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A BRIEF HISTORY OF POOR INDOOR AIR QUALITY IN ICE ARENAS

Poor indoor air quality (IAQ) has been a long and ongoing issue for indoor ice arenas, with
incidents reported back to the early 1970’s. Many ice arenas across Ontario still rely on fossil
fuel-powered equipment such as ice resurfacers and edgers to resurface and maintain the ice
surface. This equipment emits air pollutants such as carbon monoxide (CO) and nitrogen
dioxide (NO.). At elevated levels, these air pollutants are associated with adverse health effects
for people using the ice arenas, including those more sensitive to poor IAQ (e.g., children and
the elderly).

In the 1980s, buildings were made weather-tight to improve energy efficiency while failing to
ensure the ventilation systems could effectively remove air pollutants from using fossil-fuel-
burning equipment indoors (i.e., ice resurfacers and edgers). Furthermore, at that time, the
Ontario Building Code (OBC) was not as advanced as today’s design requirements. A building
owner or their representative is not legally obligated to update the poorly designed air handling
equipment in older facilities to the current OBC standards. Given that much of Ontario’s current
ice arena inventory is in or entering the senior phase of a building lifecycle, it is reasonable to
consider that most buildings are functioning well below current OBC design requirements.

The age and upkeep of the ice arena should be considered when
evaluating the factors contributing to poor indoor air quality.

BACKGROUND

Ontario has no public health regulatory framework for inspecting ice arenas and assessing the
IAQ.

The Ontario Public Health Standards, 2021 (OPHS, 2021) Health Hazard Response Protocol
states that boards of health shall inspect and investigate potential public health hazards in the
environment, including:

facilities with public access...where they might present an elevated risk of exposure to
health hazards to the public or priority populations. These facilities may include, but are
not limited to, ice arenas...".

In addition, the OPHS 2021 Policy Framework indicates that public health programs and
services should contribute to population health outcomes by reducing disease and death related
to environmental hazards.

Although best practice documents on improving IAQ in ice arenas are available to public health
units and operators, they only sometimes provide a practical framework for implementing them
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into a public health inspection policy and procedure. These documents are not endorsed nor
adopted consistently across Ontario public health units (PHUSs).

A project team was established in 2023 comprising representatives from the following
associations and organizations:

e Canadian Institute of Public Health Inspectors — Ontario Branch (CIPHI-ON);
e Association of Supervisors of Public Health Inspectors in Ontario (ASPHIO);
¢ Simcoe Muskoka District Health Unit (SMDHU);

¢ Ontario Recreation Facilities Association (ORFA); and

e Conestoga College Bachelor of Environmental Public Health Program (BEPH).

PURPOSE

The project’s primary goal was to develop a practical guide for public health inspectors (PHIs)
to conduct indoor air quality inspections at ice arenas. This evidence-informed guide (The
Guide) includes the professional input and expertise of various public health and industry
stakeholders, including PHls.

The secondary goal is to advocate for a consistent approach across Ontario PHUs in
assessing and inspecting the operation of indoor ice arenas. Doing so will reduce exposure
to indoor air pollutants in arenas when using fossil fuel-powered equipment such as ice
resurfacers and edgers indoors. A consistent inspection and assessment process for an ice
area inspection will support PHUs and ice arena operators.

The information provided is offered as discussion points based on the experiences of PHIs and
industry stakeholders. By sharing proven practical approaches, all PHIs will be positioned to
provide consistent information across the province to standardize education, awareness and, if
required, enforcement.

Disclaimer: This document is intended for educational purposes only and is not intended to
provide legal advice or replace requlations or other official documents. The working group takes
no responsibility for any modification of the content of this document.

SURVEY OF ONTARIO ICE ARENA OPERATORS

To support the project team in developing content for the Guide, a survey of Ontario ice arena
operators was conducted in 2024. Two Conestoga College Bachelor of Environmental Public
Health (BEPH) students designed, facilitated, and analyzed the survey. See Appendix A for an
executive summary.
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PROACTIVE INDUSTRY RESOURCE INVESTMENT

The Ontario Recreation Facilities Association (ORFA) has advocated for awareness and
education on ice arena IAQ for over 50-years. The ORFA is a not-for-profit organization with no
authority. However, the ORFA mission and vision statements focus on their responsibility to
educate and inform. The ORFA has developed and maintained a series of resources on ice
arena IAQ risks, hazards, and avoidance tools available to their members and built into training
and professional accreditation pathways. ORFA’s Guidelines for Indoor Air Quality in Arenas,
January 2018, offers guidance for maintaining an acceptable indoor air environment for arenas
in Ontario.

Health Canada invested in creating a national resource called “Best Practices for Improving Air
Quality in Ice Arenas, 2021.” The guidance provides evidence-based recommendations to help
public health officials, managers, and employees maintain and improve air quality in ice arenas.

