Planning Framework for Protecting Commercial Building
Occupants from Smoke During Wildfire Events

SECTION 1: PURPOSE

This planning framework provides recommended heating, ventilation, and air conditioning (HVAC)
and building measures to minimize occupant exposures and health impacts from smoke during
wildfire and prescribed burn smoke events. Wildfire smoke is composed of fine particulate matter
(PMys, particles less than 2.5 in in diameter) and gases. Although wildfire smoke contains multiple
contaminants, this document focuses on controlling exposure to PMys. Breathing high
concentrations of these pollutants has many potential acute and chronic health consequences,
including reduced lung function, pulmonary inflammation, bronchitis, exacerbation of asthma and
other lung diseases, exacerbation of cardiovascular diseases, such as heart failure, and even
premature death (1). While most healthy people will recover quickly from exposure to smoke during
a wildfire episode, some susceptible populations are at greater risk of health effects, including
people with existing health conditions, particularly of the heart or lungs (e.g., asthma or chronic
obstructive pulmonary disease (COPD)), pregnant women, infants, children and older adults (1).

State and local health departments may issue air quality notifications and guidelines when actions
are needed to protect the public. Building managers should use these notifications to know when to
initiate smoke mitigation efforts, termed the “Smoke Readiness Plan”. See Table 1 for further
guidance on when to implement the plan. Consider implementing the plan when vulnerable
populations are anticipated to be impacted by smoky conditions. To find out more about local
ambient air quality see AirNow.gov and state websites (2, 3). The US Air Quality Index, shown on
AirNow.gov, has six categories indicating levels of heath concern as a function of PMqs
concentrations (4).



Table 1. Decision matrix for implementation of Smoke Readiness Plan.

Smoke Conditions!

Currently smoky? Forecasted  No Carry on with normal

to be smoky in the coming No operations. Have your Smoke

days? Readiness Plan prepared and
ready.

Currently smoky? Yes Consider implementing Smoke

Forecasted to be smoky in the  No Readiness Plan.

coming days?

Currently smoky? No Consider implementing Smoke

Forecasted to be smoky inthe Yes Readiness Plan.

coming days?

Currently smoky? Yes Implement Smoke Readiness

Forecasted to be smoky Yes Plan.

tomorrow?

To find out more about local ambient air quality see AirNow.gov and state websites (2, 3).

This planning framework focuses on reducing exposure to particulate matter. These
recommendations apply to most commercial buildings, schools, multi-unit residential buildings and
similar buildings that use air handling units to provide HVAC for occupied areas. However, these
recommendations may not be feasible or optimal in some cases, and the building-specific relevance
of each recommendation should be considered. In general, these recommendations are not
intended for single-family houses or individual dwelling units. Healthcare facilities and other
specialized buildings should rely on qualified HVAC staff and consultants. Being prepared to make
quick and temporary modifications is key to protecting indoor air quality from high levels of smoke-
related particulate matter. Ideally, implementing these measures will clean the air coming into the
building and prevent infiltration of wildfire smoke. However, some buildings and HVAC systems are
not designed and/or maintained to accommodate the modifications recommended in this guidance.
In these cases, use of appropriately sized portable air cleaners can help (see Section 2.4) to create
temporary cleaner air spaces. Building managers will need to assess whether these measures are
sufficiently reducing the levels of smoke particulate matter (see Section 5). Assistance from an
HVAC professional is generally required to assess existing HVAC equipment capabilities and
implement portions of these recommendations.

The air needs to be cleaned as much as reasonably achievable whether ventilating with outdoor air
or recirculating indoor air. To help building managers accomplish this, members of the ASHRAE
committee drafting the Guideline 44P for Protecting Building Occupants from Smoke during
Wildfire and Prescribed Burn Events developed this planning framework. This document outlines a
process (shown in Figure 1) for making a building Smoke Ready. Figure 2 provides a flow chart of
actions within this process, including assessing whether these actions have been

effective in reducing indoor PM2s levels. This document explains how and why these actions should
be taken before and during wildfire smoke episodes.



Process for making a building smoke ready.
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Figure 1. Process for making a building ready for a smoke event (Smoke Ready).




Flowchart for making a building smoke ready.
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Figure 2. Flow Chart for making a building Smoke Ready.




