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Approved Variances - (Spec #/Approved Language)

2.0111.3a - Virginia WAP will ensure that debris in basements and crawlspaces that will cause injury
or damage to the ground cover will be removed within reason.

2.0301.1a - Smoke alarms will be listed and labeled in accordance with UL 217 and be installed in
accordance with the 2012 Virginia Uniform Statewide Building Code (VUSBC).

5.3001.1a, 5.3101.1a, 5.3101.1b, 5.3101.2a -Load Calculation will be performed in accordance with
ANSI/ACCA 2 Manual J-2011(Residential Load Calculation) OR Weatherization Assistant v.8(or later)
coupled with manufacturer specifications.

7.8103.1d - Virginia WAP proposes to address expansion tanks when DHW warrants replacement
and/or the unit requires an expansion tank where local code requires.
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2.0100.1a - Prevention through design

2.0100.1a

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):

Design will be incorporated to eliminate or minimize hazards (e.g., material selection, access to
equipment for installation and maintenance, placement of equipment, ductwork and condensate
lines)

Objective(s):
Prevent worker injuries

Reduce risk exposure to toxic substances and physical hazards

Bryan Burris
Virginia Department of Housing and Community
Development
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1b - Hand protection

2.0100.1b

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Durable and wrist-protecting gloves will be worn that can withstand work activity

Objective(s):
Minimize skin contact with contaminants

Protect hands from sharp objects

Recognize potential risks Wear appropriate hand protection

Bryan Burris
Virginia Department of Housing and Community
Development
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1b - Hand protection

2.0100.1b - Hand protection

% 3 e T ‘ ;[_ x
GOOD: Wear nitrile gloves when handling mastic Inspect gloves for holes and damage to minimize risk

Bryan Burris
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1c - Respiratory protection

2.0100.1c

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
If the risk of airborne contaminants cannot be prevented, proper respiratory protection will be
provided and worn (e.g., N-95 or equivalent face mask)

When applying low pressure 2-component spray polyurethane foam, air purifying masks with an
organic vapor cartridge and P-100 particulate filter will be used

When applying high-pressure SPF insulation, supplied air respirators (SARs) will be used

Consult MSDSs for respiratory protection requirements

Objective(s):
Minimize exposure to airborne contaminants (e.g., insulation materials, mold spores, feces,
bacteria, chemicals)

Best Practice

Unsafe
Workers need to properly protect their Respiratory protection should be appropriate
airways when retrofitting to the task being performed.
Bryan Burris 20 of
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1c - Respiratory protection

2.0100.1c - Respiratory protection

Sanding and

P

Whenever airborne contaminants are ~ For two-component spray insulation,  All P-100s should be fitted to the
a possibility, wear an N-95 mask P-100 respirators should be used individual worker

%\\\\\\\‘\\.

When working with high-pressure When unsure what level of protection

spray foam, use a Supplied Air is necessary, check the MSDS
Respirator
Bryan Burris 21 of
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1d - Electrical safety

2.0100.1d

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
An electrical safety assessment will be performed

All electric tools will be protected by ground-fault circuit interrupters (GFCI)
Three-wire type extension cords will be used with portable electric tools

Worn or frayed electrical cords will not be used

Water sources (e.g., condensate pans) and electrical sources will be kept separate
Metal ladders will be avoided

Special precautions will be taken if knob and tube wiring is present

Aluminum foil products will be kept away from live wires

For arc flash hazards, NFPA 70E will be consulted

Objective(s):
Avoid electrical shock and arc flash hazards

Unsafe

Inspect house for unsafe electrical situations  Attics and crawl spaces and walls should be
inspected closely for electrical safety before
work begins

If probing a wall cavity, a non conductive material will be used.

Bryan Burris
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2.0100.1d - Electrical safety

Bryan Burris
Virginia Department of Housing and Community
Development

23 of

625 June 26, 2015



Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1d - Electrical safety

2.0100.1d - Electrical safety

Use GFCls and three-wire extension Electrical wiring should not be located Use fiberglass ladders in place of
cords for all power tools near a water source metal

w

Recognize if knob and tube wiring is Follow NFPA 70E 2012 guidelines for
present and take special precautions  arc flash hazards

Bryan Burris
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Development
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1e - Carbon monoxide (CO)

2.0100.1e

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
All homes will have a carbon monoxide alarm

Ambient CO will be monitored during combustion testing and testing will be discontinued if ambient
CO level inside the home or work space exceeds 35 parts per million (ppm)

Objective(s):
Protect worker and occupant health

Best Practice

STOP WORK if CO levels are higher than Install carbon monoxide alarms

35ppm!!

Tools:

1. CO meter
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1f - Protective clothing

2.0100.1f

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
MSDSs and OSHA regulations will be consulted for protective clothing and equipment

Eye protection will always be worn (e.g., safety glasses, goggles if not using full-face respirator)

Objective(s):
Protect worker from skin contact with contaminants

Minimize spread of contaminants

ol After

i@ Before

Ensure workers have proper protective

Workers should be aware of work required ) }
equipment for work environment

and dress appropriately

Bryan Burris
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1g - Confined space safety

2.0100.1g

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Access and egress points will be located before beginning work

Inspection will be conducted for frayed electrical wires
Adequate ventilation will be provided
Use of toxic material will be reduced

Objective(s):
Prevent build-up of toxic or flammable contaminants

Provide adequate access and egress points

Prevent electrical shock

ol After

Locate all access and egress points of
confined spaces before entering

Bryan Burris
Virginia Department of Housing and Community
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1g - Confined space safety

2.0100.1g - Confined space safety

Perform visual inspection of confined  Check for frayed or worn electrical In confined spaces, use a ventilator

spaces before beginning work wires
\
CHEMICAL NAME

HEALTH
HAZARDS

PHYSICAL
HAZARDS

PERSONAL PROTECTIVE EQUIPMENT

SEE SAFETY DATA SHEET

J

Check GHS labels and Safety Data
Sheets for all materials to minimize

hazards
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2.0100.1h - Power tool safety

2.0100.1h

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):

Power tools will be inspected and used in accordance with manufacturer specifications and OSHA
regulations to eliminate hazards such as those associated with missing ground prongs, ungrounded
circuits, misuse of power tools, noise, and improper or defective cords or extension cords

