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Office of the State Fire Marshal
Welcome to the Maine State Fire Marshal's Office website. Our intention 
is to provide you with a source of information about our role as a public 
safety organization in state government. As one of nine bureaus in the 

Department of Public Safety, we act as the State's primary enforcer of fire 
and life safety codes.

Let’s look at some stats:

Residential House fire deaths
About 4.5 deaths per 1000 fires
Crude rate 19.6 deaths per 1 million (Maine has 1.6 Million people
Actual average over the last 10 years 18.2

Residential Fires kill 18.2 people per year in Maine.
Sprinkler Systems cost $10,000 - $15,000

Rates seem to be higher in the north
Maine has lower rates than the National Average - Good Job!!



3 areas of Safety Concern
 There are others…

● Asthma - 1 in 9 & Allergies 

● Lung/Bronchus Cancers - Leading Cancer Killer….. 
second place is not even close

● Autism - 1 in 36



Not Always Good to be #1 

Asthma causes an average of 13 deaths in Maine each year





Asthma Costs



Cancer Rates 



Lung and Bronchus Leading the way 



Radon only?
“It’s a serious problem,” said Maine Radon Coordinator, Jonathan 
Dyer. He said studies show, “165 Mainers die each year, 
non-smokers, due to radon. Lung cancer due to radon.”

Cost to install Radon Reduction System - $1500 - $2500



Survival Rates

80% are diagnosed late, ½ don’t survive 1 year



Cancer has become Maine’s Leading  Cause of Death



If this was the only issue, would it be enough?



Do we have any insight for a link?



Multiple Studies showing links 



Same Environment may cause same result
Genetic links may really be Environment



Swedish Studies and Allergy Risk



cont. Swedish Study, 2010

-Fire retardants
-Laundry sheets
-Plastic bedding
-Plastic toys
-New furniture voc
-New paint voc
-New carpet voc
- Odor covering 
fragrances







These are our children and Grandchildren
          1 in 36 …. soon to be 1 in 2?



AVA
Rylee

Grandma 
& 
Grandpa



My Mom

Nurse
Mother of 5
Grandmother 14
GG -2

Died at 92
Full life

Was on NO 
medication.



10 Years hauling chemicals - Retired at 65
At 66 diagnosed with ALS - dead @ 70

Hal 
Athlete
always in 
shape.
Exercised
Never 
drank or 
smoked



Sarah
Howie

Estonia

Mom House

We liked to 
ski together

My 
Brother



69 Road Runner

But

He died last year at 64 of ALS and 
dementia. From diagnosis to death: 5mths

Always Loved Cars….. So he became an Autobody Expert



How many everyday items have these types chemicals?



What about everyday products?
Cleaning

Auto Care



Hair Spray



Right off the Bathroom Counter



The Agency for Toxic Substances and Disease Registry (ATSDR)





Reduce Exposure



Air also transports
disease
bacteria
viruses

● TB
● SARS
● Mumps
● Diphtheria
● Measles
● Smallpox
● Influenza
● Anthrax

Covid 19… Need I say more?



Humans come equipped with a Ventilator

                   All of us breath constantly 

                   - over 20,000 breaths each day 
                   - 35 pounds of air.

Normal metabolism creates CO2 
and other

pollutants we need to get rid of



A system needs to consider the whole area



Residential Ventilation



Helpful Handbook $60



ASHRAE 62.2 - 2019 and addendums

▪ sets minimum outdoor air ventilation rates and requires other 
measures intended to provide indoor air quality that is both 
acceptable to human occupants and minimizes negative effects on 
health. 

▪ Both occupant perception and health issues affect the acceptability of 
indoor air quality. Therefore, both are relevant to this Standard. 

▪ Furthermore, the purpose of Standard is broader than minimum 
ventilation rates, encompassing such subjects as moisture control, 
control of certain contaminant sources, maintenance, and air cleaning.
 

▪ Indeed, the impact of indoor air quality on health, stated broadly in the 
Purpose of Standard is addressed in a number of ASHRAE documents. 
It remains an important factor in the development and implementation of 
standards and guidelines that benefit the general public.

It is a ventilation minimum Standard 
NOT a 

Healthy Air Quality Standard



16 from 16
2019 incorporates the contents of 16 addenda to the 2016 version

Major changes include:
● adding a compliance path that gives credit for particle filtration
● distinguishing between balanced and unbalance ventilation system 

interactions with natural infiltration
● requiring compartmentalization limits for new multifamily dwellings
● allowing for single point envelope leakage test results to be used 

when calculating infiltration credit.



