering all relevant building components, including
structural condition, measurements, air leakage points, insulation levels, health and
safety considerations, moisture-related issues, and ventilation requirements.

4.8 A detailed basement/crawlspace inspection covering all relevant building
components, including structural condition, measurements, air leakage points,
insulation levels, health and safety considerations, moisture-related issues, and
ventilation requirements.

4.9 Any Health and Safety (H&S) issues are documented and required notification
provided to client: Mold/moisture, dryer/exhaust fan terminations, plumbing problems,
electrical problems, asbestos, etc. (See CSPM 614 for a comprehensive list of H&S
items)

410 Lead issues are documented and a determination will be made regarding the need to
use lead-safe work practices.
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Assessment Summary

Inspection of the combustion appliances is performed; reference the current version
of the BPI 1200 standard. This includes being able to check for gas leaks, electrical
safety, combustion air requirements, vent system visual inspection, duct system visual
inspection, and visual inspection of cleanliness.

Combustion appliance zone (CAZ) pressure diagnostics (Worst-Case
depressurization of the CAZ) and operational testing are required (establish flow in the
vent under worst-case conditions, spillage, CO, and temperature rise on a forced air
system). (See section 6.0)

Blower door testing is performed - looking for leakage areas (specifically high and
low), making sure zones that can be isolated are investigated (sections of the

home - basements), making sure additional blower door readings are obtained for
pressure diagnostic purposes, if appropriate. Verify correct thermal and pressure
boundaries have been established. An evaluation for presumed asbestos containing
material (including vermiculite) must be done prior to any blower door testing. Upon
identification of friable Presumed Asbestos Containing Material (PACM) follow the H&S
section in CSPM 614. See section 11 for more blower door guidance.

Pressure diagnostics are performed - attics, basements, crawls, building sections
where thermal and pressure boundary alignment are questioned (attached porches,
bulkheads, etc.), attached garages, pressure pan testing on ducts as appropriate,
interior room and main body pressures (done with furnace fan only) - evaluation of the
results to assist in work scope development is required. Testing locations and results
must be clearly documented. (See CSPM 612 for a complete list of required advanced
diagnostics and assessments)

Air sealing opportunities must be identified to appropriately align the pressure and
thermal boundaries.

Infrared camera used as appropriate (specifically for blower door testing).

Existing exhaust fans are measured for flow and other data gathered to calculate
ASHRAE ventilation requirements.

Communicate with the client before leaving the initial audit. Set expectations for the

next steps in the process and the overall weatherization workflow. Finish any client
education.
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5.0 Health and Safety Assessment

Guidance from this section is not meant to replace information presented in CSPM.

Health and safety (H&S) measures shall be addressed as required to eliminate hazards as
defined in the H&S plan, see CSPM 614 and Attachment to 614. H&S measures must be
installed in accordance with SWS aligned Michigan Field Guide, and state / local codes.

Health and Safety (H&S) funds may be used for:

* The elimination of energy related health and safety hazards, that are necessary before or
because of the installation of weatherization measures.

* Only measures specified in CSPM 614 are eligible for installation using Health & Safety
(H&S) funds.

Emergency Procedures

Subgrantee staff must immediately respond to all life threatening Health and Safety issues or
situations. Use the following immediate responses for life threatening issues identified from
testing or from other hazards requiring an immediate response. Procedures on how crews
will handle life threatening hazards are observed: (Example: during testing of Combustion
Gases when ambient CO is 70 ppm or greater, building structure issues, gas leaks from
natural gas and/or propane, electrical fire hazards, electrical water hazards, and others
hazards as identified)

+ Terminate the inspection.

+ Immediately notify the homeowner — occupants of the need for all building occupants to
evacuate the building.

* Leave the building.

* Notify the appropriate emergency services from outside of the home.

» Call the Manager for instructions.

Reporting of Emergency Situation Requirements:

Reporting the emergency is not an indication for action to be taken by the State’s
Weatherization Office, it is just a reporting requirement to track emergency situations.
Subgrantees must report emergency situations identified at any stage of the weatherization
work (audit, installation, quality control inspection). Subgrantees must submit an email to the
MDHHS-BCAEO@michigan.gov within 24 hours to report the emergency Health and Safety
issues identified. The email must include job identifier, reason for the issue, and the remedy
of the life-threatening situation. In addition, please provide the timeline and people involved
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5.0 Health and Safety Assessment

in the response taken in the email. Full documentation on the issues identified, response
taken with timeline, results of response action, and notification email to the BCAEO must be
uploaded in the client file.

Carbon monoxide alarms shall be installed by the Energy Auditor during the audit in a
dwelling under the following circumstances:

Whenever a local agency must defer work and the dwelling unit contains an unsafe
combustion appliance.

A combustion appliance is emitting unsafe levels of CO that cannot be immediately
remedied.

A combustion appliance has a minimal draft and/or spillage and no CO is being produced.

The dwelling contains a fireplace or wood burning stove that draws combustion air from
inside the dwelling.

* Please see the Michigan Field Guide Appendix A-2 for installation requirements for CO
and smoke alarms.

Health and Safety Assessments

To safeguard the lives and well-being of subgrantee employees, contractors, and
weatherization clients, auditors are required to conduct a health and safety (H&S)
assessment during the initial home audit, before any weatherization work can begin.
Identified H&S issues must be documented and corrected before work proceeds if such
repairs are cost-effective and feasible. Where problems are beyond the scope of the
program, the homeowner and the client must be notified of the problem(s) in writing and an
explanation of the deferral process must be discussed and documented. The following areas
must be assessed for H&S issues and addressed if found to be deficient (See CSPM 614
Attachment for further information on required actions, allowable actions, prohibited actions,
required testing/inspection, allowable testing/inspection, required occupant education, and
funding limitations):

» Air-Conditioning, Heating Systems, and Combustion Appliances

» Asbestos (Confirmed and/or Presumed Asbestos Containing Material)
+ Biologicals and Unsanitary Conditions

» Building Structure and Roofing (e.g., roofing, wall, foundation)

* Code Compliance
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5.0 Health and Safety Assessment

+ Electrical

* Fuel Leaks

+ Gas Ovens/Stovetops/Ranges

* Hazardous Materials

* Injury Prevention of Occupants

» Lead-Based Surface Coverings (Paint, Varnishes, Roofing, etc.)
* Mold and Moisture

» Occupant Pre-existing or Potential Health Conditions

* Pests

* Radon

» Safety Devices: Smoke and Carbon Monoxide Alarms, Fire Extinguishers
+ Ventilation and Indoor Air Quality

« Water Heaters

» Worker Safety
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6.0 Combustion Appliance Assessment

Combustion Appliance and Fuel Distribution System Inspection shall be conducted for each
system in operation, please reference BPI 1100 and BPI 1200.

6.1 Where solid fuel-burning equipment is present, fire extinguishers may be provided as
an allowable health and safety measure.

6.2 Ambient Air Monitoring for CO: The BPI 1200 standard requires CO monitoring at all

times, during combustion testing this ensures that CO in the combustion appliance
zone (CAZ) doesn’t exceed dangerous levels.

6.3 Examine appliances for signs of damage, misuse, improper repairs, and lack of
maintenance.

6.4 Inspect combustion venting systems for damage, leaks, disconnections, inadequate
slope, and other safety hazards.

6.5 Place the Combustion Appliance Zone (CAZ) under worst-case depressurization
conditions. Then perform a worst-case CAZ test.

6.6 The following steps shall be completed for the purpose of placing the Combustion
Appliance Zone (CAZ) under the greatest depressurization achievable given the
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6.0

2026 EDITION

Combustion Appliance Assessment

weather/temperature conditions at the time of the inspection. Once it has been
determined that the greatest possible depressurization has been achieved, the
CAZ shall remain in this depressurized state during all spillage assessment and CO
measurements conducted in the CAZ. (Step by step CAZ form located at the end of
section 6)

1. Place all combustion appliances located within the CAZ in their standby mode and
prepare for operation.

2. Fires in woodstoves and/or fireplaces shall be fully extinguished, with no hot coals
or embers, prior to performing a depressurization test. Close fireplace dampers
and any fireplace doors.

3. Close all building exterior doors and windows. Close all CAZ doors. Close the
interior doors of all rooms except for rooms with an exhaust fan and rooms with a
central forced air system return. Outdoor openings for combustion air shall remain
open.

4. Turn off any mechanical ventilation and forced air cooling or heating system
blowers.

5. Using a calibrated manometer or similar pressure measuring device intended for
this purpose, measure and record the baseline pressure in the CAZ with reference
to (WRT) outside. Compare this measurement with subsequent pressure
measurements to determine the greatest negative pressure achievable in the CAZ.

6. Turn on the following exhaust equipment: clothes dryers (check and clean the
dryer filter and look for blockage at the external vent damper prior to operation),
range hoods, and other exhaust fans. If there are speed controls, operate the
exhaust equipment at the highest speed setting. Do not operate a whole house
cooling exhaust fan.

7. Measure and record the pressure in the CAZ WRT outside.

8. Turn on any central forced air system blowers and measure and record the
pressure in the CAZ WRT outside.

9. If the pressure in the CAZ becomes more negative WRT outside after the blower
is turned on, the blower shall remain on during combustion appliance safety
inspection.

15/118



6.0 Combustion Appliance Assessment

10.If the pressure in the CAZ becomes more positive WRT outside after the blower
is turned on, the central forced air system blowers shall be turned off during the
combustion appliance safety inspection.

11. Open interior door/s directly leading to the CAZ. Measure and record the pressure
in the CAZ WRT outside.

12.If the pressure in the CAZ becomes more negative WRT outside after the door(s)
are opened, the door(s) shall remain open during the combustion appliance
safety inspection.

13. Starting with the appliance with smallest BTUh input rating, follow lighting
instructions and place in operation. Adjust the thermostat or control so the
appliance will operate continuously.

14. Spillage assessment and CO measurement in cold vent (except domestic water
heaters).

» Spillage shall be assessed at 5 minutes of main burner operation.

15. Action levels for spillage occurring at 5 minutes of main burner operation shall be
in accordance with Annex D, Table D.1.A.

16.CO measurement of undiluted flue gas shall be taken at 5 minutes of main
burner operation. The CO measurement shall be compared with the appropriate
CO threshold in Section 7.9.5, Table 1, CO Thresholds for Fossil Fuel-Fired
Appliances (Table 1).

17.Action levels for CO exceeding the appropriate threshold in Section 7.9.5, Table 1
shall be in accordance with Annex D, Table D.1.B.

18. Spillage assessment and CO measurement in domestic water heaters or warm
vent.

» Spillage shall be assessed at 2 minutes of main burner operation.

* Action levels for spillage occurring at 2 minutes of main burner operation shall
be in accordance with Annex D, Table D.1.A.
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6.0 Combustion Appliance Assessment
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19. Spillage testing must be completed for all natural-draft appliances. Spillage
must first be tested under worst-case conditions and then repeated for natural
conditions if the appliance fails under worst-case. If an appliance fails spillage
or CO at worst case depressurization, specify measures to correct CAZ
depressurization.

20.CO measurement of undiluted flue gas shall be taken at 5 minutes of main burner
operation. The CO measurement shall be compared with the appropriate CO
threshold in Section 7.9.5, Table 1.

21.Action levels for CO exceeding the appropriate threshold in Section 7.9.5, Table 1
shall be in accordance with Annex D, Table D.1.B.

22.Multiple combustion appliances sharing chimney and/or venting system. When
a chimney and/or venting system is shared by multiple combustion appliances,
the auditor shall use the following procedures to test combustion appliances for
spillage and measure CO level in undiluted flue gases.

Combustion appliances shall be tested in order from lowest BTUh input rating
to highest BTUh input rating.

The appliance with the lowest BTUh input rating shall be assessed for spillage
and CO measurement in undiluted flue gas shall be conducted in accordance
with Section 7.9.2 (Cold Vent) or 7.9.3 (Warm Vent) of this document.

Upon completion of spillage testing and CO measurement of the first
appliance, the auditor shall place the next largest BTUh combustion appliance
in operation while the first appliance is still firing. Do not wait for the chimney
to cool.

Retest the first appliance for spillage when the second appliance has reached
2 minutes of main burner operation. Test the second appliance for spillage
immediately thereafter.

Measure CO level in the undiluted flue gas of the second appliance at 5
minutes of its main burner operation. Continue this process for each additional
commonly-vented combustion appliance in order of BTUh input rating until all
are running simultaneously.

CO measurements shall be compared with the appropriate CO thresholds in
Section 7.9.5, Table 1.
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6.0 Combustion Appliance Assessment
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* Action levels

» Action levels for spillage on each appliance shall be in accordance with

Annex D, Table D.1.A.

» Action levels for CO for each appliance shall be taken in accordance with

Annex D, Table D.1.B

Table 1: CO Thresholds for Fossil Fuel-Fired Combustion Appliances
(from ANSI/BPI-1200, Section 7.95)

CO Thresholds for Fossil-Fuel Fired Combustion Appliances

Appliance

Threshold Limit

Central Furnace (all categories)

400 ppm air free 4

Boiler

400 ppm air free

Floor Furnace

400 ppm air free

Gravity Furnace

400 ppm air free

Wall Furnace (BIV)

200 ppm air free

Wall Furnace (Direct Vent)

400 ppm air free

Vented Room Heater

200 ppm air free

Unvented Room Heater

200 ppm air free

Water Heater

200 ppm air free

Oven/Broiler

225 ppm as measured

Clothes Dryer

400 ppm air free

Refrigerator

25 ppm as measured

Gas Log (gas fireplace)

25 ppm as measured in vent

Gas Log (installed in wood burning fireplace)

400 ppm air free in firebox

23.Direct-vented and power-vented appliances

+ If the outlet of the exhaust is safely accessible, measure the CO level in the
undiluted flue gas on all direct-vented and power-vented appliances (without

atmospheric chimneys or vents) at 5 minutes of main burner operation.

* The CO measurement/s shall be compared with the appropriate CO
threshold/s in Section 7.9.5, Table 1.
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6.0 Combustion Appliance Assessment

» Action levels for CO exceeding the appropriate threshold/s in Section 7.9.5,
Table 1 shall be taken in accordance with Annex D, Table D.1.B.
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6.0 Combustion Appliance Assessment

6.7 Gas ovens shall be tested for vented CO and range top burners shall be visually
inspected. Perform appliance testing procedures following the manufacturer’s
appliance procedure. In the absence of the manufacturer’s appliance procedure, the
following testing procedures and action levels shall be used:

1.

2.

9.

Turn the appliance off.

Check the oven cavity for any stored materials and remove before testing.

. Inspect the oven cavity for cleanliness. If the oven area is dirty enough to

adversely impact the combustion process, recommend that the oven be cleaned to
reduce the possibility of unacceptable emissions.