All devices used will be verified as GFCI protected or double insulated
Exhaust gases from compressors and generators will be prevented from entering interior space

Objective(s):
Prevent power tool injuries

Bryan Burris
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2.0100.1i - Chemical safety

2.0100.1i

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):

Hazardous materials will be handled in accordance with manufacturer specifications or MSDS
standards to eliminate hazards associated with volatile organic compounds (VOCs), sealants,
insulation, contaminated drywall, dust, foams, asbestos, lead, mercury, and fibers

Appropriate personal protective equipment (PPE) will be provided
Workers will be trained on how to use PPE
Workers will be expected to always use appropriate PPE during work

Objective(s):
Prevent worker exposure to toxic substances

Bryan Burris
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Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1j - Ergonomic safety

2.0100.1j

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Appropriate PPE will be used (e.g., knee pads, bump caps, additional padding)

Proper equipment will be used for work

Proper lifting techniques will be used

Objective(s):
Prevent injuries from awkward postures, repetitive motions, and improper lifting

Unsafe Best Practice
Workers will take precautions to protect Hard hats, knee pads, bump caps, and team
themselves on the job site lifts help to prevent injury
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2.0100.1k - Hand tool safety

2.0100.1k

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Hand tools will be used for intended purpose

Objective(s):
Prevent hand tool injuries
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2.0100.11 - Slips, trips, and falls

2.0100.11

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Caution will be used around power cords, hoses, tarps, and plastic sheeting

Precautions will be taken when ladders are used, when working at heights, or when balancing on
joists

Walk boards will be used when practical
Appropriate footwear and clothing will be worn

Objective(s):
Prevent injuries due to slips, trips, and falls

Bryan Burris
Virginia Department of Housing and Community
Development

33 of

625 June 26, 2015



Health and Safety > Safe Work Practices > Safe Work Practices 2.0100.1m - Heat and thermal stress

2.0100.1m

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Appropriate ventilation, hydration, rest breaks, and cooling equipment will be provided

911 will be dialed when necessary

Objective(s):
Prevent heat stroke, heat stress, and cold stress related injuries

Attics and crawl spaces can be dangerous Keep workers comfortable with hydration and
work places in the heat cool vests
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2.0100.1n - Fire safety

2.0100.1n

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Ignition sources will be identified and eliminated (e.g., turn off pilot lights and fuel supply)

Use of flammable material will be reduced and fire-rated materials will be used

Objective(s):
Prevent a fire hazard
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2.0100.10 - Asbestos-containing materials (ACM)

2.0100.10

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Assess potential asbestos hazard; if unsure whether material contains asbestos, contact a qualified
asbestos professional to assess the material and to sample and test as needed

If suspected ACM is in good condition, do not disturb

If suspected ACM is damaged (e.g., unraveling, frayed, breaking apart), immediately isolate the
area(s)

For suspected ACM that is damaged or that must be disturbed as part of the retrofit activity, contact
an asbestos professional for abatement or repair in accordance with federal, state, and local
requirements; only a licensed or trained professional may abate, repair, or remove ACM

When working around ACM, do not:

* Dust, sweep, or vacuum ACM debris

» Saw, sand, scrape, or drill holes in the material

» Use abrasive pads or brushes to strip materials
Asbestos abatement or repair work should be completed prior to blower door testing; exercise
appropriate caution when conducting blower door testing where friable asbestos or vermiculite attic
insulation is present to avoid drawing asbestos fibers into the living space (i.e., use positively
pressurized blower door testing) unless the material has been tested and found not to contain
asbestos

Objective(s):
Protect workers and occupants from potential asbestos hazards

Siding—removal of siding is allowed to perform energy conservation measures. All precautions must
be taken not to damage siding.

Asbestos siding should never be cut or drilled. Recommended, where possible, to insulate through
home interior.

Pipe insulation—encapsulation is allowed if performed by an Asbestos Hazard Emergency Response
Act (AHERA) professional and should be conducted prior to blower door testing.

Where Asbestos (friable) is identified or assumed, the use of a blower door is prohibited.

Bryan Burris
Virginia Department of Housing and Community
Development

36 of

625 June 26, 2015



2.0100.10 - Asbestos-containing materials (ACM)

Proof of professional abatement/removal must be presented prior to continuation of WX services if a
ACM-based deferral has previously taken place.
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2.0100.1p - Lead paint assessment

2.0100.1p

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Presence of lead based paint in pre-1978 homes will be assumed unless testing confirms otherwise

The Environmental Protection Agency (EPA) Renovation, Repair, and Painting (RRP) Program Rule
(40 CFR Part 745) in pre-1978 homes and proposed changes to this rule (Federal Register/Vol. 75,

No. 87/May 6, 2010) will be complied with, to be superseded by any subsequent final rulemaking or
any more stringent state or federal standards

Objective(s):
Protect workers and occupants from potential lead hazards

Testing is an allowable and should be done in accordance with the EPA RRP training. Job site set up
and cleaning verification is required by a Certified Renovator. Abatement is not allowed.
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Health and Safety > Safe Work Practices > Insulation 2.0104.1b - Vermiculite

2.0104.1b

Desired Outcome:
Work is completed safely without injury or hazardous exposure

Specification(s):
OSHA asbestos abatement protocol 29 CFR 1926.1101 will be followed if vermiculite insulation is
present

If unsure whether material contains asbestos, a qualified asbestos professional will be contacted to
assess the material and to sample and test as needed

When working around asbestos-containing material (ACM), the following will not be done:

» Dust, sweep, or vacuum debris

» Saw, sand, scrape, or drill holes in the material

» Use abrasive pads or brushes to strip materials
Attic insulation that looks like vermiculite (as opposed to fiberglass, cellulose, or urethane foams)
will not be removed or disturbed

Objective(s):
Protect workers from toxic exposure

i@ Before

ol After

Material identified as vermiculite may contain

If asbestos is suspected, call an EPA-
asbestos

accredited professional

Where Asbestos (friable) is identified or assumed, the use of a blower door is prohibited.
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Health and Safety > Safe Work Practices > Insulation 2.0104.1b - Vermiculite