It is strongly recommended that PHIs familiarize themselves with
both the ORFA and Health Canada resources and recommend
these resources as part an inspection’s education directive.

OTHER APPLICABLE LEGISLATION

As mentioned, there is no public health regulatory framework for inspecting ice arenas and
assessing the IAQ. However, ice arena operators are required to comply with several provincial
acts and regulations.

Occupiers Liability Act

Ice arena staff are responsible for public safety under the Occupiers Liability Act (OLA).

Occupier’s duty 3 (1) An occupier of premises owes a duty to take such care as
person in all the circumstances of the case, it is reasonable to see that person
entering the premises and the property brought on the premises by those
persons are reasonably safe while on the premises.

Failing to maintain safe IAQ levels may result in litigation. OLA overlaps with Section 51 of the
Occupational Health and Safety Act (OHSA), which requires an employer to report the injury or
death of a “person” in a workplace to the Ministry of Labour, Immigration, Training and Skills
Development (MLITSD).
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Technical Standards and Safety Authority

Ice arenas often have industrial refrigeration plants to maintain ice conditions and are registered
with the Technical Standards and Safety Authority (TSSA). Ice arenas that exceed 200
horsepower of industrial refrigeration equipment must have qualified operators certified under
the TSSA. TSSA certification is limited to the refrigeration plant room and does not focus on the
responsibility of the building operation outside of this environment.

Ice arena refrigeration mechanical rooms are considered “sealed” areas that should not allow
toxic chemicals to leech outside the room. Ice arena operators that use ammonia as the primary
refrigerant are required to have and maintain ammonia sensors with audible and visible alarms.

Occupational Health and Safety Act (OHSA)

The OHSA protects the ice arena staff. It is a strictly regulated compliance obligation for
workers' health and safety and is enforced by the MLITSD. The fundamental rights provided
under the OHSA are the right to know, the right to participate, and the right to refuse, which is
the primary foundation of worker safety specific to indoor air quality risks.

Some overlap to the OHSA can be applied to public safety as supervisors must report incidents
or accidents under Section 51 of the Act that impact the public should the contributing factors
potentially impact a worker. In partnership with the MLITSD is the Public Services Health and
Safety Association (PSHSA). PSHSA is committed to public safety by supporting the Workplace
Safety and Insurance Board (WSIB).

PUBLIC HEALTH INSPECTOR HEALTH AND SAFETY

It is essential to consider that during routine inspections, all PHIs are guests of the ice arena
facility. As such, they must conform to all internal health and safety policies and procedures.
Facility management will treat a PHI like all outside contractors and have a strict responsibility
under the OHSA to ensure PHI safety. The internal health and safety policy and procedure
should identify what personal protective equipment (PPE) a PHI must access or wear. For
example, a PHI must wear CSA-approved safety shoes when conducting an on-site inspection
of the ice arena. A PHI must wear a helmet if walking onto the ice pad.

The ice arena’s refrigeration mechanical room is only accessible to ice arena staff and not
accessible to the public. A public health inspection does not include the refrigeration room, and
PHI should not be required to enter a mechanical refrigeration room. However, if warranted, the
PHI should consult their individual PHU and ice arena health and safety policies before entering.
If the PHI believes that the arena’s refrigeration mechanical room presents a risk during a public
health inspection, the PHI should immediately evacuate the arena, contact emergency services,
and contact their direct manager/supervisor. The PHI should consider contacting the
appropriate TSSA and/or MLITSD offices for their awareness and follow-up.
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Please note that if, during an inspection, a PHI experiences signs/symptoms related to exposure
to elevated levels of CO and/or NO,, the PHI should exit the facility and contact the
manager/supervisor. Symptoms of CO include tiredness, headaches, shortness of breath,
impaired motor functions such as muscle weakness and partial or total loss of function of a body
part (limb). At increased levels or low-level exposure for extended periods, dizziness, chest
pain, poor vision, and difficulty breathing can occur. Exposure to NO: is a lung irritant which can
decrease lung function and worsen asthma. Long-term exposure to low levels can increase the
risk of developing breathing problems such as coughing and wheezing.

PHI should be current with WHMIS training as required under the OHSA.