. Check the bottom surface inside of the oven cabinet for air venting that may be

present. Any air vent obstruction, such as aluminum foil or silicone liners, must be
removed before oven CO testing.

. Check for air blockage at the bottom of the range and drawer and/or broiler

compartment under the oven and remove any obstructions before testing.

. Inspect range top burners for cleanliness. If the burners are excessively dirty,

recommend that they be cleaned to reduce the possibility of unacceptable
emissions.

. Turn the oven on to a bake temperature of 500°F. Do not turn the oven all the way

up to the broil setting or self-cleaning setting.

. After 5 minutes of the oven’s main burner operation, the auditor shall place the test

probe of a CO analyzing tool into the throat of the oven exhaust vent and measure
undiluted CO.

Record the CO measurement once the CO level has become a stable reading.

10. The CO measurement shall be compared with the appropriate CO threshold in

1.

Section 7.9.5,Table 1.

Actions levels for CO exceeding the appropriate threshold in Section 7.9.5, Table 1
shall be in accordance with Annex D, Table D.1.B

* DOE funds cannot be used to replace ranges.
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6.0 Combustion Appliance Assessment

6.8 Assess solid fuel-fired appliances to ensure safe installation before weatherization
activities take place. Repair or removal is an allowed H&S measure for primary and
secondary solid fuel-fired heating appliances. Replacement is allowed for primary
solid fuel heating appliances but replacement is not allowed for secondary heating
appliances. Repair of flues and proper installation (e.g. protection of combustibles),
is required for both primary and secondary solid fuel heating appliances. Install
replacement primary heaters and/or flues according to applicable codes, standards
and manufacturer’s instructions. Provide adequate combustion air.

Inspection/Evaluation: Assessing solid fuel-fired appliances involves inspecting the
venting/chimney and the overall installation to ensure it adheres to the applicable code:
NFPA 211 or other as determined by the authority having jurisdiction. Appliances must
be inspected pre- and post-weatherization. (Review BPI 1200 for additional solid fuel
burning appliance inspection procedures).
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6.0 Combustion Appliance Assessment
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CAZ DOOR

CLOSED

OPEN
Negative number
Causes: @
+ Exhaust appliances
Repairs

»  Eliminate/reduce CFM of exhaust
» Isolate appliances/CAZ from exhaust

* Replace the combustion appliances
*  Provide make-up air (not realistic)
More negative from #1 @

Causes:

«  Supply duct leakage to the exterior of
the structure

* Interior door closure

Repairs:

+ Seal supply ducts

*  Pressure relieve interior rooms

More positive

Causes:

* Return duct leakage to the exterior of
the structure

* Interior door closure

Repairs

+ Seal return ducts

*  Pressure relieve interior rooms

More negative from #1 @

Causes:

+ Exhaust appliances in the CAZ or
affecting the CAZ

Repairs

+ Eliminate/reduce CFM of exhaust

» Isolate appliances/CAZ from exhaust-
interior and exterior connections

* Replace appliances - sealed combustion
furnaces, electric or power vented water
heaters, etc.

*  Pressure relieve CAZ to the house

* Provide make-up air (not realistic)

More negative from #3
Causes: @
* Return duct leakage in the CAZ
Repairs:
+ Seal return ducts in the CAZ

More positive

Causes:
*  Supply duct leakage in the CAZ
Repairs:
+ Seal supply ducts in the CAZ

Baseline (Stack Effect) is present in each quadrant - neg or pos
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6.0 Combustion Appliance Assessment

2026 EDITION 23 /118



7.0 Unvented Space Heaters

Unvented space heaters include ventless gas fireplaces and gas logs installed in fireplaces
previously designed for wood-burning or coal-burning. The unvented space heaters and
fireplaces create indoor air pollution because they deliver all their combustion byproducts
to the indoors. Unvented space heaters aren’t safe. Replace unvented spaces heaters
with vented units whenever possible. DOE forbids installing unvented space heaters in
weatherized homes. WPN 22-7 prohibits DOE H&S funds to be used to replace or install
secondary heating systems of any type. However, unvented space heaters may be left as
secondary units, under these requirements and the requirements outlined in the Michigan
State Plan:

The heater must conform to the safety standards of ANSI Z221.11.2.

* The heater must have an input rating of less than 40,000 BTU/hr.

* The heater must be equipped with an oxygen-depletion sensing shut-off system.
* The room containing the heater must have adequate combustion air.

* The home must have adequate ventilation: See “ASHRAE Standard 62.2—2016
Ventilation”.

* Unvented combustion heating appliance must have CO inspection performed.
Unvented combustion heating appliance CO inspection procedures:

1. With the appliance on, measure CO after 5 minutes of main burner operation. Compare
the CO measurement with the appropriate threshold in Section 7.9.5, Table 1.

2. Actions levels for CO exceeding the appropriate threshold in Section 7.9.5, Table 1 shall
be in accordance with Annex D, Table D.1.B.

3. Gas log sets

a. With the appliance off, if gas logs are installed in wood burning fireplaces equipped
with a damper, verify that the fireplace damper is in a fixed open position.

b. With the appliance on, measure CO in the firebox (where log sets are installed in
wood burning fireplaces) or in the vent (for gas fireplaces) after 5 minutes of main
burner operation. Compare the CO measurement to the appropriate threshold in
Section 7.9.5, Table 1.
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7.0 Unvented Space Heaters

c. Actions levels for CO exceeding the appropriate threshold in Section 7.9.5, Table 1
shall be in accordance with Annex D, Table D.1.B.

2026 EDITION 25/118



8.0 WAweb Library Setup

Subgrantees shall create and maintain libraries within WAweb. All libraries and/or changes to
libraries must be approved by BCAEO.

8.1 Economic Parameters

Subgrantees shall utilize the most current Economic Parameter Set library. In the
example below, the 2023 — Residential Midwest Average Economic Factors would
be used. These libraries will be shared by ORNL and/or BCAEO. The subgrantee
will need to verify the correct library is active and all older libraries are inactive in
WAweb.
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8.0 WAweb Library Setup
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8.0 WAweb Library Setup

8.2 Fuel Costs

BCAEO may compile and provide justified fuel costs. In the example below statewide
average costs for natural gas, electric, propane and fuel oil were determined and
shared by BCAEO. These determined costs will be pushed to subgrantee WAweb
libraries. Subgrantees may opt to determine fuel costs in their service territory rather
than using the BCAEO determined fuel costs. If Subgrantees choose this option, they
must check the costs of fuels in their service area at least once a year and update
the costs if necessary. Fuel costs should be typical and avoid high or low short-term
values. Subgrantees using their own determined fuel costs must have them reviewed
and approved by BCAEO technical staff prior to use. (See CSPM 600 for additional

details)
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8.0 WAweb Library Setup

8.3 Measure Costs

Material and Labor Costs

Subgrantees shall enter their material and labor costs for the allowable NEAT/
MHEA measures. Costs shall be separated into the Material and Labor columns
respectively. These can be accessed by double clicking the measure inside of
WAweb.

Measure Cost libraries must include cost entries for every retrofit measure. For
example, Window Replacement includes two options—low-E and non-low-E
windows. These prices can be entered near the bottom of the cost-entry pop-up box.

NEAT Setup
The Measure Cost Library shall allow for the consideration of the following

Weatherization Measures listed below as Yes - Active; the measures listed below as
No - Inactive will not be considered.

For ‘Lighting Retrofits’ and ‘Replace HVAC System’ specific lifetimes are listed below
and can be modified by clicking the ellipsis/meatballs inside of WAweb.
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8.0 WAweb Library Setup

Index | Measure Type Lifetime Is Active?
1 Lighting Retrofits YES
2 Refrigerator Replacement 15 YES
3 Water Heater Tank Insulation 13 NO
4 Water Heater Pipe Insulation 13 NO
5 Low Flow Showerheads 15 NO
6 Water Heater Replacement 13 YES
7 Attic Insulation R11 30 YES
8 Attic Insulation R19 30 YES
9 Attic Insulation R30 30 YES
10 [ Attic Insulation R38 30 YES
1" Attic Insulation R49 30 YES
12 | Fill Ceiling Cavity 30 YES
13 | Sillbox Insulation 20 YES
14 Foundation Wall Insulation 20 YES
15 Floor Insulation R11 20 YES
16 Floor Insulation R19 20 YES
17 | Floor Insulation R30 20 YES
18 | Floor Insulation R38 20 YES
19 | Wall Insulation 30 YES
20 | Kneewall Insulation 30 YES
21 [ White Roof Coating 7 NO
22 | Fill Closed Floor Cavity 20 YES
23 | Weatherize Window 10 YES
24 | Add Storm Window 15 YES
25 |[Replace Window 20 YES
26 | Add Awning 10 NO
27 | Add Exterior Shading 10 NO
28 | Door Replacement 20 YES
29 | Duct Sealing 10 YES
30 | General Air Sealing 10 YES
31 Duct Insulation 20 YES
32 |Install Smart Thermostat 15 YES
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8.0 WAweb Library Setup

2026 EDITION

33 | Tune Up Cooling System 3 YES
34 | Tune Up Heating System 3 YES
35 | Replace HVAC System YES
*Lighting Retrofits Lifetimes
Index |Lamp Type Lifetime (hrs) Enabled
1 Incandescent 1000 NO
2 Halogen 4000 NO
3 Fluorescent 10000 NO
4 CFL 10000 NO
5 LED 25000 YES
6 Other 1000 NO
**HVAC Retrofit Lifetimes
Index | System Type Lifetime (yrs) Enabled
1 Furnace - Forced Air 20 YES
2 Furnace - Gravity 20 YES
3 Boiler - Hot Water 20 YES
4 Boiler - Steam 20 YES
5 Space Heater 18 YES
6 Heat Pump - Central 15 YES
7 Heat Pump - Room/Window 15 YES
8 Heat Pump - Ductless Mini-Split 15 YES
9 Air Conditioner - Central 15 YES
10 | Air Conditioner - Room 15 YES
11 Air Conditioner - Mini-Split 15 YES
12 | Evaporative Cooler 15 NO
13 Heat Pump - PTHP 15 YES
14 [ Air Conditioner - PTAC 15 YES
MHEA Setup

The Measure Cost Library shall allow for the consideration of the following
Weatherization Measures listed below as Yes - Active; the measures listed below as

No - Inactive will not be considered.

For ‘Lighting Retrofits’ and ‘Replace HVAC System’ specific lifetimes are listed below

and can be modified by clicking the ellipsis/meatballs inside of WAweb.
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8.0 WAweb Library Setup

MHEA
Index | Measure Type Lifetime Is Active?
1 Lighting Retrofits YES
2 Refrigerator Replacement 15 YES
3 Water Heater Tank Insulation 13 NO
4 Water Heater Pipe Insulation 13 NO
5 Low Flow Showerheads 15 NO
6 Water Heater Replacement 13 YES
7 Wall Fiberglass Batt Insulation 30 YES
8 Wall Fiberglass Batt Insulation in Addition 30 YES
9 Wall Cellulose Loose Insulation 30 NO
10 | Wall Cellulose Loose Insulation in Addition 30 YES
11 Wall Fiberglass Loose Insulation 30 YES
12 | Wall Fiberglass Loose Insulation in Addition 30 YES
13 | Floor Cellulose Loose Insulation 20 NO
14 | Floor Cellulose Loose Insulation in Addition 20 YES
15 | Floor Fiberglass Loose Insulation 20 YES
16 Floor Fiberglass Loose Insulation in Addition 20 YES
17 | Roof Cellulose Loose Insulation 30 NO
18 | Roof Cellulose Loose Insulation in Addition 30 YES
19 | Roof Fiberglass Loose Insulation 30 YES
20 Roof Fiberglass Loose Insulation in Addition 30 YES
21 | Add Skirting 10 NO
22 | Add Skirting in Addition 10 NO
23 | White Roof Coating 7 NO
24 | White Roof Coating in Addition 20 NO
25 | Door Replacement 15 YES
26 | Door Replacement in Addition 15 YES
27 | Storm Door 10 YES
28 | Storm Door in Addition 10 YES
29 | Replace Window 20 YES
30 | Replace Window in Addition 20 YES
31 Add Storm Window 15 YES
32 [ Add Storm Window in Addition 15 YES
33 |[Add Awning 10 NO
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8.0 WAweb Library Setup

34 | Add Awning in Addition 15 NO
35 | Add Exterior Shading 10 NO
36 | Add Exterior Shading in Addition 10 NO
37 | Weatherize Window 10 YES
38 | Weatherize Window in Addition 10 YES
39 |Duct Sealing 10 YES
40 | General Air Sealing 10 YES
41 Install Smart Thermostat 15 YES
42 | Tune Up Heating System 3 YES
43 | Tune Up Cooling System 3 YES
44 | Replace HVAC system YES
45 Duct Insulation 20 YES
*Lighting Retrofits Lifetimes
Index |Lamp Type Lifetime (hrs) Enabled
1 Incandescent 1000 NO
2 Halogen 4000 NO
3 Fluorescent 10000 NO
4 CFL 10000 NO
5 LED 25000 YES
6 Other 1000 NO
**HVAC Retrofit Lifetimes
Index | System Type Lifetime (yrs) Enabled
1 Furnace - Forced Air 20 YES
2 Furnace - Gravity 20 YES
3 Boiler - Hot Water 20 YES
4 Boiler - Steam 20 YES
5 Space Heater 18 YES
6 Heat Pump - Central 15 YES
7 Heat Pump - Room/Window 15 YES
8 Heat Pump - Ductless Mini-Split 15 YES
9 Air Conditioner - Central 15 YES
10 [ Air Conditioner - Room 15 YES
11 Air Conditioner - Mini-Split 15 YES
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8.0 WAweb Library Setup

12 | Evaporative Cooler 15 NO
13 |Heat Pump - PTHP 15 YES
14 [ Air Conditioner - PTAC 15 YES

8.4 Key Parameters

Weatherization Assistance Program (WAP) regulations (10 CFR 440.21) require that
“each individual weatherization material and package of weatherization materials
installed in an eligible dwelling unit must be cost-effective..., discounted to present
value.” The discount rate used in the cost-effectiveness calculation, pursuant to WAP
Memo 123, shall be two percent (2%). (See NEAT and MHEA examples below)
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8.0 WAweb Library Setup

NEAT Example:

N
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8.0 WAweb Library Setup

MHEA Example (Adjust bag sizes as necessary indicated by red arrows):

N\

N
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8.0 WAweb Library Setup

8.5 Supply

The Supply Library form provides the ability to identify materials used within your
program and their costs. Although primarily used in creating work orders, information
entered for refrigerators, water heaters, and lighting can be accessed from within an
audit. For each material, you can enter material properties, costs, and energy-related
information on the Supply Library Category Details form.
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8.0 WAweb Library Setup

8.6 Defined Measures

i

The Defined Measure Library form provides the ability to predefine weatherization
activities, including 50 predefined health and safety measures, which are not
addressed within the NEAT and MHEA library measures but that are commonly
encountered during an audit. Defining the measures on this form enables copying
them to any audit as an itemized cost.

