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1.0  Introduction 
 

 

1.1 Purpose for this Document 

 

This document was prepared for the CANADIAN GOVERNMENT AGENCY by 

Resource Environmental Associates Limited, pursuant to a contract entered into 

between the parties on January 14, 2008 (Reference No. 075527).   

 

The principal intent of this document is to provide recommendations concerning the 

implementation of non-pharmaceutical infection prevention and control measures in 

PUBLIC SECTOR workplaces, in case of a pandemic influenza outbreak.  Additionally, 

the document provides background information on the project, and explains the 

knowledge base and considerations that informed the recommendations. 

 

1.2 Context and Focus of the Project 

 

The CANADIAN GOVERNMENT AGENCY (“CGA”) is responsible for leading influenza 

pandemic preparedness in PUBLIC SECTOR workplaces.  As part of this initiative, CGA 

recognized a need to formulate specific recommendations for implementing control 

measures and procedures, focused on the work environment and work processes, to 

protect CGA personnel from potential workplace and work-related exposure to influenza 

virus, and thereby reduce infection risks.  Herein, we refer to these as “non-

pharmaceutical” or “environmental” infection prevention and control measures, and use 

the abbreviation “EIPC”.  These types of controls are intended to minimize the 

transmission of viral material shed from a person to the air, to a surface, or to the skin or 

clothing of one person to another – in contrast to medically-oriented preventive 

measures such as immunization or prophylactic drug treatments. 

 

In response to this need, CGA issued a tender in fall 2007 for the following services: 

• To develop, for specific CGA work settings and work activities, EIPC 

recommendations that are proportionate to the potential for exposure to influenza 

virus. 

• To prepare training and communications materials, in order to support 

implementation of these EIPC recommendations. 

 

This tender resulted in a contract being awarded in January 2008 to Resource 

Environmental Associates Limited (“REA”).  Between January and March 2008, 

members of the CGA and REA project teams visited fifteen CGA workplace locations1 in 

twelve municipalities across Ontario, for the purpose of collecting information on work 

 
1 List of locations appears in Section 4.2. 
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settings and work activities performed by CGA personnel.  The twelve workplace 

locations were pre-determined by CGA in consultation with the Ministries associated with 

each location, with a view to providing REA with opportunity to observe a range of 

different operational environments representative of the CGA, so that the EIPC 

measures and procedures developed could address the range of work settings that exist 

within the CGA. 

 

1.3 Project Objectives and Deliverables 

 

The Request for Proposal and Contract for this project organized the work into two 

phases, each with specific objectives and deliverables. 

 

Phase 1 required development of a written report setting out recommendations for EIPC 

measures suitable for the types of CGA workplaces visited, and their respective 

occupations, with consideration being given to measures and procedures to be followed 

prior to, during and after a pandemic influenza outbreak.  This includes advice on: 

cleaning supplies and equipment for CGA workplaces; personal protective equipment 

(PPE) needed in CGA workplaces and on donning and doffing protocols for PPE; 

workplace entrance and screening protocols and alternative work arrangements; and 

other infection prevention and control measures and procedures.  Recommendations 

were to reflect the state of scientific knowledge related to influenza infection prevention 

and control.  

 

Phase 2 required (i) development of a train–the-trainer program, for delivery in paper-

based and computer-based formats, on the EIPC measures described in the Phase 1 

report, and (ii) development of Infection Prevention and Control Communication 

Materials for CGA managers, CGA employees, members of the public and clients 

visiting CGA buildings, for use prior to, during and after a pandemic influenza outbreak. 

 

1.4 Organization and Contents of this Document 

 

Recommendations with respect to ways and means of preventing and controlling 

transmission of influenza in work settings must be based upon consideration of: 

• the routes by which employees may be exposed to influenza virus in the 

course of their work; 

• the relative importance of these exposure routes in terms of potential for 

producing infection; and  

• the efficacy and practicality of various actions to minimize exposure.    

 

Accordingly, this report begins in Section 2.0 with a discussion of the scientific and 

practical considerations that should inform workplace influenza prevention 

recommendations. This includes discussion of the dynamics of virus dispersal and 

transfer from an infected person to another person via air and surface contact, and what 
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is known with respect to the relative significance of inhalation and contact routes of 

exposure. 

 

Having considered in Section 2.0 the ways that influenza can be transmitted in a work 

setting, Section 3.0 reviews ways and means of minimizing exposure to influenza virus 

in the workplace.  This includes coverage of methods for minimizing exposure by 

inhalation of droplets and droplet nuclei produced by coughing and sneezing, and ways 

of reducing exposure via self-inoculation to mucous membranes - that is, hand-to-mouth, 

hand-to-nose, or hand-to-eye contact, when there is viral material on the skin of the 

hands or fingers. 

 

In Section 4.0, we move beyond the discussion of exposure routes and control options, 

and discuss the specific methods employed in our evaluation and analysis of CGA work 

settings.  This includes a description of the field visit protocol and data collection 

methods, and a discussion and explanation of a workplace virus exposure model that 

was utilized to produce relative risk ratings for different settings and assess the potential 

efficacy of various exposure control options. 

 

Section 5.0 presents relative risk ratings for the work settings examined, and groups 

work settings into “relative risk bands”, for purposes of simplifying the application of 

controls, and to facilitate subsequent risk rating of CGA work settings that were not 

examined in this project.  Risk ratings were determined using the workplace virus 

exposure model, using input values for each work setting that were chosen on the basis 

of information collected during field visits. 

 

In Section 6.0 we present specific recommendations for prevention and control of 

transmission of influenza in CGA work settings, based on the considerations presented 

in Sections 2.0 and 3.0, and the results of our field assessments and modeling, as 

described in Sections 4.0 and 5.0. 
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2.0 Considerations in Recommending Non-

Pharmaceutical Measures for Influenza Prevention 

and Control in Work Settings 
 

 

2.1 Introduction 

 

Recommendations for preventing and controlling the transmission of influenza in a work 

setting should be based on an understanding of the relative significance of different 

routes of exposure (that is “how you catch the flu”), the effectiveness of different control 

measures, and what is practicable.   

 

2.2 Modes of Transmission for Influenza 

 

2.2.1 Routes of Viral Exposure that Can Cause Respiratory Infections 

 

For purposes of this project, an influenza strain causing a pandemic would likely be 

transmitted in the same way as seasonal influenza.  The evidence suggests that 

seasonal influenza is spread from person-to-person primarily when a non-infected 

person inhales viral droplets and droplet nuclei expelled by an infected person through 

sneezing, coughing or breathing (Tellier 2007).  This is shown in Figure 1.   

 

 

 
Figure 1 – Person-to-Person Droplet Transmission 

 

The relationship between the quantity of virus inhaled, and the risk of becoming infected, 

can thus be defined through variables such as proximity.  A non-infected person is at 

greatest risk of contracting infection when in close proximity to an infected person, where 

airborne concentrations of virus are likely to be highest.  Figure 2 illustrates the idea that 

airborne virus concentrations decrease with distance from the source of release. 
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Figure 2 – Droplet Concentrations Diminish As Distance Increases 

 

The phenomenon illustrated in Figure 2 has considerable practical significance for 

designing control measures, as discussed in Section 3.0. 

 

There is also evidence that mouth-to-mouth contact between infected and non-infected 

persons will result in transmission of virus and infection.   

 

In addition to the inhalation route, it is believed that influenza infection might also occur 

as a result of self-inoculation to mucous membranes - that is, hand-to-mouth, hand-to-

nose, or hand-to-eye contact, when there is viral material on the skin of the hands or 

fingers.  In this scenario, the viral material gets onto the hands or fingers of the non-

infected person from contact with an infected person, or by touching some object onto 

which viral material has been deposited (Figure 3).   
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Figure 3 – Virus Contamination of Skin Surfaces 

 

Hand hygiene practices are intended to reduce the risk of infection by this route of 

exposure. 

 

2.2.2 Dynamics of Infection by Inhalation  

 

To understand the rationale for, and how to implement measures to minimize risk of 

infection by inhalation, it is necessary to understand how virus that is discharged from an 

infected person by coughing or sneezing can be inhaled by other persons. 

 

2.2.2.1 Inhalation of Droplets  

 

“Droplets” are generally defined as airborne liquid spheres (mists) greater than 5 

microns in diameter, that are discharged from the nose or mouth by sneezing, coughing, 

talking, or simply exhaling air.  Droplets are comprised of mucous, which itself is 

comprised of water, carbohydrates, proteins and lipids.  In a person with a respiratory 

infection, many of the expelled droplets will contain the infecting microorganism (Figure 

4). 
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Figure 4 – Illustration of Viruses Contained Within an Airborne Droplet 

 

Viruses range in size from about 20 nanometers (2/100th of a micron, an example being 

rhinovirus) to 120 nanometers (12/100th of a micron, an example being influenza A 

virus) (Figure 5).  By considering the spherical volume of a droplet in relation to the 

volume occupied by viruses, it is apparent that a 5 micron droplet could, in theory, hold 

between approximately 70 thousand and 15 million influenza virus particles2 if 

completely filled with viruses.   

 

 
Figure 5 – Dimensions of Common Viruses 

 

 
2 The mathematical formula for the volume of a sphere is (1⅓)(π)r3.  The volume of a 5 

micron sphere is about 65 cubic microns.  The volumes occupied by 2 nanometer and 

120 spherical viruses are about 4x10-6 cubic microns and 0.0009 cubic microns, 

respectively. 
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However, empirical studies suggest that the actual concentration in a droplet is 

significantly less, and that the total quantity of viruses emitted by a sneeze or cough is 

more likely on the order of 50,000 (Nicas and Sun, 2006).  Nonetheless, this is a 

substantial quantity of viruses. 

 

2.2.2.2 Inhalation of Droplet Nuclei 

 

"Droplet nuclei" are airborne particles that remain when the water fraction has 

evaporated away from a mucous droplet.  If the droplet did not initially contain 

microorganisms, then the droplet nuclei will consist solely of agglomerated molecules of 

carbohydrates, proteins, lipids, and in the case of larger droplets, possibly respiratory 

tract and immune system cells and fragments.   

 

From the instant it is expelled, the diameter of a droplet becomes progressively smaller 

due to evaporation of the droplet's water fraction as the droplet moves through the air.  

Once the water fraction has completely evaporated, the resulting particle is the droplet 

nucleus (plural “nuclei”).   

 

If the original droplet contained microorganisms, then the dried agglomeration forming 

the droplet nuclei will also include the microorganisms.  Many influenza viruses survive 

and remain infectious for some time after droplet desiccation, and droplet nuclei can 

harbor infectious viruses for minutes, hours or even days after formation.   

 

Figure 6 illustrates the process of conversion from droplet to droplet nuclei. 

 

 
Figure 6 – Conversion of Droplets to Droplet Nuclei 
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2.2.2.3 Aerodynamics of Droplets and Droplet Nuclei 

 

From everyday experience, we know that a sneeze or cough can produce mist droplets 

that are large enough to be seen with the naked eye.  Such droplets are 40 microns in 

size and larger.  Sneeze and cough droplets in this “visible size range” can only travel 1 

to 2 meters before falling out onto a horizontal surface under the influence of gravity.   

 

Droplets under 5 microns, and droplet nuclei produced by sneezing, coughing or talking, 

typically travel a distance of 1 to 2 meters and then come to a stop due to air resistance, 

and thereafter move with ambient air currents.  If droplets in this size range are expelled 

near a surface (e.g. wall, desktop, tabletop, or a person’s clothing or skin), some will hit 

the surface, and hence will no longer be airborne.  However, droplets and droplet nuclei 

that don’t impact onto surfaces will not fallout under the influence of gravity.  Due to their 

extremely small size, they remain airborne3, and are only removed from the air by 

filtration, inhalation, or electrostatic attraction to surfaces.   

 

2.2.2.4 Inhalation Exposure Risk in the 1 to 2 Meter Zone of Droplet Discharge 

 

The concentration of droplets and droplet nuclei in air will be highest in the pathway 1 to 

2 meters from the point of discharge.  Beyond this zone the droplets and droplet nuclei 

lose momentum, and disperse with air currents.  As a result, the virus concentration in 

the air outside the 2 meter zone would be expected to be significantly lower than inside 

the 2 meter zone.  For this reason, it is believed that the risk of exposure is greatest in 

the zero to 2 meter zone around the infected individual, and this is the basis for many 

authorities in past recommending use of personal protective equipment for droplet 

protection in the 1 meter area around an infected individual.    

 

One can get a sense of how virus concentrations diminish with distance by a simple 

geometric calculation.  Imagine a sneeze or cough being a burst of air that is discharged 

in the shape of a cone having a 45 degree angle (Figure 7).  The air volume of a cone is 

calculated by the following formula: 

 

V = (π d2 h)/ 12 

 

 Where:  V =  volume 

h =  height of the cone (or in the case of our example, distance 

from point of discharge) 

d = diameter of the base of the cone 

π = the pi constant, 3.14 

 
3 When a particle has an aerodynamic diameter of less than 10 microns, the downward 

pull of gravity is countered equally by the friction resistance of the air, and as a result, 

the particle remains suspended. 
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If, for sake of this example, we imagine that there are 100,000 viruses discharged in a 

sneeze or cough, and those are more-or-less uniformly spaced apart as they are spread 

in the conical shape, the initial concentration in the zone 0.3 meters from the point of 

discharge (i.e. the nasal openings or mouth) would be about 14 viruses per cubic 

centimeter of air.  However, as the distance from the point of discharge increases, the 

volume occupied by the cone increases, and the 100,000 viruses are dispersed through 

a larger volume, with the result being that by 1 meter (volume of cone ~ 0.2 cubic 

meters) the concentration has dropped to about 0.4 viruses per cubic centimeter (about 

3% of the starting concentration), and by 2 meters (volume of cone ~ 1.4 cubic meters) 

the concentration has dropped even further down to about 0.05 viruses per cubic 

centimeter (about 0.4% of the starting concentrations).  By 3 meters (volume of cone ~ 

4.8 cubic meters), the concentration is about 0.014 viruses per cubic centimeter, which 

is only 0.1% of the starting concentration.   

 

 
Figure 7 – Illustration of Cough Discharge Cone 

 

As such, the degree of virus exposure diminishes significantly with only small increases 

in distance from the point of discharge, and this is a key reason why keeping your 

distance from someone who coughs or sneezes is an effective way of reducing exposure 

and risk of infection. 

 

2.2.2.5 Inhalation Exposure Risk Beyond the 2 Meter Zone 

 

While airborne virus concentrations are certainly highest in the pathway of a sneeze or 

cough, there is some evidence that certain respiratory viral infections can be contracted 

from exposure to airborne droplet nuclei that have traveled through the air a 

considerable distance from the presumed point of droplet discharge, and many airborne 

viruses can remain infectious for hours, days or even weeks (Moser et al. 1979).  In 

addition, it is well established that persons occupying the same homes or buildings as 

persons infected with tuberculosis (which, while caused by a bacterium, not a virus, is 

similarly discharged from the airway in droplets) can become infected without having 

close contact with the infected persons (Riley 1974).   
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To the extent that this mode of infection occurs, there is likely to be some degree of 

dose-response proportionality, and therefore, risks of infection are expected to be higher 

when the following conditions are present: (i) there is a high occupant density of infected 

persons in the space; (ii) the infected persons are in the infectious stage; (iii) there is 

inadequate ventilation, which allows a progressive rise in the airborne concentrations of 

virus; (iv) the type of virus survives for a sufficient amount of time while airborne to allow 

a build-up of the airborne concentration of infectious virus; and (v) non-infected persons 

are present in the environment long enough to inhale an infectious dose (Council of 

Canadian Academies [“CCA”], 2007).  These conditions and interactions are illustrated 

by Figure 8. 

 

 

 

 
Figure 8 – Factors Necessary for Significant Exposure  to Virus Aerosols 

 

In view of the above, it is likely that the potential for infection simply by “breathing the air” 

is extremely low in a work setting where someone has influenza and is coughing or 

sneezing.  However, in situations where (i) the volume of the space is comparatively 

small (e.g. in a bus or subway car, or in a small room), and (ii) the ventilation is poor, 

and (iii) a large quantity of viral particles are released to the air either as a result of 

heavy coughing or sneezing, we cannot rule out the possibility that influenza could be 

contracted outside the 2 meter distancing zone. 
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2.2.3 Dynamics of Infection by Self-Inoculation 

 

2.2.3.1 Virus Deposition on Surfaces 

 

For self-inoculation to occur, one’s hands or fingers must come into contact with viral 

material.  This can occur as a result of being sneezed, coughed or spat upon, or by 

having tactile contact with the virus-contaminated skin or clothing of another person, or 

by contact with a virus-contaminated surface.   

 

Viruses can be deposited onto surfaces in many ways, including: 

• impact and fallout of droplets produced by sneezing, coughing, talking, spitting or 

laboured breathing 

• adherence of airborne droplet nuclei to surfaces by electrostatic attraction 

• transfer from virus-contaminated skin (e.g. hands) 

• transfer from another contaminated inanimate object (e.g. a tissue, stapler, article of 

clothing, utensil, hand-held radio, etc.) 

• deposition by insects and rodents4. 

 

When viruses are deposited onto surfaces they can adhere directly onto the surface 

material itself (e.g. adhered onto to the varnish on a piece of wooden furniture), or can 

be attached to a particle of dust or dirt that is on that surface. 

 

2.2.3.2 Necessary Conditions for Infection by Contact Self-Inoculation 

 

Viruses are expelled from humans and animals to the environment on a constant basis, 

and for this reason viruses can be ubiquitous on surfaces.  However, the fact of a 

surface having viral contamination does not necessarily mean that contact with the 

surface will cause an infection.   

 

There are several conditions that must be satisfied for viruses on surfaces to cause 

respiratory infections via the self-inoculation route: 

(i) after deposition onto the surface, the virus must be capable of surviving and 

remaining infectious long enough to allow uptake onto a person’s skin by contact 

with that surface;  

(ii) there must be a sufficient quantity of the virus present on the surface, and taken-up 

onto a person’s skin, to constitute an infectious dose;  

(iii) the virus must survive and remain infectious on the person’s skin long enough for 

self-inoculation to occur;  

(iv) there must be self-inoculation of an infectious dose onto mucous membranes; and 

 
4 There is evidence that some viruses are transmitted by a multi-step process involving 

several hosts and vectors.    
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(v) the inoculated viruses must migrate from the mucous membranes to the target 

tissues of the respiratory tract and give rise to infection.   

 

The many steps involved in this process probably explains why contraction of viral 

infection by contact self-inoculation appears to be a less significant mechanism than 

inhalation of discharged droplets and droplet nuclei. 

