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Five-Session Roadmap

Session 1: Infroduction to Occupational Health & Work-Related Diseases

Session 2: Industrial Hygiene & Environmental Monitoring

Session 3: Environmental Management in Industrial Facilities

ession 4: Industrial Waste Management

Session 5: Sustainability & Sustainable Development - Integrated Case Study



SESSION 2: Industrial Hygiene and
Environmental Monitoring

Date: 11/12/2025
18H00-19H30
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What is Industrial Hygiene? g Industrial =
Hygiene ™
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= Definition: The science and art dedicated to the
recognition, evaluation, and control of environmental
factors in the workplace that may lead to illness or

discomfort.

= Godl:

emical, physical, biological, and ergonomic hazards.

Preventing occupational diseases by controlling

=/Comparison: Occupational Safety = Sudden Energy |

Industrial Hygiene = Chronic Exposure




Chemical Hazards (Aerosols, Gases, Vapors)

Aerosols, Vapors, gases, dusts, fumes, mists.

2. Physical Hazards (Noise, Radiation, Temperature)

Noise, vibration, raddiation, extreme heat, cold.

Efgonomic Hazards (Poor Workstation Design)

tation design, repetitive motions, heavy lifting.

Four Major Environmental Hazards (ANTE)

TYPES OF Health Hazards

* Awkward posture
* Repetitive motion
* Static posture, etc

A

ERGONOMIC CHEMICAL
WALARD ~ HAZARD

* Solid ~fibre,
dust
BIOLOGICAL * Liquid

* Fungi HAZARD * Gases, vapor
* Bacteria
* Poisonous plant &

animal, etc



Health Risk Assessment Cycle (RECCE)

Recognition: What is the hazard? (e.g., solvent vapors).

Evaluation: What is the concentration? (measuring concentration and exposure time).
Comparison: Comparing results with Occupational Exposure Limits (OELSs).

. Control: Applying the prevention hierarchy (from elimination to PPE).

Re-evaluation: Periodically verifying control effectiveness.

Control

Comparison
Evaluation Comparing results Applying the
Measuring concentration = with OELs Is there an exceedance? prevention hierarchy
and exposure duration Occupational Exposure
Recognition Limits

Identifying hazards Re-evaluation
\ Reviewing effectiveness

in the work environment
. o and adjusting measures
‘\ Continue monitoring ) g

Periodic review

Return to Step 2

\\
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Occupational Exposure Limits (OELs) - Protection
Standards

Definition: Permissible concentrations of a hazardous substance in workplace air at which most workers are not

expected to suffer adverse health effects from repeated exposure.

Permissible Exposure Limit - Time-Weighted Average (TWA-PEL): Average concentration over an 8-hour workday /

40-hour workweek.
Short-Term Exposure Limit (STEL): 15-minute average concentration that must not be exceeded.

Immediately Dangerous to Life or Health (IDLH): Concentration posing an immediate threat to life or health.




Monitoring and Assessment Tools (The Hygienist's
Toolkit)

1. Personal Sampling (Most Accurate):
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Air sampling pump + tube/filter.

Worn on the worker's collar to simulate actual exposure.

2. Direct Reading Instruments (For Immediate Results):

* Gas detector jubes, portable gas analyzers.

Sound levelmeter (for noise), vibration meter.

. Biological Monitoring (Inside the Worker's Body):

IMeasuring the substance or its metabolites in blood, urine, or exhaled air (e.g., lead in blood).




Practical Activity - Interpreting Results and Making
Decisions

Scenario: "Recent measurement of a worker's exposure to industrial compound X."

TWA-PEL for Compound X = 50 parts per million (ppm)
Your Sample Results:

o Sample 1 (4-hour duration): 30 ppm HSE
o Sample 2 (4-hour duration): 70 ppm

Group Task {1 minutes):

Cofculate the Time-Weighted Average (TWA) for the full 8-hour day

id it exceed the PEL?

What is the next step you recommend?

hat type of control would you implement firste



Solutions for the Interactive Activity

IME-WEIGHTED AVERAGE (TWA) 2. SHORT-TERM EXPOSURE LIMIT (STEL) 5. QUICK CALCULATION TEMPLATE
FORMULA STEL = Average of 15-minute samples

1.

Step 1: Multiply concentrations by times
(NO time weighting - simple average) 2 S ! v

TWA = £(Cl * TI) + Tiokal Step 2: Sum all produci§
3. CONVERSION FORMULAS Step 3: Divide by total time
Step 4: C ith PEL

HERE: ppm to mg/m3: L gl
Qi = Concentration during period i mg/m?® = ppm x (Molecular Weight = MEMORY AID:

"Concentration x Time, Sum, Divide by
(ppm or mg/m?) 24.45) Total Time"
Ti = Duration of period i (hours) mg/m?3 to ppm:

6. COMMON MISTAKES TO AVOID

otal = Total work time (usually 8 ppm = mg/m? x (24.45 + Molecular 1. Don't use simple average (must

DUI'S) Weight) weight by time)

2. Ensure consistent units (hours, ppm
EXAMPLE FOR 2 PERIODS: 4. EXPOSURE ASSESSMENT DECISION RULES 3 Check EomEEpN S(TELlijf ppm)
T \ =[(C1 xT1) + (C2 x T2)] + (T1 + applicable

) 5. Document all calculations
ACTIMITY EXAMPLE: TWA < PEL Acceptable (continue monitoring)

. . TWA =PEL At limit (implement preventive controls) 7. PRACTICE FORMULA
TWAE|(30 x4) + (70 x4)] +8=400+ 1wa > PpEL Unacceptable (implement immediate For the standard 8-hour shift with two
8 = 50Mbbm Any reod!ng > STEL con’rrgls) ' ' measurements:
\ Any reading > Investigate immediately TWA = (4C1 + 4C2) : 8 = (C1 + C2) + 2

IDLH Evacuate immediately




Environmental Monitoring: From the Workplace to
the Surroundings

Moving from (Internal Focus):

* Monitoring air quality inside the facility (to protect
workers).

To (External Focus):
Monitoring stack emissions (outdoor air).

Monitgring industrial wastewater before discharge.

Monitoring hazardous waste before disposal.

bient monitoring (soil, groundwater) around the
acility.

jective: Ensuring compliance with national
ronmental laws and protecting the community.




Regulatory Framework in Algeria for
Hygiene and Environment

For Occupational Health: Executive Decree 91-05 (listing occupational diseases and
exposure limits).

For Air Emissions: Joint Ministerial Order 06-198 (permissible standards).

tewater: Joint Ministerial Order 06-199 (permissible standards).

Role of Inspection: Labor Inspectorate, Wilaya Directorate for the Environment.



Modern Challenges and Trends

Mixed Hazards Challenge: Concurrent exposure to multiple hazards (noise +

solvents).
= Emerging Hazards: Nanoparticles, psychosocial health risks.

rds Continuous Monitoring: Smart sensors and Industrial |oT (lloT) for

real-time data.

Importance of Documentation: Records as evidence of compliance and



Session 2 Summary

ey Takeaways:
Industrial Hygiene deals with recognizing, evaluating, and controlling chronic hazards.
« Occupational Exposure Limits (OELs) are the compass for measuring safe condifions.
« Personal monitoring is the gold standard for assessing worker exposure.

« Environmgntal monitoring extends from protecting the worker to protecting the community and
environyent,

ext Session: We will move from measurement to Environmental Management in industrial facilities.




«What you cannot measure, you cannot manage. And what

ou cannot manage, you cannot improve.»
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Best Environmental Health and Safety Jobs