User-Defined measures / Itemized Costs marked “included in SIR” must not have any
assumed energy savings if DOE funds are used.

Acronyms may only be used when they appear in approved guidance. The following
acronyms will be used inside the Defined Measures Library:

Acronym

Description

H&S

Health and Safety (See CSPM 614)

MISC *

Miscellaneous

LMISC

LIHEAP Miscellaneous (See CSPM 700 Series)

OP

Optional Measures (See CSPM 606.1)

IR

Incidental Repair (See CSPM 607)

EE

Energy Efficiency (See CSPM 2100, SOPL)

* At the time of issuance, the only MISC-approved measure permitted is belly repair.
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9.0 Optional Energy Conservation Measures

Subgrantees may install the identified General Heat Waste (GHW) reduction measures listed
below, known as Optional Weatherization Measures, on one to four-unit dwellings, without
requiring inclusion in the site-specific energy modeling of the dwelling. Optional Measures
are intended to be relatively low-cost items that can be quickly and easily installed. Measure
costs, including labor, must not exceed $250.00 total. These measures must provide
additional benefit to the client/customer and are not able to be tied to another measure.

An Optional Measure may be skipped for any documented reason (including declined by the
client). Optional Measures are not prioritized by the energy audit tool and are not turned on
inside the audit.

Optional Measures include:

1. Water heater tank wrap (i.e., insulating blanket).

2. Water heater pipe insulation (on first six feet of hot water pipe exiting water heater).

3. Faucet aerators.

4. Low-flow showerheads.

5. Limited weather stripping and caulking to increase comfort (does not include major air
sealing work, which should be guided by blower door testing).

* Provide a clear and detailed justification for why the associated costs are not classified
under the ‘Infiltration’ category.

Turn off optional measures in each setup library. Optional measures will utilize the Itemized
Cost/User Defined Measures section of NEAT and MHEA and be entered using the OP
acronym (i.e. OP - Faucet Aerators). Optional measures are not included in the SIR, will
appear as itemized costs on the recommended measures report, and are not prioritized by
the energy audit tool. The measures may be at the top of an approved Priority List, however,
there is no strict prohibition from skipping an individual optional measure.
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10.0 Energy Modeling Considerations

When creating an energy model the following must be analyzed and considered to comply
with applicable guidance and rules.

10.1 Allowable Measures:

All weatherization materials utilized in conjunction with work performed as a part of
this program shall, at minimum, meet the NREL Standard Work Specifications and
the Standards for Weatherization Materials contained in “Appendix A”, or variances
approved by DOE for the State of Michigan, as published in the 10 CFR 440 and
DOE WPN 23-6. Variances can be found listed in Section 14, Appendix A.

Work shall be completed in a manner so as not to detract from the general
appearance and structural integrity of the home and shall be in compliance
with governing codes, the requirements of this document, and manufacturer’s
recommendations.

Weatherization measures are for the purpose of rendering the heated portions

of dwellings energy efficient and to ensure the safety and protection of such
measures, whether new or existing (e.g., any wood or other product which the
manufacturer recommends to be sealed, that is used to complete weatherization

and which is exposed to moisture, shall receive a minimum of prime painting or other
recommended sealer). For the purpose of this program, if necessary client usage of
areas requires heat to those areas, they shall be treated as heated and weatherized
accordingly. Unheated utility rooms, porches, etc., are not eligible for weatherization.

Measures must be installed properly utilizing the Standard Work Specifications
outlined in the Michigan Weatherization Field Guide.

10.2 Health & Safety Measures:
After a Health and Safety assessment is performed, areas that were assessed and
found to be deficient must be addressed. The most common areas are outlined
below:
* Installation of smoke detectors following requirements in Appendix A-2.
« Carbon Monoxide (CO) Alarm/Detector are required to comply with ASHRAE 62.2

version 2016 in all residences. CO Alarms/Detectors must be tested to verify the
operation of installed alarms. Install following requirements in Appendix A-2.
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10.0 Energy Modeling Considerations

10.3

10.4

10.5

2026 EDITION

* Implementation of ASHRAE 62.2 ventilation standard is required.
» Clothes dryers shall be vented to the exterior.

Order of Measure Installation

Measures installation shall be completed in the following sequence:

1. Health and Safety measures to correct hazards identified on the audit that directly
affect the health and safety of occupants (WAP staff and workers included).

2. Air sealing.
3. Remaining audit measures in order of decreasing SIR.
Measure Skipping Clarification

“Measure skipping” is defined as follows: Not installing, in order of decreasing SIR,
the cost justified ECMs and related Incidental Repairs Measures (IRM) included in
the work scope produced by the Department of Energy (DOE) approved energy audit
tool (NEAT/MHEA) or priority list. This could also be the result of failure to evaluate
all applicable energy saving measures for the dwelling. Measure skipping is generally
not allowed in the WAP. For further details on Measure Skipping, including required
documentation, see Measure Skipping Clarification section CSPM 606.3.

* Measure Skipping of cost-justified major measures is not permitted at any time.

* Major Measure “Major Measure” is defined as follows: A high priority measure,
which if skipped, would result in “partial” weatherization of a unit. Major measures
are as follows: air sealing, duct sealing of ducts outside the thermal boundary,
thermal boundary insulation (attic, wall, floor or belly, foundation, sill, etc.).

Fuel Switching:

The Weatherization Assistance Program (WAP) does not permit the general practice
of non-renewable fuel switching when replacing furnaces/appliances. However, DOE
does allow the changing or converting of a furnace/appliance using one fuel source
to another on a limited, case-by-case basis. These approvals will only be granted
when all related costs demonstrate the effectiveness of the fuel switch over the life of
the measure or with appropriate Health and Safety justification.
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10.6
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BCAEO reviews and approves the case-by-case fuel switch requests. See CSPM
610 for details on fuel switch submissions to BCAEO.

Recommended Measures Report:

The recommended measures for the job are developed as a result of the energy
modeling. When the recommended measures report is created the following must be
considered:

» Determine from the site-specific audit recommended measure report which
measures are cost-effective. Only ECMs that have a SIR of 1.0 or greater may be
installed with the exception of air sealing.

» Other funding sources, such as LIHEAP, may have alternate SIR thresholds.

» Subgrantees must evaluate ECMs in order to establish which measures are cost-
effective in WAweb.

» Health and Safety, including Lead Safe Work costs, are not included in the
calculation of the cumulative SIR.

* All health and safety measures will be listed on NEAT/MHEA recommended
measure report.

* There are some instances where, depending on circumstances, the measure can
be considered either a health and safety measure OR an energy conservation
measure (e.g., furnaces). In those instances where the measure has a cost-
effective savings-to-investment ratio (SIR) of one (1.0) or greater, the measure
must be treated as an ECM. (See WPN 22-7)

» Determine if incidental repairs are necessary and cost-effective for the home.
Incidental repairs must be listed on NEAT/MHEA recommended measure report
and a cumulative SIR (total project) of 1.0 maintained. See section 10.7 of the EA
Guide for further details on IRMs.

» |tis best practice to provide a work order with detailed specifications for crews or
contractors, as necessary, to understand the materials and procedures necessary
to complete the job. Inform crews or contractors of any hazards, pending repairs,
and important procedures related to their part of the work order.
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10.7
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Work Order:

The work order is comprised of three areas: Infiltration measures, non-itemized
costs, and itemized costs. Infiltration/air sealing measures will be determined case-
by-case based on the air leakage of the home. Non-itemized costs generally include
Energy Conservation Measures. Itemized costs include user defined measures that
are entered on a case-by-case basis. E.g. incidental repair measures (IR), Health
and Safety (H&S) measures, Energy Efficiency Measures (EE), General Heat Waste
Measures (OP), et al.

* Energy Conservation Measure: A procedure, including weatherization materials
and installation, which is considered or performed for its anticipated energy
savings.

* Ancillary Items: Items necessary for the proper installation of weatherization
(energy conservation) materials are included in the cost of the ECM.

* Incidental Repair Measure: An Incidental Repair Measure (IR) is defined as a
repair necessary for the effective performance or preservation of newly installed
weatherization materials, but not part of a standard installation. IR installations
must be associated with a specific Energy Conservation Measure (ECM) or
group of ECMs. IRs must be justified by written and photo documentation in the
client file. IR costs must be included in the SIR calculation of the total package of
weatherization measures. The total costs of all IRs are added to the cost of the
package of weatherization measures to calculate the whole unit SIR (CSIR). See
CSPM 607 for further details.

All incidental repairs must be included in the itemized cost section of WAweb or
the latest version with the measure name starting with IR and must be attached
to an ECM in the measures name or in the comments inside of WAweb (e.g. IR -
Window Frame Repair / Foundation Insulation).

* Health and Safety Measures: Allowable health and safety measures are those
measures that are necessary to maintain the physical well-being of both the
occupants and/or weatherization workers where the actions must be taken
in order to effectively perform weatherization work or are necessary because
of weatherization activities. Reasonable costs are those that do not cause a
subgrantee to exceed their annual H&S per-unit average. All health and safety
measures installed must comply with CSPM 614 and applicable SWS standards.
Additionally, certain health and safety categories have maximum allowable
spending limits per job, which are specified in CSPM 614.
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10.8

10.9
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Other Considerations:

Modular homes are typically constructed using a similar design to site-built homes.
Report them as Site Built “NEAT”. If the sub-floor area more closely resembles a
mobile home, treat it as you would a mobile home.

Rerunning the Audit:

Due to the interaction of measures in WAweb, once a recommended measures report
has been generated, “rerunning” the audit may not be advised. If an audit must be
rerun, a copy must be made to preserve the original audit inputs and recommended
measures.

This guidance does not supersede correcting energy modeling errors. Energy auditing
errors require the audit to be rerun.

* An allowable recommended measures report is dependent on accurate audit data

collection and energy modeling practices. Fundamental inaccuracies in Energy
Auditing may result in findings or disallowed costs.
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11.0 NEAT/MHEA Data Collection

As part of the energy audit an initial assessment and Health and Safety assessment must

be performed as a component of weatherization. See sections 4.0 and 5.0 of this guide for
additional details. The Uniform Data Collection Tool (UDCT) must be completed during the
energy audit. The UDCT can be found at https://michigantec.org/resources/ and is comprised
of the following sections:

* General Info

* Area & Volume

+ Walls
*  Windows
+ Doors
+ Attics

* Foundations

* Heating

+ Cooling

* Ducts / Infiltration

* Lighting

* Baseload Equipment
* Health & Safety

» Drawing(s)

+ QCI

Any pertinent information not in this tool must be included in the notes section of the UDCT.
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11.0 NEAT/MHEA Data Collection

ASHRAE Ventilation Calculator:

+ The ASHRAE 62.2 ventilation calculation must be performed within the Health and Safety
section of WAweb.

* The required testing must be performed during the initial assessment and the results
recorded on the UDCT.

Documenting Diagnostic Testing:

* Must include the results and the location of where the test was performed.
+ See Section 4.0 of this guide for required diagnostic testing.

Insulation

» If specific R-values or insulation levels are used, then justification for deviating from
prescriptive requirements must be provided.
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11.0 NEAT/MHEA Data Collection

INFILTRATION AND DUCT SEALING TARGETS:
* For air sealing, the target value is 7.5 Air Changes Per Hour (ACH).
» This translates to roughly 1 cfm / ft? of conditioned floor area. (Assuming 8' walls)

* For duct sealing, the target value is 1 Pascal per register as measured with a Pressure
Pan.

» If either of these targets are not reached, the agency must provide justification to support
why the goal was not achieved.

» All weatherization measures must be “cost effective” as defined by DOE, except
for measures to eliminate health and safety (H&S) hazards that meet the Grantee’s
approved H&S plan. “Cost effective” means that each measure and package of measures
installed in a dwelling unit must have a savings-to-investment ratio (SIR) which meets
or exceeds 1.0. There is a single exception: blower door guided air sealing may have an
SIR less than 1.0, if the cumulative SIR of the package of measures is equal to or greater
than 1.0, not including H&S measures.

» Additional exceptions for the SIR requirement can be found in CSPM 700.

* In the rare instance when a pre blower door reading cannot be obtained as a part of the
energy audit, estimates should not exceed 15 ACH.

» This translates to roughly 2 cfm / ft? of conditioned floor area. (Assuming 8' walls)

» Agency must provide justification to support why estimates were used.

» Pre blower door and all required diagnostic testing must be obtained once reasons for
doing an estimate are remedied. This must happen before weatherization measures

are installed.

* ltis required that a blower door and all required diagnostic testing be performed prior to
weatherization measures being installed.

» A post blower door at QClI is required once all weatherization measures have been
completed.

+ Infiltration height is defined as the vertical distance between the lowest and highest
above grade points within the pressure boundary, per ASHRAE 62.2.
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11.0 NEAT/MHEA Data Collection

Derating Heating / Cooling Systems:

The following derating formula may be utilized for modeling heating, ventilation, and air-

conditioning (HVAC) systems that utilize a compressed refrigerant cycle to provide heating or

cooling (i.e., heat pump and air conditioning systems, does not apply to evaporative coolers).

Derated Efficiency = (Base EFF) x .99

+ Base Efficiency (Base EFF) = Typical efficiency of Pre-Retrofit equipment when new
(Seasonal Energy Efficiency Ratio (SEER), Energy Efficiency Ratio (EER), or Heating
Seasonal Performance Factor (HSPF))

+ Age = Age of equipment in years.

For example: An existing HVAC unit that is 20 years old, was originally rated at 10 SEER.

Derated SEER = 10 x .99%

Derated SEER = 10 x .818

Derated SEER = 8.18

The year of manufacture should not be entered in WAweb when using this method.

Any other variation of this process or formula currently used by Grantees is not allowed

unless first approved in writing by DOE. Derating combustion appliances in lieu of testing for
combustion efficiency is not allowed.
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NEAT/ MHEA Steady State Efficiency (SSE) data input

Purpose: For use in modifying the measured or nameplate steady-state efficiency (SSE) of existing gas-fired space
heating equipment before entering it into NEAT and MHEA.

Currently, measured or nameplate values are entered in the audit software for older, existing gas furnaces. NEAT/MHEA
takes SSE and converts it to estimate Annual Fuel Utilization Efficiency (AFUE), which is how newer equipment is rated.
The software uses this to assess the savings potential of a furnace replacement. The current software process does not
convert the SSE of older gas-fired furnaces to a realistic estimated AFUE. The following will allow for a more accurate
analysis.

Criteria:
* In site-built homes -only draft hood equipped gas furnaces.
* In mobile homes -only standard low efficiency (no draft inducer fan) gas furnaces.
*  Must be standing pilot.
* No vent damper.
+ Cannot be used in conjunction with the Part Load Reduction Factor for oversized equipment.