2.0104.1b - Vermiculite

Do not disturb vermiculite by vacuuming, dusting, or Do not disturb vermiculite by drilling, sanding, scraping,

sweeping sawing, etc.
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Health and Safety > Safe Work Practices > Heating and Cooling Equipment 2.0105.1b - Carbon monoxide (CO)

2.0105.1b

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Ambient CO will be monitored during combustion testing and testing will be discontinued if ambient
CO level inside the home or work space exceeds 35 parts per million (ppm)

Objective(s):
Protect worker and occupant health

i@ Before
STOP WORK if CO levels measure above Install carbon monoxide alarm if none are
35ppm!! found.
Tools:
1. CO meter
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Health and Safety > Safe Work Practices > Heating and Cooling Equipment 2.0105.1c - Raw fuel

2.0105.1¢c

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Raw fuel leaks will be monitored for before entering building spaces

If leaks are found, testing will be discontinued and condition reported to occupant immediately

Objective(s):
Protect worker and occupant health

i@ Before ub After

Fuel leaks need to be repaired by Notify occupant of any leaks
appropriate professional

Tools:

1. Gas sniffer
2. Bubble solution
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Health and Safety > Safe Work Practices > Heating and Cooling Equipment 2.0105.1c - Raw fuel

2.0105.1c - Raw fuel

Check all raw fuel lines for leaks Use multiple methods to test for If bubbles develop, leak is present.
leakage--bubble solution Notify occupant

Any leaks found should be reported to  Any leaks found should be reported to
occupant and work stopped occupant and work stopped
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Health and Safety > Safe Work Practices > Heating and Cooling Equipment 2.0105.2b - Mercury

2.0105.2b

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
When replacing existing thermostats, identify and dispose of any mercury containing thermostats in
accordance with Environmental Protection Agency (EPA) guidance

Objective(s):
Protect workers and occupants from mercury exposure

Unsafe Unsafe

Mercury thermostats should be replaced and Do NOT dispose of mercury thermostats in
disposed of properly the trash--find local recycling

Spill Risk: None, if units are intact.

Recommended Management: These products need to be properly disposed at household
hazardous waste collection centers. Consult your local or state collection program regarding items
taken.

**Contact thermostat-recycle.org or earth911.org for recycling options.
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Health and Safety > Safe Work Practices > Heating and Cooling Equipment 2.0105.2c - Asbestos

2.0105.2c

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Identify asbestos hazards in boiler and pipe insulation and remediate in accordance with EPA
guidelines

Objective(s):
Protect workers and occupants from asbestos exposure

Unsafe
Suspicious pipe insulation may contain When asbestos is suspected, call in EPA-
asbestos accredited professionals.

Pipe insulation—encapsulation is allowed if performed by an Asbestos Hazard Emergency Response
Act (AHERA) professional and should be conducted prior to blower door testing.

Where Asbestos (friable) is identified or assumed, the use of a blower door is prohibited.
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Health and Safety > Safe Work Practices > Heating and Cooling Equipment 2.0105.2d - Protective clothing

2.0105.2d

Desired Outcome:
Work completed safely without injury or hazardous exposure

Specification(s):
Long sleeves and long pants should be worn as additional protection from liquid refrigerants and
other skin hazards

Objective(s):
Protect worker from skin contact with liquid nitrogen

Unsafe
When working with refrigerants, short When working with refrigerants, workers
sleeves are inappropriate should dress appropriately
Bryan Burris 46 of
Virginia Department of Housing and Community 625 June 26, 2015

Development



2.0110.1a - Material selection

2.0110.1a

Desired Outcome:
Occupant and worker risk from hazardous materials minimized

Specification(s):
Materials that do not create long-term health risks for occupants and workers will be used

Objective(s):
Improve indoor air quality in the living space
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2.0110.1b - Material labels

2.0110.1b

Desired Outcome:
Occupant and worker risk from hazardous materials minimized

Specification(s):
Manufacturer specifications will be followed

Objective(s):
Reduce risk of exposure to harmful substances

Follow safety procedures
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2.0110.1c - Material Safety Data Sheets (MSDSs)

2.0110.1c

Desired Outcome:
Occupant and worker risk from hazardous materials minimized

Specification(s):
MSDSs will be provided onsite and available during all work

Objective(s):
Assess exposure risk

Prepare a response in case of emergency
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Health and Safety > Safe Work Practices > Basements and Crawl Spaces 2.0111.2a - Fuel leaks

2.0111.2a

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Fuel leaks will be repaired and inspected in accordance with the 2012 IRC

Objective(s):
Ensure site is safe and ready for upgrade

Unsafe Repairs need to be tested and verified to no
longer leak

Fuel leaks need to be repaired

Tools:

1. Combustion gas detector
2. Testing solution

Paraphrased from 2012 IRC G2417: Leakage will be located using an approved combustible gas
detector, a noncorrosive leak detection fluid or an equivalent nonflammable solution. Matches,
candles, open flames or other methods that could provide a source of ignition cannot be used.
Where leakage or other defects are located, the affected portion of the piping system will be repaired
or replaced and retested.
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Health and Safety > Safe Work Practices > Basements and Crawl Spaces 2.0111.2a - Fuel leaks

2.0111.2a - Fuel leaks

Measures

Measure 12 Repair - Gas Leak in Crawlspace
(flagged)

Comment

rial / Labor Description /Comment Units
cified Misc Matenial Each

Fuel leaks discovered during initial Use approved combustion gas sniffer Repeatedly test repair site for leakage
audit should be flagged to see if repaired line still leaks over a 10min period

Allow testing solution to sit on newly Confirm repair and remove flag
repaired pipe joint for 10min
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2.0111.2b - Electrical hazards

2.0111.2b

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Electrical hazards will be eliminated and inspected in accordance with NFPA 70 National Electric
Code

Objective(s):
Ensure site is safe and ready for upgrade
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2.0111.2c - Mold

2.0111.2c

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Appropriate remediation will be completed before upgrade