 

2.2.3.3 Survival of Viruses on Surfaces 

 

Research into the survival of viruses on surfaces has shown that most viruses exhibit 

different rates of survival on different surfaces.  There is some research that suggests 

that influenza viruses can survive on non-porous surfaces for 24-48 hours, 8-12 hours 

on cloth, paper and tissues and for about 5 minutes on hands (Ministry of Health and 

Long-Term Care, 2007).  Most of this research is laboratory-based, and survival findings 

appear to be influenced by the test conditions, surfaces, recovery methods, and 

environmental conditions.  One finding that is consistent across the research literature is 

that once a virus has left its host environment (e.g. the respiratory tract), the percentage 

of the original population of dispersed viral particles that survives and remains infectious 

decreases with time.  This concept is illustrated in Figure 9. 

 

 

 
Figure 9 – Virus Survival Diminishes With Time  

Out of the Host Environment 

  

 

 

 

 



Recommendations for Influenza Pandemic Workplace Infection Prevention and Control Measures  
Canadian Government Agency 

REA Project 13188 
 
 

Page 14 of 94 

 

 

August 1, 2008 

© Resource Environmental Associates 

2.2.3.4 Exposure to Viruses on Surfaces 

 

Since there are time limits to virus survival on surfaces, one can conclude that contact 

with any particular surface or object need not be viewed as a potential risk if there is 

certainty that no other person has come into contact5 with it for a couple of days.  This 

has practical value in making determination of the need to disinfect shared equipment, 

communications devices, tools, desks, etc. between users.   

 

However, since viruses can survive on surfaces for long periods of time in indoor 

environments, the concentration of surface contamination, and the total surface area 

contaminated, can both increase over time if infected persons are present and in contact 

with such surfaces.  In certain high occupancy, high activity environments such as 

schools and daycares, the concentration of persons and the nature of activities can 

theoretically result in a progressive rise in virus concentrations on surfaces (Figure 10), 

and a large portion of the occupants experiencing surface contact viral exposure in a 

short time period. 

 

 

 
Figure 10 – Virus Concentrations on Surfaces Can Increase  

with Repeated Hand Contact 

 
5 This includes tactile contact, oral contact, clothing to surface contact, and any actions 

that could deposit droplets onto the surface, such as sneezing, coughing, spitting or 

talking.  Here’s a practical example, if: (1) a walkie-talkie is used by person “A” on Friday 

and placed into a charging stand at the end of the work day at 4:30 p.m. on Friday, and 

(2) nobody is anywhere near the walkie-talkie over the weekend, then any virus 

deposited onto the walkie-talkie on Friday by person “A” should be non-viable by 8:00 

a.m. Monday morning, and there would be no need for person “B” to disinfect the walkie-

talkie before using it on the job on Monday.  
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 Therefore, one can conclude that the risk of surface exposure to viral material in the 

workplace is a function of both occupant density in the work space, and the degree to 

which there is shared contact with surfaces and objects.  Conversely, in work spaces 

where there is primarily single user contact with surfaces and objects (e.g. private 

offices, private vehicles), there should be less risk of exposure to “second party” viruses.  

 

2.2.3.5 Is Routine Surface Disinfection of Hand Contact Surfaces Worthwhile? 

 

There is considerable published information on routine surface disinfection in health care 

settings.  “Routine surface disinfection” refers to disinfection of objects and surfaces 

after user contact, and / or on a frequent basis, on the presumption that (a) there may be 

non-visible microbial contamination, and (b) that disinfection will reduce risk of 

contracting infection from contact surfaces.  “Routine” surface disinfection should be 

distinguished from disinfection of surfaces and objects that present obvious disease 

exposure risks (such as fabrics, surfaces or objects contaminated with blood or other 

body fluids). 

 

Much of the information on surface and object disinfection has been produced 

specifically in relation to infections where hand-to-surface contact followed by self-

inoculation to mucous membranes has been shown to be a significant mechanism for 

transmission of infection – for example certain kinds of eye, throat, sinus, wound, and 

gastrointestinal infections.  For these types of infections, routine surface disinfection has 

been shown to be somewhat effective in reducing infection rates.   

 

As a result of the efficacy of hand contact surface disinfection in reducing many 

infections caused by viral self-inoculation to mucous membranes, several guidance 

documents on influenza prevention recommend routine surface and object disinfection.  

Going further, some organizations have established procedures whereby, in a pandemic 

outbreak scenario, entire occupied spaces (and not solely hand contact surfaces) would 

be fumigated for disinfection purposes prior to re-occupancy. 

 

Routine disinfection of hand contact surfaces is commonly prescribed for both seasonal 

and pandemic influenza.  In theory, routinely disinfecting surfaces and objects should 

reduce the quantities of viable virus on those items, and should be beneficial in reducing 

non-influenza illnesses that can be transmitted by self-inoculation.  However, in the 

context of seasonal and pandemic influenza, routine disinfection of hand contact 

surfaces would not be expected to significantly affect attack rates based on available 

information and theoretical considerations.  As noted in section 2.2.3.2, if infection is to 

occur by the contact exposure route, the presence of virus on a surface is simply one 

necessary condition for that to occur.  It is important to bear in mind that even if the risk 

of surface contact transfer was reduced to zero, persons could still become infected by 

the inhalation exposure route.  The available evidence, as well as theoretical 

considerations relating to magnitudes of virus exposure via various routes, suggests that 
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on a population basis, the percentage of persons contracting influenza by surface 

contact self-inoculation is likely to be very small in relation to the inhalation exposure 

route (Tellier 2007).   

 

Given all the above, it is our conclusion at this time that routine disinfection of surfaces, 

while potentially beneficial for reducing transmission of some types of illnesses, is 

unlikely in itself to have any significant impact on influenza transmission. 

 

2.2.3.6 Practicality of Routine Disinfection of Hand Contact Surfaces, and Need for Risk 

Based Prioritization 

 

To fully disrupt the potential for transfer of viral material from surfaces or objects to 

hands, it is necessary to disinfect fully after each contact.  Frequent cleaning and 

disinfection of all or most hand contact surfaces is likely to be impractical in most 

workplace environments, and at present it happens only in very few settings.  Under a 

pandemic scenario, the expected personnel shortages and the need to focus on critical 

functions would make it difficult to implement rigorous surface cleaning practices in most 

workplace settings.  If this were the case, then for most work settings routine disinfection 

of hand contact surfaces would only reduce the average level of viral contamination on 

such surfaces, and at best would make an incremental contribution to reducing overall 

virus exposure, which may, or may not, have any discernable effect on infection rates.  

 

However, there are work settings and circumstances in which it is likely to be easy, quick 

and relatively non-disruptive to routinely disinfect shared-contact surfaces and objects 

before and after use.  In these situations, if it is economically feasible to do so, then 

routine disinfection of shared-contact surfaces and objects should be practiced, but 

principally because of its potential benefit in reducing transmission of infections other 

than influenza. 

 

2.2.3.7 Judging High Risk and Low Risk Contact Surfaces 

 

In any indoor setting, some surfaces are more susceptible to viral contamination than 

others, persons come into contact with some surfaces more than others; and therefore, 

some surfaces present greater risk of viral contact transmission than others6.   

 
6 Since the type of surface affects virus survival time, then in theory, the type of surface 

could also be considered in assessing virus contact transfer potential.  Several 

publications convey the idea that virus survival times are relatively fixed and predictable 

for certain types of surfaces and materials, and that risk of contact infection and 

appropriate disinfection frequencies can be established for different surfaces and 

materials on the basis of these predicted survival times.  On the basis of our review of 

the literature, we feel that such conclusions are not warranted at this time, and that a 

conclusion more consistent with research findings would be that virus survival time on 
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For these reasons, to the extent that it is deemed practical and desirable to do routine 

surface disinfection for purpose of reducing risk of non-influenza infections, and / or 

helping personnel achieve a greater sense of being protected, it makes sense to judge 

and classify surfaces as “high risk” or “low risk” based on: (a) the potential for a surface 

to become contaminated with viruses, and (b) the amount of contact that persons are 

likely to have with contaminated surfaces.  These surfaces can similarly be described as 

“high touch” / “low touch”, reflecting the frequency of contact. 

 

Surfaces with high potential for viral contamination are those that may be subject to daily 

contact by more than one person.  Examples that are common in CGA workplaces 

include: 

• desk surfaces 

• desktop and portable computers  

• photocopier control panels 

• books 

• doors and door knobs 

• telephones 

• hand-held radios and base stations 

• faucets 

• water fountains 

• toilet handles and fixtures 

• portable projectors 

• vehicle interior surfaces (e.g. steering wheel) 

 

In addition to the above, CGA detention centres and the Child and Parents Resource 

Institute incorporate public and separate high schools, which include daily contact multi-

user surfaces and objects such as: 

• toys 

• musical instruments 

• microphones 

• art supplies 

• science class equipment 

• shop class equipment 

• food education equipment 

• special education materials 

 
any particular surface or class of surfaces cannot be easily predicted due to the wide 

range of variables that appear to influence survival time.  In considering the corpus of 

published research on the subject, our conclusion would be that for practical purposes, it 

may be relatively safe to work on the assumption that most types of influenza virus will 

not be infectious after 48 hours outside of a host environment.  Therefore, we do not use 

“material or surface type” as a factor in assigning “high risk” or “low risk” labels to 

surfaces. 
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• sports equipment 

• musical instruments 

• writing instruments 

 

All of the above objects and surfaces should be classified as “high risk” or “high touch” 

surfaces for purposes of deciding where surface disinfection could have the greatest 

potential benefit in reducing risk of fomite-transmitted infections in general. 

 

Appendix 1 provides information on the efficacy of surface disinfectants for inactivation 

of influenza virus.   

 

2.2.4 Dynamics of Contact and Airborne Exposure After Surface Deposition 

 

Exposure to surface-deposited virus can occur by direct contact with the contaminated 

surface, and can also occur by airborne exposure if the deposited virus is attached to a 

surface-settled particulate which subsequently is dispersed into the air.  There is no 

published information available on the significance of these mechanisms in transmission 

of influenza, but theoretical considerations lead us to conclude that these mechanisms 

are unlikely to be significant in relation to direct inhalation of discharged droplets and 

droplet nuclei. 
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3.0 Controlling and Preventing Virus Exposure 
 

 

There are at least fourteen generic strategies that can be applied to control and prevent 

exposure to influenza viruses in work settings.  The following table lists these strategies, 

and identifies the route(s) of transmission they are primarily intended to interrupt: 

 

No. Generic Strategy 

Intended to 

Minimize 

Inhalation 

Exposure 

Intended to 

Minimize Self-

Inoculation 

Exposure 

1 Screening √  

2 Social Distancing √ √ 

3 Use of Physical Barriers √ √ 

4 Sneeze / Cough Etiquette √ √ 

5 Hand Hygiene  √ 

6 Disinfection of Surfaces  √ 

7 Use of Skin Protective Clothing  √ 

8 Use of Respiratory Protection √  

9 Providing Adequate Ventilation √  

10 Increasing Air Relative Humidity √  

11 Air Sterilization √  

12 Quarantine √ √ 

13 Controlled Presence of Symptomatic Persons √ √ 

14 Awareness and Promotion √ √ 

 

3.1 Screening 

 

“Screening” refers to measures to identify persons who (a) have influenza symptoms, or 

(b) have had contact with persons with influenza or influenza symptoms, or (c) may be at 

higher risk of exposure to flu virus by virtue of their occupation, living arrangements, 

home setting, or family members’ occupations.  The basic rationale for screening is to 

keep infected persons out of work settings where they could come into contact with other 

persons and transmit infection either via inhalation or shedding viruses that are then self-

inoculated. 

 

Screening can be done following a variety of protocols.  “Self-screening” is a protocol in 

which an individual, before entering a facility, stops and reads a series of questions 

posted on a wall or written on a paper form, and voluntarily elects not to enter the facility 

if the answers to any questions indicate the possibility that the person may be infected, 

or has had unprotected contact with an actually or potentially infected person.  

“Administered Screening” is the method whereby an individual is asked these same 
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questions by another person (a “screener”).  In administered screening, the screener 

may also visually assess the person for outward signs of sickness, such as coughing, 

sneezing, runny nose, watery eyes, flushed complexion, or “feverish appearance”.     

 

In any screening process, there are two key limitations: 

(a) a portion of persons who have symptoms will often “pass” themselves in self-

screening and enter the work setting; and 

(b) persons who are infected may shed virus by exhalation before becoming 

symptomatic, and could potentially transmit infection to others. 

 

Scenario (a) can happen for a variety of reasons: 

• inability to read the self-screening questionnaire 

• disinterest in, and disregard for the process 

• a strong desire to enter the work setting to accomplish their reason for being there 

 

Potential methods for addressing the causes of (a) include: 

• providing self-screening questionnaires in multiple languages, and by use of 

pictographic formats 

• having screening stations monitored 

• impressing upon persons the importance of the screening exercise by elevating the 

screening form signed by the individual to the status of a statutory declaration or 

similar legal document 

• making it possible for persons answering “yes” to any question to enter the work 

setting by complying with procedures such as wearing a mask to contain sneezing 

or coughing. 

 

There is little that can be done to address limitation (b). 

 

There is also little evidence to suggest that administered screening is more effective 

than self-screening. 

 

3.2 Social Distancing 

 

“Social distancing” refers to measures to increase distances between persons, with the 

goal of reducing the potential for transmission of infectious micro-organisms by droplets, 

droplet nuclei, or person-to-person contact.  For example, if a 3-foot long counter is used 

to serve the public, signage could be posted advising clients and employees to keep at 

least 1 to 2 feet away from the edge of their side of the counter.  This allows a 

separation distance of almost 6 feet (or 2 meters) to be maintained, which affords a high 

level of protection from exposure to droplets and droplet nuclei that might be expelled if 

a person coughs or sneezes. 

 

Some other common workplace social distancing measures include: 
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• spacing personnel in work areas at workstations at least one meter apart 

• discouraging prolonged congregation in close proximity 

• keeping a distance of 1 to 2 meters from persons in conversations, meetings, 

interviews, and customer service encounters 

• staggering hours of work, including staggered break and lunch times 

• limiting group activities   

 

It is also possible to curtail discretionary activities that involve close proximity, such as: 

• close-contact physical or recreational activities 

• use of changing facilities and showers by groups (which in turn may curtail many 

sports and physical activities) 

• having persons stand in lines when it is not strictly necessary to do so  

• attendance at meetings, training events, conferences 

• closing areas in facilities where usage would result in unavoidable close contact 

 

Having personnel work at home where possible is an obvious method of achieving social 

distance for workplaces that cannot implement other local measures. 

 

There are no published studies that provide empirical evidence that increasing 

separation distance to 2 meters will reduce influenza infection rates, but theoretical 

considerations suggest it should be beneficial.  There is evidence that distancing can be 

effective in reducing other types of non-influenza infections7. 

 

3.3 Use of Physical Barriers 

 

If, as evidence suggests, the highest levels of virus exposure occur in close proximity to 

a cough or sneeze, then the use of a physical barrier (e.g. a glass or Plexiglas barrier) to 

separate the infected person from others should be a very effective means of minimizing 

exposure.  For the barrier to be effective, the barrier must have no openings that would 

allow droplets to be transmitted across the barrier zone; and in principle, the greater the 

degree of separation achieved by the barrier the better8.  Figure 11 illustrates “not good”, 

“OK”, better” and “best” barrier arrangements: 

 

 

 

 
7 Increased spacing between beds in barracks or field hospitals or desks in schools at 

least three feet apart has been shown to achieve substantial reductions in transmission 

of various non-influenza infections (Glover 1920 and Feigin 1982 cited in CCA 2007).    

 
8 Any design for a physical barrier at CGA work settings must also consider accessibility 

issues for persons with disabilities, as required by the Accessibility for Ontarians with 

Disabilities Act, 2005.    
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Figure 11 – Poor to Very Good Barrier Configurations (Left to Right) 

 

 

3.4 Sneeze / Cough Etiquette 

 

“Sneeze / cough etiquette” simply means covering your nose and mouth with your 

sleeve, a tissue or your hand, and turning in a direction away from others when you 

cough or sneeze.   

 

Ideally, one should sneeze or cough into a tissue (and then immediately dispose of the 

tissue), rather than a sleeve or into one’s hands (since this simply contaminates those 

surfaces), but the latter options are preferable to taking no action at all if tissues are 

unavailable.  Should it be necessary to sneeze or cough into one’s hands, the hands 

should be washed as soon as possible thereafter, and efforts should be taken to avoid 

contact between the hands and surfaces or objects until such time as the hands have 

been cleaned.   

 

There is little conclusive data on the effectiveness of sneeze / cough etiquette, but by 

confining and re-directing the air discharge cone of a cough or sneeze away from others, 

virus exposures experienced by others should be reduced in concentration, via blockage 

and the dispersion mechanism explained in Section 2.2.2.5.   

 

The principal limitation with simply covering the face with hands, tissue or clothing is that 

with strong coughs or sneezes, the air will still be dispersed through gaps where the 

hand, tissue or clothing contacts the face. 

 

3.5 Hand Hygiene 

 

The goal of hand hygiene is to reduce the concentration of infectious viruses on one’s 

hands, and thereby reduce the risk of infection by self-inoculation, and reduce hand-to-
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hand and hand-to-surface transmission of viruses.  Hand hygiene, like routine surface 

disinfection, has been shown effective in reducing risk of eye, throat, wound and 

gastrointestinal infections.  In health care settings, hand hygiene has been shown to be 

an effective means of reducing non-respiratory staff and patient infections, and is an 

important part of general antisepsis in clinical environments. 

 

For prevention of transmission of pandemic influenza, hand hygiene is also frequently 

cited as an important infection prevention measure.  However, there is little solid 

evidence to suggest that it is effective in reducing risk of seasonal influenza or lower 

respiratory infections in any setting, and theoretical considerations suggest it should not 

have a significant effect on these kinds of infections.   This highlights a potential adverse 

effect of hand hygiene programs: by practicing hand hygiene, persons can be lulled into 

a false sense of being protected from infection, and may discount the need for other 

more effective infection prevention measures, such as droplet protection.  With this in 

mind, influenza education programs should clarify the potential limitations of 

hand hygiene for influenza prevention, and emphasize that the primary benefit of 

hand hygiene, like surface disinfection, is to prevent other types of infections, and 

thereby promote general health. 

 

Several sources indicate that alcohol based (60% - 90% isopropanol) hand rub (“ABHR”) 

is the most effective type of hand hygiene agent, followed by antimicrobial soap and 

plain soap.  It is important to note that ABHR should not be used, and is not necessarily 

effective when hands are visibly soiled.  If ABHR is used with open cuts and scrapes it 

will sting, and in such situations soap and water is a suitable alternative. 

 

To facilitate hand sanitizer use, dispensing stations should be mounted throughout the 

workplace in obvious, easily accessible places.  Personnel working outdoors or in 

vehicles can be provided with personal bottles to carry at all times.  Studies have found 

an increase in hand hygiene activities when ABHR is readily available (as opposed to 

just having soap and water at sinks).  