NEAT Formula:
In NEAT, under the "Heating" tab, there will be a section called "Gas Furnace Details". In the box titled "Steady State
Efficiency", input an efficiency for the existing unit based on the following formula:

(Measured SSE OR nameplate efficiency x .80) / .95 = SSE entered in NEAT

Meas/Calc% 72 73 74 75 76 77 78 79 80
NEAT Input 60.6 61.5 62.3 63.2 64 64.8 65.7 66.5 67.4

MHEA Formula:
In MHEA, under the "Heating" tab, there will be a sub-tab labeled "Primary". Select "AFUE" in the box titled "Efficiency
Units". In the box titled "Efficiency”, input an efficiency for the existing unit based on the following formula:

(Measured SSE OR nameplate efficiency x .80) = AFUE entered in MHEA

Meas/Calc% 72 73 74 75 76 77 78 79 80
MHEA Input 57.6 58.4 59.2 60 60.8 61.6 62.4 63.2 64

Examples:

Existing equipment efficiency can be measured by a combustion analyzer (78% SSE for example) or calculated
(nameplate states 90,000 Btuh input and 70,000 Btuh bonnet/output capacity -70K divided by 90K = 78%).
NEAT: 78% measured or calculated on a draft hood furnace -you would input an SSE of 65.7% into NEAT.

MHEA: 78% measured or calculated on a standard low-efficiency furnace -you would input an efficiency of 62.4% into
MHEA after selecting "AFUE" in the "Efficiency Units" field.
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Mobile Home Insulation for Belly Repairs

Creation of a User Defined Measure per weather station locations for Michigan

In your Setup Library:

Using the

You now h

Navigate to the User-Defined Measures tab.

Select “New” — bottom left to create a new measure.

Name the measure — ex: “Mobile home belly insulation — repairs” — don’t need measure #
or type — just the name.

Select “Include in SIR”.

Select “Estimated” in the Energy Savings dropdown menu.

Select “Mbtu” from the Units dropdown menu.

Enter, from the list below, the number in the Amount box that correlates to the weather
station you use.

Select “Primary Heating Fuel” from the Fuel Saved dropdown menu.

Enter “20” in the Life box.

Lastly, enter a cost for the insulation. This will be per square foot. You can break it down
to materials and labor if needed but it is not necessary. This is for JUST the cost of the
insulation/labor needing to be added to the missing section of belly. Belly repair is listed
as a General Air Sealing cost. If you think that it will cost you $200 to slide fiberglass batts
up in a belly for a 10x10 repair, it works out to $2.00 per square foot. You can start there
and always adjust the cost in the audit.

UDM in Itemized Costs:

ave a User Defined Measure that can be selected from the Itemized Cost tab in your MHEA audit. Since the

information will be based per square foot, once it is selected you must modify the Cost and Annual Energy Savings.

In the Itemized Cost tab, create a “New” cost — lower left.

Select your created Measure from the dropdown box (upper left) — “Copy from User
Defined Measures”.

This will populate the Measure Name and all the savings information — make sure the
“Include in SIR” box is checked.

Since the Cost and Annual Energy Savings is based per square foot — multiply the number
in each of those boxes by the square feet of insulation needing to be added — this way we
can accommodate variations in the amount of belly being repaired.

Make any necessary cost adjustments at this point.

When the audit is run, this should show up as its own measure with its own SIR.

Summary: (Mbtu/square foot)
Detroit: .0127 Traverse City: .0143
Flint: .0133 Sault Ste Marie: .0176
Grand Rapids: .0131 Duluth, MN: .0188
Alpena: .0151 South Bend or Fort Wayne, IN: .0121
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For 1-4 unit buildings subgrantees are required to use the NEAT/MHEA for each dwelling.
The assessment of all energy conservation measures for both site-built and mobile homes
within the NEAT/MHEA software will be run to establish if the measures meet the Savings to
Investment Ratio (SIR) of 1 or greater.

The qualified Energy Auditor who conducted the site visit shall enter data into the NEAT/
MHEA audit. Audits must include all applicable information collected on the data collection
document.

121 HARDWARE AND SOFTWARE REQUIREMENTS

The Weatherization Assistant needs a web browser, as it is a web-based application.
The currently supported browsers, listed in preferential order, are Firefox, Chrome,
and Microsoft Edge. The latest version of each browser is recommended. Current
browser requirements are for Windows operating systems a Pentium 4 or higher
CPU, 200 MB of free disk space, Windows 7 or higher/Mac OS X 10.5.6 or higher,
and 512MB of RAM for 32-bit machines, or 2Gb of RAM for 64-bit machines.

The graphic card and monitor should be able to produce a full display with a
minimum resolution of 1680 x 1050 to allow the Weatherization Assistant to be seen
without scrolling. Smaller resolutions will work if the browser full screen mode is
used, or if the display is scaled, but there are known issues with these approaches.
Scaling or zooming in the browser, anything other than 100% either direction,

will also present minor issues that will only affect the appearance, and not the
functionality of the Weatherization Assistant.

Reports within Weatherization Assistant are generated as PDF documents.

12.2 LOGGING INTO THE WEB-BASED WEATHERIZATION ASSISTANT
Log into the web-based Weatherization Assistant (Figure 1.1) using a link and login
information (username and password). The link will often be in the form of “wa-mi.

ornl.gov”. The left side of the login window provides updates made to the latest
release of the software.
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Figure 1.1. Web-based Weatherization Assistant login web page.

The Account form will open upon login, and the menu bar is located at the top of the
user interface (Figure 1.2). The menu bar provides access to the administrative forms
(agency, contacts, cost centers, account, and user), audits (NEAT & MHEA), work
orders, and libraries needed to run NEAT & MHEA (Economic Parameter Set, Fuel
Cost, Measure Cost Set, Key Parameter Set, Supply, and Defined Measure Set). The
menu bar also provides a link to obtain more information about the Weatherization
Assistant, access release notes, and log out. In the future, it may also provide access
to Options and Help menus.
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Figure 1.2. Account form with the menu bar at the top.

12.3
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GENERAL LAYOUT AND NAVIGATION

A typical form has two sections: the main form at the top for data input and an All table
at the bottom that lists the existing records that can be displayed on the main form
(see Figure 1.3).

The main form has a title bar at the top, data input fields, and a task bar at the bottom.
The title bar shows the name of the form. Data input fields are frequently grouped
within a boundary that is called a field set (e.g., Building Information in Figure 1.3). The
task bar contains New, Copy, and Delete options to create or delete a record. Selecting
OK saves the record and closes the form. Selecting Apply saves the record but leaves
the form open. Selecting Cancel closes the form without saving the entries made.

Data input fields are typically ghosted if not relevant in certain contexts or grayed if
read-only. Some data input fields display a tooltip when you hover over the field, which
describes the field, the acceptable format, and/or the acceptable range of the input.
Data input in individual fields may be required or optional. The form cannot be saved

if a required field is left blank or the input is out of range or in an incorrect format. If
these issues occur, a red border will appear around the required field and a validation
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failure message will appear when OK or Apply are selected.

The All table at the bottom of the form shows all the records that you can select to be
shown on the main form. Select a record in the All table to display it in the main form.
The All table has a title bar and header row at the top. In addition, the All table of Audit
forms also has a pagination bar at the bottom. The column headers show key field
names of the form. When you hover over a column header, a drop-down button will
appear on the right. Selecting this button will allow you to sort the records in ascending
or descending order. In addition, it provides a means to hide or unhide columns of

the table (Figure 1.4). The All table can further be customized by changing the order
and width of the columns. To change the width of a column, drag the boundary of

the column heading left or right. To change the width of a column to fit the contents,
double-click the boundary to the right of the column header. To change the order of the
columns, drag the column heading to a new location.
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Figure 1.3. NEAT Audit form consisting of the main form and All table.
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Figure 1.4. The All table displaying sorting and column hide/unhide checkbox options.

In the All table, the magnifying glass on the right side of the header row, which is
available on some forms, is the filter toggle to show or hide a filter bar below the
header row. To filter the records, select the filter toggle and enter the filtering criteria
for one or more columns (Figure 1.5). To clear all the filters, select the cross below the
filter toggle. In addition, in the All table of the Audit form, you may select the buttons on
the pagination bar at the bottom to navigate between pages. Fifty audits are displayed

per page.

Figure 1.5. All Audits table showing filter bar after selecting the filter toggle.

12.4 USER FORM

Figure 1.6 shows the option to select the User form (Figure 1.7; guests are not allowed
access to the User form). Select User — View User on the menu bar to see the

user records created by the entity that provided you with your login information. The
Privilege Level field lists the privilege level that was assigned to you. Your privilege
level determines your access to different forms and records. You may have one of six
privilege levels. The User Privilege levels and their responsibilities and levels of access
are summarized in Table 1.1.
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Figure 1.6 Accessing the User form from the menu bar.

Figure 1.7. User form.
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Table 1.1. User privilege

12.5
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The information that can be entered on the User form relates to login information,
agency information, person information, and contact information. The only required
fields on this form are Username, Password (conditionally hidden for other user
accounts based on privilege level), Privilege Level, Agency, Last Name, and State.
You can edit own user record except privilege level and agency information. You may
want to add, edit, or update the information presented in other fields as needed. When
creating a user record, make sure the Active checkbox is selected. Unchecking the
Active checkbox will disallow the user to log in, which may be desired for individuals
who no longer require access to Weatherization Assistant. Also make sure the Auditor
checkbox is selected if the user might create audits in the future. This will list the name
of the user on the Auditor drop-down field on the Audit form for NEAT & MHEA. If these
checkboxes need to be updated for your user account and you are an Auditor or Lead
Auditor, then your Agency Administrator may need to make the change.

AGENCY FORMS

The agency forms—Agency Details, Agency Contact, and Agency Cost Center—can
be accessed by selecting Agency on the menu bar (Figure 1.8; guests are not allowed
access to the agency forms). Select Agency — Agency Details to see the agency
record (Figure 1.9) to which you have been assigned. Agencies are created by the
BCAEDO. If you are an Agency Administrator, you may want to add, edit, or update the
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information as needed. The only required fields on this form are Agency Name, Agency
Type, and State. Make sure the Active checkbox is selected to have the agency name
listed on the Agency drop-down field on the Audit form for NEAT & MHEA.

Figure 1.8. Accessing the Agency forms from the menu bar.

Figure 1.9. Agency Details form.

The Agency Contact form (relevant to NEAT and MHEA only) is used to enter
information on certain individuals associated with the agency, specifically Contractors,
Suppliers, and In-house crew members. The information on the Agency Details form
is used to assign recommended measures to contractors and suppliers in the Supply
Library and Work Order.

Optional: The Agency Cost Center form (relevant to NEAT and MHEA only) is used to
set up cost centers or funding sources, to which the cost for individual recommended
measures can be assigned.
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12.6

LIBRARY FORMS (RELEVANT TO NEAT & MHEA) (See section 8.0)

Six libraries can be accessed from the menu bar by selecting Libraries — [Library
Name], as shown in Figure 1.10 (guests are not allowed access to the library forms).
The described libraries are used only by NEAT & MHEA.

Figure 1.10. Accessing the library forms from the menu bar.

2026 EDITION

Economic Parameter Set — These libraries (Figure 1.11) provide the fuel price indices
and modified uniform present value factors required to perform economic calculations
in NEAT & MHEA. These are provided for 8 fuels for 30 years: electricity, natural gas,
propane, fuel oil, kerosene, wood, coal, and other.

Fuel Cost — These libraries (Figure 1.12) provide the costs for eight fuels used in
NEAT & MHEA: electricity, natural gas, propane, fuel oil, kerosene, wood, coal, and
other.

Measure Cost Set — These libraries (Figure 1.13) collect overall measure cost
information. They provide access to Retrofit Measure Cost Details forms (Figure 1.14),
which collect material and installation cost details for individual retrofit measures
programmed into NEAT & MHEA for use in making economic calculations. These are
provided separately for NEAT & MHEA. For NEAT and MHEA measures that have site-
or system-specific costs, including air sealing, duct sealing, and replacement of HVAC
equipment, water heaters, refrigerators, and lighting, costs are directly entered on the
audit forms and not in the Measure Cost Set Library. The NEAT Measure Cost Set
Library also provides access to a form to enter NEAT insulation types.
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Key Parameter Set (NEAT and MHEA only) — These libraries (Figure 1.15) provide
flexibility to modify some of NEAT’s and MHEA's inputs and assumptions. The existing
values on these forms may be replaced with information for your agency. These forms
are provided separately for NEAT and MHEA.

Supply (NEAT and MHEA only) — These libraries (Figure 1.16) provide the ability to
identify materials used within your program and their cost. Although primarily used in
creating work orders, information entered for refrigerators, water heaters, and lighting
can be accessed from within an audit. For each material, you can enter material
properties, costs, and energy-related information.

Defined Measure Set (NEAT and MHEA only) — These libraries (Figure 1.17) provide
the ability to predefine weatherization activities, including 50 predefined health and
safety measures, that are not addressed within the NEAT and MHEA library measures
but are commonly encountered during an audit. Defining the measures on this form
enables copying them to any audit as an itemized cost.

Figure 1.11. Economic Parameter Set Library form.
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Figure 1.12. Fuel Cost Library form.

Figure 1.13. NEAT
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Figure 1.14. NEAT

Figure 1.15. (left) NEAT and (right) MHEA Key Parameter Set Library forms.
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Figure 1.16. (left) Supply Library form and (right) Example Supply Library Category
Details form.

Figure 1.17. NEAT/MHEA Defined Measure Set Library form.

2026 EDITION 64 /118



12.0 Energy Audit Software User Manual

During initial setup, ORNL creates a new, read-only economic parameter set applicable
to the United States and four census regions (Northeast, Midwest, South, and West)
each year when new parameters are issued by the National Institute of Standards and
Technology, usually in May.

BCAEO will update the Fuel Cost once a year in the audit software. Subgrantees are
responsible for updating and/or checking the prices on the other audit libraries every
six (6) months.

Likewise, for full compliance with Weatherization Assistance Program requirements,
you will need to create your own NEAT and MHEA Measure Cost Set Libraries to
reflect actual costs for your location and agency. ORNL has created example read-
only Measure Cost Set Libraries for NEAT & MHEA that you can use as you become
familiar with these audits.