Objective(s):
Ensure site is safe and ready for upgrade

Although mold testing is not an allowable expense, a visual inspection is required during the audit and
final inspection. Limited water damage repairs that can be addressed by weatherization workers and
correction of moisture and mold creating conditions are allowed when necessary in order to
weatherize the home and to ensure the long term stability and durability of the measures. Where
severe Mold and Moisture issues cannot be addressed, deferral is required.
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2.0111.2d - Plumbing and water leaks

2.0111.2d

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Plumbing leaks will be repaired before crawl space upgrade in accordance with the 2012 IRC

Objective(s):
Prepare site for upgrade
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2.0111.2e - Pest and termite work

2.0111.2¢

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Pest and termite treatment will be completed before crawl space upgrade and inspected in
accordance with the 2012 IRC

Objective(s):
Prepare site for upgrade

Pest removal is allowed only where infestation would prevent weatherization. Infestation of pests may
be cause for deferral where it cannot be reasonably removed or poses health and safety concern for
workers. Screening of windows and points of access is allowed to prevent intrusion.
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2.0111.2f - Structural repairs,
modifications

2.0111.2f

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Structural repairs and modifications will be inspected and completed before crawl space upgrade in
accordance with the 2012 IRC

Objective(s):
Prepare site for upgrade
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2.0111.2g - Appliance and heating, ventilation, and air conditioning
(HVAC) system repairs and change outs

2.0111.2g

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Crawl space upgrades (e.g., sealing and insulation) are to be undertaken after appliance and HVAC
system work has been completed and inspected

Objective(s):
Prepare site for upgrade
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2.0111.2h - Correctable standing water

2.0111.2h

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Passive drains or sump pumps will be used to remove standing water

Objective(s):
Prepare site for upgrade
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2.0111.2i - Non-correctable standing water

2.0111.2i

Desired Outcome:
Site properly prepared for upgrade

Specification(s):
Spaces with non-correctable standing water will not be considered for a closed crawl space

Objective(s):
Prevent possible damage to house
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Health and Safety > Safe Work Practices > Basements and Crawl Spaces 2.0111.3a - Debris removal

2.0111.3a

Desired Outcome:
Clean, safe, and easily accessible crawl space created

Specification(s):
Under-floor grade will be removed of all vegetation and organic material

Debris that can cause injury or puncture ground covers (e.g., nails, glass, sheet metal screws, etc.)
will be removed from the crawl space

Objective(s):
Minimize punctures in ground liner

Minimize habitat for pests (Integrated Pest Management—IPM) and contaminant sources

i@ Before

ol After

Crawl spaces with trash and overgrowth
need to be made clean and safe.

Rake up and clear away trash and
overgrowth.

Tools:

1. Rake

2. Shop vacuum

3. PPE
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.1a - Assessment

2.0201.1a

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
Emergency problems (e.g., gas leak, ambient CO levels that exceed 35 ppm) will be communicated
clearly and immediately to the customer and appropriate solutions will be suggested

Determine if combustion and dilution air is adequate for proper combustion and venting of all
equipment within the CAZ

Examine appliance for signs of damage, misuse, improper repairs, and lack of maintenance

Objective(s):
Ensure system does not have fatal problems

Ensure combustion appliance has adequate combustion and dilution air

Unsafe combustion appliances indicate need

for repair or replacement In cases of replacement, ensure new

appliance is safe and sized properly
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.1a - Assessment

2.0201.1a - Assessment

\

Assess existing combustion When a simple filter cleaning or Ensure there is adequate make-up air
appliances for damage and replace replacement will help, make it happen -- combustion air inlet in closet
when necessary

Stop the misuse of combustion Keep occupant apprised of any health
appliances -- camp heater in bedroom or safety concerns
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.1b - Fuel leak detection

2.0201.1b

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
Inspect and test for gas or oil leakage at connections of natural gas, propane piping, or oil systems

If leaks are found, immediate action will be taken to notify occupant to help ensure leaks are
repaired

The report will specify repair for leaks and replacement for hazardous or damaged gas or oll
connectors and pipes

Objective(s):
Detect fuel gas leaks

Determine and report need for repair

i@ Before ub After

Fuel lines should be inspected for leakage If leaks are found, notify occupant
immediately to facilitate repair

Tools: Materials:

1. Gas sniffer 1. Bubble solution
2. Spray bottle

Bryan Burris
Virginia Department of Housing and Community
Development

63 of

625 June 26, 2015



Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.1b - Fuel leak detection

2.0201.1b - Fuel leak detection
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Inspect exterior gas and oil lines for leaks and damage Inspect flex lines for damage, and check date on ring for
pre-1973 hardware
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.1c - Venting

2.0201.1c

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
Combustion venting systems will be inspected for damage, leaks, disconnections, inadequate slope,
and other safety hazards

Objective(s):
Determine if a draft regulator is present and working and if vent system is in good condition and
installed properly

If ventilation system puts occupants at risk, it
needs immediate attention

Properly vented appliances make a house
healthier and more efficient
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.1c - Venting

2.0201.1c - Venting

Determine if a draft regulator is Inspect ventilation systems for Inspect ventilation systems for
installed and working damage disconnected pipes

TR
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Inspect ventilation systems for Inspect for missing draft diverter
inadequate slope
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2.0201.1d - Base pressure test

2.0201.1d

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
Baseline pressure will be measured in Combustion Appliance Zone with reference to outdoors

Objective(s):
Measure pressure difference between combustion zone and the outside under natural conditions

oo | &

e P N

Best Practice

Natural conditions--Winter set-up, Exhaust
fans off, Interior doors open

Tools:

1. Manometer
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2.0201.1e - Depressurization test

2.0201.1e

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
Depressurization test will include exhaust fans, interior door closure, or duct leakage, or a
combination thereof, and will not be more negative than -3 pascals accounting for base pressure

Objective(s):
Measure combined effect of mechanical system fans on combustion zone

Best Practice

Exhaust fans on, Check interior doors, Air
handler on?

Tools:

1. Manometer
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Health and Safety > Combustion Safety > Combustion Safety Testing-General

2.0201.1e - Depressurization test

Place manometer reference hose to
exterior of house

Check interior doors for pressure
differential either using smoke pencil
or hand

Bryan Burris

Virginia Department of Housing and Community
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Attach test hose to be used in the
interior of the house
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Turn on interior exhaust fans,
including any clothes dryers

Manometer reading should not be
more negative than -3pa
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2.0201.1e - Depressurization test

Place test hose by combustion
appliance

Is the air handler on?