2. Scope Expansion

● ASHRAE 62.2 - 2019 has widened its scope to encompass multiple 
dwelling units (MDUs) and multifamily buildings, addressing the need for 
ventilation standards in these settings.

● This expansion reflects the evolving landscape of residential construction 
and the importance of maintaining indoor air quality in various housing 
types.

B. Ventilation Rate Determination

● The 2019 edition provides updated methods for determining ventilation 
rates based on factors such as building size, occupancy, and climate 
zone.

● It includes specific requirements for both intermittent and continuous 
ventilation systems, ensuring adequate fresh air supply while considering 
energy efficiency.



C. Compliance Options

● ASHRAE 62.2 - 2019 offers multiple compliance options to 
accommodate different building configurations and ventilation 
strategies.

● These options include prescriptive requirements, performance-based 
approaches, and simplified compliance paths, allowing flexibility in 
meeting the standards objectives.

D. Indoor Air Quality (IAQ) Control Measures

● The standard emphasizes the importance of controlling indoor air 
pollutants through measures such as source control, filtration, and proper 
ventilation.

● It provides guidance on mitigating contaminants like volatile organic 
compounds (VOCs), radon, and moisture, promoting a healthier indoor 
environment for occupants.



E. Integration with Energy Efficiency

● ASHRAE 62.2 - 2019 seeks to strike a balance between indoor air quality and 
energy efficiency goals.

● It encourages the use of energy-efficient ventilation systems and strategies 
to minimize energy consumption while meeting ventilation requirements, 
aligning with broader sustainability objectives.

F.  Adaptation to Changing Technologies

● The standard acknowledges advancements in building technologies and 
ventilation systems, offering provisions for their integration and 
compatibility.

● It addresses emerging trends such as smart ventilation controls, 
decentralized ventilation solutions, and enhanced filtration techniques, 
ensuring relevance in modern building practices.

G. Continuous Improvement and Research

● ASHRAE 62.2 - 2019 reflects ongoing research and industry feedback, 
incorporating updates and revisions to enhance effectiveness.

● It encourages collaboration among stakeholders, including researchers, 
engineers, architects, and building owners, to drive continuous improvement 
in indoor air quality standards.



4. Dwelling-Unit Ventilation
Ventilation Rate
Mechanical exhaust system, supply system or combination

Total Ventilation Rate Calculation
Qtot = 0.03 x floor area + 7.5 times ( # of bedrooms +1)

Ex. 28 x 56 ranch on full basement with 3 bedrooms
28 x 56 x 2 x .03 + 7.5 x 4 = 124.08 cfm

or



Do we include: Basements/ Crawl Spaces/ 
Warm Attics?

Addendum M : Feb 21, 2018

Old Standard defined floor area to include only finished spaces 

This addendum includes such below-grade unfinished spaces in the 
calculation of floor area if they are within the pressure boundary of the home.



4.1.2 Infiltration Credit
If a blower door test has been performed,

Then

a credit for “assumed” infiltration rate can reduce cfm requirement

Qfan = Qtot - (credit amount)

*Exception - if total is 15 cfm or less, not ventilation required



4.1.2.1 Effective Annual Ave. Infiltration Rate

Qinf = 0.052 x Q50 x wsf x (H/Hr)z

Qinf = Estimated infiltration rate, cfm
Q50 = leakage rate @50 Pa depressurization or pressurization, cfm
wsf = weather  and shielding factor from Normative Appendix B
H = vertical distance between the lowest and highest above-grade points within 
the pressure boundary, ft
Hr = reference height, 8.2 ft
z = 0.4 for the purpose of calculating the Effective Annual Average Infiltration 
Rate

EASY = Engineers, Auditors, Scientists, and You



Other Methods
4.1.2
● ASTM Procedure
● CGSB Procedure
● Normalized Leakage
● Effective Annual Average Infiltration Rate

4.1.3 - Different Occupant Density

4.1.4 - Ventilation-Rate Reduction for Particle filtration

4.1.4.1 - Air Distribution System - The filtered air shall be supplied to or 
returned from all rooms in the habitable space through an air-handling 
system that supplies air from (or returns air to) the filter from every 
bedroom and living area, comply with this requirement but are not 
required.

4.1.4.2 - Particle Filtration -
recirculation = Merv 11 or higher

4.1.4.3 - Airflow Rate

4.1.4.4 - Installation & Maintenance of filters
- readily accessible
- instruction and labeling

- filter designation prominently displayed on or near access door



Section 4 cont.