CONDUCTING A RISK ASSESSMENT OF AN ICE ARENA’S IAQ PROGRAM
AND PREVENTION STRATEGIES

Creating and using a risk assessment tool for the routine inspection will help tailor a PHI’s
recommendations to how the ice arena operator can better align standard operating procedures
with best practices to improve IAQ. The following sections outline the four main components of
a risk assessment in greater detail:

1. lIce Resurfacer and Ice Edger Maintenance

2. Ventilation Systems

3. Air Quality Monitoring

4. Evaluating the Facility Staff’s IAQ Training and Knowledge

Ice Resurfacer and Edger Maintenance

Ice pads are cleaned and smoothed by ice resurfacing and edging equipment. Ice resurfacers
maintain the entire ice surface, and ice edgers shave and level the edge of the ice pad near the
boards where the ice resurfacer cannot reach. Ice resurfacing is typically conducted frequently
and as often as every hour. Although edgers are used less frequently (less than once daily),
they can significantly contribute to emissions. It is prudent that arena ventilation is increased
during and after using the edger or during ‘ice maintenance’ days. These activities should be
scheduled when there is less public use of the facility.

Ice resurfacer manufacturers have invested significantly in designing equipment that meets or
exceeds the recommended values associated with incomplete combustion of any fossil fuel. If
an ice resurfacer is found to be contributing to elevated levels of air pollutants, the root cause is
most likely the lack of equipment maintenance. Ice arena operators must follow regular
maintenance schedules as per the manufacturer's instructions for ice resurfacers and edgers.

The service of ice resurfacers should include exhaust gas analysis and engine adjustments to
reduce air pollutant emissions. The richness of the fuel or air-fuel ratio can be adjusted to

decrease pollution emissions. The goal is to maintain CO and hydrocarbon (HC) levels as low
as possible. In addition to routine maintenance, ice resurfacers should be warmed outdoors or
in a room equipped with a CO alarm and sufficient ventilation for at least 5 minutes before use
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to allow the catalytic converter to reach the appropriate operating temperature.

Routine maintenance of ice resurfacers includes tune-ups and replacement parts when needed
(e.g., spark plugs, plug wires, timing belts, fuel system components). Routine maintenance of
ice edgers includes replacing air filters.

Ice arena operators should produce a record of the last ice resurfacer emissions test at the time
of inspection. See Appendix B for a Sample Ice Resurfacer Emissions Test.

/Risk Assessment Questions:
Is a fuel-powered or electric-powered ice resurfacer and edger used by the facility?

Is the ice resurfacer serviced at least once a year or as per manufacturer’s
recommendations and a record available on-site (fuel-powered only)?

Is the edger air filter changed every 3 months or as per manufacturer’s guidelines
and a record available on-site (fuel-powered only)? /

Switching to Electric-Powered Ice Resurfacing Equipment

Ice arenas can replace fossil fuel-powered resurfacers and ice edging equipment with electric-
powered equipment, support eliminating tailpipe emissions, reduce the risk of poor IAQ, and
support efforts to address climate change and meet municipal community greenhouse gas
reduction targets. Switching to electric-powered equipment is a budgetary investment, and
consideration must be taken for the time needed to recharge batteries and the impact on
operations. However, an electric-powered edger is a smaller investment with significant gains
and significantly contributes to a reduction in emissions. Edgers are typically used daily or less,
so the time needed to charge the battery of an electric edger would not impact operations.

Ice arena operators must remember that ventilation will remain essential to arena operations.
Arenas may have propane or natural gas-powered heaters in the spectator areas that require
sufficient ventilation. Depending on battery design and construction, electric-powered ice
resurfacing equipment could emit air pollutants, contributing to poor IAQ. Although it is usually
restricted to work areas, some seepage into public areas can occur.

After conducting a risk assessment, public health units may wish to discontinue or continue to
conduct less frequent inspections of arenas that have invested in electric-powered resurfacing
equipment.

A PHI may consider reducing the inspection frequency for facilities
that have invested in electric-powered resurfacing equipment.
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Ventilation Systems

The ice surface, the boards, and the plexiglass trap pollutants at the ice surface. Observe if
exhaust fans and make-up louvres are turned on during and at least 15 minutes after ice
resurfacing activities.

It is recommended that ventilation systems be activated by ice resurfacing operation instead of
a manual switch and programmed to the CO sensor and/or continuous air monitoring systems to
remove the need for human intervention. If internal health and safety policies do not preclude it,
operators can consider opening all gates around the ice surface during resurfacing to increase
air circulation.

Ice arenas may also have a combination of heating, ventilation, air conditioning, and
dehumidification equipment to manage the building’s air temperature, humidity, filtration, and
circulation. This equipment is not accredited or obligated to be used, operated, or maintained.

The required ventilation rate will maintain the CO and NO; concentrations within the
recommended standards.

It is important to note that outdoor air pollutants (e.g., PM2s, CO, NO>) and wildfire smoke can
enter the arena and affect the indoor air quality. Ice arenas should conduct routine
maintenance checks of the ventilation system incorporated in Standard Operating Procedures to
ensure aging parts are replaced based on manufacturer recommendations and to test airflow
and performance.

See Appendix C for Photos of Exhaust Fans and Make-up Louvers. See Appendix D for
examples of a Ventilation System Maintenance Record.