If reading is within allowable limit, all is
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.1f - Spillage test

2.0201.1f

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
If a combustion appliance spillage exceeds two minutes during pressure testing, specify measures
to mitigate

Objective(s):
Detect excessive spillage of combustion gasses

Best Practice

¥/ /)
O
A

Unsafe

Test all sides of natural draft flues since draft
may be uneven

Test natural draft furnace or water heater for
spillage in excess of 2min

Tools:

1. Smoke pencil

2. Timer
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Health and Safety > Combustion Safety > Combustion Safety 2.0201.1g - Carbon monoxide (CO) test in
Testing-General appliance vent

2.0201.1g

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
CO will be tested for in undiluted flue gases of combustion appliances

If CO levels exceed 200 ppm as measured, or 400 ppm air-free measurement, service will be
provided to reduce CO to below these levels (unless CO measurement is within manufacturer
specifications)

If the outlet of the exhaust is accessible, include a CO test on all sealed-combustion, direct vent,
and power-vented appliances (without atmospheric chimneys)

Objective(s):
Measure CO and report excessive levels

Unsafe Best Practice

CO levels cannot exceed 200ppm as Test CO levels in undiluted flue gases and
measured, unless to manufacturer specs exhaust outlets, when accessible
Tools:

1. Combustion analyzer with probe
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Health and Safety > Combustion Safety > Combustion Safety 2.0201.1g - Carbon monoxide (CO) test in
Testing-General appliance vent

2.0201.1g - Carbon monoxide (CO) test in appliance vent

CO levels cannot exceed 200ppm, or  Test undiluted flue gases in induced- Test undiluted flue gases in natural
400ppm air-free CO draft furnaces draft furnaces

Test undiluted flue gases in natural Test accessible exhaust outlets for Test accessible exhaust outlets for
draft water heaters. direct-vent appliances power-vented appliances
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Health and Safety > Combustion Safety > Combustion 2.0201.1i - Combustion safety testing at completion of
Safety Testing-General retrofitting home

2.0201.1i

Desired Outcome:
Accurate information about appliance safe operation is gathered

Specification(s):
At the conclusion of each work day in which envelope or duct sealing measures have been
performed, depressurization and spillage testing will be performed

Objective(s):
Ensure work completed in home has not adversely affected the operation of combustion appliances

Unsafe

Conduct spillage and depressurization
testing at the end of the work day

Tools:

1. Manometer
2. Smoke pencil
3. Timer

Virginia WAP requires draft testing to be performed with the manometer or combustion analyzer. A
strength of draft calculation will be performed using the BPI method for minimum acceptable draft:
Temperature Outside / 40 - 2.75 e.g. 80 degree outside temperature would be 80/40 = 2. 2-2.75= -
.75, the lowest draft allowable under this weather condition.
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Health and Safety > Combustion Safety > Combustion 2.0201.1i - Combustion safety testing at completion of
Safety Testing-General retrofitting home

2.0201.1i - Combustion safety testing at completion of
retrofitting home
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Run depressurization test at the end of Complete spillage test using chemical Test for spillage on all sides of draft
the work day smoke pencil diverter

Complete spillage testing on all Draft should be tested in a straight Complete carbon monoxide testing
combustion appliances section of the flue, 12-24" after the using a CO detector
first elbow.
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2.0201.2a - Outside combustion make-up
air

2.0201.2a

Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):
Where applicable, combustion air will be provided from the outside and installed in accordance with
the 2012 IRC for the type of appliance installed

Objective(s):
Prevent combustion byproducts from entering the house

Image 1: For homes with one permanent opening, see 2012 IRC: G2407.6.2 (304.6.2): a minimum
free area of 1 in2 per 3,000 Btu/h (734 mm2/kW) of total input rating of all appliances

Image 2: For homes with two permanent vertical duct openings, see 2012 IRC G2407.6.1 (304.6.1): a
minimum free area of 1 in2 per 4,000 Btu/h (550 mm2/kW) of total input rating of all appliances

Image 3: For homes with two permanent horizontal duct openings, see 2012 IRC G2407.6.1
(304.6.1): a minimum free area of 1 in2 per 2,000 Btu/h (1,100 mm2/kW) of total input rating of all
appliances
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Health and Safety > Combustion Safety > Combustion Safety Testing-

General

2.0201.2a - Outside combustion make-up air

[1- CHIMNEY OR GAS VENT
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min free area of 1 sqin per 3,000 Btu/h min free area of 1 sqin per 4,000 Btu/

(734 mm2/kW) of total input rating
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HIMNEY OR GAS VENT

2.0201.2a - Outside combustion make-up

air

OUTLET AIR DUCT

INLET AIR DUCT

min free area of 1 sqin per 2,000 Btu/h
(1100 mm2/kW) of total input rating
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.2b - New appliances

2.0201.2b

Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):
New appliance will be installed in accordance with manufacturer specifications, 2012 IRC G2427.8,
and additional applicable codes

Replacement equipment venting will be assessed to ensure other existing equipment is not
adversely affected

Objective(s):
Prevent combustion byproducts from entering the house

i@ Before

Damaged combustion appliances beyond
repair should be replaced

Sealed-combustion, direct-vent appliances
should replace unsafe appliances
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.2b - New appliances

2.0201.2b - New appliances

Two-pipe 90% efficiency furnaces are viable replacement  Direct vent combustion appliances are also viable
appliances replacements
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2.0201.2c - CO detection and warning
equipment

2.0201.2c

Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):

CO detection or warning equipment will be installed outside of each separate sleeping area in the
immediate vicinity of the bedrooms in accordance with ASHRAE 62.2 and authority having local
jurisdiction

Objective(s):
Alert occupant to CO exposure

FURNACE
—
w
&

10 30

Best Practice

Alarms should be mounted near sleeping
Carbon Monoxide alarms should be installed areas--such as the one marked in red
according to local codes

Best Practice

Tools: Materials:

