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Introduction 
 
With the introduction of the European single market, emission and immission testing laboratories are 
seeking to be able to operate throughout Europe with the grant of a single certificate of competence. 
This requires generally valid, standard quality criteria which are recognized throughout Europe and on 
the basis of which certification of competence can be carried out. Essentially, the provisions of EU 
Directives with regard to emission and immission testing laboratories are to be implemented. 
 
An appropriate basis is provided by the DIN EN 45000 (now EN ISO/IEC 17025) series of standards, 
which describes, inter alia, the operation of testing laboratories in terms of general criteria. Since this 
series of standards is employed for all areas in which testing laboratories operate, it follows that some 
requirements need to be interpreted in a subject-specific way. Attention is drawn to this in the clause 
“Object and Field of Application” of the series of standards. 
 
This guideline addresses especially those requirements which are of importance for emission and 
immission testing laboratories. Owing to the different characteristics of emission and immission 
measurements, the expositions differ in detail for these two measurement tasks. The differences are 
clearly indicated in the text. 
 
 
1 Scope 
 
Accreditation in accordance with EN ISO/IEC 17025 requires the criteria specified therein to be 
satisfied. Especially the criteria expertise/personnel, facilities/equipment and working procedures are 
specified in this guideline for the application "Determination of Air Pollutants". 
 
This guideline incorporates, in addition to EN ISO/IEC 17025, especially those quality requirements 
which are of importance for emission and immission testing laboratories and do not apply equally to 
other fields1. It was a deliberate intention to formulate not only testable accreditation prerequisites but 
also to describe those quality assurance procedures which, according to up-to-date conceptions, 
contribute to wide recognition of the results of the work. 
 
The guideline is intended to help ensure that standardized procedures are used by emission and 
immission testing laboratories and by laboratory accreditation bodies when implementing the criteria of 
EN ISO/IEC 17025. Further requirements may be specified in the individual accreditation and 
notification procedures. 
 
 
2 Definitions 
 
2.1 Air Pollutants 
 
Air pollutants are substances or mixtures of substances in particular states which, as a result of human 
activity or natural processes, get into the atmosphere or are formed there and can have adverse 
effects on human beings and their environment [3] (see also DIN ISO 4225 [4]). 
 
 
2.2 Emission 
 
The term emission refers to the discharge of air pollutants into the atmosphere. The point, from where 
discharge takes place, is the emission source [3] (see also DIN ISO 4225 [4]). 
 
 
 
 

                                                 
1 The particular requirements applicable to the fields of noise and vibration are not discussed in this 

document. Appropriate criteria may be found, for example, in the DIN V 45688 [2] series of 
standards. 
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2.3 Immission 
 
The term immission refers to the transfer of air pollutants from the open atmosphere into an acceptor 
[3] (see also DIN ISO 4225 [4]). 
 
 
2.4 Testing Laboratory 
 
A testing laboratory in the context of this guideline is an expert laboratory which is able, on the basis of 
its expertise and technical facilities, to determine the type and extent of immissions and/or the 
emissions from a plant. 
 
 
2.5 Test Method 
 
In this guideline, the term test method used in the DIN EN 45000 series of standards refers to the 
combination of the individual steps sampling, sample transfer and analysis including calibration. 
 
 
2.6 Calibration 
 
Calibration is the determination of the functional relationship between a measurable characteristic and 
a concentration to be determined. The determination of the individual characteristics is described in 
Guideline VDI 2449 Part 1 [5] (see also DIN ISO 9169 [6]). 
 
Guideline VDI 3950 Part 1 [7] is applied if the calibration of continuous stack emission monitoring 
instruments is required. 
 