 

The following are situations when routine hand hygiene should occur: 

• Before and after contact with a sick individual. 

• After touching high risk surfaces, including shared items. 

• Before preparing, handling, serving or eating food. 

• After touching or cleaning body fluids (e.g. aiding in toileting tasks, cleaning up blood 

or body fluid spills) and before moving to another activity. 

• Before putting on and after taking off protective gloves. 

• After personal body functions, such as using the toilet or blowing one’s nose. 

• Whenever in doubt about the necessity for doing so. 

• When hands accidentally come into contact with secretions, excretions, blood and 

body fluids (in these circumstances hands must be washed with soap and running 

water). 
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• Before touching the face. 

 

Proper use of alcohol-based hand sanitizers involves the following steps: 

(1) applying approximately a “Loonie sized amount” to your hands; 

(2) rubbing the hands together, thoroughly covering all surfaces; 

(3) continuing to rub until dry. 

 

Proper hand hygiene with soap and water involves the following steps: 

(1) turning on water taps to achieve a stream of water; 

(2) rinsing hands with water; 

(3) liberally applying soap to the hands and creating a soapy lather; 

(4) rubbing the hands with the soapy lather for approximately 15 seconds, ensuring 

cleaning of nails, areas beneath nails, spaces between fingers, and wrists; 

(5) completely rinsing off the soap; 

(6) turning off the water taps without making skin contact with the faucets by the use of a 

paper towel;  

(7) drying the hands with fresh paper towels, or if hot air is used, activating the hot air 

blower by using the same paper towel that was used to turn off the faucets (unless 

the hot air blower has a motion sensor and turns on automatically)9; 

(8) leave the washroom or wash-up area without allowing your hands to make skin 

contact with the handle of the door (again, a fresh paper towel can be used to grasp 

the handle, or free-swinging doors can be pushed open using a clothed arm or paper 

towel, or doorways can be left open). 

 

3.6 Disinfection of Surfaces 

 

The goal of surface disinfection is to reduce the concentration of infectious viruses 

attached to a surface or object.  To the extent that influenza infection might occur from 

contact self-inoculation after contact with a virus-contaminated surface, surface 

disinfection could reduce the risk of transmission.  

 

3.7 Use of Protective Clothing to Prevent Skin and Clothing Contact with 

Contaminated Surfaces and Objects 

 

Protective clothing such as gowns, gloves, face shields, and goggles can be used to 

prevent contamination of skin and personal clothing with viruses from contaminated 

surfaces and objects.  In a scenario where an infected person sneezes, coughs or spits 

in the face of a non-infected person, the use of a face shield by the non-infected person 

can also block a fraction of droplets that would otherwise spatter onto the face.  

However, in this scenario a large fraction of the droplets could still circumvent the face 

 
9 Ideally, hot air blowers should have sensors and turn on automatically to preclude the 

need to push the control button. 
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shield and be inhaled by the wearer.  At present there is no empirical evidence to 

suggest that use of any of these items of protective equipment, singly or in combination, 

reduces the risk of transmission of influenza.  Appendix 2 provides additional information 

on proper usage of these kinds of protective equipment. 

 

3.8 Respiratory Protection 

 

Empirical evidence, established scientific fundamentals, and theoretical considerations 

lead to the conclusion that use of proper respiratory protection is likely to be the most 

effective way of preventing transmission of influenza in circumstances where: (a) it is not 

possible to maintain adequate social distance from potentially infected persons; or (b) 

there are potentially infectious airborne concentrations10 of virus in a room due to the 

presence of sick persons, and confinement11 and / or poor ventilation conditions. 

 

3.8.1 General Principles and Uses 

 

“Respirator” or “respiratory protection device” is a generic term used to describe any 

device used to reduce the concentration of any contaminant inhaled into the respiratory 

tract, including airborne viruses.  Because of their shape and how they are worn, 

respirators also protect the nose and mouth from bulk droplet impact, and may reduce 

frequency of hand-to-mouth and hand-to-nose contact when worn.  Two types of 

respirators are commonly used for protection against influenza virus: surgical masks, 

and air purifying respirators.   

 

 

 

 

 
10 A limited amount of data is available on what constitutes an infectious dose in 

humans.  One study estimated the 50% human infectious dose (HID50) for influenza A 

administered by the aerosol route to be 0.6 to 3 50% tissue culture infectious dose 

(TCID50) units (Alford 1966).  The TCID50 is a quantitative unit for virus, representing an 

unknown number of virus particles observed to infect 50% of replicate cell cultures, each 

receiving the same volume of virus.  Another study estimated the HID50 for a different 

strain of influenza administered intranasally to be 127 to 320 TCID50 units (Murphy 

1973).  Based on the assumption that a TCID50 unit corresponds to more than one virus 

particle, it has been estimated that 44,000 particles on average are emitted in coughs, 

although only 0.0001% of these potentially infectious particles remain airborne (Nicas 

and Sun 2006). 

 
11 Some examples of “confinement” situations could include being in a vehicle, riding in a 

paddy wagon, being in a small interview room, being in a jail cell. 
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3.8.1.1 Surgical Masks 

 

When discussing “surgical masks”, it is important to understand that there is no generally 

accepted definition of what is a “surgical mask”, and consequently many different types 

of face masks and respirators go by the name “surgical mask”.  For example, some 

manufacturers produce “surgical mask” respirators that are, in fact, air purifying 

respirators intended for use in surgeries.  As used herein “surgical mask” means one 

that has not been engineered and manufactured to provide a specific, high level of 

filtration efficiency. 

 

Surgical masks basically act as a physical barrier to block larger airborne droplets and 

splashed fluids.  “Larger” droplets are those that are visible to the naked eye (i.e. 40 

microns or larger).  These masks offer minimal protection against tracheobronchial (~10-

20 um) and alveolar (<10 um) sized particles (Mitakakis 2002, Brosseau 1997, Willeke 

1996, Tuomi 1985 and Cooper 1983 as cited in CCA 2007; McCullough, 1997), and 

often lack an effective seal to the face, thus allowing inhalable particles access to the 

respiratory tract.   

 

Since surgical masks do not filter small droplets, droplet nuclei or viruses, they 

do not provide protection against inhalation of aerosolized viruses.    

 

To the extent that surgical masks can block and partially contain larger droplets released 

by sneezing and coughing, they can afford some protection from dispersal of droplets 

when worn by the person who sneezes or coughs12.  Note: coughing and sneezing may 

still expel droplets around the seal of the mask against the face, and will also allow small 

droplets to pass through the small pores of the mask. 

 

3.8.1.2 Air Purifying Respirators 

 

The filter media of air purifying respirators trap a very high fraction of particulates in the 

size range of droplets and viruses, and should be effective in trapping a high percentage 

of the airborne droplets, droplet nuclei, and viruses present in ambient air.  When 

properly fitted and worn, air purifying respirators should minimize the quantity of viruses 

 
12 A document published by the US government, entitled Interim Public Health Guidance 

for the Use of Facemasks and Respirators in Non-Occupational Community Settings 

during an Influenza Pandemic (2007) indicates that a surgical mask worn by a coughing 

person may reduce the amount of potentially infectious material released into the 

surrounding area.  From this, the inference might be drawn that persons with influenza 

symptoms should don surgical masks or respirators when at work settings, in order to 

contain sneezing and coughing, and thereby minimize dispersal of droplets and droplet 

nuclei.   
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inhaled by the wearer.  In addition, these respirators also provide splash protection for 

the mouth, lower nose and lower face.   

 

The filtration effectiveness of an air purifying respirator is determined by the type of filter 

or filter media, and the “goodness of fit” of the respirator.   

 

Filter Media  

 

Filter media are rated by their filtration efficiency for particles above a specified lower 

limit for the particle size (which is usually specified as 0.3 microns).  Common ratings are 

95%, 99% and 100%.  The rating describes the percentage of particles above the size 

threshold that would be removed from the airstream passing across the filter media, 

under ideal conditions.  The most important “ideal conditions” are as follows: all air 

passes through the filter – i.e. there is no inward air leakage around the seal; and the 

filter media is in perfect condition (i.e. free of damage, cracks, worn areas, wetness).   

 

When respirators are worn in practice, it is usually impossible to completely prevent air 

leakage around the seal, and so the actual filtration efficiency of the respirator will 

always be less than the rated filtration efficiency.  In practice, actual filtration efficiency 

may be as low as 80% of the rated efficiency.  However, this still produces a significant 

reduction in the amount of airborne particulate inhaled. 

 

In addition to a filtration efficiency rating, filters and filter media of air purifying respirators 

will have a letter designation of “N”, “P”, or “R”.  “N” means that the respirator is not to be 

used in an atmosphere with airborne oil mists, since the oils will compromise filtration 

efficiency.  “P” or “R” means that the respirator can be used for protection in 

atmospheres with airborne oil mists.  For influenza virus protection in work settings 

without airborne oil mists (i.e. virtually all PUBLIC SECTOR workplaces), “N95” 

respirators are suitable.  However, “P” or “R” type respirators can also be used, as can 

models with 99 and 100 ratings. 

 

Goodness of Fit 

 

To provide the highest degree of protection possible, an air purifying respirator must 

achieve a tight seal where the respirator meets the skin of the face.  To achieve a tight 

seal, the respirator must: 

(a) by design, be capable of achieving a tight seal suitable for the individual’s facial 

structure 

(b) be suitable for the wearer’s facial structure 

(c) be properly fitted and fit tested 

(d) be properly worn by the user 

(e) maintain its seal during use  
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Designed to achieve a tight seal: Re-usable half-face masks and quarter-face masks 

made from flexible polymers are best for achieving a tight seal.  Single use (disposable) 

respirator face masks made from fabrics generally do not provide as tight a seal as 

polymer masks, particularly when the user is talking.  For reasons of practicality, 

convenience and hygiene, single use respirators tend to be favored by health care 

workers over polymer mask-type respirators, and the latter are rarely worn for protection 

against airborne virus.  However, polymer masks provide a tighter seal than single use 

respirators, and confer greater protection than fabric masks.  Moreover, given that self-

inoculation appears to be at best a minor means of contracting influenza, potential 

contamination of the inside surfaces of the mask during donning or doffing may not 

significantly increase risk of the wearer infecting him / herself (however, contamination 

could still result in other infections for which self-inoculation is a significant mechanism). 

 

Suitability for facial structure:  Most makes and models of respirators come in several 

sizes – e.g. small, medium, large.  Some come in more gradations, using numbers or 

letters to distinguish larger from smaller.  As a starting point, the size of the respirator 

should be matched to the individual’s face.  When the proper size is chosen, most 

respirators can provide an adequate seal for most faces, but some persons may not 

achieve a good seal with certain models of respirators due to features of their face, such 

as narrowness or broadness of the jawbone, or a very concave or convex nose bridge.   

In these cases, it may be necessary to try several makes and models to optimize fit.   

 

Proper fitting:  There are many wrong ways and usually only one right way to wear a 

respirator.  Users must be instructed in proper fitting of the respirator, which includes:  

• correct placement of the respirator on the face 

• correct use and adjustment of straps 

• self-testing the goodness of fit 

 

Fit testing:  Fit testing determines if the respirator provides a good seal to the face 

(which is necessary for optimal filtration efficiency).  There are two types of fit testing – 

qualitative and quantitative.  In qualitative testing for particle filtering respirators, the user 

is exposed to an irritant smoke or aerosol containing saccharin.  If the user detects the 

test substance, the fit is judged inadequate.  In quantitative fit testing, the user is 

exposed to a known concentration of particulate outside the respirator, and the 

concentration inside the face mask is measured.  This provides a calculated filtration 

efficiency ratio.   REA fit tested approximately 4000 health care workers during the 

Toronto SARS outbreak, and from this experience we concluded that in a crisis 

environment and field setting, qualitative fit checking and instruction in proper fitting is 

preferable to, and likely to be as protective as quantitative fit testing.  In short, REA does 

not advocate quantitative fit testing as part of a pandemic influenza preparedness effort. 

 

Properly worn by the user:  When used in practice, the respirator must be worn by the 

user in the correct manner, fit-checked to verify adequacy of fit, and kept free of 
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contamination on the outer and inner surfaces.  In addition, to be properly worn, the user 

should be clean shaven where the respirator seals to the face, since the presence of 

stubble can slightly reduce the seal, and thick facial hair can allow significant air 

leakage.  However, in a crisis, use of a respirator with stubble or minor facial hair would 

be preferable to not using a respirator at all. 

 

In cases where persons cannot effectively wear tight-fitting respirators due to facial hair 

or other factors, an alternative respirator providing comparable protection is Survivair’s 

PUMA™ or other similar respirators designed for use by persons who are not clean 

shaven.  The PUMA™ is a NIOSH and OSHA13 approved pressure demand self-

contained breathing apparatus, equipped with a tight-fitting hood having a flexible 

neoprene neck seal.  However, this style of respirator may not be practical for routine 

use due to its size and need for supplied air source. 

 

Maintain its seal during use:  While in use the respirator’s face seal can be compromised 

by talking, chewing gum, and in the case of fabric mask respirators, accumulation of 

moisture from talking and breathing, and being repeatedly adjusted or touched by the 

user.  Whenever the face seal of a fabric mask respirator is compromised the respirator 

should be removed and a new one used.   

 

3.8.2 Can and Should Respirators be Worn in Typical Work Settings During an 

Influenza Pandemic Outbreak? 

 

3.8.2.1 State of Knowledge  

 

There is very little experience with the use of surgical masks or respirators for the control 

of influenza outside of health care settings, and consequently it is difficult to assess the 

potential effectiveness of this preventive measure for controlling influenza in typical work 

settings.  However, the science underlying respiratory protection equipment is well 

developed and has been proven in relation to a wide range of hazardous particulates, 

including bio-hazardous aerosols in settings such as biohazard laboratories, and 

therefore, in principle, properly used N95 (or better) respirators should be beneficial. 

 

Respirators with particulate filter media efficiency of 95% (for particles down to 0.3 um in 

size) or greater are effective at capturing particles in nasopharyngeal, tracheobronchial 

and alveolar-size range.  Influenza viruses range in size from 0.020 um to 0.12 um, but 

would be expected to be filtered with a comparable level of efficiency.   

 

Therefore, while the empirical knowledge base involving protection against influenza 

virus is scant, there is a strong empirical knowledge base demonstrating protection 

 
13 “NIOSH” is the United States National Institute for Occupational Safety and Health, 

and “OSHA” is the United States Occupational Safety and Health Administration. 
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against other micron and sub-micron sized particulates, and a strong scientific 

knowledge base suggesting that respirator users should experience significantly lower 

exposures to virus in droplets and droplet nuclei.   

 

3.8.2.2 Common Objections to Use of Respirators for Influenza Protection 

 

Despite the scientific arguments in favour of respiratory protection, and the proven 

effectiveness of respirators for protecting against non-biological micrometer and sub-

micrometer sized particles, a variety of concerns and fears are often expressed in 

relation to the use of respirators. 

 

One commonly raised concern is the potential for the release of trapped particles back 

into the surrounding environment when the respirator is removed.  However, this effect is 

insignificant and unlikely to be of concern.  Extremely low velocity release of a very small 

fraction (0.002 %) of particles from heavily loaded filters (105 particles/cm2) is associated 

with normal exhalation.  Sneezing or coughing while wearing a typical N95 single-use 

respirator has been found to release about 1% of 3 um size particles and 6% of 5 um 

size particles (Qian 1997 and Richardson 2006 as cited in CCA 2007).    

 

It has also been suggested that inadvertent infection may result from improper handling 

of contaminated respirators while being doffed.  However, we know of no studies that 

demonstrate this phenomenon.  Given that (i) viral particles are likely to be insinuated in 

the fibre matrices that comprise the filter media, and (ii) the likely low risk of influenza 

infection being contracted by this manner of inadvertent hand contamination, we 

consider this fear to be unfounded. 

 

Another objection is an anticipated increase in fatigue due to an increase in breathing 

resistance.  It has been demonstrated that inspiratory resistance with N95 particulate 

facepiece respirators is in fact minimal when breathing pressure and volume are below 

“high work activity” levels (Harber 1988).   Nonetheless, in physically demanding work 

settings, wearing respirators in combination with other personal protective equipment for 

long periods of time may lead to a decline in work productivity.  Where this occurs, 

personnel should take sufficient rest breaks to avert fatigue. 

 

Other objections include fear of experiencing claustrophobia, anxiety attacks, or 

dizziness, and it is common for a small percentage of first time users to express these 

complaints.  Proper training and involvement of personnel in selection and 

implementation has been found to minimize these effects. 

 

A practical concern around the use of respirators has to do with the requirement of fit 

testing for all personnel.  While fit testing is necessary to determine if the respirator 

provides a good seal to the face, it presents some challenges such as hiring or training 
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someone to perform the testing.  In the event of staff turnover, which could be high in the 

event of a pandemic, each new worker has to be fit tested as well. 

 

Finally, concerns may be expressed about one’s ability to properly perform one’s job 

duties while wearing a respirator.  Some examples of these concerns might include 

scaring vulnerable, young, or psychologically disturbed clients, or interference with voice 

communications.  Concerns about general discomfort are also common due to heat and 

skin problems (e.g. chafing, dryness, rashes) from prolonged wearing of the respirator.  

In these circumstances, personnel should weigh the potential consequences of not being 

protected to the consequences of wearing a respirator. 

 

3.8.2.3 Supply-Demand Considerations, and Issuance of Reusable N95 Respirators 

 

The provincial and federal governments have been stockpiling single-use N95 

respirators, with the intention of supplying these to health care facilities as the first 

priority.  In addition, during a pandemic there is potential that even with preparatory 

stockpiling, there may eventually not be sufficient supply to meet demand (particularly if 

the pandemic were to last 18 months).  For these reasons, procuring re-usable N95 

respirators and filters, and providing proper training for personnel likely to need 

respiratory protection in a pandemic may be preferable to reliance solely on single-use 

respirators. 

 

3.8.3 Circumstances Where Respirator Use is Recommended 

 

In a pandemic, there are a variety of circumstances where respirator use in work settings 

would be indicated: 

 

Conventional clinical / health care work settings: 

• Personnel providing close contact care should wear N95 or better respirators (and in 

these settings, single use respirators would likely be preferable over re-usable 

respirators for general infection control considerations). 

• Personnel entering into rooms where influenza cases are present (single use N95 for 

the same reasons as above). 

• Potential cases in waiting rooms should wear surgical masks or better. 

• Personnel or non-case members of the public sitting in waiting rooms where cases 

could be present should wear surgical masks or better. 

• Personnel who are not providing patient care, but are close to waiting areas or 

patient care areas (e.g. reception or administrative staff) should be issued single-use 

N95 respirators. 

 

Policing, security, and custodial settings: 

• Personnel required to come into close contact (within 2 meters) with any potential 

case (which could be another employee, or member of the public) should wear N95 
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or better respirators (and in these settings, issuance of re-usable respirators may be 

a more reliable option than single use). 