Risk Assessment Questions:

How is the ventilation system activated?
- lce resurfacer operation (motion sensor)
- Active during operational hours
- Automated CO sensor
- Timer switch
- Manual switch only
- Opening exterior doors only

Is the ventilation system equipment regularly serviced and maintained and
record available on-site?

Does the facility have and maintain an asset management plan for the
replacement of aged air handling equipment based on manufacturer’s
recommendations?
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Air Quality Monitoring

The Guide does not include carbon dioxide (CO3z). Elevated levels of CO, are a concern for all
occupied buildings and are not a unique public health concern or risk in indoor ice arenas. As
such, the focus of the Guide will be on air pollutants CO and NO..

Installing a continuous CO and NO> monitoring system with digital readouts and readings
recorded in a logbook is the best option for quickly identifying elevated pollutant levels.
Alternatively, some sensors can be connected to a computer software system, where the
readings can be accessed and recorded.

Gas sensors can have a variety of features, including:

e Audible alarm and/or visual alarm

e Digital display

¢ No digital display

¢ Monitoring of readings using a computer software

If continuous CO and NO; monitoring systems are not available, portable air monitoring
equipment should be used to measure weekly one-hour averages of CO and NO; levels and
document readings in a logbook. A one-hour average refers to monitoring 30 minutes at the
players' bench and 30 minutes at the spectator area.

Air samples should be taken before, during, and after a resurfacing event, followed by the
spectator’s area. Air samples should be taken at the player’s bench, 1 meter above the ice
surface (breathing height). Ensure the testing location is not enclosed with plexiglass. It is
preferable if the air monitoring is conducted on a day and time when there are the most
resurfacing events.

Ice arena staff should review air quality levels weekly to determine if the implemented control
measures are effective and if corrective action is necessary. See Appendix E for a Sample Air
Quality Monitoring Log Sheet.

It is recommended that gas sensors be equipped with an audible alarm and set to alarm below
occupational levels at a minimum or that public health units determine action levels to help
protect the most susceptible populations from low-level exposure and avoid emergency
evacuations.

Ensure gas sensors meet the required resolution, range, and precision required and are
calibrated and replaced according to the manufacturer’s instructions.

Ice arena operators should consult with the IAQ equipment company to determine the number
and location of adequate gas sensors. Based on the higher risk of exposure to air pollutants,
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consideration for the placement of gas sensors should include the ice resurfacer storage/warm-
up room in the spectator area and/or the ice pad area.

Note: There is no legal requirement for ice arenas to install CO and/or NO: sensors.

/Risk Assessment Questions:

Does the ice arena have an IAQ testing program?

Is CO and/or NO,; measured with a continuous air monitoring system with
digital read-out?

Is CO and/or NO, measured with a portable air monitoring equipment on a
weekly basis?

Does the facility have a calibration and replacement plan for gas sensors (as
per manufacturer’s recommendations)?

At what level is the CO and/or NO; sensor set to alarm? /

Evaluating Facility Staff’'s IAQ Training and Knowledge

There is currently a limited requirement for formal certification or accreditation of staff who work
in Ontario ice arenas. Although it would seem reasonable for all ice arena staff to understand
indoor air quality risks and hazards, this action has no direct regulated responsibility.

Each facility is left to determine whether managing this issue is a priority and what resources will
be invested in ensuring the 1AQ is safe. As such, PHIs should expect an inconsistent approach
by facility management regarding this issue.

The PHI should evaluate the level of understanding and commitment among ice arena staff in
identifying high-risk IAQ situations and their ability to proactively maintain indoor air
contaminants as low as possible. Samples of proof of training can include internal municipal
training courses such as WHMIS, orientation/onboarding program, written policies, training
manual, or ORFA’s Online Self Study (OLSS) courses or ORFA Ice Maintenance and
Equipment Operator (IMEO) course.

Facilities with strong IAQ training programs are less likely to
have elevated levels of indoor air pollutants.
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ﬂsk Assessment Question:

Are staff trained on the following areas?

e Proper use and maintenance of air quality monitoring equipment.

e Proper use and maintenance of ice resurfacing equipment.

¢ Maintaining accurate records of air quality data.

o Awareness of the symptoms and health impacts associated with exposure
to elevated levels of CO and NO..

o Awareness of the importance of ventilation to improve IAQ and the
frequency of its use.

e Emergency procedures and evacuation related to high levels of CO and
NO:

PHI IAQ TESTING PROCEDURES

1.

6.

Take an air sample of CO and NO; (direct reading) in the ice pad area before any ice
resurfacing activities to determine the baseline value and record the values.

Ask the operator to turn on any fuel-powered radiant heaters and take an air sample to
determine if they contribute to a change in the CO and NO:levels.

