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NEW PHYSICAL
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Ensure compliance with the latest South African physical
agents regulation using a multi-tiered monitoring approach
for indoor air quality. 
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TESTING AIR QUALITY:

Total particulate matter
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Controlled environment monitoring
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Accurate measurements. Expert
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Microbial air samplers are high-
performance portable active air samplers

suitable for use in cleanrooms, aseptic
environments and IAQ studies.

Handheld Particle Counters are
feature-rich instruments that are ideal
for spot-checking inside of your critical

environments or Indoor Air Quality
applications and can hold up to 3000

records of particle data.

Reliably measure key specific
pollutants (VOCs, CO, O3, NO2, NH3,

HCHO, etc.; choose from 25+ gas
sensors), as well as particulate,

ventilation rates, differential pressure
and more.
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Indoor air quality monitoring: protecting people,  
processes, and productivity in South Africa

Indoor air quality (IAQ) is becoming an increasingly important topic 
across South Africa as industries place greater focus on occupational 
safety, environmental controls, and operational reliability. While air 
quality concerns were once mainly associated with mining, heavy 
industry, or healthcare environments, businesses across multiple 
sectors are beginning to recognise that the quality of the air inside 
a facility can directly affect employee health, product integrity, 
productivity, and profitability.

As IAQ standards become stricter and awareness grows around 
airborne exposure risks, many organisations are turning towards 
routine environmental monitoring programmes to better under-
stand the conditions within their facilities. These programmes are 
designed not only to identify hazards when problems arise, but also 
to prevent contamination events before they lead to operational 
disruptions, employee illness, product loss, or costly remediation 
efforts. The Physical Agents Regulations, 2024 (promulgated on  
6 March 2025, under the Occupational Health and Safety Act  
No. 85 of 1993) establish strict mandates for managing IAQ. 
Employers must eliminate hazardous airborne risks at the source 
or control them at specified levels.

Airborne contamination has a wide range of sources. Some contami-
nants are visible, while many are microscopic and remain unnoticed 
until symptoms, complaints, or product failures begin to appear. 
Common airborne concerns include dusts, mould spores, pollens, 
combustion particles, volatile compounds, and airborne micro-
organisms such as bacterial and fungal contaminants. In industrial 
and controlled environments, even relatively small increases in 
airborne particulate levels can lead to negative consequences and 
outcomes.

One of the most widely used tools in environmental monitoring is air-
borne particle counting (Figure 1). Particle counters are used to measure 
the concentration and size of particles suspended in the air. This allows 
organisations to establish baseline environmental conditions and detect 
changes that may indicate failing filtration systems, poor housekeeping 
practices, process contamination, or ventilation deficiencies.

Particles are constantly generated through normal activity. Employees 
moving through a workspace, opening packaging materials, operat-
ing machinery, or transferring powders can all contribute to elevated 
particulate levels. Outdoor pollution and seasonal environmental 
conditions may also affect IAQ, particularly in facilities with low air 
turnover rates or inadequate filtration systems.

In manufacturing and industrial settings, excessive airborne par-
ticles can impact both worker safety and operational performance. 
Fine particulate matter may contribute to respiratory irritation, long-
term exposure concerns, reduced worker comfort, and increased 
absenteeism. At the same time, particles can contaminate products, 
interfere with sensitive equipment, and compromise quality-
controlled processes.

Healthcare environments face even greater challenges when it comes 
to airborne contamination control. Hospitals, laboratories, pharma-
cies, and sterile compounding areas rely heavily on environmental 
controls to protect patients, staff, and critical procedures. Airborne 
particles and microbial contaminants can contribute to hospital-
acquired infections, sterile product contamination, and procedural 
complications that require treatment at the expense of the facility, 
because environmental conditions were not carefully managed.

For this reason, many healthcare and pharmaceutical facilities 
implement ongoing environmental monitoring programmes that 
include both particle measurement and microbial air sampling. 
These programmes help validate the effectiveness of filtration sys-
tems, pressure relationships, cleaning procedures, and ventilation 
performance, while supporting compliance with increasingly strict 
regulatory standards.

Microbial and pathogen sampling has become another major compo-
nent of IAQ monitoring. While particles themselves can present haz-
ards, biological contaminants often create additional health, safety, 
and operational risks. Air sampling technologies can help identify 
the presence of airborne mould spores, bacteria, yeasts, and other 
biological materials that may otherwise remain undetected (Figure 2).

Figure 1: GrayWolf PC-3016A six-channel particle meter 
Source: GrayWolf Sensing Solutions

Figure 2: ActiveCount 100 automated microbial detection system 
Source: Lighthouse Instruments
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This type of monitoring serves several important purposes. In some 
facilities, routine microbial sampling is performed proactively to 
identify contamination trends before they become serious problems. 
In other cases, air sampling is used as a diagnostic or remediation 
tool following water intrusion, visible mould growth, employee 
complaints, or heating, ventilation, and air conditioning (HVAC) 
system failures.

Following a moisture event or building leak, microbial contamina-
tion may develop in concealed building materials, HVAC compo-
nents, and occupied spaces before visible mould growth becomes 
apparent. An IAQ investigation, combining particulate monitoring, 
ventilation assessment, humidity measurement, airflow evaluation, 
and targeted contaminant testing can identify abnormal airborne 
conditions, determine the extent and migration pathways of the 
issue, support root-cause analysis, and verify that remediation 
activities have effectively restored acceptable indoor environmental 
conditions.

Industrial operations also benefit significantly from routine air qual-
ity monitoring. Manufacturing facilities frequently generate airborne 
contaminants through cutting, grinding, packaging, combustion, 
powder handling, and material transfer processes. Without effec-
tive monitoring and ventilation controls, these airborne hazards 
can accumulate over time and negatively affect both employees 
and equipment.