SECTION 2: DEVELOP A SMOKE READINESS PLAN

Create a written Smoke Readiness Plan_specific to each building. Include checklists (examples
below). The building-specific plan should address the following elements:

1.

Smoke Preparation Supplies. Before wildfire
season, purchase materials and supplies needed for
the plan. For example, purchase portable air
cleaners and extra filters in advance, as they may
become difficult to find during a smoke event.
Wildfire smoke can quickly load filters (see Figure
3) and they may need to be changed as frequently
as daily. Purchase additional high-quality air filters;
ones that are rated MERV 11 to 13 and higher can
remove smoke particles. Preparedness is vital for Clean filter
smoke readiness. Plan ahead!

Upgrade HVAC System Recirculation Filter(s).
MERYV 13 or higher filters are recommended during
smoke events. However, prior to wildfire season,
HVAC systems must be assessed for ability to
function properly with the upgraded filters. Before
using higher MERYV filters, check that your system
can accommodate them (see Appendix).
Maintenance of the HVAC system. Repair broken Figure 3Picture comparing a clean
dampers, actuators and HVAC controls prior to fire filter to a filter heavily loaded with
season. Pay special attention to economizers wildfire smoke.

because they can be complex and may not be

installed correctly. Well maintained equipment with known operating conditions is critical to
providing good indoor air quality. See Section 2.1 HVAC checklist and Section 2.2 Special
Note on Economizers, below.

Optimization of System Airflows. Economizer operation questions will often be the most
difficult to answer and take the most time to research, so put them high on your list of things
to address when making your Smoke Readiness Plan. Assess and maintain adequate
airflows that are protective of human health and equipment health during smoke events. Prior
to wildfire season, determine an outdoor air intake level that controls odor, temperature, CO,
levels, and maintains a positive building pressure consistent with building and HVAC system
design. Reduced ventilation may be acceptable for short periods to protect vulnerable
populations (see Section 2.3). Care must be taken to avoid reducing the intake air too much,
as this may create a negative building pressure, drawing smoke-laden air into the building
through cracks around windows and doors as well as other unintentional openings in the
building enclosure. Conducting a trial run of the system in smoke-readiness mode is
described below.




9. Supplemental Filtration. During a smoke event, add additional filtration at the intake air vent

where possible. Figure 4 shows a MERV 13 filter installed on an intake air vent. A minimum
of a MERV 13 filter on the outdoor air intakes will capture a large fraction of the PMas. Prior
to fire season, inspect the air intake and make a list of filters (including the specific quantity
and size of the filters), tape, temporary ducting materials and other items needed to mount
filters to the air intake with minimal bypass around the filter (include these items in a list of
Smoke Preparation Supplies, above). Ensure that proper installation instructions have been
developed and are up to date. A filter with activated carbon may help control odors and the
gases that cause them. Consult a licensed HVAC design professional to prescribe the right
filter for your system. Consider having a contractor install permanent filter racks on the
outdoor air intake.

Figure4. Picture of a MERYV 13 filter installed on an outdoor air intake

6. Assessing Filter Conditions. Prior to fire season, add a port or pressure gauge to measure

the filter pressure drop on at least one air handling unit. This will simplify determining when
to change filters. A rule of thumb is to change the filter when two times the initial pressure
drop is observed. When the PMas levels are high, these filters may need to be changed
daily.

Limit Smoke Intrusion. Prior to wildfire season, weatherize the building envelope, doors and
windows to reduce infiltration by sealing and caulking cracks. Keep doors and windows
closed to limit smoke intrusion. If possible, plan to limit the allowable entrances to ones with
a vestibule or airlock. If this is not possible, prepare to limit door use to only the doors on the
opposite side of the building from prevailing winds during the smoke event. In advance,
prepare signage to use on doors that will remain closed.

Indoor PM.s Monitoring. Prior to wildfire season, purchase one or more low-cost air
monitors equipped with a PM.s sensor and install it in the facility, aiming to stay away from
potential indoor sources of PMos and outside of planned temporary cleaner air spaces (5).
These monitors will not be as accurate as regulatory monitors but can show whether your
interventions are reducing indoor PMs 5. For example, upward trends in PMas levels can
indicate that doors or windows are open, air filters are degrading, or portable air purifiers