Ask the operator to flood the ice pad. Wait 5 minutes after the ice resurfacing activity before
proceeding to the next steps.

While the operator is flooding the ice pad, observe if the ventilation system has been turned
on and is in working order.

If the exhaust fan or make-up louvers are not turned-on during ice resurfacing, educate the
operator on the importance of using the ventilation system to prevent the potential build-up
of combustion gases during ice resurfacing activities and document. If the exhaust fan
and/or make-up louvres are not working during the inspection, advise the operator to repair
and regularly maintain the ventilation system.

Locate the exhaust fan located high up on the wall near the
ceiling at one end of the ice pad and the make-up louvers
located directly on the opposite end of the ice pad. Observe if
the exhaust fan blades are moving and if the louvers are opened
(light should be seen shining through the louver slats).

Take an air sample of CO and NO; at the player’s bench, 1 meter above the ice surface
(breathing height) for 15 minutes. Ensure the testing location is not enclosed with plexiglass.
Record the values.
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7. Take an air sample of CO and NO- within the spectator area at a breathing height,
preferably in a section under the radiant heater(s) and record the values.

8. If the facility has more than one ice pad, repeat the above steps for each ice pad.

9. Ifthe CO and/or NO- levels reach the Action Level, consider taking an air sample of CO
and/or NO3 in one or two dressing rooms.

See Appendix F for Response Actions to Elevated Air Pollutant Levels and Sample Action
Levels and Appendix G for CO and NO2 Exposure Limits

Scheduling a Routine Inspection

There are various factors to consider when scheduling an inspection during peak operating
periods vs. off-peak operating periods. Peak operating periods are often on the weeknights,
weekends, and/or tournaments. Off-peak operating periods are typically during the weekdays
(and regular working hours of the PHI staff). Each option has pros and cons and must be
determined by the PHU management/staff based on available resources.

Off-Peak

Factors Peak Period Period

Availability of knowledgeable arena staff:

Answer risk assessment questions from PHI. % ‘/
Provide documentation.

Listen to education provided by the PHI.
Flood the ice pad upon request.

PHI staff resourcing:

o Requirement for PHI to work after-hours and need for X ‘/
a budget for over-time budget for overtime pay.

Ability to evaluate a facility’s accurate 1AQ levels: ‘/

e When ice resurfacing equipment is in high use.

PURCHASING AND USE OF IAQ TESTING EQUIPMENT

PHIs must be adequately trained in using, storing, caring for, testing, recalibrating, and charging
portable handheld air quality equipment to monitor/test for CO and NO,. PHI should be
reminded that these devices are precision instruments that must be carefully protected in transit
and storage. Ensure monitors meet the resolution, range, and precision to measure the desired
measurement range accurately.
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Health Canada recommends using a NO»> monitor designated as a Federal Reference Method
(FRM) or Federal Equivalent Method (FEM) (US EPA 2020b). However, NO2 monitors
designated as FRM or FEM are significantly more expensive compared to electrochemical gas
sensors on the market. The cost of an FRM or FEM-designated sensor may not fit the budget of
many PHUs or ice arena facilities. In addition, most electrochemical sensors do not meet the
resolution requirement of 0.02ppm, which impacts the decision on recommended and action
levels set by the PHU.

Public Health Ontario's Environmental and Occupational Health Team has an instrument loan
program. NO2 and CO monitoring devices are available to loan for a few weeks. To book
equipment, email instrument.loan@oahpp.ca. PHUs are required to cover the return shipping of
the instruments. The equipment is only available to PHU staff and will not be loaned to ice arena
facility staff.

RESPONSE TO HEALTH HAZARDS - SECTION 13 HPPA ORDERS

The PHI shall issue a Section 13 Order under the HPPA, where they are of the opinion, upon
reasonable and probable grounds, that a health hazard exists. CO and/or NO, observed at or
above evacuation levels constitute a health hazard. Consider including the following directions
in an HPPA Section 13 Order, as applicable:

e Unsafe air pollutant levels observed in the ice pad area.

e The operator failed to maintain ventilation equipment to ensure good air quality properly.

e The operator failed to maintain ice resurfacing equipment to ensure good air quality
properly.

e The operator failed to provide adequate ventilation at the ice pad.

e The operator failed to maintain the arena in a sanitary condition.

o The ice arena facility is being operated in a manner permitting a health hazard.

e Theice arena is operated in a manner that adversely affects indoor air quality.

Refer to other governing agencies, such as MLITSD, TSSA, and the Fire Department, as
deemed appropriate.

SUMMARY AND CONCLUSION

The intended outcome of this project is to provide an opportunity for PHUs to adopt a consistent
approach to conducting risk assessments and inspections of indoor ice arenas in the absence of
a public health regulatory framework. The guide was written to complement the existing best
practices that Health Canada and ORFA developed, and it included practical applications and
examples for a PHI. The Guide will help PHUs determine the level at which an ice arena
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operator has adopted the best practices in standard operating procedures to ensure good
indoor air quality in the ice arena.