Creating and Editing Libraries — The libraries can be created or edited only by Site
Administrators, Agency Administrators, and Lead Auditors. To create a new library,
access the library form and either (a) select New on the task bar and complete the
form or (b) select an existing library record from the All [library type] table, select Copy
on the task bar, and edit the input information as needed. It is recommended that
new Economic Parameter Set and Key Parameter Set libraries be created using the
latter approach. Be sure that the Active for NEAT or MHEA checkbox is selected for
new Economic Parameter Set and Fuel Cost libraries that you create, and that the
Active checkbox is selected for new Measure Cost Set, Key Parameter Set, Supply,
and Defined Measure Set libraries to make the library available to select on the Audit
form. Libraries created by ORNL during initial setup and those created on behalf of
your state for access by all agencies in your state are read-only and designated as
“Is Shared. "Furthermore, libraries in use for an existing audit become read-only. The
Is Shared status of a library and the total number of existing NEAT and MHEA audits
using that library can be viewed in the All table, as highlighted by the orange box in
Figure 1.18. You cannot modify or delete an existing library that is shared or in use
for an existing audit. You can only edit a copy of a shared or in-use library to use it for
future audits. Further, you can only uncheck the Active checkbox for a shared or in-
use library to make it unavailable for future audits.
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Figure 1.18. All table showing the Is Shared status and # Audits for library records.

12.7

ACCOUNT FORM

You must access and fill in a new Account form (i.e., set up an account for a house,
building, or project) before you run NEAT or MHEA Audit or create a work order. The
Account form can be accessed by selecting Account — View Account on the menu bar
(Figure 1.19) (guests are not allowed access to the Account form). To create a new
account, select the New button on the task bar of the Account form (Figure 1.20). The
Copy button on the task bar can also be used to create a new account. In the Account
form, you can enter account information about the house, building, or project such as
its name, number (e.g., job number), and address. The only required fields are Agency,
Account Name, Account Number, and State. The information in the DOE Quarterly
Report field set is data used by Weatherization Assistance Program Grantees in
reporting results to DOE and is optional within Weatherization Assistant, as are the
Primary Language and Ultility Account fields.

Figure 1.19. Accessing the Account form from the menu bar.
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Figure 1.20. Account form.

12.8
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WORK ORDER FORMS

The work order forms are used to create, manage, and track the progress of
weatherization measures to be completed (state administrators and guests are

not allowed to create a work order). The work order includes materials and labor,
quantities, and cost details. A work order may be created from scratch or from NEAT or
MHEA Audit Recommendations.

To access work orders, select Work Orders — View Work Orders on the menu bar
(Figure 1.21). The Work Order Details form (Figure 1.22) is used to enter general
information about the work order and to set and track its status. To create a new work
order, select the New button on the task bar. You must provide a Work Order name
and select either the Account Name or Account Number; this will autofill the Agency
and State fields. You may also select an Audit Name, if previously created for the
selected account that you intend to link with this work order. You may select a Supply
Library containing inventory items from which any materials used by the work order
may be taken. You may also select a Contractor/Crew to perform the work described
by the work order. Finally, you may select the Work Order Type that best describes the
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work order. The choices are Weatherization, Re-Weatherization, Emergency Repair or
Replacement, Response to Client Request, or Other.

Figure 1.21. Accessing the Work Order forms from the menu bar.

Figure 1.22. Work Order Details form.
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The Work Order Status field set allows you to set and track the status of a work order
for three work order status types: Work Order, Inspection, and Payment. The status
categories and the available settings for these status types are listed in Table 1.2.
Three specific work order status values (“Work Completed On,” “Work Refused by
Client On,” and/or “Rework Complete On”) indicate the work as complete and ready for
summarized reporting (e.g., the DOE Quarterly Report).
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Table 1.2. Work Order Status Type and settings
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Select the Work Order Measures tab, to develop detailed task descriptions for
weatherization measures for a selected work order. The Work Order Measures form
(Figure 1.23) allows you to enter a general description of measures at the top of the
form and material and labor components in the Materials/Labor Details sub-form.

You must enter a Measure Name to identify it in the work order. You may select the
Measure Type from the drop-down list. The choices are Baseloads, Building Insulation,
Client Education, Doors and Windows, General Heat Waste and Air Infiltration, General
Repairs, Health and Safety, HVAC Systems, and Other. You may enter the Order # to
identify the work order by a unique code. You may enter Components identifying the
name or code of all the building components to which the measure will be applied. You
may select a Cost Center, which is a funding source to which the actual cost of the
measure will be charged. Be sure to select the Active checkbox to include the measure
in the work order.

The Materials/Labor Details sub-form allows you to describe the actual quantities and
unit price for different cost components of a measure. You may enter the details of cost
components manually or by choosing from the Supply Library in the drop-down under
the Copy From Supply column if a Supply Library was selected on the Work Order
Details form.

For a work order, multiple Work Order Measures may be created by selecting the New

button on the task bar. Select the Print icon to view a PDF of the work order for the
measure, which will open in new tab on the browser.
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Figure 1.23 Work Order Measures form.

12.9
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NEAT

Once you have set up an account for a house, you can create and run NEAT on that
house. NEAT has multiple forms used to describe a house; each has a main form for
data input and possibly an All table for record navigation (Section 1.3). NEAT also has
an Audit Dock that is a static feature anchored on the left of each NEAT input form
(Figure 2.1) and provides the means of accessing NEAT’s various forms and running
the audit. The Audit Dock may not be displayed when creating a new audit until after
the Audit form has been saved.

At the top of the Audit Dock is an information block that shows key audit information
entered on the Audit form for the audit that is currently active (i.e., being viewed).

Links to each of NEAT’s 16 data input forms used to describe the house are provided
below the information block. These links are organized into five groups: General, Shell,
Systems, Baseloads, and Other. Colored icons are presented beside these links to
indicate if the form is required, recommended, or optional, and if the form has been
completed. A legend for the icons is shown in the Icon Key at the bottom of the Audit
Dock. Links are provided in an Audit Recommendations group to run NEAT or view
results of the last run for that audit. Finally, Reports can be selected to access various
reports available within NEAT for the audit being viewed.

Many of the data input forms in NEAT allow multiple records to be described for a
building component. For example, in Figure 2.2, multiple walls are entered on the Wall
form. These forms have New and Copy options to create multiple records. For each
record, a tab named by the user-entered code is created at the top of the form. The All
table presented at the bottom of each of these forms lists these records (i.e., the tabs)
(Figure 2.3).
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To complete 1 of the 16 NEAT data input forms, select the form in the Audit Dock, input
appropriate data in the main form, and select Apply to save the form or OK to save
and exit the form. Select Cancel to exit the form without saving the entries that you just
made. Select New or Copy (if applicable) to create additional records. The completed
records will be listed in the All table. To view or edit an existing record, select the tab or
the record in the All table.

On most of the Shell, Systems, and Baseloads forms, field sets on the left of the main
form describe a selected component of the existing building. A field set on the right

of the main form describes retrofit measure technical details for the component. For
cases in which the cost of a measure is site- or system-specific (including air sealing,
duct sealing, replacement of HVAC equipment, water heaters, refrigerators, and
lighting), the retrofit measure field sets can be used to directly enter the total costs
associated with the measure because they cannot be described in the Measure Cost
Set Library. In other cases, such as on the Shell forms, the retrofit measure field sets
can be used to enter an additional cost associated with installing the measure that will
be added to the cost calculated from the Measure Cost Set Library.

Work orders may be exported as a PDF using the work order report and bid order form
buttons. They can be exported as a “.json file” using the export work order button. (See
figure 1.24)

Figure 1.24 Work Order Exports
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Figure 2.1. NEAT Audit Dock.
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Figure 2.2. Tabs on NEAT’s Walls form.

Figure 2.3. All Walls table on NEAT’s Walls form.

12.10
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NEAT evaluates all retrofit measures that are indicated as being active in the Measure
Cost Set Library and applicable to the house. However, many of the data input forms
in NEAT provide the option to evaluate only certain measures for a component, which
will exclude evaluation of other active measures for that component. In that case,
NEAT also provides an option to include the energy savings and cost of the measure
in calculating the package SIR. Measures for which “Required” is selected but that
are not included in the package SIR are normally related to health and safety or are
measures funded by a source other than the Weatherization Assistance Program.
Measures with both “Required” and “Include in SIR” selected will be included in the
package SIR and will always be recommended regardless of their SIR (this option is
generally used for incidental repair measures). At the time of publishing this document,
this is only allowed under certain limited circumstances. Please refer to the program
guidance for details on allowability.

DESCRIBING A HOUSE IN NEAT

All data entered into the NEAT software shall be provided using the Uniform Data
Collection Tool (UDCT) provided by BCAEO to all subgrantees. Only the UDCT
provided by BCAEO has been approved for use of data collection. All ECM’s must be
considered for retrofit. To create a new NEAT audit, select Audit — NEAT on the menu
bar and then select New on the Audit form (State Administrators and Guests are not
allowed to create an audit). Select Copy to create a new audit from an existing audit.
You may want to create a new audit using Copy to make multiple audit runs for a
house (e.g., to evaluate different retrofit options or replacement equipment for a given
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house) but still see the results of previous runs.

When creating a new audit using New, fill in the Audit form first before entering
information on the other forms. Also, you will need to fill in the Wall form before
completing the Window and Door forms. In general, completing forms in top to bottom
order from the Audit Dock is the best practice for Audit input.

Each of NEAT’s input forms are described briefly here. Section 2.2 describes how to
run NEAT.

General:

Audit form (required) — The Audit form is used to enter general audit information and
select weather files and libraries needed to run the audit (Figure 2.4). All the fields on
this form that are not disabled or read-only are required. At the top of the form, select
your Agency and then select the account using either the Account Name or Account
Number field (the other data field will be auto-filled using information from the Account
form). Enter an Audit Name and the Audit Date, and then select the Auditor Name
(auditor names provided in the drop-down list will include all users for the Agency

that are marked as Active and Auditor on the User form). The City and State fields

will be auto-filled using information from the Account form. The Audit Number will be
automatically assigned by NEAT.

Next, enter the building information: Occupants, Conditioned Stories (number of floors
that are heated/cooled including a basement), Infiltration Height, Floor Area (length x
width of all levels that are intended to be a conditioned space), Number of Bedrooms,
and Wind Shielding.

Occupants
On the average during the year, enter the greatest number of people who occupy the
house at any given time of the day.

Conditioned Space

Per ASHRAE 62.2, a conditioned space is any part of a building that can be thermally
controlled for occupant comfort. Conditioned spaces must be connected to the primary
living area of the dwelling. Zone pressure diagnostics may be used to support this
determination. Spaces may be finished or unfinished, but must protect utilities from
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temperature extremes typical of Michigan’s climate zone.

Infiltration height
Infiltration height is defined as the vertical distance between the lowest and highest
above grade points within the pressure boundary, per ASHRAE 62.2.

Floor Area

Enter the total square footage of conditioned, floored space. If the home has more
heated area than cooled, enter the total heated floor area. Use total floor area, not
building footprint. (Example: a two-story home with a 1,200 sq ft footprint should be
entered as 2,400 sq ft.)

Number of Bedrooms

Enter the number of designated bedrooms in the home. Rooms that contain a bed but
are not intended as sleeping areas (for example, a basement with a bed) should not be
counted.

Wind Shielding
Select one of the following options based on the homes shielding: well shielded,
normal shielding, or exposed.

Then, select the Weather State, Weather Station, and the following libraries: Economic
Parameter Set, Measure Cost Set, Key Parameter Set, Supply (optional), Defined
Measure Set, and Fuel Cost. NEAT has 1,000+ US weather stations that are filtered by
weather state. You may also consider cities near you in states that border your own.
The libraries listed in the drop-down lists are restricted to those that have been created
in the respective libraries for this agency and marked Active for NEAT. For the Fuel
Cost, you can select None for fuel types that will not be used in the audit except for
electricity. The fuel costs associated with the selected Fuel Cost names will be auto-
filled. Finally, for NEAT to adjust energy savings estimates and recommend measures
based on the actual pre-weatherization energy consumption of the home, select the
Billing Adjustment checkbox.
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Figure 2.4. NEAT Audit form.

Shell:

Shell forms are used to describe the walls, windows, doors, attics, and foundations of
a house. The forms are used to describe all the shell components in the house that
define the thermal boundary, select retrofit options, and describe any additional costs
associated with the installation of the retrofit unique to the house being audited that are
not described in the Measure Cost Set Library. You must enter one wall description on
the Wall form to meet the minimum requirements of NEAT, the remaining shell forms
are optional. These forms are used to describe a horizontally or vertically attached
house, where no heat is lost to the outside through some of the envelope components.
In most buildings, though, multiple wall descriptions will be entered on the Wall form
and entries will be made on the Window, Door, Attics, and Foundation forms. On the
Wall, Attics, and Foundation forms, a Measure # field is provided to specify if multiple
segments of a shell component should be combined into groups when evaluating
retrofit measures. Select different measure numbers for segments that you want to
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evaluate as separate measures.

The Wall form (required) is used to describe all the walls of the house that define

the thermal boundary. Walls that differ by orientation, exposure (i.e., to the ambient
conditions, buffered space (not directly exposed to ambient conditions but are adjacent
to areas that are such as a garage, attic knee-wall, CAZ, or stairwell), construction, or
insulation level should be described separately because the cost of insulating the walls
and the energy savings from insulating the walls will differ. To describe all the exterior
walls of a house most efficiently, you may combine multistoried walls or separate wall
segments that have the same orientation and construction. Wall insulation is a major
measure that must always be evaluated and never skipped. All exterior and buffered
walls that are exposed to an unconditioned space must be evaluated and considered
for added insulation. Additional cost may be needed and will vary depending on job
and method of insulating such as dense packing from interior or exterior.

The Window and Door forms are used to describe all the windows and doors on

the walls that are exposed to the outside. The number of each type of window or door
is entered by their parent wall, or attic assembly in the case of skylights. Notably, a
skylight cannot be defined and saved until after the associated attic assembly has
been defined on the appropriate attic form. All replacement windows must be energy
star rated with a minimum rated U-value of .32 and a SHGC of .40. Evaluate window
replacement and storm windows must be checked for all jobs to allow the auditing
software to determine the most energy efficient measure.

