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Reasons of stack emission monitoring

• compliance with environmental legislation
• emission-inventory compilation
• environmental impact assessements
• process efficiency and process control
• performance of a pollution-control device
• calibration of continuous emission monitoring 

systems
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Stack emission monitoring

• Periodic measurements campaign
– Samples are withdrawn from the stack (sample analysed 

after in the lab)
– Instrumental or automated technique are used (sample fed 

in an on line analyser)
• Sample can be obtained on several hours or may be on “spot” 

or “grab” collected over a period of second or several minutes



44

Egyptian and Italian Cooperation Programme on Environment
Analysis and sampling of air and air pollution

Ms. Maria Belli

Stack emission monitoring

• Continuous emissions monitoring systems
– Continuous measurements carried out with automated 

equipment
• measurements may be carried out in situ in the stack
• extractive sampling fed in an instrument placed 

permanently at or near the stack 
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Monitoring fit for purpose

Monitoring must be 
fit for purpose

Correct choice 
of method

Correct choice 
of technique

Correct choice 
of equipmentSuitability of 

sampling plan

Safety and practical 
requirement

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (harmonization of sampling and 
measurements methods among ARPA/APPA)

• Technical guidance contents
– Elements for site specific protocol

• Site review to understand the physical and logistical 
situation on-site

– Type of plant
– State of authorizations
– Technical elements to specify what, where and when 

to sample

Manuale operativo per il controllo delle emissioni in atmosfera
(legge 93/01 ARPAT, ARPA-Lombardia, ARPA-Liguria
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Stack emission monitoring (harmonization of sampling and 
measurements methods among ARPA/APPA)

• Technical guidance contents
– Choice of monitoring methods
– Sampling and measurements equipment
– Guidance for call for tender (equipment acquisition)

Manuale operativo per il controllo delle emissioni in atmosfera
(legge 93/01 ARPAT, ARPA-Lombardia, ARPA-Liguria
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Stack emission monitoring (harmonization of sampling and 
measurements methods among ARPA/APPA-choice of methods)

• Standards developed by different organization vary in the degree of 
validation work carried out as part of their development (CEN, ISO)

• The choice of method could be also dictated by the requirement of 
national legislation or EU directives

• If the standard is not dictated by mandatory requirements should be 
used the following order of priority (European IPCC Bureau’s 
Reference Document on the general Principles of monitoring)

Manuale operativo per il controllo delle emissioni in atmosfera (legge
93/01 ARPAT, ARPA-Lombardia, ARPA-Liguria
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Stack emission monitoring (harmonization of sampling and 
measurements methods among ARPA/APPA-choice of methods)

• Comité Européen de Normalisation (CEN)
• International Standardization Organization (ISO)
• American Society for testing and materials (ASTM)
• Association Francaise de Normalisation (AFNOR)
• British Standard Institution (BSI)
• Deutsches Institut fur Normung (DIN)
• United States Environmental Protection Agency (US 

EPA)
• Verein Deustcher Ingenieure (VDI)
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Stack emission monitoring (harmonization of sampling and 
measurements choice of methods)

Particulate matter
Total
Pm10

Supplementary parameters (physical)
Gas velocity and temperature

Supplementary parameters (chemical)
Oxygen
Carbon dioxide
Moisture

Speciated particulates and phase partitioned species 
(inorganic)



1111

Egyptian and Italian Cooperation Programme on Environment
Analysis and sampling of air and air pollution

Ms. Maria Belli

Stack emission monitoring (harmonization of sampling and 
measurements choice of methods)

Speciated particulates and phase partitioned species 
(inorganic)

heavy metals
hydrogen chloride
asbestos, man made fibres and ceramic fibres

Speciated particulates and phase partitioned species (organic)
dioxin and furan
PHAs
PCBs
Tar and bitume fume
Oil mist
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Stack emission monitoring (harmonization of sampling and 
measurements choice of methods)

Gaseous substances (inorganic)
sulphur dioxide, sulphur trioxide and total 
sulphur
nitrogen oxide
carbon monoxide
ammonia
hydrogen cyanide, total cynide
hydrogen sulphyde, TRS, carbon disulphide, 
carbonil sulphide 
halogens and halides 
phosphorous and its inorganic compound
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Stack emission monitoring (harmonization of sampling and 
measurements choice of methods)

Gaseous substances (organic)
Total VOCs
Speciated VOCs
Mercaptans (thiols)
Diisocyanates
Amines and amides
Aldehydes
phenols and creosols
carboxylic acids

Odour
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Stack emission monitoring (choice of analytical method-total 
particulate matter)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-particulate)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-pm10)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-gas 
velocity and temperature)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-oxygen)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-carbon 
dioxide)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-moisture)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-speciated
particulate and phase partitioned species-heavy metal)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-speciated
particulate and phase partitioned species-hydrogen chloride)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-speciated
particulate and phase partitioned species-hydrogen chloride)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-asbestos, 
man made mineral fibres and ceramic fibres)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method- dioxin and 
furan)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Stack emission monitoring (choice of analytical method-PHA)

From UK environment agency Technical guidance note M2 version 3.1 June 2005
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Techniques for continuous or semi-continuous monitoring 
of gaseous and phase-partitioned species from coal, 
waste-fired combustion and gasification plant
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