It is essential that education to operators by PHiIs is consistent across Ontario.
The project team hopes that the creation of this Guide will provide future opportunities, such as

advocacy to the Ministry of Health for the development of a regulation and new collaborations
among PHUs.
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APPENDICES

Appendix A: A Survey of Ontario Ice Arena Operators on Indoor Air Quality

A survey of ice area directors, supervisors, and operators was conducted to understand the
perspectives of ice arena operators regarding IAQ risks. This paper presents the findings of this
survey, aiming to identify standard practices, concerns, and challenges ice arenas face in
maintaining optimal indoor air quality.

The survey contained 27 questions covering demographics, current air quality sampling
strategies, policies and training, and current equipment and practices related to air quality. It
took approximately 10 minutes to complete. The survey was distributed to the target audience
through the ORFA listserv, the Canadian Institute of Public Health Inspectors (CIPHI) Ontario
Branch and the Association of Supervisors of Public Health Inspectors of Ontario (ASPHIO)
listserv.

Results

A total of 158 respondents completed this survey, representing a range of ice arena types and
roles. Of those who responded, managers and supervisors were the most represented, with
52% in this category. Most ice pads were publicly owned (89%), had 1-2 ice pads (77%) and
were operated seasonally (60%). A significant number of ice arenas were between 41 to 60
years of age (35%).

Respondents were asked to prioritize the most important and least important aspects of air
quality in ice arenas.

The three most important were:

1. Resurfacing equipment fuel-type (80%)
2. Inadequate ventilation systems (65%)

3. Age and maintenance of ice resurfacing equipment (44%)
The three least important:

1. Cooking equipment located in arena canteens (70%)
2. Heaters above spectator stands (67%)
3. User activities (58%)
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Respondents reported that the
primary challenges to maintaining

good indoor air quality were an aging
HVAC system (70%) and a limited
budget to implement practices (70%)

(Figure 1).

Of those surveyed, more arenas have
switched to electric-powered edgers
(52%) than those who have switched
to electric-powered ice resurfacers
(15%). Additional arenas, including
46% of ice resurfacers and 45% of
edgers, are expected to switch to EVs in the next five years.

Technical issues I

Other:

Limited budget to...

Lack of training and...

Lack of awareness

Aging HVAC system

0%

Figure 1. The primary challenges in maintaining indoor air quality in ice
arenas.

20%

40%

60% 80%

ICE RESURFACER

Switching to Electric

1-5years

6 — 10 years

Unsure

Fuel-powered

113/157 (72%)

52/113 (46%)

12/113 (10.6%)

49/113 (43%)

Electric-powered

24/157 (15%)

Unknown Fuel Type

20/157 (13%)

EDGER

Switching to Electric

1-5years

6 — 10 years

Unsure

Fuel-powered

54/157 (34%)

24/53 (45%)

2/53 (4%)

27/53 (51%)

Electric-powered

82/157 (52%)

Unknown Fuel-Type

21/157 (14%)

Of the arenas that test for CO and NO-; the majority use continuous air monitoring systems rather
than portable air monitoring equipment. Forty-three percent of arenas do not measure NO», and
19% of arenas do not measure CO.

Continuous .
air Continuous
monitorin air Portable air | Portable air
svstem 9 monitoring monitoring monitoring Only Do not
y system equipment - | equipment - | electric | measure
WITHOUT . .
visible read- WITH visible weekly monthly
read-out
out
co 21% 40% 8% 5% 5% 19%
NO; 13% 24% 7% 7% 6% 43%
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Most respondents who indicated CO or NO, was not measured were unsure why (56% and 64%
respectively).

Budget Perceived
Unsure Why Constraints Redundancy Not Important
co 56% 20% N/A 4%
NO: 64% 1% 15% 4%

Figure 2. Comparison of ice arena age by frequency of preventative
When respondents were asked about maintenance.
preventative maintenance of ventilation

systems in ice arenas, it occurred most 2 N

commonly annually; 44% of respondents § %

conducted maintenance on this 8 20

schedule, regardless of the age of their s 10 I

ice arena (figure 2). 3 o i =
g <10years less than 20 21-40 41 older
2

The most common method of activating
fans and louvres is through a
combination of ice resurfacer operation,
automated CO sensor, and being active
during operational hours, with 43% of respondents using this method. However, using a manual
switch is also a commonly used method, with 23% of respondents using this approach. When
examined by the age of the arena (figure 3), we see that using a manual switch is more
common in older arenas.

B Monthly Quarterly Annually Other

Ice Arena Age

Figure 3. Activation of fans and louvres by the age of arena.