4.2 - System Type
- Supply & Exhaust - Balanced system
- Supply only - inlet to HVAC system
- Exhaust - consisting of local and whole house fans

4.3 - Airflow Measurement - Multiple methods

4.4 Control and Operation - Readily accessible on-off (showing function)
Exception- Multifamily not required to be readily accessible.

- are we mixing air between units?

4.5 Variable Mechanical Ventilation (tracking occupancy)
4.5.1 - Short Term Average Ventilation
4.5.2 - Scheduled Ventilation

4.5.1 - Annual Average Schedule
4.5.2 - Block Scheduling

4.5.3 - Real time Control - (Measuring air, i.e, CO2, VOCs, etc)

4.6 - Equivalent Ventilation - a design that meets keeping exposure levels at or 
below annual exposure levels



Exhausted Yet?



Local Exhaust
5.1 - Local Mechanical Exhaust - each kitchen and bathroom

Enclosed Kitchen - 100 cfm min.  or 300 cfm downdraft
● Vented range hood incl. combination (micro) :100 cfm
● Other kit. fans, including downdraft : 300 cfm or 5 ACH

Non Enclosed Kitchen
● same but no 5 ACH (hard to calculate)

Bathroom - 50 cfm 

Continuous Local Ventilation
Enclosed Kitchen = 5 ACH
Bathroom - 20 cfm



Prescriptive Duct Sizing

5.4 - Exception - Design criteria or prescriptive requirements shall be permitted 
in place of a measurement (if it’s designed by professional, assume it works)



Other Requirements

Attached Garages

Crawlspace

            Attics



6.1 Adjacent Spaces and Transfer Air
Measures shall be taken to minimize air from adjacent spaces
● garages
● unconditioned crawl spaces
● unconditioned attics
● other dwelling units

Pressure boundary wall, ceiling and floor penetrations shall be sealed as shall 
any Vertical chases adjacent to dwelling.

Doors between dwelling units and common hallways shall be gasketed or made 
substantially air tight.

Supply and Balanced mechanical ventilation systems shall be designed and 
constructed to provide air directly from outdoors.

Balanced systems airflow shall be the average of the supply fan and the exhaust 
fan.



6.1.1 Compliance for attached Dwelling unit
Attached dwelling units, except existing per Appendix A, shall demonstrate 
compliance with Sec. 6.1 by verifying a leakage rate less than or equal to .3 cfm of 
the dwelling unit envelope area by means of a blower door test @ 50 Pa.
Leakage from the other dwelling unit is of concern

6.2 - Instruction and Labeling
● Information on system and owners manuals required
● must detail maintenance
● Controls shall be labeled

6.3 - Clothes Dryers - exhausted directly to the outdoors 
- exception. condensing dryers plumbed to a drain



6.4 - Combustion and Solid Fuel Burning Appliances

6.4.1 - must be provided with adequate combustion and ventilation air

6.4.2 - Where atmospherically vented appliances are located inside the 
pressure boundary, the total net exhaust flow of the 2 largest exhaust fans shall 
not exceed 15 cfm per 100 sq/ft  (ex. 3000 sq ft area = 450 cfm)

Problems: 
● Range hoods over 400 cfm
●

● Gravity or barometric dampers in non powered exhaust makeup air systems 
shall NOT be used to provide compensation outdoor air.



6.5 Air Tightness Requirements
6.5.1 - Garages 
● When adjoining an occupiable space, must prevent migration of 

contaminants to the occupiable space.
● air seal walls, ceilings, and floors that separate the spaces
● to be considered sealed, all joints, seams, penetrations, opening between 

door assemblies and jambs and framing and other sources of air leakage 
…. shall be caulked, gasketed, weather stripped, wrapped or otherwise 
sealed to limit air movement.

● Doors shall be gasketed or made substantially air tight 

6.5.2 - Space-Conditioning System Ducts
● outside conditioned space all joints shall be sealed
● not connected to garage
● ducts outside of pressure boundary leakage rate less than 6%



6.6 Ventilation Opening Area
Spaces shall have ventilation openings as listed 

6.6.1 - Habitable Spaces - not less than 4% of floor area

6.7 Minimum Filtration - intake air Merv 6 or greater (soon to be Merv 11)

6.7.1 Filter Pressure Drop - Labeled with design airflow and visible

6.8 - Air Inlets - Min 10 feet from known contaminant source
● stack
● vent
● exhaust hood
● vehicle exhaust
● not obstructed by snow, plantings or other obstructions
● screen not larger than ½

Exceptions
● as close as stretched string 3 ft from through roof or dryer exhaust
● no minimum distance from windows and local exhaust, kitchen or bath
● Vent terminations covered by NFPA 54
● Combined exhaust/intake with 10% or less contamination by design

6.8.1 Ventilation Openings shall be readily accessible.

6.9 - Carbon Monoxide Alarms - installed in each dwelling per NFPA 720



7. Air Moving Equipment
7.1 Selection and Installation - Ventilation equipment HVI certified. Installation 
according to manufacturer instructions. 