The Unfinished and Finished Attic forms are used to describe the attics in the
house. The Unfinished Attic form is used to describe typical attic areas such as those
built using ceiling joists and roof rafters or trusses and cathedral or flat ceilings. If an
attic built from joists or trusses has flooring installed over the joists (e.g., plywood so
that items may be stored in the attic), then it is Floored. Cathedral and flat ceilings

are attic areas where the roof and interior ceiling are parallel. Max depth of insulation
should be used when there is a physical limitation to the depth, as with floored or
cathedral attics. The Finished Attic form is used to describe attic areas that result when
a portion of the attic is included in the conditioned space of the home: outer ceiling
joist, collar beam, knee wall, and roof rafter (Figure 2.5). Attic areas should generally
be entered separately and have separate attic numbers. Added R-values should not
be suggested therefore allowing the audit software to determine what R-value to be
installed. The audit only generates funds for insulation and labor according to the set
up library cost. Verify that all libraries are up to date and accurate on a continual basis.
Any additional cost must be entered as the exact amount to be used in the selected
measure. Attic insulation is a major measure that must always be evaluated and never
skipped.
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Figure 2.5. Components of a finished attic.
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The Foundation form is used to model the foundations of the house, including
basements, crawlspaces, slab-on-grade floors, and floors exposed directly to the
outside air. Foundations can be insulated by insulating the floor, sill box(or band board
that runs around the perimeter of the home where the floor joist attach to)(perimeter
can be measured by adding each walls length together), and/or wall of the foundation
depending on what type of foundation it is, the intended use of the foundation space,
and what areas of the foundation are currently insulated. Percentage of height
exposed shall be based on how much of the foundation wall is exposed to ambient air.
For basements and crawl spaces, NEAT will never recommend both floor insulation
and sill and/or wall insulation for the same foundation. Multiple foundations may

need to be entered if some areas are insulated and some are uninsulated. Both
areas' square footage would need to be entered separately as two (or more) different
foundations. To describe a foundation, you must first select the Foundation Type

from the following options: conditioned, non-conditioned, vented non-conditioned,
unintentionally conditioned, uninsulated slab, insulated slab, and exposed floor.

Conditioned Space

Per ASHRAE 62.2, a conditioned space is any part of a building that can be thermally
controlled for occupant comfort. Conditioned spaces must be connected to the primary
living area of the dwelling. Zone pressure diagnostics may be used to support this
determination. Spaces may be finished or unfinished, but must protect utilities from
temperature extremes typical of Michigan’s climate zone.
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Height Exposed (%)
Enter the percentage of the foundation wall height that is exposed to the exterior. If
exposure varies around the structure, enter an average value.

Crawlspaces are typically vented non-conditioned, and basements are conditioned,
non-conditioned, or unintentionally conditioned. Conditioned foundations are those
that are purposefully heated and/or cooled with at least one supply and return duct

to the area. Conditioned foundations will have the pressure/thermal boundary at the
foundation walls and sills. Unconditioned foundations will have the pressure/thermal
boundary at the floor. All relevant uninsulated areas must be evaluated for insulation.
Unintentionally conditioned foundations are those areas that are un-purposefully
heated and/or cooled by things such as, but not limited to, faulty duct work, door
openings left open, and/or large bypasses. If issues causing the foundation to be
unintentionally conditioned are to be remedied with WX work then post-WX status
may be entered. For conditioned foundations, sill and foundation wall insulation MUST
be evaluated. Auditors should add Additional Costs when there may be a significant
additional cost, such as to remove and replace drywall in order to install insulation. The
audit only generates funds for insulation and labor according to the set up library cost.
Verify that all libraries are up to date and accurate on a continual basis. Any additional
cost must be entered as the exact amount to be used in the selected measure.
Foundation insulation is a major measure that must always be evaluated and never
skipped.

Systems:

Systems forms are used to describe the HVAC equipment, ducts, and infiltration
and duct leakage associated with a house. You must enter one heating system and
enter infiltration data on the Infiltration/Duct Leakage form to meet the minimum
requirements of NEAT. The remaining forms are optional unless deemed required
based on other inputs. For example, the Duct form may be required depending on
HVAC entries. The selections made in the HVAC form, especially regarding heating,
will determine whether the Duct form remains optional or becomes required.

The HVAC form is used to describe the heating and cooling equipment installed

in the house and select retrofit options. In NEAT, you can describe as many HVAC
systems as are required to describe the heating and cooling sources in the house. All
equipment that provides heating and / or cooling must be described in this form. The
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selected equipment may provide either heating or cooling or both. To describe the
equipment, first enter the equipment type (and fuel if heating-only equipment) and then
enter the data collected through proper manual testing for each appliance depending
on fuel source in the applicable fields. SSE shall be used when manually testing in
the field for gas fired appliances if different from AFUE ratings. If SSE readings cannot
be obtained, then AFUE ratings are acceptable to use, at original rated efficiency.
Inputs related to equipment type and fuel will filter out other necessary inputs, as

well as the retrofit options that will be available for evaluation. For example, selecting
a space heater will disable tune up as a retrofit option. The Replace the Equipment
retrofit option is always enabled for possible selection and is used to specify if the
measure replaces one or more existing HVAC systems described in other HVAC sub-
forms. Selecting a measure as required will disable other measures that are mutually
exclusive to the required measure. Replacement required shall only be selected if a
unit is non-operational or has major faulty H&S issues to the point that it is unsafe to
operate the equipment for manual testing. When using replacement required if SIR

is checked the audit will generate the potential allowable ECM SIR for the measure.

If SIR is not checked it will be considered an H&S measure. H&S HVAC replacement
should not have SIR checked. If there is no existing unit applicable one shall be
installed as a H&S measure.

Unlike in Weatherization Assistant Version 8, heating/cooling equipment inputs are not
limited to primary and secondary systems. All existing heating and cooling equipment
in the home may be entered as separate records. Weatherization Assistant Version

10 determines the primary system based on the Fraction of Load Served value that

is either input or estimated by the software. Inputs made on any optional forms (e.g.,
other field measurements or health and safety observations) are informational only and
are not used in running the audit analysis.

We recommend modeling the Year Manufactured rather than the Name Plate
Efficiency for all air conditioners and heat pumps. This approach reduces the risk of
entering an incorrect efficiency value, and WAweb will automatically apply age-based
derating.

Note: The Year Manufactured field is available only for appliances modeled as air
conditioners or heat pumps.
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The Duct form (conditionally required) is used to describe the supply and return ducts
for ducted HVAC equipment. A duct system with varying characteristics (e.g., location,
insulation) must be described as multiple segments. All ducted HVAC equipment must
be selected as served by at least one supply duct. All supply and return ducts shall be
considered for modeling and properly entered in the software as is. Default methods
can be used for surface area, or manual entry is allowed if proper measurements of
width, height, and length (or diameter) are entered. To evaluate for duct insulation, you
must enter the measured duct surface area and insulation R-value. If sufficient details
relating to duct size and/or surface area and insulation R-value are unknown, then
Weatherization Assistant Version 10 can estimate the values by selecting Use Defaults
(Figure 2.6). To calculate these estimates and view the results, select the Use Defaults
checkbox. To edit the values, clear the Use Defaults checkbox and input other values.
Select Apply or OK to save the inputs.

When assessing duct systems located outside of the thermal boundary for duct
insulation or duct sealing measures, actual field-measured duct dimensions must be
entered into the duct form in WAweb.

These measured values are required because WAweb uses them to calculate Savings-
to-Investment Ratios (SIRs) and to determine the associated costs for installing the
applicable energy conservation measures.

The “Use Defaults” option may be selected only when all ductwork is located entirely
within both the thermal boundary and the pressure boundary.

Figure 2.6. Use Defaults checkbox selected.
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The Ducts/Infiltration form (required) is used to enter air and duct leakage data to
evaluate the effectiveness of infiltration reduction work and duct sealing. The data
input fields on the Ducts/Infiltration form change depending on whether duct sealing
will be evaluated and, if so, which method—whole house blower door or duct blower
measurements—will be used.
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Pressure pan measurements are required to be taken for all ducts outside of the
pressure and thermal boundary. If the initial pressure pan reading is above 1 PA on
any duct outside the conditioned space duct sealing must be evaluated.

If the SIR for Duct Sealing is below 1.0, the ECM will still populate on the work order
and should be treated as part of the general air-sealing package rather than as a
standalone measure. In these cases, the auditor is responsible for ensuring that the
cumulative SIR for the entire job remains at or above 1.0.

Whole House Blower Door Measurements:

The "Whole House Blower Door Measurements" method is used to assess and
verify duct leakage by measuring the overall air leakage of a home before and
after weatherization. This process begins with obtaining a baseline blower door
reading at a pressure of 0.2 inches water column (iwc), or 50 Pascals (Pa), prior
to any weatherization work. The target after weatherization blower door number
shall be in accordance with targets outlined in Section 11.0. The target air leakage
rate after duct sealing—but before other weatherization—is 0.5 CFM per square
foot of duct surface area located outside the thermal boundary. This target value
must be calculated as the pre- blower door result minus the expected reduction
from duct sealing. For example, if there are 20 square feet of ductwork outside the
thermal envelope, the acceptable leakage would be 10 CFM (20 x 0.5). Target duct
operating pressures for both return and supply sides should be set to 5 Pa above
the system’s measured operating pressure before duct sealing.

All ducts outside the conditioned space shall be modeled inside the Ducts tab. The
actual surface area used in calculating the target duct sealing CFM reduction, must
be included in the Ducts tab as located in unconditioned space.

Duct Blower Measurements:

Pre duct operating pressure shall be obtained by switching on the air handler and
using a pressure pan to obtain readings from both supply and return ducts. When
only one (1) central return exists, DO NOT COVER WITH PRESSURE PAN.
Place 2-3 inches of the hose in the return at the filter grill. Target duct operating
pressures shall be 5pa greater than measured operating pressure. To evaluate
infiltration reduction as a retrofit measure, you must, at a minimum, enter the pre-
weatherization whole-house air leakage rate (usually measured), an estimated or
target leakage rate after weatherization, house pressure differences for these rates,
and the cost of the infiltration/duct sealing work.

A recommended method for duct infiltration values is: 8% of total floor area for
Leakage to Outside, & 12% of total floor area for Total Leakage.
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A set of optional forms (Blower Doors, Zonal Pressures, Pressure Pans, and
Room Pressure Balances) can be used to enter measurements made during the
infiltration and duct leakage measurements or health and safety observations
related to the HVAC systems. Information entered on these optional forms is not
used in running an audit. Duct Blaster Measurements must be obtained through
testing and entered into the auditing software to evaluate for duct sealing. 25pa
shall be entered in all 6 inputs for ‘at Duct Pressure’ and ‘House Pressure WRT
Outside’.

Baseloads:

Baseloads forms are used to describe water heating retrofits, refrigerator replacement,
and lighting retrofits. These forms are used to evaluate specific retrofit measures.

The Water Heating form is used to enter information necessary to evaluate for

water heater replacement. You may describe the existing water heater by selecting
from the list of manufacturer and model number, which will autofill the energy use
characteristics of the water heater, or by directly entering the data on the form
collected from the manufactures data plate. To evaluate a water heater replacement,
you may either select a water heater you have already described in the Supply
Library, which will autofill the data, or directly enter the data on the form from the
manufacturers data plate. If SIR is not checked it will be considered an H&S measure.
H&S Water Heater replacements should not have SIR checked.

If the Energy Factor (EF) for a water heater cannot be located through the
manufacturer’s label, documentation, or recognized equipment databases, the
reference table in Appendix B may be used to estimate the unit’'s EF based on fuel
type and year of manufacture.

If the year of manufacture cannot be determined, the highest Energy Factor listed for
that fuel type must be used to ensure the most conservative and compliant estimate,
See Appendix B.

* Optional measures include: tank insulation, pipe insulation, low-flow showerheads
(See section 9.0 of this guide).
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The Refrigerator form is used to enter information necessary to evaluate a
refrigerator replacement. Here, you may specify the energy use characteristics of
the existing and replacement refrigerators. For the existing refrigerator, you may
either select from the list of manufacturers and model numbers in the library, which
will autofill the data, or directly enter the data on the form. All refrigerators being
considered for replacement must be metered a minimum of two (2) hours with an
approved metering device or model number entered from the audit database and the
results logged on the Base Load Record.

The Lighting form is used to describe lighting replacement retrofits. You may specify
the quantity, usage, and energy use characteristics of the existing and replacement
lighting and cost of the replacement lighting. For the existing and/or replacement
lighting system, you may either select lighting you have already described in the
Supply Library, which will autofill the energy and cost data, or directly enter the data on
the form. All lighting retrofits are required by BCAEO to be LED and energy star rated.

Other:

The Health and Safety form can be used to enter health and safety measurements
and observations that you have made of the house. This form will assist in determining
ventilation requirements to comply with ASHRAE Standard 62.2 2016.

» If the ventilation airflow requirement is less than 15 CFM, ASHRAE 62.2—-2016
exempts the mechanical-ventilation requirement.

+ The ASHRAE tab in this form is required to be filled out by the EA and QCI.
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The Itemized Costs form (optional) can be used to enter necessary repair and health
and safety measures and associated costs.

* Incidental Repair Measure (IRM): An IRM according to DOE is “A repair necessary
for the effective performance or preservation of newly installed weatherization
materials, but not part of a standard installation. IRM installations must be
associated with a specific ECM or group of ECMs. IRMs must be justified by written
and photo documentation in the client file. IRM costs should be entered as an
itemized cost and must be included in the SIR calculation of the total package of
weatherization measures (CSIR). IRM’s could be measures such as attic or crawl
space access door repairs or replacement, wall ceiling or floor repairs, gutters,
sump pumps, waterline insulation.

* Ancillary items are materials needed to properly perform that measure and are an
allowable cost under the measure (for example insulation rods, baffles, junction
markers, depth markers, etc.). The costs of ancillary items and their installation shall
be included within the cost of an individual ECM when calculating the SIR for the
individual ECM.

The Utility Bills form (optional) can be used to enter pre-retrofit utility bills associated
with heating and cooling if you want NEAT to compare them with NEAT’s heating

and cooling energy consumption estimates as part of an audit calibration process

and adjust energy savings estimates for the recommended measures. For NEAT

to adjust its energy savings estimates and develop a second set of recommended
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weatherization measures based on the actual pre-weatherization energy consumption
of the house, select the Billing Adjustment checkbox. Comparison of the predicted
base case energy use against utility bills is more appropriate for metered fuels, such
as natural gas and electricity. Bulk fuels such as propane, fuel oil, and kerosene, which
are delivered in bulk and stored in tanks at the house, are less appropriate. Unless
deliveries are relatively frequent and approximately the same amount of fuel remains
in the tank at the time of each delivery, use of billing data for these fuels can lead to
substantial inaccuracy.

The Michigan WAP does not require pre-retrofit utility bill comparison within the
NEAT when justified fuel costs are used.

12.11 RUNNING NEAT AND VIEWING RESULTS

Audit recommendations — You can run NEAT after you have entered all the
information for the house on the data input forms. The Run on the Audit Dock link
will be activated as soon as all the required data input forms have been completed.
When you select Run, the status of the run will be displayed, and the Recommended
Measures Report will be opened in a separate window. Once an audit has been run,
the link to View will be activated. You can select View to see a NEAT Recommended
Measures Report that has already been created and saved from a previous run.

Figure 2.7 shows the title page of the NEAT Recommended Measures Report. The title
page identifies your Agency, Account, Audit, and Audit Run; provides key information
you have entered on the Agency, Account, and Audit forms; and provides additional
information about the audit run to track the audit results.