1. Dirill 1. CO alarm
2. Fasteners
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.2d - Gas ovens

2.0201.2d

Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):
Gas ovens will be tested for CO

A clean and tune will be conducted if measured CO in the undiluted flue gases of the oven vent at
steady state exceeds 200 ppm or 800 ppm by air-free measurement

Objective(s):
Ensure clean burn of gas ovens

Unsafe

If air-free CO reading exceeds 800ppm, Best Practice
order a clean and tune

Test gas oven for carbon monoxide using a
combustion gas analyzer

Tools:

1. Combustion analyzer with probe
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.2e - Gas range burners

2.0201.2e

Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):
Specify clean and tune if the flame has any discoloration, flame impingement, or an irregular pattern
or if burners are visibly dirty, corroded, or bent

Objective(s):
Ensure clean burn and operation of gas range burners

ol After

Discoloration is a clear sign that a gas range
needs a clean and tune

A properly operating gas range burner should
have an even blue flame
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Health and Safety > Combustion Safety > Combustion Safety Testing-General 2.0201.2e - Gas range burners

2.0201.2e - Gas range burners

Yellow, uncontrolled flames indicate Gas ranges should be cleaned and Blue, even flames indicate burners are
the need for a clean and tune tuned if improper operation is evident working properly
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Health and Safety > Combustion Safety > Combustion Safety Testing- 2.0201.2f - Solid fuel burning
General appliances

2.0201.2f

Desired Outcome:
Buildup of dangerous combustion byproducts in the living space prevented

Specification(s):

If the solid fuel burning appliance is the primary heat source and has signs of structural failure
replace solid fuel burning appliance with UL-listed and EPA - certified appliances if the existing
appliance is not UL-listed

Objective(s):
Ensure safe operations of solid fuel burning appliances

Unsafe solid fuel burning appliances should New appliances should be UL-listed and
be replaced EPA-certified

Since 1988, the EPA has regulated particulate emissions from wood heaters. The limit is 7.5 grams
per hour for non-catalytic appliances, and 4.1 grams per hour for catalytic appliances.
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Health and Safety > Combustion Safety > Combustion Safety Testing- 2.0201.2f - Solid fuel burning

General appliances
2.0201.2f - Solid fuel burning appliances
Locate data plate to find out appliance ratings Check appliance rating plates for EPA and UL markings
(or CSA, ETL, or WH markings)
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2.0202.1a - Removal

2.0202.1a

Desired Outcome:
Elimination of combustion byproducts

Specification(s):
With the occupant's permission, unvented heaters will be removed except when used as a
secondary heat source and when it can be confirmed that the unit is listed to ANSI Z21.11.2

Units that are not being operated in compliance with ANSI Z21.11.2 should be removed before the
retrofit but may remain until a replacement heating system is in place

Failure to remove unvented space heaters serving as primary heat sources has the potential to
create hazardous conditions and thus any further weatherization services will be re-evaluated in the
context of potential indoor air quality risks

Objective(s):
Eliminate sources of combustion byproduct within a living space
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2.0202.1b - Occupant education

2.0202.1b

Desired Outcome:
Elimination of combustion byproducts

Specification(s):
Occupant will be educated on potential hazards of unvented combustion appliances (primary or
secondary) within a living space

Objective(s):
Inform occupant about possible hazards associated with combustion byproducts and moisture
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2.0203.1a - Required combustion air

2.0203.1a

Desired Outcome:
Sufficient air provided in the Combustion Appliance Zone (CAZ)

Specification(s):

The required volume of indoor air will be determined in accordance with 2012 IRC Section
G2407.5.1 or G2407.5.2 and authority having jurisdiction, except that where the air infiltration rate is
known to be less than 0.40 air changes per hour (ACH), 2012 IRC Section G2407.5.2 will be used

Objective(s):
Determine if existing conditions meet the combustion air calculation
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2.0203.1b - Additional combustion air (if action is
required)

2.0203.1b

Desired Outcome:
Sufficient air provided in the Combustion Appliance Zone (CAZ)

Specification(s):
Additional combustion air will be provided in accordance with 2012 IRC G2407 and authority having
jurisdiction

Objective(s):
Ensure adequate combustion air for operation of the appliance
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2.0203.2a - Spillage testing

2.0203.2a

Desired Outcome:
Flue gasses successfully removed from the house

Specification(s):
If a combustion appliance spillage exceeds two minutes during pressure testing, specify measures
to mitigate

Objective(s):
Ensure appliance is not spilling longer than two minutes

Spillage should not exceed 2 minutes, if
Unsafe present

Orphaned water heaters have oversized
flues after a furnace is removed

Tools:

1. Smoke pencil
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Health and Safety > Combustion Safety > Vented Gas 2.0203.2b - Flue gas removal (chimney liner or approved
Appliances methods)

2.0203.2b

Desired Outcome:
Flue gasses successfully removed from the house

Specification(s):
A chimney liner will be installed in accordance with the 2012 IRC or applicable NFPA standard

Objective(s):
Allow water heater to vent properly

Prevent damage to the chimney

ol After

Flue liner with rain cap

i@ Before

Unlined masonry chimney

Tools: Materials:

1. hammer drill 1. Flexible chimney liner
2. disposable brushes 2. Rain cap

3. tin snips 3. Top plate

4. 5/16" nut driver 4. Elbows

5. pulling cone 5. Tees (if required to connect multiple
6. rope appliances)

7. caulking gun 6. Refractory cement
8. tape measure 7. Bricks

9. 4 1/2" angle grinder with metal cutoff 8. Mortar

wheel

Connect chimney liner to appliance in accordance with applicable codes.
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Health and Safety > Combustion Safety > Vented Gas 2.0203.2b - Flue gas removal (chimney liner or approved
Appliances methods)

2.0203.2b - Flue gas removal (chimney liner or approved
methods)

Measure from the bottom termination  Pull chimney liner into position (from  Measure and mark the flexible

to the chimney crown. Add one foot to  top or bottom, whichever is easier) chimney liner at 4 inches above the
the measurement and cut the linerto  with a rope and pulling cone chimney
length

Yi g

T -

Cut the flexible chimney liner to length  Install top plate over opening and Fasten the rain cap to the chimney
attach it to the liner liner