• Personnel should wear N95 or better respirators if they: 

(a) do not necessarily come into close contact with potential cases, but  

(b) are stationed at relatively confined indoor work locations where potential cases 

may be present beyond a distance of 2 meters, and 

(c) ventilation conditions are such that there is potential for accumulation of 

infectious airborne virus concentrations. 

 

Other unavoidable close-contact situations: 

• Where personnel must come into close contact (within 2 meters) with any potential 

case, such personnel should wear N95 or better respirators. 

 

Flu symptom onset during the day 

• If a person shows symptom onset during the day while at a work setting, it would be 

appropriate to have that person wear a surgical mask at minimum and be placed in 

temporary quarantine if they are unable to immediately leave the work setting and go 

outdoors.    

• Persons entering the quarantine area should wear an N95 respirator or better14. 

 

Continued presence after prior unprotected close contact with a person having, or 

suspected to have flu symptoms:   

• If an employee has had unprotected close contact with someone having or 

suspected of having flu symptoms, and their presence at the workplace is necessary, 

they can be permitted to be present subject to continuous use of a surgical mask at 

minimum, and conformance with other behaviours intended to reduce risk of 

transmission (e.g. social distancing, eating in quarantine, hand washing). 

 

Essential presence while symptomatic:   

• In extremely rare situations, it may be necessary for a person to be present while 

symptomatic (assuming they are well enough to be present).  These persons can be 

 
14 This is analogous to a “close contact” scenario in a health care setting.  The U.S. 

government recommends use of an air purifying respirator when in close contact with 

people who are known or thought to be sick with pandemic flu.  The term "close contact" 

was defined during the SARS outbreak by the United States Centers for Disease Control 

as caring for or living with someone with SARS or having a high likelihood of direct 

contact with the respiratory secretions and/or body fluids of a patient known to have 

SARS.  This included but was not limited to kissing or embracing, sharing eating or 

drinking utensils, talking to someone within 1 meter, physical examination, and any other 

direct physical contact between people.  Close contact does not include activities such 

as walking by a person or briefly sitting across a waiting room or office.   
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permitted to be present subject to continuous use of a surgical mask at minimum, 

and conformance with other behaviours intended to reduce risk of transmission (e.g. 

social distancing, eating in quarantine, hand washing).    

 

3.9 Adequate Ventilation 

 

Ventilation systems work both by removing “stale” air and supplying “fresh” air.  As 

illustrated in Section 2.2.2.5, following a cough or sneeze, the concentration of a virus in 

air drops significantly with distance from the point of discharge.  As the airborne viral 

particles become fully mixed in the available air space of a room, the concentration 

continues to drop.  If the room has exhaust ventilation, the removal of air from the room 

and replacement by supplied air or infiltration from adjacent areas will continually lower 

the airborne virus concentration.  This is illustrated in Figure 12. 

 

 

 
Figure 12 – Reduction of Airborne Virus Concentrations  

by Ventilation 

 

In principle, the higher the rate of air change in the room, the faster the virus 

concentration drops, the lower the total inhalation dose experienced while in the room, 

and the lower the risk of inhaling sufficient viral particles to cause infection.  Proper 

maintenance of ventilation systems is necessary to ensure that the system is reducing 

the airborne virus concentration at an adequate rate. 

 

There is some empirical evidence to suggest that inadequate ventilation can increase 

risk of influenza transmission: 

• Moser et al. (1979) report a case in which 72% of the passengers on board a 

commercial jet liner contracted influenza from an apparent point source outbreak 
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involving one passenger on the airplane.  In this case, the cabin ventilation system 

was not functioning properly. 

• In an experimental setting, two groups of mice – one healthy, and the other infected 

with influenza, were placed into separate cages, and separated by distance inside of 

a common chamber.  Under these conditions, the healthy mice contracted influenza, 

and the attack rate for the mice in the initially healthy group increased as air change 

rates were decreased (Schulman and Kilbourne 1962) 

• The transmission of influenza virus between infected and healthy guinea pigs has 

been demonstrated under experimental conditions similar to those described above 

for influenza transmission between mice (Lowen et al. 2006) 

• A review panel of experts in microbiology, medicine, epidemiology, indoor air quality 

and  building ventilation, reviewed 40 original studies and concluded that “there is 

strong and sufficient evidence to demonstrate the association between ventilation, air 

movements in buildings and the transmission/spread of infectious diseases such as 

measles, tuberculosis, chickenpox, influenza, smallpox and SARS” (Li et al. 2007).   

 

3.10 Increased Air Relative Humidity 

 

It has been commonly observed for decades that influenza rates are highest when the 

weather is cold, and this has been confirmed with epidemiological data.15  To explain 

this, it has been suggested that reduced relative humidities in winter cause drying of the 

linings of the sinus and throat, rendering those membranes more susceptible to 

penetration by viruses.  This may explain upper respiratory infections, but the humidity 

levels deep inside the lungs where influenza target tissues are located are not 

significantly altered by changes in the humidity level of inspired air, and consequently, 

drier membranes in the upper respiratory tract may not affect susceptibility to influenza. 

 

However, decreased air relative humidity may enhance the survival of airborne influenza 

virus, resulting in generally higher background exposures in winter than in summer.  In a 

recent review article, Tellier (2007) notes that research conducted over a half century 

ago discovered that virus infectivity decreases rapidly at relative humidities >40% (Loosli 

et al. 1943; Hemmes et al. 1960; Hemmes et al. 1962).  Another recent study (Polozov 

et al. 2008) has replicated these earlier findings, and has concluded that this effect 

 
15 This has commonly been attributed to people spending more time inside “tight” 

buildings with reduced fresh air exchange rates, which, as noted in Section 3.9, could 

result in exposure to higher background concentrations of airborne influenza virus.  

However, several studies have looked at the percentage of time spent indoors versus 

outdoors in summer versus winter, and air change rates inside houses and buildings, 

and have suggested that there may not be sufficient differences in fresh air exchange 

rates or percentage of time spent indoors to explain seasonal differences in influenza 

rate (Drinka et al. 1996, 2002, 2004; Everett and Kipp 1991).   
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occurs because airborne water molecules become adsorbed onto the protein coating of 

the virus, and this prevents the virus from ordering those proteins into a pattern that 

creates a protective outer shell, which is presumably necessary for virus survival. 

 

If influenza virus survival in air is enhanced by reduced relative humidity, raising indoor 

relative humidity levels in winter may offer some benefit in reducing infections resulting 

from inhalation of elevated levels of airborne influenza. 

 

3.11 Air Sterilization by Ultraviolet Light 

 

The germicidal effects of ultraviolet light are well established, and the biological basis for 

this effect is well understood.  There is also observational and experimental evidence 

suggesting that ultraviolet light can be effective in deactivating airborne influenza virus: 

 

• A U.S. Veterans Administration Hospital for tuberculosis patients had two wings, one 

of which was equipped with ceiling washing ultraviolet light, while the other was not.  

An influenza outbreak occurred in the surrounding community, resulting in a 

community attack rate of about 20%.  The hospital took no steps to prevent sick 

visitors or staff from entering the hospital.  It was found that the attack rate amongst 

all staff was about 18%, and the attack rate for the population of 396 patients in the 

non-irradiated wing was 19%.  However, in the irradiated wing, the attack rate for the 

209 patients was only 2% (McLean et al. 1959 as described in CCA 2007 and Tellier 

2007).  The authors attributed the reduced attack rate to air disinfection of influenza 

virus, and since it was previously established that ultraviolet light is not effective 

against virus in droplets (since the droplet water attenuates the ultraviolet), it was 

concluded that (i) the virus that was deactivated must have been in the form of 

droplet nuclei, and (ii) since deactivation of droplet nuclei was associated with a 

significantly lower attack rate, droplet nuclei must be the most infectious form for 

influenza. 

 

• Experimentally, researchers have found inactivation rates of greater than 99.9% for 

influenza viruses when aerosols were passed through a cell containing 253.7 nm 

wavelength ultraviolet light from a lamp with an output of 0.03 watt-minutes per 

square foot, at air flow rates ranging from 100 to 200 cubic feet per minute, with a 

transit time of between 0.3 and 0.6 seconds (Jensen 1964).     

 

Properly engineered ultraviolet light installations may be effective in reducing airborne 

influenza virus concentrations and reducing infection rates in specific circumstances.  

These installations must be properly maintained to ensure that they are adequately 

controlling airborne virus concentrations.  Sections 6.1.3 and 6.1.6 discuss some ways in 

which ultraviolet sterilization might be deployed as an infection prevention measure in 

work settings. 
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3.12 Temporary On-Site Quarantine 

 

If an individual shows onset of symptoms while at the workplace, he / she should be 

provided with a surgical mask or respirator to wear, and placed in an area that can serve 

as a temporary quarantine pending return home or to a healthcare facility.  If, for any 

reason, the person is unable to immediately leave following onset of symptoms, he / she 

should also be temporarily quarantined in this manner until mobilized off-site.  Persons 

coming into proximity of a quarantined individual should also wear respiratory protection. 

 

3.13 Controlled Presence of Symptomatic Persons 

 

In a pandemic situation there will still be a need for the services of persons with critical 

skills, and if a large percentage of the population is ill to the point of requiring care, then 

it will be necessary for all those who are able to continue performing work necessary for 

the continuation of essential services and protection of property and welfare.  In past 

influenza pandemics, infected persons have displayed varying intensities of symptoms 

and disability, and therefore it is reasonable to anticipate that persons who are mildly ill 

may be able to continue working to some degree.  If a symptomatic person is willing and 

able to continue working, and if their presence is absolutely necessary to the extent that 

a healthy person cannot assume their role, then they can be permitted to be present at a 

workplace and continue working subject to the following conditions: 

 

(a) They wear an air purifying respirator at all times except when eating or drinking.  A 

disposable / single use respirator would be most practical.   

 

(b) They eat and drink at a location where non-use of a respirator is unlikely to result in 

direct exposure of other persons to droplets generated by sneezing, coughing or 

talking. 

 

(c) They practice social distancing. 

 

(d) They follow hand washing protocol before entering the facility, whenever their hands 

may have become contaminated, and regularly throughout the day. 

 

(e) They regularly use ABHR wipes to wipe down surfaces and objects with which they 

have contact.  Ideally, intensively used equipment should be provided for use on a 

dedicated basis (e.g. computer keyboards, telephones). 
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3.14 Education, Awareness and Promotion 

 

Creating awareness and understanding of how virus transmission occurs and how risks 

can be reduced is an essential part of an overall strategy for infection prevention, and 

there is considerable evidence that training can increase protective behaviours (Christie 

1993, Yassi 2004, Rooney 2004, DeJoy 1996 and Mayhall 1999 as cited in CCA 2007). 

 

The goals for education, awareness and promotion programs for influenza prevention 

and control should include: 

(1) creating understanding of viral exposure and transmission modes, and how different 

infection prevention practices work; 

(2) developing understanding of what work settings and activities are likely to be “lower 

risk” versus “higher risk” for influenza transmission;  

(3) ensuring understanding of how to carry out specific infection prevention measures, 

including proper use of equipment and supplies; and 

(4) recognizing common signs and symptoms. 

 

In addition to conventional training and instruction, visual and written media should be 

used to reinforce key messages and encourage desired behaviours.  This can include: 

signage (written and graphic), pocket cards, brochures, broadcast e-mails, and internet 

materials. 

 

3.15 The Impact of Exposures Outside the Workplace 

 

While the focus of this report is prevention and control of influenza transmission in work 

settings through non-pharmaceutical measures, it is important to appreciate that for most 

people, the majority of their time is spent outside the work place in community and home 

settings.  Consequently, it must be understood that preventive measures taken at the 

workplace are only part of a total strategy designed to reduce risk of contracting 

influenza in a pandemic.   
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4.0 Methods for Review of CGA Workplaces and Work 

Activities in this Project 
 

 

4.1 Risk Model 

 

Since the research indicates that influenza is transmitted primarily by inhalation 

exposure to high concentrations of airborne virus (either as a result of exposure to a 

droplet discharge, or high concentrations of virus nuclei), the risk of an CGA employee 

contracting infection in a work setting is principally a function of the potential for an 

employee experiencing inhalation exposures to influenza virus in the course of work.   

 

Since, 

(a) we were asked to rate the apparent relative exposure risks in different work settings; 

and 

(b) our field visits involved examination of a large variety of work settings and activities; 

and  

(c) since the potential for inhalation exposure cannot be measured directly,  

we developed an influenza virus exposure model that used a variety of indirect indicators 

to estimate potential for inhalation exposure.  For completeness, we also added 

additional variables to the model to assess potential for exposure by self-inoculation.   

 

Our influenza virus exposure model essentially treats a virus as a simple particle, and 

assumes that risk of contracting influenza is proportionate to the virus dose, which is 

proportionate to virus exposure.  Ultimately, the purpose of the risk model was to 

calculate a risk value for influenza virus exposure and infection for the various CGA work 

settings examined in order to estimate potential risk differences for those settings. The 

model is presented below in Table 1: 
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TABLE 1 – REA WORKPLACE VIRUS EXPOSURE RANKING MODEL16 

VARIABLE SYMBOL FORMULA 

VIRUS EXPOSURE BY ALL ROUTES U 

U = ∫{ a[P] + b[R] }, where a and b are “relative 

significance” factors for inhalation and contact 

exposure to influenza virus, with values assigned 

as follows: a = 0.9 and b = 0.1 

Quantity of Virus Inhaled P P = ∫{ P2 + P1}  

Quantity of Virus Inhaled via Droplet 

Exposure 
P2 P2 = ∫{ M x H x G }  

Frequency of Exposure to Persons Sneezing 

or Coughing 
M M = {1, Low; 5, Medium; 10, High} 

Average Quantity of Virus Expelled by 

Sneezing or Coughing 
H H = {1, Private Area; 10, Shared Area} 

Average Proximity to Points of Discharge G 
G = {1, Low Density Area; 5, Medium Density 

Area; 10, High Density Area} 

Quantity of Virus Inhaled from Ambient Air P1 P1 = ∫{ (Y x K) } 

Duration of Exposure K K = {1, Brief; 8, Full Shift} 

Viral Loading of the Ambient Air Y Y = ∫{ (D1 x B) + (T x X) }  

Average Duration of Time Expelling Airborne 

Viruses 
B B = constant 

Quantity of Vectors Promoting Shedding of 

Surface Dusts as Particulate 
T T = {1, Low; 5, Medium; 10, High} 

Viral Loading of Surface Dusts X X = ∫{ [(D1 x B) + I2] } 

Average Number of Infected Persons D1 D1 = ∫{ D2 x E } 

Average Number of Persons in the Area D2 
D2 = {5, 0-10 persons; 15, 11-25 persons; 35, 

26-50 persons; 50, >50 persons} 

Average Risk that Person is Infected E E = ∫{ F }  

Member of At Risk Population F 
F = {1, regular working population; 5, at risk 

population} 

Quantity of Virus Inoculated Onto Mucosa R R = ∫{ (S1 x N1) + (S2 x N2) } 

Quantity of Virus on Hands S1 S1 = ∫{ (I1 x C1) + (I2 x C2) }  

Quantity of Virus on Objects Touched to 

Mucosa 
S2 

S2 = {5, rare sharing of objects; 10, frequent 

sharing of objects} 

Average Quantity of Virus on Hands of 

Others 
I1 I1 = ∫{ (C1 x [(I2 x C2) + (M x H)] } 

 
16 Values for variables were assigned based on site observations.   For the majority of 

assigned variables, values of 1, 5, or 10 corresponded respectively to a low, medium 

and high value for the variable.  One exception was the value for Average Number of 

Persons in the Area (D2), which ranged from 5 to 50 depending on the reported typical 

number of persons with the occupied space.   
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TABLE 1 – REA WORKPLACE VIRUS EXPOSURE RANKING MODEL16 

VARIABLE SYMBOL FORMULA 

Average Quantity of Virus on Objects I2 I2 = ∫{ M x H } 

Frequency of Hand to Mucosa Contact N1 N1 = {1, Low; 5, Medium; 10, High} 

Frequency of Object to Mucosa Contact N2 N2 = {1, Low; 5, Medium; 10, High} 

Average Frequency of Hand to Hand Contact C1 C1 = {1, Low; 5, Medium; 10, High} 

Average Frequency of Hand to Object 

Contact 
C2 C2 = {1, Low; 5, Medium; 10, High} 

 

 

4.2 Observations at CGA Work Settings  

 

Between January and March 2008, members of the CGA and REA project teams visited 

fifteen CGA workplace locations in twelve municipalities across Ontario, for the purpose 

of collecting information on work settings and work activities performed by CGA 

personnel.  These are listed below along with dates of site visits: 

 

Date Work Site Location / Facility Town / City 
28-Jan Child and Parent Resource Institute London 

30-Jan Ontario Disability Support Program Office Newmarket 

31-Jan ServiceOntario, 777 Bay Street Toronto 

4-Feb Barrie Provincial Court House Barrie 

5-Feb MTO Putnam Weigh Scale London 

6-Feb Sibbald Point Provincial Park Sutton 

8-Feb MEDU WR MacDonald Provincial School Brantford 

12-Feb Toronto police Detachment Toronto 

13-Feb Bluewater Youth Centre Goderich 

14-Feb Mississauga Probation Office Mississauga 

15-Feb Ontario Science Centre Toronto 

19-Feb Forest Fire Fighting / Aviation Services Sault Ste Marie 

20-Feb Focus Group – Inspection and Enforcement Activities Toronto 

21-Feb Hamilton Wentworth Detention Centre Hamilton 

4-Mar Central North Correctional Centre Penetanguishene 

 

The fifteen workplace locations were pre-determined by CGA in consultation with the 

Ministries associated with each location, with a view to providing REA with opportunity to 

observe a range of different operational environments representative of the CGA, so that 

the EIPC measures and procedures developed could address the range of work settings 

that exist within the CGA. 
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During the course of field visits, REA personnel17 collected information on the following: 

• types of occupancies18 within the work setting 

• types of activities carried out in each occupancy 

• types of objects and surfaces in each occupancy 

• ventilation systems  

• employee and public occupant densities (i.e. range and typical numbers of persons 

present in the space) 

• hours of occupancy 

• whether the work setting visited was comparable to other work settings of the same 

category (e.g. was detention centre “X” similar to detention centres “Y” and “Z”), or 

whether there were notable differences 

• existing infection prevention and control procedures 

 

4.3 Choice of Occupancy within the Work Setting as the Unit for Risk 

Estimation 

 

In the course of our field visits, it became evident that for most CGA personnel, the 

potential for exposure would largely be related to the occupancies and settings they 

worked in.  This was deemed to be the case for the following reasons: 

(1) potential for exposure to influenza virus is proportionate to 

(a) the potential for coming into contact with persons infected with influenza; and / or 

(b) the likelihood of being in a work space with high airborne virus concentrations; 

and 

(2) the potential for (1)(a) and/or (1)(b) is largely determined by job duties; and 

(3) there is a high correlation between job duties and the type of occupancy and setting 

in which the work is performed. 