 
2.7 Types of Tests 
 
In the determination of emissions and immissions, the following types of tests are distinguished: 
 
 Determination of 
 Emissions 
 
− Dust, dust constituents and chemical 

compounds adsorbed on dust 
− Fibrous dusts (e.g. asbestos or mineral fibres) 
− Inorganic gaseous compounds 
− Organic compounds 
− Odours 
− Highly toxic organic compounds (e.g. dioxins, 

furans) 
 
− Checking the proper installation and the 

function and calibration of continuous 
monitoring instruments 

  Immissions 
 
− Dust as suspended particulate matter, dust 

constituents and chemical compounds 
adsorbed on dust 

− Deposition 
a) Amount 
b) Constituents 

− Fibrous dusts (e.g. asbestos or mineral 
fibres) 

− Inorganic gaseous 
− Organic compounds 
− Odours 
− Highly toxic organic compounds (e.g. dioxins, 

furans) 
 
This classification takes into account the different technical and apparatus requirements in the 
individual types of tests. 
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3 Requirements 

(cf. Clauses 5.1 to 5.3 of DIN EN 45001) 
 

Determination of 
Emissions 

 
The determination of emissions requires, in 
addition to specific theoretical knowledge and 
practical experience of the individual test 
method, fundamental knowledge of the 
technologies/production processes in order to be 
able to take into account the variety of plant-
specific factors which influence an emission 
measurement. 

 Immissions 
 
The determination of immissions requires, apart 
from specific theoretical knowledge and practical 
experience of the individual test method, 
knowledge of the emission structure and special 
orographic and climatic conditions in the 
measurement area. 

 
 
3.1 Organization of the Testing Laboratory 
 
The responsibility, organization and operation of a testing laboratory originate from one location. 
 
The establishment of individual tasks/task areas of the same testing laboratory at other locations is 
possible if these are incorporated in the quality system of the testing laboratory and the corrersponding 
functions/responsibilities are regulated. 
 
 
3.2 Personnel/Expertise 
 
Due to the many technical and organizational tasks to be managed in preparing for, carrying out and 
evaluating measurements, a testing laboratory has to have a sufficient number of full-time, technically 
qualified employees appropriate to the scope of determinations for which it wishes to be accredited. 
Apart from the technical responsible person, a deputy and further technical personnel are to be 
nominated. 
 
Prerequisites for being able to occupy the position of the technically responsible person are 
 
- completion of a course of study in natural sciences or engineering at a university or a technical 

university and 
 
- at least three years’ full-time work which has provided knowledge of measurement techniques 

and practical experience in the field of the determination of emissions/immissions. 
 
Equivalent knowledge and experience may be recognized in exceptional cases if justified by 
certificates to be presented. 
 
Certificates which are older than three years no longer reflect the up-to-date expertise required for this 
position. 
 
Knowledge of measurement planning, measurement technology, measurement methods and 
boundary conditions relating to measurement, and, especially for emission measurements, knowledge 
of various technologies including the production processes causing emissions and air/waste gas 
purification techniques shall be proved. This evidence may be provided by presentation of a number of 
measurement reports (1 measurement report per type of test, but a total of at least 3 measurement 
reports). 
 
The technically responsible person can occupy this position at only one testing laboratory. 
 
In the absence of the technically responsible person, a Deputy assumes the functions of the 
technically responsible person in addition to his/her specific responsibilities within the testing 
laboratory. Accordingly, the requirements for the deputy are identical to those for the technically 
responsible person. 
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The Technical Personnel working in a testing laboratory are persons who have completed a course 
of technical training and can provide evidence of relevant technical knowledge from at least 2 years’ 
practical experience. Here too, as indicated above, only up-to-date evidence (no more than three 
years old) can be accepted as primary proof. 
 
Assistants are persons who work only under the supervision of technical personnel. Prerequisites for 
use of assistants are previous technical instruction in the task at hand and a sufficient number of 
supervising technical personnel. 
 
If it is not possible for the abovementioned responsible persons to present a sufficient number of up-
to-date measurement reports or the measurement reports presented are, in terms of the contents, not 
sufficient for a qualitative overall assessment of the testing laboratory, other activities may also be 
included in the assessment in particular cases (prerequisite: proof of the appropriate knowledge is 
obtained theoretically in a technical interview). These additional activities can be, for example, model 
test reports in connection with a measurement during the accreditation process or comparison 
measurements. Comparison measurements are primarily to be carried out in ring test laboratories 
where the relevant processes can be sufficiently accurately simulated. 
 