-

Seal around penetrations in chimney Connect appliance vent to the Use refractory (furnace) cement to
with refractory (furnace) cement chimney liner seal metal water heater or furnace
vents to the masonry chimney
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Health and Safety > Combustion Safety > Vented Gas Appliances 2.0203.2c - Retesting spillage

2.0203.2c

Desired Outcome:
Flue gasses successfully removed from the house

Specification(s):
If a combustion appliance spillage exceeds two minutes during pressure testing, specify measures
to mitigate

Objective(s):
Ensure appliance is not spilling longer than two minutes

i@ Before

ol After

If spillage continues to exceed 2 min,
additional repairs are required

The elimination of the oversized chimney
should prevent spillage

Tools:

1. Smoke pencil
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Health and Safety > Combustion Safety > Vented Gas Appliances 2.0203.2c - Retesting spillage

2.0203.2c - Retesting spillage

Retest for spillage. If spillage remains, Repipe the flue to eliminate the When repairs have been completed,

more repair is needed. oversized chimney no spillage should occur
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2.0203.2d - Required combustion air

2.0203.2d

Desired Outcome:
Flue gasses successfully removed from the house

Specification(s):
The minimum required volume will be 50 cubic feet per 1,000 Btu/h in accordance with 2012 IRC
G2407.5.1 and authority having jurisdiction

Objective(s):
Determine if existing conditions meet the combustion air calculation
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2.0203.2e - Additional combustion air (if action is
required)

2.0203.2¢

Desired Outcome:
Flue gasses successfully removed from the house

Specification(s):
Additional combustion air will be provided in accordance with 2012 IRC G2407 or other authority
having jurisdiction

Objective(s):
Ensure adequate combustion air for operation of the appliance
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2.0203.2f - Occupant health and safety

2.0203.2f

Desired Outcome:
Flue gasses successfully removed from the house

Specification(s):
All homes will have a functioning CO alarm

If CO levels in interior living spaces exceed outdoor levels, investigate potential sources and take
appropriate action to reduce them (e.g., have a qualified professional tune, repair or replace
improperly operating combustion appliances; apply weather stripping or conduct air sealing between
the garage or crawl space and the home)

Objective(s):
Ensure occupant health and safety

Ensure indoor CO levels do not exceed outdoor CO levels
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2.0203.2g - Occupant education

2.0203.2g

Desired Outcome:
Flue gasses successfully removed from the house

Specification(s):
Occupants will be educated on the operation and maintenance of the CO alarm

Completed work on combustion appliances and recommended maintenance will be reviewed with
occupant

Occupant will be provided information regarding the health effects and risk of high CO
concentrations; EPA describes possible expanded actions, and offers client education information in
an appendix to the protocols

Objective(s):
Ensure occupant can operate and maintain installations

Inform occupant regarding possible CO hazards
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Health and Safety > Combustion Safety > 2.0299.1a - Atmospheric water heater only (Category |, natural draft),
Additional Resources open-combustion appliances

2.0299.1a

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

» Limit -2 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Atmospheric water
heater only
(Cat I, natural draft),
open-combustion

appliances

Limit: -2 pascals

Best Practice

A natural draft water heater with indicative
flue highlighted

Tools:

1. Manometer
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Health and Safety >
Combustion Safety > Additional
Resources

2.0299.1b - Atmospheric water heater (Category |, natural draft) and atmospheric
furnace (Category |, natural draft), common-vented, open-combustion appliances

2.0299.1b

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

* Limit -3 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Atmospheric water heater
(Cat I, natural draft)
and atmospheric furnace
(Cat I, natural draft),
common-vented,

open-combustion
appliances

Limit: -3 pascals

Best Practice

Natural draft water heater and natural draft
furnace with common vent

Tools:

1. Manometer
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Health and Safety >
Combustion Safety > Additional
Resources

2.0299.1b - Atmospheric water heater (Category |, natural draft) and atmospheric
furnace (Category |, natural draft), common-vented, open-combustion appliances

2.0299.1b - Atmospheric water heater (Category |, natural draft)
and atmospheric furnace (Category I, natural draft), common-
vented, open-combustion appliances

Common vent of natural draft appliances highlighted
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Health and Safety > Combustion Safety > 2.0299.1c - Gas furnace or boiler, Category | or Category | fan-
Additional Resources assisted, open-combustion appliances

2.0299.1¢c

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

» Limit -5 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Gas furnace or bailer,
Cat | or Cat | fan-assisted,
open-combustion
appliances

Limit: -5 pascals

Best Practice

Category | 70% efficiency gas furnace with
intake vent highlighted

Tools:

1. Manometer
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Health and Safety > Combustion Safety > 2.0299.1c - Gas furnace or boiler, Category | or Category | fan-
Additional Resources assisted, open-combustion appliances

2.0299.1c - Gas furnace or boiler, Category | or Category | fan-
assisted, open-combustion appliances

Cat | 80% efficiency furnace Oil boiler
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Health and Safety > Combustion Safety > 2.0299.1d - QOil or gas unit with power burner, low- or high-static
Additional Resources pressure burner, open combustion appliances

2.0299.1d

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

» Limit -5 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Oil or gas unit
with power burner,
low- or high-static
pressure burner,
open-combustion
appliances

Limit: -5 pascals

Best Practice

Oil burner

Tools:

1. Manometer
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2.0299.1e - Closed, controlled wood-burning
appliances

2.0299.1e

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

» Limit -7 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Closed, controlled
wood-burning
appliances

Limit: -7 pascals

Best Practice

Wood-burning stove

Tools:

1. Manometer
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2.0299.1f - Induced-draft appliances (fan at point of exit at wall), Category |
with induced draft, open-combustion appliances

2.0299.1f

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

* Limit -15 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Induced-draft appliances
(fan at point of exit at wall),
Cat | with induced-draft,
open-combustion

appliances

Limit: -15 pascals

Best Practice

Induced draft furnace

Tools:

1. Manometer
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2.0299.1g - Pellet stoves with exhaust fan and sealed
vent

2.0299.1g

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

* Limit -15 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Pellet stoves
with exhaust fan
and sealed vent