 

As a result, we chose to use “occupancies within work settings” as the unit for measuring 

relative risk of exposure to influenza virus. 

 

 

 

 

 
17 All REA field personnel were professionally qualified occupational hygienists: John 

Murphy  BSc MHSc MBA ROH CIH, Anne-Marie Landis BSc MHSc, Jeff Harris BSc 

MHSc. 

 
18 In this report “occupancy” is a label applied to a room or location within a work setting  

that is the same as its common name (e.g. private office, washroom) or describes its 

function (e.g. holding cell).   
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4.4 Use of Field Data to Calculate Relative Risks of Different CGA Work 

Settings 

  

Upon completion of field visits, we prepared an inventory of occupancies within each of 

the work settings visited, in order to identify the complete range of same across the 

entire set of locations visited.   Using our risk model, we then calculated a risk value for  

influenza virus exposure and infection for each of the occupancies, using the following 

equation shown in Table 1: U = ∫{ a[P] + b[R] }.   These relative risk ratings were prepared 

in response to a desire by the CANADIAN GOVERNMENT AGENCY for REA to 

estimate potential risk differences for the various work settings examined.  In addition, it 

was anticipated that risk ratings may enable the prescription of progressively more 

stringent infection prevention and control measures as a function of the magnitude of 

potential influenza exposure risk. 
 

For the purpose of these calculations, all control variables were assumed to have a 

value of 1 (in other words, risk modeling assumed the absence of infection prevention 

measures). 

 

In order to calculate relative risks using our model, it was necessary to assign ordinal 

values19 (“ratings”) to many of the variables shown in Table 1, to reflect the judged 

magnitude of the value of each variable for each occupancy.  This amounts to judging 

the value of a particular variable as being “low”, “medium” or “high”.  We assigned 

ratings to model variables for each occupancy by professional judgment, giving 

consideration to information collected during our field visits.   

 

 
19 These are simply numeric values intended to indicate qualitative magnitudes for the 

judged value of the variable in a particular occupancy.  For example, 1 = Low, 5 = 

Medium, 10 = High.  The assignment of specific numeric values for low, medium and 

high is arbitrary (for example, 1, 2 and 3, or 1, 10 and 100 could equally be used).  While 

the choice of any particular set of numeric values for low, medium and high affects the 

overall product values calculated by the model (and hence the apparent degree of 

differences between ranked scores), it has no effect on the relative rankings of those 

values when applied across a range of occupancies.   For example, if risk ratings were 

calculated for occupancies “A”, “B” and “C”, the ranking of the scores for these three 

occupancies would be the same regardless of the actual values assigned for low, 

medium and high, so long as those same values were used equally for each calculation 

for “A”, “B” and “C”.   
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5.0 Occupancy Types and Risk Ratings 
 

 

5.1 Inventory of Occupancies in CGA Work Settings 

 

Table 3 presents a consolidated inventory of the types of occupancies identified in the 

CGA work settings across the fifteen locations visited, listed in alphabetical order. 

 

TABLE 3 - OCCUPANCIES IDENTIFIED IN CGA WORK SETTINGS VISITED   

Types of Occupancies 
Encountered by CGA 

Employees at the Subject 

Location, or Elsewhere in 
the Course of Work 

Locations Visited 
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Aircraft - Commercial                             √ 

Aircraft - Operational                     √     √ √ 

Aircraft Hangar                           √ √ 

Cafeteria (Staff and Public 
/ Client Use) 

√     √     √     √   √     √ 

Camp Sleeping Quarters                           √   

Classroom for Youth 
Students 

√           √ √       √ √   √ 

Commercial Restaurant           √             √   √ 

Common Area / Living 

Room in Residential 
Facility 

√           √ √   √   √     √ 

Corridor / Hallway √ √ √ √ √   √ √ √ √ √ √ √ √ √ 

Court Room       √       √             √ 

Cultural / Information 
Exhibits Area 

          √           √ √   √ 

Desks and Work Areas by 

Temporary / Transient 
Holding Cells 

      √     √ √   √ √       √ 

Dining Room in Residential 
Facility 

√                     √ √   √ 

Entertainment Room in 

Residential Facility 

√           √ √       √     √ 

First Aid / Sick Room   √     √   √ √   √     √   √ 

Garages √         √         √     √ √ 

Gatehouse / Roadway 

Booth 

          √ √     √   √ √     

Gymnasium (100 square 
meters+) 

√                     √     √ 

Jail Cell (Living Quarters)             √ √   √         √ 

Jail Cell Hallways             √ √   √         √ 
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TABLE 3 - OCCUPANCIES IDENTIFIED IN CGA WORK SETTINGS VISITED   

Types of Occupancies 
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Employees at the Subject 
Location, or Elsewhere in 

the Course of Work 
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Janitorial Closets √ √ √ √ √ √ √ √   √ √ √ √ √ √ 

Kitchen (Food Preparation, 

Not Eating) 

√ √ √ √ √ √ √ √   √   √ √ √ √ 

Laboratory √                     √ √   √ 

Laundry Facility √           √ √   √   √     √ 

Library (Public and Client 

Access) 

√   √ √     √ √   √   √   √ √ 

Mail Room √ √ √ √       √   √   √ √   √ 

Mechanical Room √ √ √ √ √   √ √   √ √ √ √ √ √ 

Medication Room √           √ √   √   √     √ 

Meeting Room √ √ √ √   √ √ √ √ √ √ √ √ √ √ 

Office - Open Concept 

Work Areas 

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Office - Private √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Outdoor Work √       √ √   √   √   √ √ √ √ 

Patient Care Room √           √ √   √   √       

Patient Examination Room √           √ √   √   √       

Physical Fitness Room (< 
40 square meters) 

√           √ √     √ √     √ 

Printing / Copying Area √ √ √ √       √ √ √   √ √   √ 

Public Access Computer 

Terminals 

    √                       √ 

Public Transit Vehicles √ √             √     √     √ 

Public Waiting Area √ √ √ √ √   √ √ √ √   √ √   √ 

Reception Area √ √ √ √     √ √ √ √ √ √ √ √ √ 

Salleyport       √     √ √   √ √       √ 

Self Serve Kiosk     √     √         √   √   √ 

Servery within Office Area √         √ √   √     √ √   √ 

Service Counter √ √ √ √ √ √ √ √   √ √ √ √ √ √ 

Shipping and Receiving 
Bay / Loading Dock 

√ √   √     √ √   √   √ √ √ √ 

Showering Room - Group                   √         √ 

Showering Room - Private √       √ √ √ √   √ √ √     √ 

Sleeping Quarters in 
Residential Facility 

√             √     √ √     √ 

Staff Change Room / 
Locker Room 

        √   √ √   √ √     √ √ 

Staff Lounge √     √     √ √   √ √ √ √   √ 

Staff Lunch Room √ √ √ √ √   √ √     √ √   √ √ 

Storage Rooms √ √ √ √   √ √ √ √ √ √ √ √ √ √ 
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TABLE 3 - OCCUPANCIES IDENTIFIED IN CGA WORK SETTINGS VISITED   

Types of Occupancies 

Encountered by CGA 
Employees at the Subject 
Location, or Elsewhere in 

the Course of Work 
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Swimming Pool                       √     √ 

Temporary / Transient 

Holding Cell 

√     √     √ √   √ √       √ 

Ticket Sales Counters           √             √   √ 

Training / Conference 

Room 

√     √     √ √   √ √ √ √ √ √ 

Tunnels Between Buildings √                     √     √ 

Utility Room √ √ √ √ √ √ √ √   √ √ √ √ √ √ 

Vehicles - CGA Occupants 

Only 

√ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Vehicles - CGA and Client 
Occupants 

√     √      √ √   √ √ √     √ 

Warehouse                         √ √ √ 

Washroom - Private √ √ √ √ √ √ √ √   √ √ √ √ √ √ 

Washroom - Public √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Watercraft                     √     √ √ 

Witness Holding Area       √                       

 

Appendix 3 contains additional information describing selected occupancies. 

 

5.2 Relative Risk Ratings of Occupancies in CGA Work Settings 

 

Table 4 presents a listing of occupancies, ranked ordered by risk scores assigned using 

the following formula shown in Table 1: U = ∫{ a[P] + b[R] }. 

 

For convenience, and to convey the intuitive notion of “high”, “medium” and “low” risk 

levels, we assigned labels “A”, “B”, and “C” to the occupancies, based on risk scores, as 

follows: 

  

Label Calculated Risk Score Plain Meaning 

A > 2500 Highest Risk 

B 1000 to 2500 Medium Risk 

C < 1000 Lowest Risk 
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TABLE 4 - RISK RATINGS OF OCCUPANCIES IN CGA WORK SETTINGS 

Label Occupancy 
REA-

Calculated 
Risk Score 

A Patient Care Room 5968 

A Patient Exam Room 5968 

A First Aid/Sick Room 5968 

B Cultural / Information Exhibits Area 2360 

B Commercial Restaurant 2260 

B Classroom for Youth Students 2240 

B Public Waiting Area 2045 

B Cafeteria (Staff and Public / Client Use) 2035 

B Ticket Sales Counters 2015 

B Service Counter 2015 

B Library (Public and Client Access) 2015 

B Common Area / Living Room in Residential Facility 1365 

B Entertainment Room in Residential Facility 1365 

B Gymnasium (1000 square meters+) 1365 

C Gatehouse / Roadway Booth 655 

C Dining Room in Residential Facility 653 

C Swimming Pool 605 

C Reception Area 561 

C Shipping and Receiving Bay / Loading Dock 525 

C Public Transit Vehicles 466 

C Office - Open Concept Work Areas 407 

C Servery within Office Area 407 

C Watercraft 383 

C Warehouse 381 

C Corridor / Hallway 381 

C Mechanical Room 381 

C Outdoor Work 381 

C Tunnels Between Buildings 373 

C Desks and Work Areas by Temporary Holding Cells 275 

C Salleyport 239 

C Vehicles - CGA and Client Occupants 208 

C Aircraft - Commercial 178 

C Aircraft - Operational 174 

C Physical Fitness Room (< 40 square meters) 169 

C Kitchen (Food Preparation, Not Eating) 141 

C Staff Lounge 133 

C Temporary / Transient Holding Cell 133 

C Meeting Room 129 

C Training / Conference Room 129 

C Court Room 129 
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TABLE 4 - RISK RATINGS OF OCCUPANCIES IN CGA WORK SETTINGS 

Label Occupancy 
REA-

Calculated 
Risk Score 

C Witness Holding Area 121 

C Jail Cell Hallways 113 

C Self Serve Kiosk 103 

C Public Access Computer Terminal 103 

C Laundry Facility 103 

C Medication Room 103 

C Mail Room 103 

C Printing Area 93 

C Laboratory 93 

C Janitorial Closets 93 

C Utility Room 93 

C Storage Room 93 

C Garages 93 

C Aircraft Hangar 93 

C Marina / Watercraft Storage Facility 93 

C Jail Cell 85 

C Sleeping Quarters in Residential Facility 85 

C Camp Sleeping Quarters 85 

C Staff Lunch Room 70 

C Vehicles - CGA Occupants Only 42 

C Office - Private 39 

C Washroom - Private 30 

C Washroom - Public 30 

C Staff Change Room / Locker Room 30 

C Shower - Private Use 30 

C Shower - Multi-User 30 
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6.0 Recommendations   
 

 

In accordance with the project terms of reference, our recommendations are organized 

in terms of measures to take (1) in preparation for an influenza pandemic, (2) during an 

outbreak, and (3) in the period between outbreaks or at the end of the entire event. 

 

6.1 Measures to Take in Preparation for a Possible Influenza Pandemic 

 

6.1.1 Implement basic infection prevention measures in all CGA work settings. 

 

The following infection prevention measures should be practiced in all CGA work 

settings to the extent practicable both now, and during an outbreak: 

• Hand hygiene 

• Staying away from the workplace if you’re sick 

• Practicing sneeze / cough etiquette 

 

6.1.2 Review and identity options to upgrade physical barriers at service and 

reception counters. 

 

There are a variety of work settings where CGA personnel interact with clients in close 

proximity (1 to 2 meters) across a countertop, or a desktop.  Examples include: 

• Reception counters / windows at Ontario Disability Support Program offices (where 

clients announce their presence upon arrival for meetings or interviews, or to collect 

benefits cheques). 

• Reception counters / windows / desks at a wide range of CGA work settings where 

public visitors check-in upon arrival. 

• Service counters in Land Registry offices at Court facilities 

• Ticket counters and windows at provincial parks, tourist attractions (e.g. Science 

North, Ontario Science Centre) 

• Service counters at MTO licensing centres. 

 

In the course of our field visits, we noted that there are a variety of different 

configurations for these service and reception counters, such as: 

(a) no physical barrier separating CGA personnel from clients (Figure 13.1) 

(b) partial height physical barrier, CGA personnel not isolated from clients (Figure 13.2) 

(c) full height “porous” physical barrier, CGA personnel isolated from clients (Figure 

13.3) 

(d) full height “solid” physical barrier, CGA personnel isolated from clients, which often 

involves use of electronic communications devices (microphones, speakers, 

telephones) (Figure 13.4) 
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Figure 13.1 – Configuration (a): No 

Barrier 

Figure 13.2 – Configuration (b): Low Barrier 

  
Figure 13.3 – Configuration (c): Isolating 

Barrier with Openings 

Figure 13.4 – Configuration (d): Fully 

Isolating Barrier 

 

 

From an infection prevention perspective, configurations (a) and (b) afford essentially no 

protection of CGA personnel from inhalation exposure to influenza virus that could be 

expelled from an infected person by sneezing, coughing, or simply talking in a manner 

that expels droplets.  Configuration (c) can afford some protection from direct droplet 

exposure, but CGA personnel can still be exposed to droplets and droplet nuclei that 

pass through openings in the barrier.  Configurations (a), (b) and (c) also permit 

inadvertent hand-to-hand contact, and permit CGA personnel to make hand contact with 

objects that may have been contaminated by an infected client on the other side of the 

counter.  Configuration (d) affords the most protection for CGA personnel against 

exposure to droplets and droplet nuclei, and precludes contact transmission.   

 

Where configuration (d) exists, CGA personnel could safely continue interacting with 

clients during an outbreak, but configurations (a), (b) and (c) would constitute higher risk 

potential exposure situations.  With respect to (a), (b) and (c), the following actions are 

recommended: 
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Configurations (a) and (b) 

 

• Ideally, these configurations should be modified to resemble configuration (d) in 

advance of an outbreak.   

• If it is not possible to implement permanent modifications to (a)-type configurations 

prior to an outbreak, it may be possible in some cases to implement ad hoc / 

temporary modifications by erection of barriers made from thick polyethylene 

sheeting.  A potential modification for an unprotected service counter is illustrated in 

Figure 14.1. 

• If it is necessary for CGA personnel to interact with clients during an outbreak at non-

modified configurations (a) and (b), the CGA personnel should wear respiratory 

protection.  

 

 
Figure 14.1 – Potential Ad Hoc Modification for an Unprotected Service Counter 

 

Configuration (c) 

 

• In advance of an outbreak, personnel should identify options for closing openings in 

barriers should an outbreak occur.  Where openings exist, they can be sealed during 

an outbreak using materials that block air transmission of a high fraction of droplets 

and droplet nuclei, while permitting sound transmission such as fine mesh filter fabric 

of the types used for high efficiency ventilation system filters.  These materials can 

be easily installed and held in place using high adhesion tape (e.g. duct tape).  

These kinds of retrofit are illustrated in Figures 14.2 and 14.3. 
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Figure 14.2 – Inexpensive Ad Hoc Modification to Close Openings in Barriers 

 

 

 

 
 

Figure 14.3 – Inexpensive Ad Hoc Modification to Close Openings in Barriers While 

Permitting Object Transfer Transactions 
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6.1.3 Review facilities with higher risk occupancies (those labeled A or B in 

Table 4) to identify situations where it may be desirable in a pandemic to 

achieve “air separation” between public and employee-only areas.  For 

such situations, evaluate options, select a best option, and be prepared to 

implement. 

 

While the significance of long distance aerosol exposure (i.e. > 2 meters) for influenza in 

relation to other modes of transmission is still unclear, it is likely that the occurrence of a 

pandemic would either: (i) reduce the level of uncertainty, and either show this route to 

be significant or insignificant; or (ii) cause personnel to demand protection against 

possible long distance aerosol transmission, regardless of what is known concerning the 

significance of this potential route of transmission.  In contemplation of these scenarios, 

it seems prudent to consider options for creating “air separation” of areas occupied by 

CGA personnel only, and areas accessible to the public within CGA workplaces.   

 

As used herein, the term “air separation” is intended to refer to a state within a facility in 

which there is either (i) effectively no or little entry of air from “public access” areas into 

“CGA only” areas, or (ii) air passing from “public access” areas into “CGA only” areas is 

sterilized before passing into “CGA only” areas.  In most of the indoor work settings that 

we visited, we considered it possible in many circumstances to achieve air separation of 

“CGA only” from “public access” zones. 

 

“Air separation” would only be of protective benefit, and should be considered for high 

risk occupancies (those labeled “A” or “B” in Table 4) if: 

(a) “CGA only” areas could be kept free of influenza cases; and  

(b) the size, air volume, and typical occupant density of the “public access” area is such 

that there might be several potential influenza cases present in a relatively small 

“public access” area20; and 

(c) CGA personnel spent most of their time within “CGA only” areas; and 

(d) CGA personnel wear respiratory protection should it be necessary to have prolonged 

exposure in the “public access” area. 

 

In our field visits, we observed buildings that had central ventilation systems, as well as 

buildings that did not have central ventilation (and instead had radiant heating, with or 

 
20 The risk of a potential influenza case transmitting infection to others in a “public 

access” area is a function of the size, air volume space, and typical occupant density of 

the area.  For a fixed number of virus particles, the airborne virus concentration will be 

much higher in a small-sized area with a limited air volume than a large area where the 

virus particles can be diluted over a larger volume.  A high occupant density is also 

associated with a higher risk of contracting infection due to a higher rate of virus particle 

generation from the occupants.     
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without window-mounted or split-system air conditioning units).  The presence or 

absence of central ventilation has implications for how air separation is achieved. 

 

Air System Pressure Balancing Combined with Air Sterilization for Buildings with Central 

Ventilation   

 

In buildings with central ventilation systems, it is unlikely to be the case that “CGA only” 

and “public access” areas are served by separate ventilation systems, such that there is 

no air exchange between these areas.  It is more likely to be the case that air extracted 

from “CGA only” and “public access” areas is mixed together at air handling units, and 

redistributed to all areas.  In these types of buildings, it is still possible to achieve “air 

separation” of “CGA only” and “public access” areas, despite shared ventilation.  The 

manner for achieving this involves two modifications, as described below. 