20 When respondents are
3 activating fans and
§ 15 louvers, it occurs most
g o commonly during ice
“‘E resurfacing (flooding)
S 5 activities and at least
£ I I 15 minutes after each
= 0 [ ] | Ill I [ | | I | | . . .
ice resurfacing activity,
<5yrs 6-10 yrs 11-20yrs 21-40yrs 41-60yrs >60yrs with 59% of
Age of arena respondents reporting
® a) During ice resurfacer operation ®b) Automated CO sensor this. 11% of
c) Active during operational hours = d) A combination of a, b, ¢ respondents activate
® e) Manual switch only mf) Only through exterior doors the fans and louvres

once per day. 31% of
respondents indicated
‘Other’ for this question; when reviewing the open textbox, this most commonly included ‘as
needed’ and ‘as indicated by air quality monitors,” and a few respondents concerningly stated

m g) Only electric equipment is used
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they ‘don’t have fans,’ ‘they only do it at the end of the season’ or they ‘never’ operate the fans
and louvres.

When respondents were asked about training, they reported that the top 3 areas where training
occurs were: proper use and maintenance of ice resurfacing equipment and ice edgers (89%),
proper use of ventilation systems (78%), and facility emergency response procedures for poor
air quality incidents (67%). The three items that respondents were least likely to receive training
on were proper calibration of air quality monitoring equipment (67%), accurate records of air
quality measurements (54%), and how and when to use air quality monitoring equipment (40%).

Conclusion

In conclusion, while this study indicates that many ice arenas in Ontario adhere to best practices
for maintaining indoor air quality, significant challenges remain. The widespread adoption of
electric-powered ice resurfacers and consistent preventative maintenance practices are
promising trends. However, gaps in monitoring practices, budgetary constraints, and a lack of
comprehensive understanding among operators create challenges to indoor air quality in these
areas. To address these issues, public health units must enhance education, conduct, and
ensure regular inspections. Despite the survey's limitations, the findings underscore the need
for ongoing support and research to promote healthier environments in Ontario's ice arenas.
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Appendix B: Ice Resurfacer Exhaust Emissions Test

Besutiina Corp.

|'.F —
OLW plp\j 25 Oriole Parkway East

Elmira, Ontarie, Canada

harch 3, 2024

EXHALST EMISSIONS TEST RESULTS

Customer ABC
RMOTO0S70807
0 Hc [0 |[AC
MAKE MODEL YEAR HOURS % PEM % PEM
DLE | IpiE. [[OAD] LOAR.
OLYMPLA 2007 gpe 70 007 32
008 13 013 29

Recommendations to minimize Exhauwst Emissions:

1. Avoid unnecessary idling

2. FPerform regular tuns-ups
3. Test engine exhaust emiszions regulariy

4. Frovide adeguate ventilation in huilding

Mote: Al wzlues obtained with “IR* FGA 400 D35 Infrared Exhaust Gas Analyzer
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Definitions:

LPG = Liquified Petroleum Gas (propane)
CNG = Compressed Natural Gas

IDLE = Lower Engine RPM, Idling Speed

LOAD = Higher Engine RPM, Operating Speed

Pass/Fail

It is not a simple pass or fail threshold; the goal is to achieve the lowest exhaust emissions
possible.

The following factors must also be considered:

volume of space in the building,

extent of the air make-up system in the building,
typical daily usage of the ice resurfacer, and
building standards for air quality.

However, technicians try to achieve less than 0.10 — 0.20% CO and less than 100 HC (under
LOAD).

Note: To convert CO% to PPM, multiple by 10,000, (i.e., 0.10% = 1,000 PPM).
Troubleshooting High CO or HC:

e High CO - Rich fuel mixture, defective oxygen sensor, defective fuel control valve,
defective computer, defective catalytic converter.

e High HC — Ignition problems, fuel mixture, mechanical problems like oil consumption or
camshaft, vacuum leaks.
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Appendix C: Exhaust Fan and Make-up Louver Photos

Exhaust Fan

Make-up Louvers
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Appendix D: Ventilation Maintenance Record

Date Exhaust Make-up Correction
Time | Staff Name | Fan (turns) | Louvers (open) .
yyyy/mm/dd vl % vl % Action
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Appendix E: Air Quality Monitoring Log Sheet

Date
yyyy/mm/dd

Time

Staff
Name

Ice Pad
#/ Name

CO Level
(ppm)

NO; Level
(ppm)

Recommended (R)
Action (A)

Evacuation (E)

Corrective
Actions
Taken
(AorE
Levels)

Cco
Resampling
Level
(ppm)

NO.
Resampling
Level
(ppm)
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Appendix F: Response Actions to Elevated Air Pollutant Levels

PHUs will need to invest time in researching the most current information regarding safe
exposure levels to CO and NO.. The following information is provided as an example of
recommended, action, and evacuation levels for CO and/or NO; that might trigger a public
health response — from operator education, implementing control measures, re-inspection, to
ordering evacuation. It is important that recommended, action, and evacuation levels set by the
PHU can be measured by the IAQ equipment on-hand (consider limit of detection, resolution,
and range).