Figure 3: GrayWolf AdvancedSense™ XM Environmental Test Meter 
displaying environmental monitoring parameters 
Source: GrayWolf Sensing Solutions

for employees to report conditions and ailments to regulatory bodies 
or post about them on social media, companies are increasingly using 
real-time data to make informed decisions regarding workplace safety 
and operational controls. The results of an environmental monitoring 
programme can include better regulatory compliance, better productiv-
ity, and brand protection.

Table 1. Three-tier indoor air quality management model summary

Tier Objective Frequency Tools

Tier 1: Screening Detect deterioration Continuous IAQ sensors

Tier 2: Diagnosis Identify contaminants Periodic/event driven Sampling + laboratory analysis

Tier 3: Investigation Prove cause and control As required Advanced monitoring, HVAC testing, modelling

HVAC: heating, ventilation, and air conditioning, IAQ: indoor air quality

Many organisations are now using environmental monitoring data to 
establish exposure-control strategies within their facilities (Figure 3). 
Depending on airborne contaminant levels, certain workspaces may 
require respiratory protection, restricted occupancy periods, or addi-
tional engineering controls to maintain safe working conditions. Rather 
than relying solely on assumptions, periodic inspections, and waiting 

While mainstream indus-
tries often answer to regu-
lators when it comes to air 
quality for process control 
and employee safety, even 
South Africa’s emerging 
legal cannabis industry 
(Figure 4) has begun to face 
many of the same environ-
mental challenges seen in 
other controlled agricultural 
and processing environ-
ments. Although still devel-
oping from a regulatory and 

occupational safety perspective, cannabis cultivation and processing 
facilities are becoming more aware of issues involving mould spores, 
humidity control, airborne plant material, and contamination risks that 
may affect both workers and product quality.

As the industry matures, IAQ monitoring will likely become an increas-
ingly important part of environmental control programmes within these 
facilities. The three-tiered monitoring approach, looking at IAQ in terms 
of gases, is summarised in Table 1.

Tier 1 is continuous IAQ screening (baseline and early warning) with 
the purpose of identifying deterioration in IAQ conditions before they 
become a health, productivity, or compliance issue, using fixed or 
portable IAQ monitors and parameters such as ventilation indicators 
(CO2), combustion gases (CO), thermal comfort (temperature and rela-
tive humidity), particulates (PM10,  PM2.5, ultrafine particles), and total 
volatile organic compound (TVOC) indicators.

Tier 2 is a targeted IAQ contaminant assessment, used to determine 
the exact pollutant causing the IAQ problem, and is triggered by occur-
rences such as persistent complaints, elevated Tier 1 readings, renova-
tions or new furniture, odours, increased absenteeism, and seasonal 
deterioration. 

Tier 3 is advanced IAQ investigation and control verification used for 
complex problems, litigation, occupational hygiene investigations, and/or  
high-risk environments. This includes advanced monitoring, using real-
time sensor networks, laboratory analyses, and building diagnostics 
such as HVAC assessment and computational fluid dynamics modelling. 

Figure 4: The emerging legal 
cannabis industry faces the same 
environmental challenges seen in 
other controlled agricultural and 
processing environments Image: CDCSA
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Figure 6: Seasonal variation in indoor air quality (IAQ), particularly how pollutant levels (PM2.5, PM1.0, VOCs, CO2) often 
increase during colder seasons due to reduced ventilation and increased indoor activity. 
Source: Wang K, Wang W, Li L, et al. Scientific Reports volume 10, Article number: 8160 (2020)

Beyond worker health, IAQ is directly connected to operational profit-
ability (Figure 5). Contaminated products, failed quality tests, product 
rework, remediation projects, production downtime, and workers’ 
compensation claims can create significant financial burdens for busi-
nesses. A single contamination event may result in product recalls, yield 
loss, damaged inventory, or extended operational shutdowns that far 
exceed the cost of implementing preventative monitoring measures.

Because of this, many organisations are shifting away from purely 
reactive approaches towards preventive environmental monitoring 
strategies. Historically, companies often waited for complaints, visible 
contamination, or equipment failures before investigating IAQ issues. 
Today, more businesses recognise the value of identifying environ-
mental trends early, before they develop into larger operational or 
health-related problems.

Routine monitoring allows facilities to better understand how their 
environments behave over time. Seasonal changes, occupancy levels, 
process adjustments, and maintenance issues can all influence airborne 
contamination levels (Figure 6). By continuously collecting environ-
mental data, organisations can make informed decisions regarding 
filtration systems, ventilation upgrades, cleaning practices, process 
controls, and employee protection measures.

Indoor air quality monitoring is no longer viewed simply as a main-
tenance concern. It is increasingly becoming a critical component of 
workplace safety, quality assurance, risk management, and operational 
efficiency. Whether protecting healthcare environments, industrial 
manufacturing processes, controlled agricultural facilities, or com-
mercial workspaces, environmental monitoring provides organisations 
with the information needed to create safer and more reliable indoor 
environments. In a study in the USA, Milton et al. (2000) showed that 
office workers exposed to lower ventilation rates had a 53% increased 
risk of short-term sick leave compared to workers in better-ventilated 
environments.1 Areas with indoor environmental quality  complaints 
showed a similar increased risk (52%). 
 
As South Africa continues to strengthen occupational safety expectations 
and indoor environmental standards, businesses that invest in proactive 
air quality monitoring programmes today will be better positioned to 
protect their employees, preserve product quality, minimise operational 
disruptions, and reduce long-term financial risk.
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Figure 5: The relationship between declining indoor air quality (IAQ) and reduced profitability is illustrated by 
increased absenteeism and reduced productivity Source: www.ambius.co.za/blog/poor-indoor-air-affects-productivity
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