 

The first modification is to alter airflow rates in air supply and air return ductwork, so that 

“CGA only” areas are under positive pressure in relation to “public access” areas.  This 

amounts to having air supply volumes exceed return volumes in “CGA areas”, and 

having air return volumes exceed supply volumes in “public access” areas.  In doing so, 

air will flow from presumably non-contaminated “CGA only” areas to potentially 

contaminated “public access” areas, preventing direct passage of “contaminated” air 

from “public access” to “CGA only” areas.  In modifying airflow rates, the fresh air 

requirements for each space must also be considered in order to maintain an acceptable 

level of indoor air quality.  The ANSI/ASHRAE standard 62-2001 on Ventilation for 

Acceptable Indoor Air Quality provides guidance on these requirements for different 

types of work settings (American Society of Heating, Refrigerating and Air-Conditioning 

Engineers, 2001). 

 

In facilities having no or few walls separating “CGA only” from “public access” areas, it 

will not be possible to achieve pressure differentials and air-flow directionality between 

the two areas unless partitions are erected to achieve some degree of physical 

separation between the two types of areas.  One quick and inexpensive method for 

doing so on an ad hoc / temporary basis is to erect barriers of polyethylene sheeting.  

Fire-proof polyethylene sheeting is available and should be used for any such 

applications. 

 

The second modification is to install ultraviolet sterilization lamps, or high efficiency 

particulate aerosol filters inside the return ventilation ductwork of the “public access” 

areas21.  This is intended to reduce or eliminate the amounts of viable influenza virus in 

 
21 To achieve high efficiency filtration of virus particulates, it is necessary to use filters 

that produce significant air resistance and loss of flow.  Consequently, use of ultraviolet 

sterilization lamps inside the return ductwork will be a more practical option in most 

costs.  
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the return air from the “public access” areas that is eventually mixed and redistributed to 

both “CGA only” and “public access” areas. 

 

Air System Pressure Balancing for Buildings without Central Ventilation   

 

In buildings with no central ventilation systems, it is still possible to achieve air 

separation between “CGA only” and “public access” areas, but to do so it is necessary to 

introduce additional temporary ventilation equipment.  The manner for achieving this 

involves two modifications, as described below. 

 

The first modification is to install air exhaust fans in “public access” areas, to extract air 

from these areas and send it outdoors.  The second modification is to open windows or 

doors in the “CGA only” areas, or set wall-mounted air conditioning units to air-intake 

mode, in order to replenish air exhausted from the “public access” areas, and create a 

general airflow directionality from “CGA only” areas to “public access” areas.   

 

If exhaust fans are to be used to place “public access” areas under negative pressure, 

the fans must handle a sufficiently large air volume to achieve at least 1 to 2 air changes 

per hour in the “public access” areas.  In addition, it is important that the air discharges 

be located at positions such that air exhausted from the “public access” areas is not 

easily re-entrained into the “CGA only” areas via open doors or windows.  There are a 

variety of fan options that could be used on a temporary basis, including wall-mounted 

exhaust fans, and negative air machines of the type used for asbestos and mould 

abatement operations22.   

 

As with centrally-ventilated buildings, it will be necessary to erect separations between 

“CGA only” and “public access” areas in facilities that have no or few walls, in order to 

achieve pressure differentials and airflow directional gradients.  However, in our field 

visits, we noted that non-centrally ventilated buildings tended to be older buildings, and 

these older buildings tended to be heavily partitioned by closed offices and meeting 

rooms, in contrast to more modern centrally-ventilated buildings, which tend to have 

more open workspaces.   Consequently, ad hoc partitioning may not be necessary in 

most cases. 

 

 

 

 

 
22 Confined space air blowers could also be used for this purpose, but typically the air 

volumes drawn by these blowers are low and may not be adequate to achieve the 

requisite number of air changes per hour, and this equipment is also often noisy. 
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6.1.4 Identify publicly-accessible work settings without central ventilation, and 

assess risk of exposure to virus aerosols 

 

We are working from the assumption that at CGA work settings, screening practices 

during an outbreak will be reasonably effective in keeping symptomatic CGA personnel 

out of the workplace23.  Assuming this to be the case, then for workplaces that are not 

accessible to the public, there should not be a significantly higher risk of infection in 

workplaces without central ventilation as compared to workplaces with central 

ventilation.   

 

However, we assume that screening will not be as effective in keeping infected members 

of the public out of CGA workplaces, and consequently, CGA workplaces that are 

accessible to the public require greater attention than workplaces that are off-limits to the 

public.  For workplaces that are accessible to the public, and hence could be frequented 

by infected persons (under a worst case scenario, perhaps as many as a third of visitors 

could be in the early stages of infection or have mild cases of active infections), those 

workplaces without central ventilation systems could present greater risks for 

transmission of infection than those with central ventilation systems, since the absence 

of central ventilation presents the potential for achieving higher airborne virus 

concentrations, which could result in higher rates of transmission by exposure to 

aerosols. 

 

For these reasons, we are recommending a review of those CGA workplaces that do not 

have central ventilation systems, and are likely to continue to be accessible to the public 

during an outbreak, for the purpose of rendering judgments with respect to whether the 

absence of central ventilation could present significant increased risk of contracting 

infection via exposure to aerosols (assuming aerosol exposure is a route of 

transmission).  This raises the question of how to conduct such a review, and what 

conclusions to draw based on findings. 

 

Table 1 of this report presents a formula for judging viral loading of ambient air, Y = ∫{ 

(D1 x B) + (T x X) }, and this formula can be used for estimating relative risks where the 

values for the four variables can be determined.   

 

However, in practice, a simpler way of judging virus exposure risk is to determine the 

range of typical carbon dioxide concentrations in the workplace, and the “time-weighted 

 
23 Or in the alternative, symptomatic CGA personnel who need to be present will wear 

respiratory protection and diligently practice good hygiene in order to minimize risk of 

infecting other persons.  For purposes of this section, “CGA personnel” includes 

contracted service providers, whom we are presuming can be expected to comply with 

screening protocols to a degree comparable to CGA employees.  
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occupancy per square foot” for public entrants to the workplace.  The rationale for this 

approach is explained below: 

 

• Carbon dioxide (CO2) concentrations are direct indicators of the amount of “re-

breathed” air in the building.  The higher the carbon dioxide concentration, the higher 

the percentage of air being inhaled that was previously inhaled and exhaled by 

someone else.  For example, the urban outdoor CO2 concentration usually 

approximates 350 parts per million (ppm).  If the indoor CO2 concentration is similar 

to the outdoor concentration, then it means that most of the air being inhaled indoors 

is “fresh”, “not previously breathed” air.  As the indoor CO2 concentration rises, the 

fraction of “rebreathed” air is increasing, and the rise in concentration reflects the fact 

that the rate of CO2 release by persons in the building is higher than the rate of CO2 

removal through fresh air exchange.  At a CO2 concentration of 1000 ppm, about 2% 

of the air being inhaled has come from someone else’s lungs.   

 

• In an indoor environment containing only persons with influenza, there is likely to be 

a general correlation between indoor CO2 concentration and the airborne 

concentration of influenza virus, since the amount of virus shed from the lungs is 

likely to be proportionate to the amount of exhaled air, which in turn drives up CO2 

concentrations (Rudnick and Milton 2003). 

 

• Since an CGA workplace accessible to the public will contain both non-infected CGA 

personnel and members of the public, and possibly infected persons (who are 

presumed for our purposes to be mostly members of the public), there is a need to 

weight CO2 concentrations against the density of occupants who may be infected.  

The simplest way of doing so is to assume that all members of the public entering 

the facility could be infected, and then develop an estimate that reflects the amount 

of time that potentially infected persons could be in the building, and factor this over 

the floor area that they could occupy (since, if we compare two buildings with 

comparable CO2 concentrations, the one that has the highest number of members of 

the public per square foot present for the longest time period is the one where, in 

theory, there would be higher airborne virus concentrations, and greater risk of 

contracting infection via aerosol inhalation).  We refer to this occupant density 

indicator as the “time-weighted occupancy per square foot”. 

 

• The resulting method for calculating an influenza infection risk factor associated with 

public access to a non-centrally ventilated building is as follows: 

 

▪ Infection risk factor for non-centrally vented buildings =  (time-weighted 

average CO2 concentration) x (time-weighted occupancy per square foot) 

 

▪ Time-weighted occupancy per square foot = (time-weighted occupancy) / 

(total square footage of areas routinely accessed by the public) 
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▪ Time-weighted occupancy = (estimated of average number of public 

occupants per day x estimate of average number of minutes present) 

 

Figure 15 shows relative risk values for workplaces having a range of CO2 

concentrations and levels of public occupancy, calculated in the manner described 

above: 
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Figure 15 – Risk Scores for a Hypothetical Publicly-Accessed 500 Square Foot 

Reception Area in an CGA Workplace, with Variations in Carbon Dioxide 

Concentrations and Numbers of Visitors (All with Average Stays of 10 Minutes) 

 

These calculations serve to illustrate relative risk levels between different workplaces, 

with the idea being that the higher the score, the higher the potential for exposure to 

virus aerosols as a result of ventilation conditions.  An elaboration of this graph could be 

used to quickly judge relative risks in different built environments. 

 

However, we can use values estimated for a hypothetical patient care setting as a 

benchmark against which to compare values calculated for a non-centrally ventilated 

workplace.  For example, if we imagine an influenza patient is present in a 100 square 

foot private room in a non-centrally ventilated institution, and that the average CO2 

concentration in that room is 1000 ppm, then the influenza risk rating calculated in the 

manner described above would be as follows: 

 

• Time-weighted occupancy = (estimate of average number of public occupants per 

day x estimate of average number of minutes present) = 1 x 1440 = 1440 
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• Time-weighted occupancy per square foot = (time-weighted occupancy) / (total 

square footage of areas routinely accessed by the public) = 1440 / 100 = 14.4 

 

• Infection risk factor for non-centrally vented buildings =  (time-weighted average CO2 

concentration) x (time-weighted occupancy per square foot) = 1000 x 14.4 = 14,400 

 

In other words, the aerosol exposure risk score for a non-ventilated influenza patient 

room would be about 7 times higher than the risk score for the hypothetical heavily 

trafficked 500 square foot reception area in the hypothetical CGA workplace illustrated in 

Figure 16, where all public visitors are presumed to be infected. 

 

In terms of evaluating the results of the evaluation recommended above, we would offer 

the following comments: 

• If any non-centrally ventilated occupancy were found to have a risk score 

comparable to that of a patient care room (i.e. a person sick with influenza), then 

either: (a) employees working in that occupancy should take precautions comparable 

to those practiced for entry into a patient room; or (b) actions should be taken to 

significantly reduce the risk score for the subject occupancy down to an “average” 

level so that special precautions are not warranted. 

• For occupancies with risk scores that are significantly lower than would be expected 

for a patient care room, one way to answer the question of whether any particular 

score is “acceptable” is to evaluate the score in relation to the average or typical 

score for non-centrally ventilated publicly-accessed occupancies in which CGA 

personnel work.  For example, as a matter solely of policy, it could be decided that 

measures should be taken to reduce risk scores for all non-ventilated occupancies 

with initial risk scores that are more than 2 standard deviations above the mean for 

all scored occupancies.  Another policy approach would be to require non-ventilated 

occupancies to have risk scores comparable to similar ventilated occupancies.  In 

essence, these are all “equity based” approaches to judging risk acceptability. 

 

The evaluation of risk in non-centrally ventilated facilities should involve specialists with 

expertise in ventilation and infection control. 

 

6.1.5 Evaluate the feasibility of increasing relative humidity levels in all CGA 

facilities 

 

As there is good evidence that increased relative humidity shortens the survival of 

airborne influenza virus, and given that drier air conditions are also thought to increase 

risks of non-influenza upper airway infections, consideration should be given to raising 

indoor relative humidity levels at CGA workplaces to the upper end of design ranges.    
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In advance of an outbreak, we recommend that consideration be given to ways and 

means by which relative humidity levels could be increased at all CGA facilities in the 

event of an outbreak.  Options include: 

• Installing central ventilation system humidification equipment in advance of an 

outbreak in buildings where no humidification systems are currently present. 

• In case of an outbreak, operating existing humidification equipment at higher rates of 

output in order to raise relative humidity levels. 

• In case of an outbreak, utilizing portable vapourizers for local humidification in non-

centrally ventilated, and non-humidified centrally ventilated buildings. 

 

If increased humidification is to be pursued, then it is important that persons responsible 

for implementation understand requirements for preventing microbial contamination of 

humidification systems, as such contamination can in itself result in serious respiratory 

infections.  An acceptable level of indoor air quality should also be maintained if humidity 

levels are to be increased.  ANSI/ASHRAE standard 62-2001 provides guidance on 

acceptable humidity levels in indoor spaces (American Society of Heating, Refrigerating 

and Air-Conditioning Engineers, 2001) 

 

6.1.6 For the Child and Parent Resource Institute, correctional facilities, and 

detention centres, assess the facilities for the purpose of identifying and 

establishing suitable quarantine spaces.  If none can be found, designate 

one or more centres in their entirety as quarantine locations. 

 

At CGA facilities that include residential settings for clients, there will be a need to 

designate and establish areas within the facility that can be used to quarantine residents 

who contract influenza.  At least one facility visited (Bluewater Youth Centre) has already 

done so.   

 

The following criteria should be used in determining whether, and where in the facility, a 

quarantine zone can be established: 

 

(1) The space should be sufficient to accommodate a population equal to approximately 

35% of the typical resident population.  This figure is based on the OHPIP planning 

worst-case assumption that 35% of the population could contract influenza to some 

degree of intensity during a pandemic (Ministry of Health and Long-Term Care, 

2007), and that there may not be local hospital capacity to accept, or that security 

considerations may preclude placement at a hospital. 

 

(2) The quarantine space should be “air separated” from the non-quarantine space at 

the facility.  This is a crucial requirement.  Air separation can be achieved in any of 

the following ways (listed in order of effectiveness): 
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(a) Selection of a quarantine space that is served by dedicated central ventilation 

systems that are separate from those serving non-quarantine spaces, and 

operating ventilation systems such that the quarantine space is kept under 

negative pressure in relation to the non-quarantine space. 

 

(b) At centrally-ventilated facilities where the quarantine and non-quarantine spaces 

cannot be served by separate ventilation systems, create air separation between 

the designated quarantine and non-quarantine spaces by a combination of air 

supply and return re-balancing, and the installation of ultraviolet sterilization 

lamps in the return air systems serving the quarantine spaces (as described in 

Section 6.1.3 herein). 

 

(c) At non-centrally ventilated facilities, it will be necessary to install exhaust fans in 

designated quarantine spaces (exhausted directly outdoors), in order to place the 

quarantine spaces under negative pressure in relation to non-quarantine spaces 

(as described in Section 6.1.3 herein). 

 

The evaluation of air separation options should involve specialists with expertise in 

ventilation and infection control. 

 

(3) It should be possible to provide the quarantine space with an entry and exit vestibule 

between the non-quarantine and quarantine spaces, which is kept under continuous 

negative pressure in relation to the non-quarantine space, and under positive 

pressure in relation to the quarantine space (so that air flows from the non-

quarantine space, through the entrance vestibule, and then into the quarantine 

space).  Prior to entering the vestibule, personnel should perform hand hygiene and 

then don personal protective equipment (gown, respirator, possibly face shield) prior 

to entering the quarantine space.  Clean protective equipment should be stored 

outside the vestibule in the non-quarantine space.  To leave the quarantine space, 

personnel pass into the vestibule to doff and dispose of personal protective 

equipment, and then perform personal hygiene (hands at minimum, face if possible), 

prior to passing out from the vestibule into the non-quarantine space.  This is 

illustrated in Figure 16. 
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Figure 16.1 – Donning in Non-

Quarantine Zone Before Entering 

Vestibule Leading to Quarantine 

Figure 16.2 – Doffing Inside 

Vestibule Before Exiting to Non-

Quarantine Zone 

 

It is not necessary that the proposed quarantine area have a permanently 

constructed vestibule for decontamination purposes.  These vestibules can be easily 

constructed as temporary structures using wooden studs and polyethylene drop 

sheeting, as shown in Figure 17. 

 

 
Figure 17 – Ad Hoc Polyethylene Drop Sheeting Vestibule 

Constructed Inside Quarantine Zone 

 

(4) The primary entry and exit point from the quarantine space should be through the 

vestibule.  However, the quarantine space should have sufficient numbers of 

additional exits for fire safety purposes that are kept shut except in the event of fire. 

 

(5) Floor, wall and ceiling surfaces, and surfaces of all furnishings and fixtures, should 

be non-porous to allow easy cleaning and sanitizing. 

 



Recommendations for Influenza Pandemic Workplace Infection Prevention and Control Measures  
Canadian Government Agency 

REA Project 13188 
 
 

Page 62 of 94 

 

 

August 1, 2008 

© Resource Environmental Associates 

6.1.7 Identify potential “day quarantine” locations in CGA workplaces that can 

be used to temporarily quarantine CGA personnel who become ill while at 

work. 

 

It should be anticipated that many CGA personnel will experience the onset of influenza 

symptoms while in the workplace.  When this happens, such personnel should be 

advised to leave the workplace as soon as possible.  However, it may not be possible for 

this to occur in all cases, and it may be necessary for such persons to remain at the 

workplace until they are picked up by a family member or friend.  While they are waiting, 

they should be asked to isolate themselves to minimize risks of transmitting influenza to 

other employees. 

 

Therefore, in preparation for a possible pandemic, every CGA workplace should identify 

an on-site location suitable for temporary quarantine of one or a small number of 

employees.  The recommended specifications for this type of temporary quarantine 

facility are far less stringent than those set out in 6.1.6 for a large-scale long-term 

quarantine facility, and are as follows: 

 

(1) Ideally, the quarantine space should be a room with four full-height walls, and a 

closeable door. 

 

(2) If the selected room is centrally ventilated and has an open-able outside window, 

then: 

i. the return air to the room should be blocked off, placing the room under positive 

pressure at all times; and 

ii. while cases are present in the room, the door to adjacent areas should be shut, 

and the window should be opened so the positive pressurization can be “bled” 

outdoors rather than into adjacent non-quarantine areas of the workplace; and 

iii. cases should wear surgical masks at minimum, or N95 masks if possible, to 

contain cough and sneeze discharge. 

 

(3) If the selected room is not centrally ventilated, but has open-able windows, then: 

i. while cases are present in the room, the door to adjacent areas should be shut, 

and the window should be opened; and 

ii. cases should wear surgical masks at minimum, or N95 masks if possible, to 

contain cough and sneeze discharge.   