Definitions

Recommended Level — Air pollutants at concentration levels that protect the health of the most
vulnerable populations.

Action Level (AL) — Air pollutants at concentrations below evacuation levels but above
recommended levels. Air pollutant concentrations are at a level that are no longer protective to
health and increased ventilation is required to introduce fresh air into the facility. Direct the
operator to implement corrective actions (see below). Consider conducting a re-inspection.

¢ Advise operators to increase ventilation rates, e.g., open exterior doors and increase
mechanical exhaust.

e Consider reducing/suspending ice arena resurfacing activities and/or stopping all public
activity on the ice surface.

o Continue to measure air quality (AQ) readings to ensure air pollutant levels reach below
AL. Log AQ levels every 15 minutes. Discontinue AQ monitoring when levels drop below
AL.

e Implement corrective actions to ensure acceptable IAQ levels can be maintained while
the potential cause of poor IAQ is investigated. Document the corrective actions.

e Re-inspect facility to ensure corrective measures were successful in maintaining IAQ at
acceptable levels. If the re-inspection reveals continued non-compliance, consider
enforcement action after consultation with management.

Evacuation Level — Air pollutants at concentrations elevated enough to meet the definition of a
health hazard, warrant an evacuation of patrons and the issuance of a Section 13 HPPA
Closure Order.

e Issue a verbal Section 13 Order to the facility operator to close the affected area(s) as
determined by the inspection.

e Direct the operator to evacuate all patrons from the area immediately and contact
emergency services. PHI to evacuate the arena and contact their
supervisor/manager.

e Advise operators to suspend ice resurfacing activities and increase ventilation rates
immediately (e.g., open exterior doors, increase mechanical exhaust).
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Provide a written Section 13 Order to the operator.

Advise operator to investigate cause of poor IAQ and forward documentation to the PHI
when corrective action is complete (outlining the source of the problem resulting in
unacceptable IAQ, how the problem has been corrected, and verification that acceptable

levels of CO and NO- can be maintained).

Consider making a referral to the Ministry of Labour, Immigration, Training and Skills

Development (MLITSD).

Re-inspect facility upon completion of corrective actions.

High CO levels will immediately impact the human body while
excessive levels of NO2 may take as long as 72-hours before
effects occur. Children, seniors, or persons with health issues may
be impacted at lower thresholds. Facilities that have proactive IAQ
policies and procedures will be well positioned for early detection
and response to increasing levels of air pollutants.
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Appendix G: CO and NO: Exposure Limits

Exposure Limits of CO

Recommended Action Evacuation Agency Name

<10 ppm > 25 ppm Health Canada RIAQG

(24-hour) (1 hour) Health Canada Ice Arena Guide
> 25 ppm > 100 ppm, Ministry of Labour

(8-hour TWA) (15- minutes)

> 25 ppm > 100ppm ORFA
sopm | 7| e el by

< 20 ppm > 20 ppm > 83 ppm Minnesota Ice Arena Regulation

<12.5 ppm 12.5to 25 ppm > 25 ppm Manitoba Health

Exposure Limits of NO,
Recommended Action Evacuation Agency Name
< 0.09ppm (sho?tgé?'?n??mour) Health Canada RIAQG
(1-hr average) > (01__2h5053m Health Canada Ice Arena Guide*
> 3.0 ppm > 5.0 ppm Ministry of Labour
(8 hour) (15-min)
> 3ppm ORFA
> 0.5 ppm > 2.0 ppm or. Quebec Guidelipes (Mipistry of
> 0.5 ppm (20 min) | Health and Social Services)
< 0.3 ppm > 0.3 ppm > 2.0 ppm Minnesota Ice Arena Regulation
< 0.25 ppm 0.25to < 3 ppm > 3.0 ppm Manitoba Health

*NOTE: Health Canada’s Best Practices for Improving Air Quality in Ice Arenas, 2021 states, “Due to logistical challenges
with measuring NO2 concentrations at or below Health Canada's short-term RIAQG of 0.09 ppm, it may not be feasible to
utilize this exposure limit in a monitoring and response framework. Therefore, the recommended response actions in this
document are primarily based on a level of 0.25 ppm, which can be considered generally protective of sensitive individuals
and takes into account feasibility from a monitoring standpoint (Health Canada 1987). It should be recognized that adverse
health effects are possible below this threshold, particularly amongst susceptible populations.”
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