After the title page, the report lists all the recommended measures along with their

estimated energy and cost savings, measure costs and SIRs, and primary material
quantities needed to perform them (Figure 2.8).
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Figure 2.7. NEAT Recommended Measures Report: title page.
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Figure 2.8. NEAT Recommended Measures Report: recommended measures.
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If you entered utility bills on the Utility Bills form, the report will also provide a revised
set of tables for the recommended measures based on adjusted estimates of energy
and cost savings and SIRs, and a comparison of NEAT’s estimates of the house’s
heating and/or cooling energy consumptions with the utility bills. Notably, NEAT’s
estimates are based on TMY3 (Typical Meteorological Year 3) weather data, whereas
the utility bills reflect energy consumption for the actual weather that occurred

during the billing period. If you also entered degree days associated with the utility
bills, they will be compared with the TMY3 weather data used to make the home’s
energy estimates so that you can determine the degree to which differences between
predicted energy consumptions and utility bills might be due to weather differences.

The report also provides other information such as the annual loads and energy
consumptions (in MMBtu/yr), peak (i.e., design) loads (in kBtu/hr), and output
required (in kBtu/hr for heating and tons for cooling) for the house before and after
weatherization (Figure 2.9).
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Figure 2.9. NEAT Recommended Measures Report: annual loads, energy consumptions,
and peak load components before and after weatherization.

2026 EDITION 90/118



12.0 Energy Audit Software User Manual

12.12

2026 EDITION

Reports — The Reports drop-down field on the Audit Dock is used to select two reports
associated with the NEAT audit (attached below). The Audit Input report provides a
printout of all the inputs made in NEAT. The Audit Recommendations report provides
the NEAT Recommended Measures Report for the most recent run of the audit
(equivalent to the View link).

* A copy of the Audit Input Report and Recommended Measures Report must be
uploaded to empowOR and retained for each weatherization job.

CREATING A NEAT WORK ORDER

At the time of this publication, a NEAT work order is required for all weatherization

jobs in Michigan. This work order will be used to import data into the empowOR
Weatherization module. A work order is typically created for the measures
recommended by running an audit. To create a work order for a previously run NEAT
audit, select View at the bottom of the Audit Dock. This will open the Recommended
Measures Report in a separate window. Switch to the Weatherization Assistant window
and select the View Measures button on the task bar at the bottom of the NEAT Audit
Recommendations window (Figure 2.10) to open the Audit Run Measures form. All
work-orders must have a detailed explanation of work performed and reference most
stringent SWS, MI-WX field guide, or ICC codes.

The Michigan Weatherization Assistance Program requires that all work orders
accurately reflect and integrate the results of the completed energy audit in accordance
with 10 CFR 440.21(f)(6) and WPN 22-4. Work orders must clearly document all
performance and installation requirements identified by the audit, including specified
R-values, U-values, installed equipment efficiency ratings, infiltration and duct-sealing
targets, and all standards outlined in the Grantee’s DOE-approved Field Guides and/
or Standard Work Specifications. Each work order must demonstrate a complete and
accurate scope of work derived from the audit, provide sufficient detail for crews and
contractors to meet required performance objectives, and support verification through
quality control inspections and monitoring.
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Figure 2.10. NEAT audit showing View and View Measures.

2026 EDITION

The Audit Run Measures form (Figure 2.11) displays seven buttons at the top,

the Audit Run Measures sub-form in the middle, and the Unit Costs for Measure:
[Measure Name] table at the bottom. The Select All, Unselect All, Invert Selections,
Same Contractor, and Same Cost Center buttons help users complete the Audit Run
Measures sub-form quickly. The Create Work Order button creates work orders based
on information provided in the Audit Run Measures sub-form. The Close button exits
the form.

The Audit Run Measures sub-form displays (a) un-editable fields under columns # (that
reflect the order in which measures appear on the Recommended Measures Report),
Measure Name, Components (that show the name of component[s] associated with
the measure), and Estimated Cost and SIR (that display the measure cost and SIR
used by the audits to make their initial recommendations); (b) drop-down fields under
Contractor/In-House Crew and Cost Center columns, which allow you to assign each
measure to a contractor and the cost of implementing each measure to a funding
source or program, respectively; and (c) checkboxes under the Work Order column to
indicate which measure to transfer to the work orders.

The Unit Costs for Measure: [Measure Name] table shows a breakdown of Estimated
Cost for a measure selected in the Audit Run Measures sub-form. For a selected
measure, the table lists as many cost types as were defined in the Retrofit Cost Details
or Defined Measures library forms and in various building description forms. For
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each cost type, Measure Description, Quantity, Unit, Units $ (i.e., cost per unit), and
Comment specifying the source form for the cost per unit are displayed.

Figure 2.11. Audit Run Measures form.
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To create work orders, you must select the checkbox under the Work Order column for
each measure you want transferred to a work order. This work order is used to import
the Recommended Measures Report into empowOR. As a result, all measures must
remain checked to ensure they appear on the work order in WAweb.

You may select a Contractor/In-House Crew to assign each measure to a contractor.
The selection will determine how many work orders are created from the measure list.
All measures assigned the same contractor will be included in the same work order.
The choices displayed in the drop-down list will be all agency contacts defined as
Contractor or Crew on the Agency Contact form. All measures with an unassigned
Contractor that are selected for transfer to a work order will be assigned to the same
work order with the contractor undesignated. After assigning one measure to a
contractor, you may use the Same Contractor button to assign all additional measures
to that contractor.

Although WAweb supports cost center functionality, BCAEO will not utilize this feature
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within WAweb. Expenses will instead be tracked by funding source in empowOR.

When you are ready to create the work orders based on the information provided on
the Audit Run Measures sub-form, select the Create Work Order button. If you have
previously created work orders from this specific audit, the Create Work Order pop-up
form (Figure 2.12) will be displayed and will ask your preference among three options:

» Save the previously generated Work Order and create new ones
* Replace the previously generated Work Order with new ones, or

* Cancel the creation of Work Orders.

Select an option and then select OK to save and close the pop-up form. Any work
orders not created from this audit will be unaffected by the request to create work
orders from the Audit Run Measures form of this audit. Although multiple work orders
can be created, only one work order may be imported into empowOR. Therefore, only
a single work order should be generated for each client.

Figure 2.12. Create Work Order pop-up form.
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The program will next display the Information pop-up window (Figure 2.13) indicating
how many work orders were created because of your selections on the Audit Run
Measures sub-form. This should correspond to the number of unique contractors
(including undesignated) that you indicated on the Audit Run Measures sub-form.
Select OK to acknowledge and close the pop-up window. Select Close to exit the Audit
Run Measures form.
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Figure 2.13. Information pop-up window for successfully created work orders.

After creating work orders from the audit recommendations, you may access them
from the All table on the Work Order Details form (Figure 2.14) and view measure
details on the Work Order Measures form (Figure 2.15). See Section 1.8 for
information about making changes to a work order or measure details.

Figure 2.14. Work orders created for a NEAT audit.
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Figure 2.15. Work order measure details for a NEAT measure.

12.13
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MHEA

Once you have set up an account for a manufactured home, you can create and run
MHEA on that home. MHEA has multiple forms used to describe a manufactured
home with each having a main form for data input and possibly an All table for

record navigation (Section 1.3). MHEA also has an Audit Dock that is a static feature
anchored on the left of each MHEA input form (Figure 3.1) and provides the means of
accessing MHEA's various forms and running the audit. The Audit Dock may not be
displayed when creating a new audit until after the Audit form has been saved.

At the top of the Audit Dock is an information block that shows key audit information
entered on the Audit form for the audit that is currently active (i.e., being viewed).
Links to each of MHEA's 20 data input forms used to describe the house are provided
below the information block. These links are organized into six groups: General, Shell,
Addition, Systems, Baseloads, and Other. Colored icons are presented beside these
links to indicate if the form is required, recommended, or optional, and if the form has
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been completed. A legend for the icons is shown in the Icon Key at the bottom of the
Audit Dock. Links are provided in an Audit Recommendations group to run MHEA or
view results of the last run for that audit. Finally, Reports can be selected to access
various reports available within MHEA for the audit being viewed.

Figure 3.1. MHEA Audit Dock.
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Some of the data input forms in MHEA allow multiple records to be described for a
building component. For example, in Figure 3.2, multiple windows are entered on the
Window form. These forms have New and Copy options to create multiple records. For
each record, a tab named by the user-entered Code is created at the top of the form.
The All table presented at the bottom of each of these forms lists these records (i.e.,
the tabs) (Figure 3.3).

To complete one of the 20 MHEA data input forms, simply select the form in the Audit
Dock and then complete the form. Select Apply to save and remain on the form or OK
to save and exit the form. Select Cancel to exit the form without saving the entries that
you just made. Select New or Copy (if applicable) to create additional records. The
completed records will be listed in the All table.

To view or edit an existing record, select the tab or the record in the All table. On most
of the Shell, Addition, Systems, and Baseloads forms, field sets on the left part of the
main form describe a selected component of the existing building. A field set on the
right of the main form describes retrofit measure technical details for the component.
In some cases, the retrofit measure field sets can be used to directly enter the total
costs associated with the measure because it cannot be described in the Measure
Cost Set Library. In other cases, the retrofit measure field sets can be used to enter an
Additional Cost associated with installing the measure that will be added to the cost
calculated from the Measure Cost Set Library.

Figure 3.2. Tabs on MHEA’s Window form.

Figure 3.3. All Windows table on MHEA’s Window form.

MHEA will evaluate all retrofit measures that are indicated as being active in the
Measure Cost Set Library and applicable to the home. However, some of the data
input forms in MHEA provide the option to evaluate only certain measures for a
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building component, which will exclude evaluation of other active measures for that
component. In that case, MHEA also provides an option to include the energy savings
and cost of the measure in calculating the package SIR. Measures where “Required”
is selected, but not included in the package SIR are normally related to health and
safety or are measures funded by a source other than the Weatherization Assistance
Program.

DESCRIBING A MANUFACTURED HOME IN MHEA

All data entered into the MHEA software shall be provided using the UDCT provided
by BCAEO to all subgrantees. Only the UDCT provided by BCAEO has been approved
for use of data collection. To create a new MHEA audit, select Audit — MHEA on the
menu bar and then select New on the Audit form (State Administrators and Guests

are not allowed to create an audit). Select Copy to create a new audit from an existing
audit. You may want to create a new audit using Copy to make multiple audit runs for a
home (e.g., to evaluate different retrofit options or replacement equipment for a given
home) but still see the results of previous runs. When creating a new audit using New,
fill in the Audit form first before entering information on the other forms.

Each of MHEA's input forms are described briefly here. Section 3.2 describes how to
run MHEA.

General:

Audit form (required) — The Audit form is used to enter general audit information and
select weather files and libraries needed to run the audit (Figure 3.4). All the fields on
this form that are not disabled or read-only are required.

At the top of the form, select your Agency and then select the account using either
the Account Name or Account Number field (the other data field will be auto-filled
using information from the Account form). Enter an Audit Name and the Audit Date,
and then select the Auditor Name (auditor names provided in the drop-down list will
include all users for the Agency that are marked as Active and Auditor on the User
form). The City and State fields will be auto-filled using information from the Account
form. The Audit Number will be automatically assigned by MHEA. Next, enter the
building information: Occupants, Length & Width(not including additions which will be
entered in the additions tab of MHEA), Exterior Wall Height ( height of exterior wall),
Infiltration Height (height from floor to highest peak in ceiling on the interior of the
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mobile home), Number of Bedrooms, Wind Shielding, and the presence of Outdoor
Water Heater Closet. Then, select the Weather State, Weather Location, and the
following libraries: Economic Parameter Set, Measure Cost, Key Parameter Set,
Supply, Defined Measure Set, and Fuel Cost for each fuel type. MHEA has 1,000+
US weather stations, which are filtered by weather state. You may also consider cities
near you in states that border your own. The libraries listed in the drop-down lists are
restricted to those that have been created in the respective libraries for this agency
and marked Active for MHEA. For the Fuel Cost, you can select None for fuel types
that will not be used in the audit except for electricity. The fuel costs associated with
the selected Fuel Cost names will be auto-filled. Finally, for MHEA to adjust energy
savings estimates and recommend measures based on the actual pre-weatherization
energy consumption of the home, select the Billing Adjustment checkbox.

Figure 3.4. MHEA Audit form.
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Shell:

Shell forms are used to describe the walls, windows, doors, ceiling, and floor of a
manufactured home. Use these forms to describe all the shell components in the home
that define thermal boundary (as illustrated in Figure 3.5), select retrofit options, and
describe any additional costs associated with the installation of the retrofit unique to
the home being audited that is not described in the Measure Cost Set Library. Each of
the shell forms is required.

Figure 3.5. Typical mobile home components.

2026 EDITION

The Wall form (required) is used to describe the four primary walls of the home that
enclose the conditioned space of the home. MHEA assumes that a manufactured

101/ 118



12.0 Energy Audit Software User Manual

home is rectangular in shape, the walls are wood-frame construction, and the walls
facing different orientations have identical construction characteristics; therefore,
MHEA uses only one form to describe all four primary walls (not including any addition
that will be described on the addition tab of MHEA). Wall insulation is a major measure
that must always be evaluated and never skipped.

The Window and Door forms (required) are used to describe all the windows and
exterior doors of the home (not including any addition that will be described on the
addition tab of MHEA). The number of each type of window or door entered is entered
by its orientation.

The Ceiling form (required) is used to describe the ceiling (i.e., the roof) in the home
(not including any addition that will be described on the addition tab of MHEA).To
describe a roof, you must first select the roof type from the following options: Flat,
Bowstring, and Pitched (Figure 3.6), enter the joist size for flat roofs, height of roof at
center for bowstring roofs, or desired amount of insulation to add at center for pitched
roofs (Figure 3.7); select the roof color; and describe the cathedral ceiling if one exists
(see Figure 3.8 and Figure 3.9 for different cathedral ceiling configurations). Attic
insulation is a major measure that must always be evaluated and never skipped.

Figure 3.6. Typical manufactured home roof configurations.
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Figure 3.7. Section drawings of manufactured home roof configurations (from top to
bottom: flat roof, bowstring roof, pitched roof).

Figure 3.8. Sloped roof cathedral ceiling with step wall, typical with flat roofs.

Figure 3.9. Cathedral ceiling configurations with no step wall, typical with pitched roofs.

The Floor form (required) is used to describe the floor of the home, defined in MHEA
to comprise wing and belly sections (Figure 3.10) (not including any addition that will
be described on the addition tab of MHEA). The wing and belly sections are protected
from outside elements (including water, wind, and rodents) using an insulation wrap
attached to the underside of the floor joists. The space available for adding insulation
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depends on the direction and size of the floor joists, the location and thickness of the
existing insulation in the wing and belly sections, and the belly cavity configuration
(Figure 3.11). The manufactured home may also have skirting installed around the
perimeter. Floor/belly insulation is a major measure that must always be evaluated and
never skipped.