Limit: -15 pascals

Best Practice

Pellet stove

Tools:

1. Manometer
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2.0299.1h - Gas appliances, Category lll vented through the wall, forced
draft, open-combustion appliances

2.0299.1h

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

* Limit -15 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Gas appliances,

Cat lll vented through wall,
forced-draft,
open-combustion
appliances

Limit: -15 pascals

Best Practice

Single-pipe 90% efficiency furnace with
forced draft

Tools:

1. Manometer

Bryan Burris
Virginia Department of Housing and Community
Development

107 of

625 June 26, 2015



Health and Safety > Combustion Safety > 2.0299.1h - Gas appliances, Category lll vented through the wall, forced
Additional Resources draft, open-combustion appliances

2.0299.1h - Gas appliances, Category lll vented through the
wall, forced draft, open-combustion appliances

Power-vented water heater
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2.0299.1i - Direct-vent, sealed combustion appliances with
forced draft

2.0299.1i

Desired Outcome:
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Specification(s):
Manufacturer's certified negative pressure tolerance rating:

* Limit -25 pascals
Objective(s):
Ensure appliances meet manufacturer's certified negative pressure tolerance rating

Direct-vent,
sealed combustion
appliances with
forced-draft

Limit: -25 pascals

Best Practice

Forced draft appliance with sealed
combustion

Tools:

1. Manometer
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Health and Safety > Combustion Safety > Additional 2.0299.1i - Direct-vent, sealed combustion appliances with
Resources forced draft

2.0299.1i - Direct-vent, sealed combustion appliances with
forced draft

Two-pipe 90% efficiency furnace Direct-vent Rinnai Exterior vent for Rinnai
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Health and Safety > Safety Devices > Combustion Safety Devices 2.0301.1a - Smoke alarm (hardwired)

2.0301.1a

Desired Outcome:
Properly installed smoke alarms

Specification(s):
Smoke alarms will be listed and labeled in accordance with UL 217 and installed (hardwired) in
accordance with the 2012 IRC or as required by the authority having jurisdiction

Objective(s):
Ensure proper installation

ub After
i@ Before Installation of hard-wired smoke alarm
Hard-wired smoke alarm mount with alarm
missing

Smoke alarms will be listed and labeled in accordance with UL 217 and installed in accordance with
the 2012 Virginia Uniform Statewide Building Code.
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Health and Safety > Safety Devices > Combustion Safety Devices 2.0301.1a - Smoke alarm (hardwired)

2.0301.1a - Smoke alarm (hardwired)

Smoke alarms should be UL-217 rated and comply with Homes should have hard-wired smoke alarms in all

NFPA 72 sleeping areas
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Health and Safety > Safety Devices > Combustion Safety Devices 2.0301.1b - Smoke alarm (battery operated)

2.0301.1b

Desired Outcome:
Properly installed smoke alarms

Specification(s):
Battery operated alarms will be installed in accordance with the 2012 IRC and manufacturer
specifications

Objective(s):
Ensure proper installation

Best Practice

All homes should have UL-217 rated smoke
alarms

Paraphrased from 2012 IRC R314: Smoke alarms will be permitted to be battery operated when
installed in buildings without commerical power or when alterations or repairs do not result in the
removal of interior wall or ceiling finishes exposing the structure to provide access for hard-wiring,
unless there is an attic, crawl space, or basement available with could provide access.
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2.0301.1b - Smoke alarm (battery operated)

2.0301.1b - Smoke alarm (battery operated)

,_-—‘-‘ \_\
[k ‘:\\"
& } /
G
-
- 12” max
Ceiling mounted smoke alarms can be battery-operated Wall mounted smoke alarms must be mounted within 12
inches of the ceiling
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Health and Safety > Safety Devices > Combustion Safety 2.0301.2a - CO detection and warning equipment
Devices (hardwired)

2.0301.2a

Desired Outcome:
Properly installed CO alarms or monitors

Specification(s):
Hardwired CO detection or warning equipment will be installed in accordance with ASHRAE 62.2 or
as required by the authority having jurisdiction

Objective(s):
Ensure proper installation

vd

i
e[ ] @

¥

g
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i3

i@ Before

ol After

Alarms should be mounted in sleeping areas-
-such as the one marked in red

Occupant safety is compromised when
houses do not have CO alarms

Tools: Materials:

1. Hammer 1. Nails

Paraphrased from 2012 IRC R315: An approved CO alarm will be installed outside of each separate
sleeping area in the immediate vicinity of the bedrooms in dwelling units within which fuel-fired
appliances are installed and in dwelling units that have attached garages. CO detectors will comply
with UL 2075. Single-station CO alarms will comply with UL 2034 and will be installed in accordance
with this code and the manufacturer’s installation instructions. Per WPN 14-01, full compliance
with ASHRAE 62.2.2013 and NFPA 720 is required.
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Health and Safety > Safety Devices > Combustion Safety 2.0301.2a - CO detection and warning equipment
Devices (hardwired)

2.0301.2a - CO detection and warning equipment (hardwired)

1
Mount alarm to wall close to bedrooms Plug alarm into outlet. In addition, cord can be stapled
into place
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Health and Safety > Safety Devices > Combustion 2.0301.2b - CO detection and warning equipment (battery
Safety Devices operated)

2.0301.2b

Desired Outcome:
Properly installed CO alarms or monitors

Specification(s):
Battery operated CO detection or warning equipment will be installed in accordance with ASHRAE
62.2 and manufacturer specifications as required by the authority having jurisdiction

Objective(s):
Ensure proper installation

i@ Before ub After
Houses should have carbon monoxide Battery operated CO alarms should be
monitors installed near sleeping areas UL-2075 or UL-2034 compliant

Paraphrased from 2012 IRC R315: An approved CO alarm will be installed outside of each separate
sleeping area in the immediate vicinity of the bedrooms in dwelling units within which fuel-fired
appliances are installed and in dwelling units that have attached garages. CO detectors will comply
with UL 2075. Single-station CO alarms will comply with UL 2034 and will be installed in accordance
with this code and the manufacturer’s installation instructions. Per WPN 14-01, full compliance
with ASHRAE 62.2.2013 and NFPA 720 is required.
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