 

(4) If a room cannot be designated for quarantine, then cases should  

i. stay in a location that is far from other persons, and as well-ventilated as is 

practicable (whether the facility is centrally ventilated or not); and  

ii. should wear surgical masks at minimum, or N95 masks if possible, to contain 

cough and sneeze discharge 
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(5)  Floor, wall and ceiling surfaces, and surfaces of all furnishings and fixtures, should 

be non-porous to allow easy cleaning and sanitizing. 

 

6.1.8 Stockpile all necessary infection prevention and control supplies. 

 

In preparation for a possible pandemic, necessary infection prevention and control 

supplies should be procured for distribution to workplaces.  If there is a possibility that 

distribution systems could be compromised by an outbreak, then consideration should 

be given to advance distribution.   

 

6.1.9 Establish plans and procedures to give effect to all recommendations 

contained in Sections 6.1 and 6.2. 

 

In preparation for a possible pandemic, plans and procedures should be established for 

implementation of the preparatory recommendations set out in Section 6.1, and the 

response-oriented recommendations set out in Section 6.2. 

 

6.1.10 Provide training to CGA personnel appropriate for the level of potential risk 

associated with their work activities, and their designated roles in relation 

to pandemic preparedness and response.  

 

In preparation for a possible pandemic, we recommend that the following CGA 

personnel receive training in the following infection prevention and control subjects: 

 

Training Topic 

Learner Audiences 

All 
CGA  

Group 
"1" 

CGA 

Group 
"2" 

CGA  

Group 
"3" 

CGA  

CORE MODULES 

What is Influenza? √ √ √ √ 

How Influenza is Passed from Person to 
Person 

√ √ √ √ 

Factors Affecting Influenza Exposure 
Risk 

√ √ √ √ 

Influenza Exposure Risks in Different 
CGA Work Settings 

√ √ √ √ 

Overview of Methods of Reducing Risks 
of Contracting Influenza in the 
Workplace 

√ √ √ √ 

Basic Hygiene, Screening and 
Distancing Practices 

√ √ √ √ 

SPECIAL MODULES  

Respiratory Protection   √ √ √ 

Quarantine Practices, Equipment and     √ √ 
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Training Topic 

Learner Audiences 

All 
CGA  

Group 
"1" 

CGA 

Group 
"2" 

CGA  

Group 
"3" 

CGA  

Facilities 

Assessing and Modifying Ventilation 
and Workplace Layouts       

√ 

 

The composition of the learner audiences is as follows: 

 

Group "1": 
- all CGA employees who routinely work in any of the following settings: 

Patient Care Room 
Patient Exam Room 
First Aid/Sick Room 
Service Counter 
Ticket Sales Counters 
Reception Area for the Public 
Public Transit Vehicles 
Vehicles - CGA and Client Occupants 

Aircraft - Commercial 
Jail Cell Areas 
Jail Cells 

- all police officers, provincial offences officers, and corrections officers 
- all inspectorate personnel (except OHS inspectorate) 
- all supervisors and managers of Group 1 personnel 
 
Group "2": 

- all CGA employees who act as health care or first aid providers 
- employees who may be required to enter into quarantine facilities (e.g. 
custodians, maintenance) 
- all supervisors and managers of Group 2 personnel 
 
Group "3": 
- CGA personnel responsible for managing building operations and building 
systems 
- joint health and safety committee members 
- OHS inspectorate 
- all supervisors and managers of Group 3 personnel 
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6.2 Measures to Take at Commencement of an Outbreak, and Between 

Outbreaks 

 

6.2.1 Timing of Implementation 

 

Section 6.2 presents recommendations for measures to take at the commencement of 

an outbreak.  Since, 

• preventive measures will, in theory, have the greatest beneficial effects when 

implemented early on, and  

• influenza infections can be transmitted across large geographic areas relatively 

rapidly, and  

• many undiagnosed cases are likely to exist and be transmitting infection by the time 

the first confirmed case is diagnosed,  

our advice with respect to implementation of these recommendations is as follows: 

(a) implement all of the measures in Section 6.2 when the first confirmed case has been 

identified within Canada or the United States; and  

(b) keep all of these measures in place until such time as it is evident that the incidence 

rate has diminished to 5% of its peak outbreak level; and 

(c) re-instate all of these measures if and when it appears that the incidence rate is 

under 5%, but reverses its downward trend and begins to rise. 

 

6.2.2 Institute pre-entry screening for all persons entering CGA workplaces. 

 

For CGA workplaces that are occupied only during daytime hours, screening is 

somewhat less critical than is the case in CGA workplaces that are also residential 

facilities for clients (such as CPRI, and the corrections facilities and detention centres).  

While the relative efficacy of self-screening versus administered screening is not certain, 

hypothetical considerations would suggest that administered screening by a competent 

person should be more effective than self-screening, and since we are assuming that 

members of the public may present a greater risk to CGA personnel than their 

coworkers, we recommend: 

• self-screening for all CGA personnel in all CGA workplaces 

• administered screening for all members of the public and contractors entering into 

any CGA workplace.   

 

Both the self-screening and administered screening protocol would include questions 

typical of those currently used in hospitals and residential care facilities, to assess the 

presence of potential signs and symptoms of infection, and potential exposure to cases.  

Screening questions might include: 

• Have you experienced any of the following symptoms within the last 48 hours: high 

fever (> 38°C), severe muscle aches and pains, extreme fatigue, shortness of 

breath, chest discomfort, sore throat, sneezing and coughing, nausea, vomiting, etc. 

• Have you had contact with anyone experiencing similar symptoms?  If yes, when? 
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Screening would conclude with mandatory hand hygiene using an alcohol-based hand 

sanitizer.  In addition, we are recommending one significant variation on the screening 

protocol, which is described in Section 6.2.3. 

 

6.2.3 Permit entry of potentially infected persons where feasible and risks are 

low. 

 

In situations where a person considers it essential that they enter a facility (for example, 

to collect a benefits cheque, or process a drivers license, etc.), there is a strong 

likelihood that the person will enter the facility, even if ill, regardless of the existence of 

screening procedures.  If we accept this as inevitable, then it would be sensible to make 

it possible for actually or potentially ill persons to enter and carry out their business in a 

manner that minimizes risks to others in the facility.   

 

Accordingly, we recommend that as an outcome of screening, individuals who fail 

screening (whether CGA employees or members of the public) be afforded the option of 

short-duration entry (e.g. 30 minutes) into the facility to conduct their business, on 

condition that they carry out the standard pre-entry hand-hygiene, and that they wear at 

minimum a surgical mask at all times while inside the facility.  The intent of this measure 

is to block and contain contaminated droplets that could otherwise be expelled by the 

individual sneezing or coughing.  For this measure to be effective, the following will be 

necessary: 

• training of CGA personnel in this measure, to promote compliance and proper use of 

face masks where required; 

• administered screening for public visitors and contractors, and screeners with the 

ability to demonstrate proper wearing and use of the surgical mask to persons 

required to wear same; and 

• authority on the part of the screener to prohibit access by persons who fail screening, 

or who are suspected of being ill, and who refuse to wear a surgical mask while in 

the building.  

 

6.2.4 Institute pre-admission quarantine procedures where practical at CGA 

workplaces having residential facilities for clients. 

 

To avoid the introduction of clients who may be ill and initiate an outbreak, pre-

admission 72 hour quarantine should be implemented to the extent practicable at CPRI, 

and adult corrections facilities.   During the quarantine period, the client would be 

required to remain within a designated quarantine assessment zone (which would not be 

the same as the quarantine zone for cases), and contact would be limited to adequately 

protected persons.   

 

Pre-admission quarantine is not expected to be achievable at detention centres or youth 

corrections facilities because of the short durations of many stays, and the frequencies 
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with which clients are required to transit between the facility and other sites such as 

courthouses or health care facilities. 

 

6.2.5 Remove or isolate CGA personnel who fall ill while in an CGA workplace. 

 

During an outbreak, any CGA personnel who display symptom onset while at work 

should, if possible and if necessary to reduce risk of disease transmission, be required to 

leave the workplace, or should be placed in temporary quarantine pending their 

departure as described in Section 6.1.7. 

 

6.2.6 Social distancing in the workplace 

 

Social distancing should start at the commencement of an outbreak.  Some practical 

distancing measures include the following: 

• Cancelling all in-person meetings and interviews except where absolutely 

necessary. 

• Maintaining distance when making introductions (including avoidance of hand 

shaking). 

• Working from home. 

• Using cafeteria facilities on a rotating basis over extended time periods to reduce 

the occupant density at any given time. 

• Having work groups schedule their activities in and out of the office so as to reduce 

the average number of persons present in the office at any given time. 

• Avoiding outdoor “smoke break” huddles. 

 

6.2.7 Surface disinfection for shared hand-held objects 

 

It is our conclusion that the current corpus of scientific evidence suggests that surface-

to-hand-to-mucosa contact is not a significant mechanism for transmission of influenza, 

and consequently we do not place priority on surface disinfection as a strategy for 

reducing influenza risks.  Nonetheless, we recognize that anxieties and perceptions of 

risk reduction may cause persons to want to engage in surface disinfection.  Therefore, 

surface disinfection may be practiced to the extent that disinfecting the surfaces of 

shared hand-held or hand-contact objects addresses these needs, and does not cause 

persons to discount the importance of other measures that are likely to be more effective 

in preventing transmission of influenza.  Where personnel have a desire to disinfect 

surfaces, they should be advised that disinfection is not necessary if the object in 

question has not been touched by another person within the past 48 hours, since there 

is not likely to be significant virus survival beyond this time period. 
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6.2.8 Personnel facing higher potential risk of exposure by virtue of their work 

environments should be provided with, and should wear, N95 respirators or 

better. 

 

Our field observations and exposure modeling leads us to recommend use of respiratory 

protection by CGA personnel whenever they are performing any work in any of the 

following occupancies, if such work requires them to be within 2 meters of any person 

who is known to be, or may be, infected: 

• Patient Care Room 
• Patient Exam Room 
• First Aid/Sick Room 
• Service Counters without Isolating Protective Barriers 
• Ticket Sales Counters without Isolating Protective Barriers 
• Reception Areas for the Public without Isolating Protective barriers 
• Public Transit Vehicles 
• Vehicles Containing CGA and Client Occupants 
• Commercial Aircraft 
• Jail Cell Areas 
• Jail Cells 
 

In addition, respiratory protection should be used and worn by the following occupations 
whenever their work requires them to be within 2 meters of any person who is known to 
be, or may be infected: 

• all police officers, provincial offences officers, and corrections officers 
• all CGA health care providers (nurses, physicians, allied health professions, 

etc.) 
• all inspectorate personnel  

 
With respect to the type of N95 respirators that should be used, we consider either 
single use or re-usable respirators to be suitable.  For police officers and corrections 
officers, re-usable respirators issued for personal use may prove to be a better choice 
than single-use respirators, principally because it is likely to be more convenient for 
these personnel to carry around a personal re-usable respirator than boxes of single-use 
respirators.   
 
In infection prevention applications, concerns are sometimes raised over the potential 
risk of self-inoculation by improper doffing of contaminated respirators.  This is a concern 
that has arisen from the use of respirators in patient care settings, where procedures 
such as intubation or close proximity examination may result in respirators of caregivers 
being splattered with sputum discharged by the patient during the procedure.  There is 
significantly less potential for this type of contamination occurring in most of the CGA 
workplace usage scenarios where we are recommending respirator use, although there 
are some analogous scenarios that can be envisioned, such as potentially infected 
prisoners spitting into the respirator-clad faces of police or corrections officers.   
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On the whole, we do not consider these potential surface contamination scenarios to be 
a sufficient basis for favoring disposable respirators over re-usable respirators for CGA 
personnel.  As noted in the above paragraph, there are likely to be relatively few 
circumstances where significant surface contamination of the respirator will occur.  
However, if the surface of the respirator does become contaminated, resulting in the 
transfer of contaminants to the user’s hands, it makes no difference whether the 
respirator is re-usable or disposable – if the hands are contaminated, then they are 
contaminated, in which case the appropriate course of action is to avoid hand-to-face 
contact until such time as the hands have been washed.  There is also no evidence to 
suggest that on the whole, the potential for self-contamination is greater when using re-
usable respirators as compared to single-use disposable respirators.  In addition, based 
on our review of the scientific literature, it is our conclusion self-inoculation is not likely to 
be a significant mechanism for transmission of influenza, and consequently, we are not 
overly concerned by the potential for hand contamination during doffing.  Finally, in a 
severe prolonged pandemic scenario, we consider it likely that supplies of single-use 
respirators will be exhausted long before the end of the pandemic, in which case re-
usable respirators would be the only remaining option. 
 

6.2.9 Raise relative humidity where possible. 

 

As there is some evidence that increased relative humidity shortens the survival of 

airborne influenza virus, and given that drier air conditions are also thought to increase 

risks of non-influenza upper airway infections, indoor relative humidity levels at CGA 

workplaces should be raised to the upper end of design ranges, and remain there until 

conclusion of the pandemic. 

 

6.2.10 Execute air separation where judged necessary. 

 

Air separation plans for high risk occupancies, developed pursuant to the 

recommendations in Section 6.1.3, should be implemented at the outset of an outbreak. 

 

6.2.11 Increase fresh air exchange in facilities 

 

As there is likely to be a relationship between the ventilation adequacy and risk of 

contracting influenza, the following actions should be taken for occupancies labeled “A” 

or “B” in Table 1: 

• For centrally-ventilated facilities, increase the fresh air exchange rate to the highest 

levels attainable for the given heating and cooling equipment. 

• For facilities with openable windows, open windows to the extent practicable to 

increase fresh air infiltration into the facility. 
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7.0 Questions and Answers 
 

 

If someone started showing influenza symptoms while at work, should we 

disinfect surfaces and objects they’ve come into contact with? 

 

While influenza virus may be present on such surfaces and objects, the risk of another 

person contracting influenza by contact with those surfaces and objects is likely to be 

very low.  Nonetheless, disinfection can be performed strictly for personal hygiene 

purposes, or to lessen fears that failing to disinfect could result in transmission of 

influenza.  If 48 hours or more has elapsed between the time that the sick person had 

contact with a surface or object, any virus deposited by the sick person is likely to have 

become inactive, and disinfection would be unnecessary.   

 

How far should away should I remain from someone who might have influenza? 

 

Keeping a distance of at least 2 meters will result in a significant degree of risk 

reduction.  You should also try not to remain for too long in a confined area with any 

person who is coughing or sneezing, even if you are 2 meters away.   

 

What disinfectants should we be using for hand hygiene? 

 

The method of washing is as important as what you use.  Soap and water is adequate, 

so long as you thoroughly wash the hands with soap suds for at least 30 seconds before 

rinsing.  60% to 90% alcohol-based hand rub is the preferred waterless disinfectant. 

 

Under what circumstances would I need to wear a face mask to protect myself 

from virus exposure? 

 

If your work requires you to be in frequent close proximity (2 meters or less) to persons 

who are infected, or who may be infected, you should wear a face mask (N95 

respirator). 

 

If I have to wear a face mask, what type should I wear? 

 

Wear a respirator bearing the designation “N95”, “P95”, “R95”, “N99”, “P99”, “R99”, 

“N100”, “P100”, “R100”, or “HEPA filtered”.  The most commonly used respirator for 

influenza protection is the N95 type.  Either single-use (disposable) or re-usable types 

are appropriate.  If an N95 or better respirator is not available, a surgical mask is the 

next best choice, but it provides a significantly lower level of protection. 

 

 



Recommendations for Influenza Pandemic Workplace Infection Prevention and Control Measures  
Canadian Government Agency 

REA Project 13188 
 
 

Page 71 of 94 

 

 

August 1, 2008 

© Resource Environmental Associates 

If we wanted to disinfect a surface or object, what disinfectant should we use? 

 

There are many options – isopropanol, ammonium chloride, chlorine bleach, hydrogen 

peroxide, activated hydrogen peroxide, non-chlorine bleach, etc.  The main 

considerations are (1) what’s available, (2) what’s the safest choice in the 

circumstances, and (3) is the substance compatible with the surface to be disinfected. 

 

Is there a point where the number of sick persons in the work setting creates risk 

of transmitting infection simply from breathing the air? 

 

There is evidence to suggest that if you spend several minutes in a hospital room with  

one very sick influenza patient, this may be sufficient exposure for you to get sick.  A 

single sick person coughing for hours on an airplane can also cause many other people 

nearby to get sick.  However, there is no real formula to predict how long you need to be 

present in a room with a certain number of sick people for you to get sick.  The risk of 

getting sick from inhalation of airborne virus increases with the number of sick persons 

present, and the confinement of the room.    

 

We have a long counter where we serve the public and there is no barrier to 

separate workers from the public.  What should we do? 

 

If possible, keep as great a distance from the public as possible.  For example, if the 

counter depth is 3 feet, post signage asking clients to keep at least one foot away from 

the edge of their side of the counter, and you try to keep at least 1 to 2 feet away from 

the edge of your side of the counter.  This gives you a separation distance of almost 6 

feet (or 2 meters), which affords a high level of protection from exposure to droplets and 

droplet nuclei that might be expelled if a person coughs or sneezes in your direction.  

Also, avoid hand contact with the client, and regularly wash your hands or use hand 

sanitizer. 

 

If I’m issued a re-usable respirator for my own exclusive use, is there a risk that I 

might transfer contaminants from the respirator to my hands when I take it off, 

and make myself sick? 

 

If someone who is ill coughs, sneezes, spits or otherwise directly discharges sputum 

onto your respirator, then your respirator will likely have virus contaminants on the 

surface.  If the respirator is a re-usable type, use a disinfectant wipe to wipe off the 

exterior surfaces of the respirator before taking it off.  When you take off the respirator, 

immediately sanitize it, and wash your hands and face.  If the respirator is a disposable 

type, try to avoid hand contact with the contaminated surfaces as you take off the 

respirator, and after your dispose it immediately wash your hands and face.  If you have 

worn a respirator and nobody has directly coughed, sneezed, spit or otherwise 
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discharged sputum onto it, then there will not be significant surface contamination and 

you need not worry. 

 

A person just had a coughing spell inside a small room – is the air safe to 

breathe? 

 

If you are at least 2 meters away from the person, and the room is very large, or it is 

smaller but well ventilated, there is very little risk that the coughing spell will cause you to 

get sick.  However, if the room is small, confined, and poorly ventilated, it might be a 

good idea to create some distance between yourself and the person who is coughing. 

 

If we change the air filters in the ventilation system will this make the air safer? 

 

In short, the answer is “no”.  Conventional filters in the ventilation systems of commercial 

buildings are not particularly effective in filtering out particles as small as viruses.  As 

such, these filters really don’t capture viruses, and so changing the filters won’t really 

make any difference in the amount of airborne virus passing through the ventilation 

system.   

 

Where does it make sense to consider installing ultraviolet light sterilization 

equipment? 