Figure 3.10. Widthwise floor joist direction.

Figure 3.11. Typical manufactured home belly configurations.

Figure 3.12. Manufactured homes joist spacing and direction.
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Addition:

Addition forms are used to describe the walls, windows, exterior doors, ceiling, and
floor of a conditioned room attached to the manufactured home. MHEA assumes that
the manufactured home addition is rectangular in shape with wood-frame construction
and has three exposed walls, a flat, shed or gable roof, and a crawlspace, slab on
grade, or exposed floor (see Figure 3.13, Figure 3.14, and Figure 3.15). Use these
forms to describe all the shell components in the addition through which heat flows,
select retrofit options, and describe any additional costs associated with the installation
of the retrofit unique to the house being audited that are not described in the Measure
Cost Set Library. If there is no addition, you do not need to access the addition forms.
However, if entry is begun on any one of the addition forms, then the Walls form,
Ceiling form, and Floor form must be completed. The Window and Door forms are
optional. Wall, attic, and floor/belly insulation is a major measure that must always be
evaluated and never skipped.

Systems:

Systems forms are used to describe the HVAC systems, ducts, and duct leakage

and infiltration associated with a manufactured home. You must enter one heating
system and enter infiltration data on the Ducts/Infiltration form to meet the minimum
requirements of MHEA. The remaining forms are optional unless deemed required
based on other inputs. For example, the Duct form may be required depending on
HVAC entries. The selections made in the HVAC form, especially with regard to
heating, will determine whether the duct form remains optional or becomes required.

In most homes, though, both heating and cooling systems will be entered on the HVAC
form.

The HVAC form (required) is used to describe the heating and cooling equipment

installed in the house and select retrofit options. In MHEA, you can describe as many
HVAC systems as required to describe the heating and cooling sources in the house.
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All equipment that provides heating and / or cooling must be described in this form.
At least one HVAC system that provides heating must be described in this form.

The selected equipment may provide either heating or cooling or both. To describe
an HVAC system, first enter the equipment type (and fuel source if heating-only
equipment) and then enter the data collected through proper manual testing for each
appliance depending on fuel source in the applicable fields. SSE shall be used when
manually testing in the field for gas fired appliances if different from AFUE ratings.

If SSE readings cannot be obtained, then AFUE ratings at original rated efficiency
are acceptable to use. Inputs related to equipment type and fuel source will filter out
other necessary inputs, as well as retrofit options that will be available for evaluation.
For example, choosing a central heat pump will disenable the retrofit option for
installing a smart thermostat, and selecting a space heater will disenable tune up

as a retrofit option. The Replace the Equipment retrofit option is always enabled for
possible selection and is used to specify if the measure replaces one or more existing
HVAC systems described in other HVAC sub-forms. Replacement required selection
procedure is the same process as outlined in the HVAC form section in NEAT.

Unlike in Weatherization Assistant Version 8, heating/cooling equipment inputs are not
limited to primary and secondary systems. Each type of existing heating and/or cooling
equipment in the home may be entered as separate records. Weatherization Assistant
Version 10 determines the primary system based on the Fraction of Load Served value
that is either input or estimated by the software. Inputs made on any optional forms
(e.g., other field measurements or health and safety observations) are informational
only and are not used in running the audit analysis.

We recommend modeling the Year Manufactured rather than the Name Plate
Efficiency for all air conditioners and heat pumps. This approach reduces the risk of
entering an incorrect efficiency value, and WAweb will automatically apply age-based
derating.

Note: The Year Manufactured field is available only for appliances modeled as air
conditioners or heat pumps.

The Duct form (conditionally required) is used to describe the supply and return ducts
for ducted HVAC equipment. A duct system with varying characteristics (e.g., location,
insulation) must be described as multiple segments. All ducted HVAC equipment must
be selected as served by at least one supply duct. All supply and return ducts shall be
considered for modeling and properly entered in the software in their current condition.
Default methods can be used for surface area, or manual entry is allowed if proper
measurements of width, height, and length (or diameter) are entered. To evaluate for
duct insulation, you must enter the measured duct surface area and insulation R-value.
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If sufficient details relating to duct size and/or surface area and insulation R-value
are unknown, then Weatherization Assistant Version 10 can estimate the values. To
calculate these estimates and view the results, select the Use Defaults checkbox
(Figure 3.16). To edit the values, clear the Use Defaults checkbox and input other
values. Select Apply or OK to save the inputs. Figure 3.17 shows the typical furnace
and duct system layout in a mobile home.

Figure 3.16. Use Defaults checkbox selected.

Figure 3.17. Typical furnace and duct system layout in a mobile home.
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The Ductsl/Infiltration form (required) is used to enter air and duct leakage data to
evaluate the effectiveness of infiltration reduction work and duct sealing.

Pressure pan measurements are required to be taken for all ducts outside of the
pressure and thermal boundary. If the initial pressure pan reading is above 1 PA on
any duct outside the conditioned space duct sealing must be evaluated.

If the SIR for Duct Sealing is below 1.0, the ECM will still populate on the work order
and should be treated as part of the general air-sealing package rather than as a
standalone measure. In these cases, the auditor is responsible for ensuring that the
cumulative SIR for the entire job remains at or above 1.0.
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Pressure Pan Measurements:

To evaluate duct sealing using pressure pan measurements duct leakage method,
start by running the blower door and obtaining a before weatherization air leakage
rate (cfm). The target after weatherization air leakage rate shall be in accordance
with section 11.0. Measurements using a pressure pan must be obtained on all
supply ducts in the system. The sum of the pressure pan measurements must be
entered in the ‘Before Duct Sealing’ section. The ‘After Duct Sealing’ target should
be 1 pascal per register.

I.E 10 registers equals 10 pascals. Duct operating pressures for supply ducts should
be set to 5 Pa above the system’s measured operating pressure before duct sealing.
The duct operating pressure should be obtained using a static pressure probe and
should traditionally be around 15 pascals in standard mobile home ductwork.

Duct Blower Measurements:

Pre duct operating pressure shall be obtained by switching on the air handler and
using a pressure pan to obtain readings from both supply and return ducts. When
only one (1) central return exists, DO NOT COVER WITH PRESSURE PAN.
Place 2-3 inches of the hose in the return at the filter grill. Target duct operating
pressures shall be 5pa greater than measured operating pressure. To evaluate
infiltration reduction as a retrofit measure, you must, at a minimum, enter the pre-
weatherization whole-house air leakage rate (usually measured), an estimated or
target leakage rate after weatherization, house pressure differences for these rates,
and the cost of the infiltration/duct sealing work.

A recommended method for duct infiltration values is: 8% of total floor area for
Leakage to Outside, & 12% of total floor area for Total Leakage.
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Baseloads:

Baseloads forms are used to describe water heating retrofits, refrigerator replacement,
and lighting retrofits. These forms are optional and are used to evaluate specific retrofit
measures.

The Water Heating form is used to enter information necessary to evaluate for
water heater replacement. You may describe the existing water heater by selecting
from the list of manufacturer and model number, which will autofill the energy use
characteristics of the water heater, or by directly entering the data on the form
collected from the manufacturer's data plate. To evaluate a water heater replacement,
you may either select a water heater you have already described in the Supply
Library, which will autofill the data, or directly enter the data on the form from the
manufacturer's data plate. If SIR is not checked it will be considered an H&S measure.
H&S Water Heater replacements must not have SIR checked.
* Optional measures include: tank insulation, pipe insulation, low-flow showerheads
(See section 9.0 of this guide).

If the Energy Factor (EF) for a water heater cannot be located through the
manufacturer’s label, documentation, or recognized equipment databases, the
reference table in Appendix B may be used to estimate the unit’'s EF based on fuel
type and year of manufacture.

If the year of manufacture cannot be determined, the highest Energy Factor listed for
that fuel type must be used to ensure the most conservative and compliant estimate,
See Appendix B.

The Refrigerator form is used to enter information necessary to evaluate a
refrigerator replacement. Here, you may specify the energy use characteristics of

the existing and replacement refrigerators. For the existing refrigerator, you may
either select from the list of manufacturer's and model numbers, which will autofill the
energy use characteristics of the refrigerator, or directly enter the data on the form.
For the replacement refrigerator, you may either select a refrigerator you have already
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described in the Supply Library, which will autofill the data, or directly enter the data
on the form. Refrigerator replacement process is outlined in the refrigerator form in the
NEAT section.

The Lighting form is used to describe lamp replacement retrofits. You may specify
the quantity, usage, and energy use characteristics of the existing and replacement
lighting and cost of the replacement lighting. For the existing and/or replacement
lighting, you may either select lighting you have already described in the Supply
Library, which will autofill the energy and cost data, or directly enter the data on the
form. All lighting retrofits are required by BCAEO to be LED and energy star rated.

Other:

Other forms can be used to describe health and safety observations in the home;
repair or health and safety measures or your own energy measure; and utility bills.

The Health and Safety form can be used to enter health and safety measurements
and observations that you have made of the house. This form will assist in determining
ventilation requirements to comply with ASHRAE Standard 62.2 2016.

The Itemized Costs form can be used to enter necessary repair and health and
safety measures and their associated costs. Refer to the ltemized Cost Form for NEAT
to see how to enter material and labor cost for an Incidental Repair Measure (IRM).

The Utility Bills form (optional) can be used to enter pre-retrofit utility bills associated
with heating and cooling if you want MHEA to compare them with MHEA's heating
and cooling energy consumption estimates as part of an audit calibration process

and adjust energy savings estimates for the recommended measures. For MHEA

to adjust its energy savings estimates and develop a second set of recommended
weatherization measures based on the actual pre-weatherization energy consumption
of the home, select the Billing Adjustment checkbox. Comparison of the predicted
base case energy use against utility bills is more appropriate for metered fuels, such
as natural gas and electricity. Bulk fuels such as propane, fuel oil, and kerosene, which
are delivered in bulk and stored in tanks at the home, are less appropriate. Unless
deliveries are relatively frequent and approximately the same amount of fuel remains
in the tank at the time of each delivery, use of billing data for these fuels can lead to
substantial inaccuracy.
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The Michigan WAP does not require pre-retrofit utility bill comparison within the
MHEA when justified fuel costs are used.

12.15 RUNNING MHEA AND VIEWING RESULTS

Audit recommendations — You can Run MHEA after you have entered all the
information for the home on the data input forms. The Run on the Audit Dock link

will be activated as soon as all the required data input forms have been completed.
When you select Run, the status of the run will be displayed, and the Recommended
Measures Report will be opened in a separate window. Once an audit has been run,
the link to View will be activated. You can select View to see a MHEA Recommended
Measures Report that has already been created and saved from a previous run.

Figure 3.18 shows the title page of the MHEA Recommended Measures Report.

The title page identifies your Agency, Account, Audit, and Audit Run; provides key
information you have entered on the Agency, Account, and Audit forms; and provides
additional information about the audit run to track the audit results. After the title page,
the report lists all the recommended measures along with their estimated energy and
cost savings, measure costs and SIRs, and primary material quantities needed to
perform them (Figure 3.19).
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Figure 3.18. MHEA Recommended Measures Report: title page.
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Figure 3.19. MHEA Recommended Measures Report: recommended measures.

If you entered ultility bills on the Utility Bills form, the report would also provide a
revised set of tables for the recommended measures based on adjusted estimates
of energy and cost savings and SIRs, and a comparison of MHEA's estimates of the
home’s heating and/or cooling energy consumptions with the utility bills. MHEA's
estimates are based on TMY3 weather data, whereas the utility bills reflect energy
consumption for the actual weather that occurred during the billing period. If you
also entered degree days associated with the utility bills, they will be compared with
the TMY3 weather data used to make the home’s energy estimates so that you can
determine the degree to which differences between predicted energy consumptions
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and utility bills might be due to weather differences.

The report also provides other information such as the annual energy consumption for
heating, cooling, and baseloads and peak heating load of the home before and after
weatherization (Figure 3.20).

Figure 3.20. MHEA Recommended Measures Report: energy consumptions and peak
heating load components before and after weatherization.
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Reports — The Reports drop-down field on the Audit Dock can be used to select

two reports associated with the MHEA audit (attached below). The Audit Input report
provides a printout of all the input made in MHEA. The Audit Recommendations report
provides the MHEA Recommended Measures Report for the most recent run of the
audit (equivalent to the View link).

CREATING A MHEA WORK ORDER

The process for creating a MHEA work order is the same as for NEAT. Please refer to
Section 12.12, CREATING A NEAT WORK ORDER, for details.
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If you have any questions regarding the auditing software please reach out to:

MDHHS-BCAEO@michigan.gov
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13.0 Resources

ASHRAE 2016 Standard
Building Performance Institute | BPI 1200
Oak Ridge National Laboratory | ORNL Getting Started Guide for WAweb

Refrigerator Energy Usage Tool 1

Refrigerator Energy Usage Tool 2

Air-Conditioning, Heating, and Refrigeration Institute | AHRI product performance details
Michigan Training & Education Center | MITEC

Standard Work Specifications | SWS

Community Services Policy Manual | CSPM
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https://www.ashrae.org/technical-resources/standards-and-guidelines/read-only-versions-of-ashrae-standards
https://bpi.org/resources/standards/
https://weatherization.ornl.gov/manuals/
https://www.energy.gov/scep/wap/articles/refrigerator-and-freezer-energy-rating-online-search-tool
https://www.energystar.gov/productfinder/
https://www.ahridirectory.org/
https://michigantec.org/resources/
https://sws.nlr.gov/
https://www.michigan.gov/mdhhs/doing-business/weatherization/manuals

14.0 Appendices

Appendix A - Variances and Approved Audit Procedures

All weatherization materials used in conjunction with work performed under this program
must, at a minimum, meet the NREL Standard Work Specifications and the Standards for
Weatherization Materials outlined in ‘Appendix A.” Appendix A Materials variances approved
for use in the Michigan Weatherization Assistance Program are as follows:

» Light Emitting Diode (LED) Lighting Approved 4/14/2019

* Spray Foam (SPF) Insulation Approved 4/14/2019

* Refrigerators (Energy Star) Approved 4/14/2019

* Replacement Water Heaters Approved 4/14/2019

Per WPN 23-6, state-specific audit procedures must be reviewed and approved by DOE as
part of the energy audit approval process. Michigan has received approval for the following:

SSE to AFUE Conversion for WAweb Approved 11/28/2018 & 9/2/2025

* Grantee Administered Fuel-Switching Approved 4/2/2020

Lifespan Changes Approved 3/27/2019

MH Belly Itemized Cost ECM Approved 2/19/2019
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Appendix B - Water Heater Energy Factor

Water Heater Energy Factor Chart
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https://hes-documentation.lbl.gov/calculation-methodology/calculation-of-energy-consumption/water-heater-energy-consumption/water-heater-energy-factor