7.2 Sound Ratings for Fans - rated per HVI

7.2.1 Dwelling Unit Ventilation or Continuous Exhaust fans = 1 sone or less

7.2.2 Demand Controlled Local Exhaust fans = 3 sones or less

7.3 Exhaust Ducts
7.3.1 Multiple fans using one duct - need backdraft. Multiple units, NO. 
7.3.2 Single Exhaust Fan w/Multiple inlets across multiple dwelling units. 

Must run continuous and have backdraft to isolate each unit.

7.4 Supply Ducts - Commonly ducted across multiple units, one or more fans 
located upstream must run continuously, or backdraft dampers to isolate units.



Appendix A: Existing Buildings
A1. Summary - to provide an alternative compliance path for existing buildings 
and associated ventilation equipment. Already occupied and not meeting the 
provisions of the standard. Jurisdiction to decide what to apply.

A2. Dwelling Unit Mechanical Ventilation Rate - Section A3 applied before 4.1.2

A3. Local Exhaust - When replacing, must meet std. When existing does not 
meet, use this section to compensate.

A.3.1 Initial room Airflow Deficit - bath 50 cfm, kitchen 100 cfm
● if it doesn’t work or can not be measured, assume zero.

A.3.2 Window Opening Credit - CEO determines if permissible. If there is an 
operable window, deficit may be reduced by 20 cfm (expect this to go away)

A.3.3 Required additional Airflow - Total airflow deficit from all fans / 75%

A4 Air-Moving Equipment - all equipment to meet Section 6 and 7 requirements.



A5 - Dwelling unit Air Sealing
Units undergoing alterations between 15% and 80% of the envelope wall area 
shall comply with Section 6.1.1 or A5.1. At least 80% shall comply 6.1.1

A5.1 Seal readily accessible penetrations

A5.2 Seal accessible leaks and gaps in air barrier

A5.3 Where previously inaccessible become accessible, seal them

A 5.4 Use appropriate sealants and materials



CSA F326
Ventilation Air Requirements

• The capacity of a ventilation 
system is based on the “Total 
Ventilation Capacity,” (TVC) 
which represents the 
minimum amount of outdoor 
air the ventilation system 
shall be capable of providing. 

• The “Total Ventilation 
Capacity” (TVC) is 
determined using a room 
count method where each 
room of the house is 
assigned an airflow in cfm.



Ventilation Air Requirements

• The system which provides the TVC shall have the following 
characteristics:

o Shall be capable of continuous operation at the TVC,

o Shall have the ability to operate at 40% to 60 % of the TVC.

The 40-60% requirement of CSA F326 is roughly equivalent to the 
Principal Ventilation Capacity in many building codes.



Exhaust Air Requirements
Basically the same as 62.2

Bathrooms
Intermittent = 50 cfm
Continuous = 20 cfm

Kitchen = 100 cfm
Ventilation air = 60 cfm



Distribution
• Ventilation air shall be distributed to all habitable rooms. 

• There are four ways for a system to meet this requirement.

o Ventilation air supplied directly from outside to a room (e.g. 
HRV/ERV with dedicated duct system).

o Ventilation air supplied to a room mixed with air recirculated 
from other areas of a house (e.g. ventilation air connected to 
the return air of a forced-air heating/cooling system).

o Recirculated air only (e.g. ventilation air provided by infiltration 
from an exhaust-only system).

o Air removed from a room to either be exhausted outside or 
re-circulated (e.g. the return air to a furnace or an inline fan 
removing air from some areas and supplying air to others.



Installation
• All equipment shall be 

commissioned in accordance with 
the manufacturers’ start-up 
instructions for airflow and 
balancing, 

• A balancing report similar to 
HRAI’s HRV/ERV Balancing 
Report shall be completed, signed 
by the technician and left with the 
equipment.



Training
Maine Indoor Air Quality Council currently training on the CSA F326

● 3 trainings already offered in 2023
● 3 more this year with one in Bangor already completed
● Certificate from HRAI is give upon meeting exam requirements

● Training with an overview specifically for CEOs to be offered soon



Questions?
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