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Saskatchewan Arena Air Quality Program
Air Quality Standards

Thesestandardsapply for all internal combustion engines (propane, gasoline, or diesel fuelled) used inindoor arenas.

1.

During every hour that theiceisused by the public, the average carbon monoxide level isnot to exceed
25 parts per million (ppm). The average nitrogen dioxide level isnot to exceed 1 ppm.

The Canadian Residential Indoor Air Quality Guidelinefor carbon monoxideis 25 ppm for one hour
periods. Carbon monoxide levels even dlightly above 25 ppm can affect vision and balance. This could
cause children to have serious accidents while skating.

The Canadian Residential Indoor Air Quality Guidelinefor nitrogen dioxideis0.25 ppm for one hour
periods. From experiencein rinks, proper engine tuning and adequate ventilation can keep nitrogen dioxide
levelsbelow 1 ppmwith any type of fuel (propane, gasolineor diesdl). Nitrogen dioxidelevelsbel ow

1 ppm should not causeany breathing difficulty.

During any eight hour work period, no worker’s exposure shall exceed an average of 25 ppm carbon monoxide
or 3 ppm nitrogen dioxide.

A worker may be exposed to aconcentration of carbon moxoxide higher than 25 ppm when using edgersand
other equipment. Exposureto nitrogen dioxidelevelsabove 3 ppmisunlikely. However, levelsmay risedightly
above 1 ppm during equipment operation.

To prevent workersfrom becoming sick, any exposure to carbon monoxide above 25 ppm or to nitrogen
dioxide above 3 ppm must be“ balanced off”. That means, workers must spend enough timeworking at

lower gaslevels so that their total daily average exposureislessthan 25 ppm of carbon monoxide and less
than 3 ppm of nitrogen dioxide

Aninternal combustion engine used in an arenamust not give off visible smoke and residual odoursmust be
inoffengve.

Thismay be more difficult to achieve with diesel fuelled equipment than with propane or gasoline fuelled
interna combustion engines.

Users of theice should only be allowed on the ice surface if the arena operator can ensure that the carbon
monoxide and nitrogen dioxide standardswill be met within 30 minutes.

Thewritten Saskatchewan ArenaAir Quality Programisto indicate Situationswheretimelagsarerequired before
theice surfaceisto beused by the publicfollowingice maintenance. Timelagswill likely berequired following the
useof iceedgers.

Continued onreverse......



Recommendations for Controlling
Exhaust Emissions

Theserecommendationswill help arenaoperatorsto meet arenaair quality standards.

1.

Extend vehicleexhaust pipesup at least onefoot abovethetop of therink plexiglass safety barrier.
Exhaust given off behind avehiclewill build-up ontheice surface.

Equip propane and gasolinefuelled vehicleswith catalytic converters. Theseare acost effectiveway of
lowering carbon monoxidelevels. Convertersmust be maintained and replaced assoon asthey fail.

Warm-up equipment in awell ventilated room or in aroom equipped with powered drop hoses attached to
thevehicleexhaust. Vehiclesmust bewarmed-up before most catalytic converterswill work properly.

Provideadequate mechanical ventilation. High volumefans (15,000 cubic feet per minute[cfm] or greater)
mayy only need to berun during, and for afew minutes after, ice maintenance. Smaller volumefansmay haveto
berun constantly to meet theair quality standards. Thelocation of the exhaust fan(s) isnot asimportant asthe
location of thefresh air intakes. Louvred ventsare the most common source of fresh air. These should be
aimed at theice surface so that exhaust gasesare prevented from building-up on theice. Ceiling circulation
fansmounted abovetheice surfacewill help prevent exhaust gasesfrom building-up ontheice surface. A
separaterheostat isadvised for each fan so that all fans can be madeto run at the same speed.

Useiceedgersonly when the ventilation system can berun for enough timeto reduce exhaust gaslevelstothe
required standards. | ceedging usualy creates more pollution than regular maintenance. It may take severa
hoursof continuous ventilation to reducethis contamination to thelevel srequired.

Frequently servicedl internal combustion equipment. For propanefuelled equi pment, the maximum carbon
monoxidein theexhaust should be 0.5% by volume. For gasolinefuelled equipment, the maximum carbon
monoxidein the exhaust should be 2% by volume. Exhaust gasanayserswill be needed to determinethe
correct enginetuning. Gas detector tubes cannot be used to directly measure carbon monoxide and nitrogen
dioxidelevelsat thetail pipe of vehicles. Special cooling probesare needed tofirst cool the exhaust gasesto
room temperature. These probesareexpensive.

Keeprink gatesopen duringiceresurfacing. Thiswill alow for better air circulation and lessexhaust gas
build-up ontheice. Take precautionsto prevent children from playing near the open gates.

Test thearenaair for carbon monoxide and nitrogen dioxideto check that theAir Quality Programisworking.
If the exhaust gas standards are not being met, find out why.

Note Seethe Saskatchewan Health bulletin, Air Testing Guidelinesfor further information on aSaskatchewan

ArenaAir Quality Program..
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