 

Certain types of ultraviolet lamps (specific wavelengths, power outputs, installations) 

have been shown effective in deactivating viruses.  The main application for these lamps 

would be to sterilize return air inside return air ductwork of a mechanical ventilation 

system, in order to reduce ambient airborne virus concentrations in the ventilation 

system and in the building.  These types of installations are intended for use in 

specialized situations, such as quarantine facilities. 
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Appendix 1  

Information on Hand and Surface Disinfectants 
 

 

The following information is taken from Kampf and Kramer (2004). 

 

Non-medicated soap  

• Contains no active ingredient with antimicrobial activity (other than preservatives). 

• Plain soap and water reduces numbers of viruses by mechanical removal of loosely 

adherent organisms from the hands.   

• Some studies of hand washing with soap and water are ineffective in eliminating 

adenovirus from the culture-positive hands of a physician and patients. 

 

Chlorhexidine  

• antiviral activity against influenza virus has been described as “good” against 

enveloped viruses such as influenza  

 

Triclosan 

• 2% triclosan for 20 seconds reduces rotavirus activity by 2.1log10 units  

 

Ethanol  

• Stronger concentrations (e.g. 95%) have better viricidal activity than lower 

concentrations (60-80%) 

• Hand rub with 95% ethanol described to have broad virucidal activity within 2 

minutes 

• Antiviral activity of ethanol described as “good” against enveloped viruses such as 

influenza  

 

Isopropanol 

• When hands contaminated with rotavirus are treated with 70% isopropanol for 10 

seconds, the number of test viruses was reduced by 99.8% (i.e. RF 2.7) – similar to 

washing with soap and water for 30 seconds 

• Hands contaminated with poliovirus reduced only 0.8log10 units within 10 seconds 

after use of 70% isopropanol 

• Isopropanol more effective at removing resident hand flora and artificial 

contamination from hands than nonmedicated soaps and antimicrobial soaps 
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TYPE ADVANTAGES DISADVANTAGES COMPATIBILITIES AND 

USES 

Plain soap and 

water 

Reduces viruses by 

mechanical removal.  

Readily available. 

No antimicrobial 

activity. 

Any fabric or non-porous 

material that is not 

damaged by water. 

Chlorhexidine Good antiviral 

activity. 

Can irritate skin with 

repeated use. 

Active ingredient in 

antimicrobial soaps in 

health care settings.  Also 

a common ingredient in 

mouthwash.  Good skin 

sanitizer, but not typically 

used for sanitizing 

surfaces of inanimate 

objects. 

Triclosan Good antiviral 

activity. 

Can irritate skin with 

repeated use. 

Good antiviral activity.  

Present in many 

consumer products: anti-

bacterial soaps, 

mouthwash, toothpaste, 

household anti-microbial 

detergent-based cleaning 

products.  Most likely to 

be used in the form of 

anti-bacterial soap or 

anti-microbial cleaning 

products.  See “plain 

soap and water” for 

compatibilities. 

Ethanol (95%) Antiviral activity 

described as good 

against viruses such 

as influenza. 

Flammable at 95% 

concentration.  May be 

ingested by some 

populations. 

Useful for fabrics and 

surfaces that would be 

damaged by water, soap, 

or detergent-based 

cleaning products.  Can 

be used on fine furniture, 

but repeated use will dull 

finishes. 

Isopropanol 

(70%) 

Good antiviral 

activity.  Easily used 

and carried in gel 

form. 

If in liquid form, may be 

ingested.  Flammable 

at 70% concentration. 

Same as for ethanol. 
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Appendix 2  

Instructions for Donning and Doffing Personal 

Protective Equipment 
 

 

Use of Gowns 

 

(1) Start with clean (washed) hands 

(2) Take a clean gown from clean storage 

(3) Put on the gown, being careful to avoid letting the gown touch potentially 

contaminated or dirty surfaces 

(4) If another person’s assistance is necessary to put on or tie the gown, ensure that 

person starts with clean hands 

(5) If gloves are being used while wearing the gown, keep the gloves on while removing 

the gown, and remove the gloves only after the gown has been placed into a laundry 

container 

(6) When removing the gown, take care to prevent the gown from contaminating clean 

surfaces 

(7) Place the used gown into a laundry bin or bag – do not reuse until it has been 

laundered 

(8) Inspect your clothing to ensure that no liquids have penetrated onto your clothing 

(9) Wash hands  

 

Use of Disposable Gloves  

 

(1) Start with clean (washed) hands 

(2) Take new gloves from clean storage 

(3) Inspect the gloves for tears and discard any defective or damaged gloves 

(4) Put on the gloves, being careful to avoid letting the gloves touch potentially 

contaminated or dirty surfaces 

(5) If gloves become torn or punctured during use remove immediately and wash hands 

(6) When removing the gloves, take care to prevent the gloves from contaminating clean 

surfaces 

(7) Place the used gloves into a designated waste receptacle 

(8) Wash hands  

 

Types of Glove Materials and Styles 

 

Latex, nitrile and vinyl gloves all afford protection from potentially-infected fluids and 

many low-level disinfectants.  The following are the key features of each recommended 

glove material. 

 



Recommendations for Influenza Pandemic Workplace Infection Prevention and Control Measures  
Canadian Government Agency 

REA Project 13188 
 
 

Page 76 of 94 

 

 

August 1, 2008 

© Resource Environmental Associates 

Latex:  High durability and barrier performance.  Not suitable for persons with latex 

sensitivity.  

 

Nitrile:  Comparable to latex in durability.  Provides better barrier performance against 

oils and hydrocarbons than latex or vinyl.  Typically more expensive than latex. 

 

Vinyl:  Less durable than latex and nitrile.   

 

Most disposable gloves come only in wrist-length, but some types are available in mid-

arm length.  Wrist or mid-arm length styles are suitable for most situations where glove 

use is warranted.   

 

Use of Face Shields or Goggles 

 

(1) Start with clean (washed) hands 

(2) Take the face shield or goggles from clean storage 

(3) Inspect the equipment for defects or damage 

(4) Put on the equipment 

(5) Wash hands before removal of a face shield or goggles 

(6) After removal, face shields and goggles should be cleaned with an isopropanol-

based eyeglasses cleaner (see procedure below) 

 

Cleaning Face Shields or Goggles After Use 

 

(1) Start with clean hands 

(2) Don gloves 

(3) Apply isopropanol-based eyeglasses cleaner over all surfaces of the face shield or 

goggles 

(4) Rub the cleaner around the surfaces and wipe off with clean paper towels 

(5) Apply the cleaner one more time and wipe dry   
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Appendix 3 

Additional Information on Occupancies Listed in Table 3 
 

 

 

Type of 
Occupancy 

Definition                                         
(NB. colloquial) 

Accessi-
bility Type of Activities in 

Occupancies                  
(described activities 

include, but are not limited 
the following) 

Examples of 
Facilities 

where 
Occupancies 
are Typically 

Found E
m

p
lo

y
e
e
 

P
u

b
li

c
 

Office - 
Private 

Private office, 
dedicated to one 
worker 

X   

General office activities 
(administrative, planning, 
organizing, phone calls, 
etc)  

Most CGA 
facilities 

Office - 
Group 

Group-style 
office, space 
shared by more 
two or more 
workers 

X   

General office activities 
(administrative, planning, 
organizing, phone calls, 
etc)  

Most CGA 
facilities 

Meeting room Room where 
workers hold 
meetings 

X   
Staff meetings, project 
meetings, worker-public 
meetings, etc 

Most CGA 
facilities 

Staff Lounge Room where 
workers can sit 

X   

Sitting, talking, reading, 
resting, and/or snacking  

Schools, 
rehabilitation 
centres, 
courthouses, 
office buildings 

Training / 
Confc Rm 

Room where 
workers are 
training or 
conferences are 
held  

X   

Staff training courses, 
professional development 
conferencing 

Schools, 
rehabilitation 
centres, 
courthouses, 
office buildings 

Public 
Information 
Display Area 

Area where 
information is 
displayed to 
public 

X X 

Public viewing of displayed 
information, tours 

Cultural 
facilities (e.g. 
Ontario 
Science 
Centre, 
museums, 
galleries), 
Parks 

Reception 
Area 

Area where 
workers receives 
and directs public 
to a service  

X X 

Meeting, greeting, directing, 
general administrative, 
phone calls, paging  

Lobbies, 
foyers, doctor's 
offices, nursing 
stations 
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Occupancy 

Definition                                         
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Accessi-
bility Type of Activities in 

Occupancies                  
(described activities 

include, but are not limited 
the following) 

Examples of 
Facilities 

where 
Occupancies 
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Found E
m

p
lo

y
e
e
 

P
u

b
li

c
 

Self Serve 
Kiosks 

Area were public 
can use visual 
display terminals 
or computers to 
input information 

X X 

Public utilization, worker 
maintenance and cleaning 
of equipment 

ServiceOntario 
Kiosks, ATMs 

Public 
Computer 
Terminals 

Area were public 
can use visual 
display terminals 
or computers to 
find government 
information 

X X 

Public utilization, worker 
maintenance and repair 

ServiceOntario 
facilities 

Commercial 
Sales 

Area where 
workers sell 
products to public 

X X 

Worker selling, stocking, 
and bagging products. 
Public buying products.  

Gift shops, 
tuckshops, 
general stores 

Court Room Room where law 
court sits 

X X 
Court proceedings Court houses 

Witness 
Holding 
Area/Waiting 
Room 

Area where 
witnesses are 
held before 
proceeded to the 
Court Room 

X X 

Public, acting as witnesses, 
waiting to go to Court. 
Public may converse with 
legal representation at this 
point.  

Court houses, 
detention 
centres 

Jail Cell Area where 
inmates reside 
while in jail 

  X 
Living, eating, sleeping Jails, police 

detachment 
units 

Jail Cell Area Area adjacent to 
jail cells X   

Monitoring of jail inmates by 
workers 

Jails, police 
detachment 
units 

Temporary 
Holding Cell 

Area where 
inmates are 
temporarily held   X 

Public, in position of 
potential inmate, waiting to 
go to Court/detention centre 
to be arraigned. May be 
with one than one person.  

Jails, police 
detachment 
units 

Library Depository to 
contain books 
and other 
materials for 
reading and 
study 

X X 

Public and workers read, 
study, and write 

Schools, 
rehabilitation 
centres, court 
houses, offices, 
resource 
centres 

Laundry Area Area to launder 
soiled items 

X   

Articles are washed and/or 
dried in laundering 
machines 

Residential 
schools, 
rehabilitation 
centres, 
detention 
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Occupancies                  
(described activities 
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m

p
lo

y
e
e
 

P
u

b
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centres 

Physical 
Fitness 
Facilities 

Facilities for 
workers to be 
engage in 
physical fitness 
activities  

X   

Aerobics, weight lifting, wall 
climbing 

Residential 
schools, 
rehabilitation 
centres, 
detention 
centres, police 
detachment 
units 

Washroom - 
Private 

Washroom used 
by only workers  X   

  All CGA 
facilities 

Washroom - 
Public 

Washrooms used 
by workers and 
public 

X X 
  All CGA 

facilities 

Change 
Room / 
Locker Room 

Rooms for 
workers to 
change clothing 
or store personal 
items while at 
work 

X   

Changing clothes, stowing 
personal articles during 
workday 

Transfer 
station, 
residential 
schools, parks 

Showering 
Room - 
Private 

Room for worker 
or public to take a 
private shower 

X X 

Showering, bathing in 
separate shower/bath stalls 

Worker - as 
part of locker 
room/change 
room                     
Public - as part 
of a residential 
facility or 
patient care 
facility,    Parks 

Showering 
Room - 
Group 

Room for worker 
or public to take a 
non-private 
shower 

X X 

Showering, bathing in non-
separated shower/bath 
stalls 

Jails, detention 
centres 

Service 
Counter 

Area where 
worker provides a 
service to public 

X X 
Meeting, greeting, general 
administrative, and service 
delivery  

Most CGA 
facilities 
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p
lo

y
e
e
 

P
u

b
li

c
 

Patient Care 
Room 

Room where 
public receives 
care from worker 
for some 
continuous 
amount of time 

X X 

Public (patient) lays in a 
bed or chair. Worker 
monitors patient, provides 
food and medication, 
provide medical attention, 
and aids patient as needed 
with washing/showering/ 
moving needs 

Dedicated 
health wings in 
rehabilitation, 
residential 
schools, 
detention 
centres 

Patient 
Examination 
Room 

Room where 
public would be 
examined but 
would not receive 
continuous care  

X X 

Public (patient) is examined 
by healthcare professional.  

Dedicated 
health wings in 
rehabilitation, 
residential 
schools, 
detention 
centres 

Medication 
Room 

Room where 
medication is 
stored 

X   

Medication preparation, 
retrieving 

Dedicated 
health wings in 
rehabilitation, 
residential 
schools, 
detention 
centres 

First Aid / 
Sick Room 

Room where 
public or worker 
receives medical 
attention, but 
does not receive 
care for some 
continuous 
amount of time  

X X 

Providing first aid, providing 
room for sick person to rest 
until they leave the facility 

Many CGA 
facilities 

Public 
Waiting 
Room 

Room where 
public awaits a 
service 

X X 
Sitting, reading, talking 
while waiting for a service 

Schools, health 
units 

Laboratory Room where 
worker or public 
performs 
scientific 
research 

X X 

Analyzing, research, note 
taking, talking, discussing 
laboratory work  

Classroom-like 
setting where 
school children 
perform 
experiments, 
etc. 

Classroom Room where 
worker instructs 
public X X 

Sitting, reading, writing, 
talking, discussing school 
related topics.  

Schools, 
learning 
centres (e.g. 
Ontario 
Science 
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p
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y
e
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P
u

b
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Centre, 
children 
rehabilitation 
facilities), parks 

Sleeping Spaces used by 
workers or public 
as sleeping 
quarters 

X X 

Sleeping Bedrooms in 
facilities 
providing 
residential 
care, parks 

Residential 
Common 
Area 

Areas used by 
public to seat, 
meet, or lounge 

X X 

Sitting, reading, writing, 
talking, gaming 

Residential 
schools, 
rehabilitation 
centres  

Residential 
Living Room 

Areas used by 
public to seat, 
meet, lounge, or 
watch TV 

X X 

Sitting, reading, writing, 
talking, watch TV or movie 

Residential 
schools, 
rehabilitation 
centres  

Residential 
Entertain-
ment  

Area used by 
public for 
entertainment 
purposes 

X X 

Playing games, arts and 
crafts, music lessons 

Residential 
schools, 
rehabilitation 
centres  

Gymnasium Area used by 
public for athletic 
purposes such as 
sports and/or 
physical fitness 
activities 

X X 

Playing sports, group or 
individual. 

Residential 
schools, 
rehabilitation 
centres  

Pool Water filled 
excavation 

X X 

Swimming, rehabilitation Residential 
schools, 
rehabilitation 
centres 

Servery A counter, hutch 
or room where 
food is served 

X X 

Food serving Residential 
schools, 
rehabilitation 
centres 

Kitchen A room equipped 
for preparing food X   

Food preparation 
(preparing, cooking, 
reheating, etc) 

Most CGA 
facilities 

Lunchroom A room where 
workers can eat 
lunch 

X   
Eating, microwaving food Most CGA 

facilities 

Cafeteria A restaurant 
where public or 
workers serve 

X X 

Eating, sitting Schools, 
cultural 
facilities (e.g. 
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themselves and 
pay a cashier 

Ontario 
Science 
Centre, 
museums, 
galleries) 

Restaurant A space where 
the public or 
workers select 
food and pay a 
server 

X X 

Eating, sitting Cultural 
facilities (e.g. 
Ontario 
Science 
Centre, 
museums, 
galleries), 
parks 

Dining Room An area where 
the public eats 
food 

X X 

Eating Rehabilitation 
centres, 
residential 
schools 

Utility Room A room 
containing 
electrical, water, 
power controls 

X   

General maintenance and 
repair 

All CGA 
facilities 

Janitorial 
Closets 

A room to store 
cleaning and 
maintenance 
supplies 

X   

Equipment storage  All CGA 
facilities 

Storage 
Rooms 

A room to store 
supplies X   

Article/item/equipment/com-
modity storage 

All CGA 
facilities 

Mail Room A room where 
mail is received 
and sorted 

X   
Mail sorting  Most CGA 

facilities 

Printing Area A room 
containing 
printing 
equipment (e.g. 
photocopiers, 
computer 
printers) 

X   

Printing, photocopying, 
stapling, hole-punching 

Most CGA 
facilities 

Warehouse A large storage 
room to store 
goods, supplies, 
or commodities X   

Article/item/equipment/com
modity storage, forklift truck 
driving, pallet driving 

Cultural 
facilities or 
natural 
resources (e.g. 
Ontario 
Science 
Centre, 
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p
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y
e
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P
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b
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museums, 
galleries) 

Manufactu-
ring 

An area where 
manufacturing 
processes are 
carried out 

X X 

Wood working, drilling, 
cutting, or other industrial 
like process to produce 
something for onsite at 
facility or to be shipped 
offsite of facility 

Ontario 
Science Centre 
workshops, 
general 
workshops, 
correctional 
institution 
workshops 

Shipping and 
Receiving 
Bays/Docks 

A platform or 
area where 
vehicles can be 
loaded and 
unloaded 

X   

Loading, unloading, 
stacking, driving, forklift 
driving, pallet driving 

Many CGA 
facilities 

Corridor / 
Hallway 

An interior 
passage onto 
which rooms 
open 

X X 

Walking, pushing/pulling 
wheeled equipment 

All CGA 
facilities 

Mechanical 
Room 

A room 
containing 
mechanical 
equipment (e.g. 
air handling unit, 
boiler, chiller, 
water heater,  
sprinkler 
distribution, etc) 

X   

General maintenance and 
repair 

All CGA 
facilities 

Tunnels 
Between 
Buildings 

An interior 
underground 
passageway 

X X 

Walking Residential 
schools, 
rehabilitation 
centres 

Outdoor work Outdoor 
X X 

Gardening, grass cutting, 
exterior maintenance and 
repair 

Many CGA 
facilities 

Gatehouse / 
Roadway 
booth 

Small enclosure 
occupied by 
worker who 
permits entry to 
facility grounds 

X X 

Admissions, money 
transfer, directions 

Parks, cultural 
centres 
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Occupancies                  
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p
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y
e
e
 

P
u

b
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Vehicles Wheeled 
conveyance used 
on land to carry 
people and/or 
goods 

X X 

Driving Most CGA 
facilities 

Garages Room where 
vehicles are 
parked and/or 
maintained 

X   

General storage, 
maintenance and repair 

Most CGA 
facilities 

Aircraft 
Hangar 

A large building 
in which aircraft 
are kept and 
maintained 

X   

General storage, 
maintenance and repair 

Hangars 

Marina/Water
-craft Storage 

An area where 
watercraft are 
parked and/or 
maintained 

X   

General storage, 
maintenance and repair 

Parks 
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