It is a function of the management of the testing laboratory to provide continuing training for itself and 
other personnel. An essential part of this continuing training is, in addition to in-house activities, 
participation in courses which deal with, for example, new measurement methods, emission control 
technologies and legislation/regulations on ambient ait quality. 
 
 
3.3 Technical Equipment 
 
A prerequisite for accreditation for the determination of emissions and immissions in the types of tets 
listed in Section 2.7 is an appropriate stock of sampling and analytical equipment. 
 
The apparatus available has to ensure that the component or group of substances in question can be 
determined in accordance with prescribed methods. The individual sampling devices and analytical 
methods are mainly described in VDI Guidelines, DIN Standards, DIN EN Standards and ISO or DIN 
ISO Standards. 
 
Owing to the range of components in some types of determination, the accreditation should be made 
dependent on the confirmation of a certain number of available test methods. Annexes C and D of this 
guideline list the technical equipment items required by type of determination for emission 
measurements and immission measurements (checklists). The apparatus listed makes it possible for 
the testing laboratory to become sufficiently proficient in the respective type of test. 
 
 
3.4 Automatic Control, Recording and Evaluation Equipment (EDP programs) 
 
The testing laboratory shall ensure that the control and recording equipment and also evaluation 
equipment used for data logging and processing are suitable for the particular application. The 
algorithms, formulae and commands used in the EDP programs shall correspond to the relevant 
standards and be comprehensible to the user. 
 
It needs to be ensured that the logging and evaluation systems for the measurements are mobile and 
simple to install, offer sufficient connection points for instruments and can be simply and freely 
parameterized. 
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3.5 Premises 
 
The testing laboratory must have its own chemicophysical laboratory. The individual analytical areas 
should be such that malfunctions and mutual interferences do not occur. 
 
In addition, there shall be facilities to ensure proper 
 
- storage of equipment, 
- maintenance and calibration of measuring instrumentation, 
- storage of consumables and sample material and 
- archiving of samples. 
 
 
4 Working Procedures 
 
For the determination of substances, standardized measurement methods (VDI Guidelines, DIN 
Standards, DIN EN Standards, ISO Standards, DIN ISO Standards) are available to the testing 
laboratory. If standardized methods are not used, then comprehensive documentation of the method 
including statement of the performance characteristics is necessary. In addition, evidence of the 
suitability of the method for the measurement task in terms of reproducibility and representativity shall 
be provided. In particular, the suitability of sampling method in respect of quantitative determination, 
stability of the sample during the necessary transport to the laboratory and suitability even under 
unfavorable weather conditions shall be demonstrated on real sample material. 
 
The quality manual, as an essential part of the quality system, shall be maintained so as to conform to 
the provisions of EN ISO/IEC 17025. In particular, traceability to the legally prescribed measurement 
units or reference methods shall be demonstrated. 
 
4.1 Measurement Planning 
 
Measurement planning includes a variety of measures which determine the quality of the 
measurement. General rules for measurement planning are given in, for example, the Guidelines 
VDI 2448 Part 1 [8], VDI 4280 [9], VDI 2066 Part 1 [10] and the Technical Instructions on Air Quality 
Control (TA Luft) [11]. The measurement plan is drawn up by the testing laboratory and incorporates 
the prescribed requirements, if any, of the contracting party. 
 

Determination of 
Emissions 

 
It is critical that the objectives be addressed 
precisely. To achieve this, it is absolutely 
necessary for the details to be agreed between 
the contracting parties and to be recorded in 
writing. This shall include, at a minimum, details 
of 
 
− the operating conditions of the plant where 

measurements are carried out, 
− the measurement location, 
− the temporal and spatial arrangement of the 

measurements, 
− the sampling and analytical methods to be 

used, 
− the personnel to be used, 
− the times at which measurements are to be 

carried out and 
− the form of evaluation/reporting 

 Immissions 
 
It is critical that the objectives be addressed 
precisely. To achieve this, it is absolutely 
necessary for the details to be agreed between 
the contracting parties and to be recorded in 
writing. This shall include, at a minimum, details 
of 
 
− the temporal and spatial distribution of the 

measurements, 
− the number of measurements for each point 

in time and period of time, 
− the determination of characteristics, 
− the sampling and analytical methods to be 

used, 
− the personnel to be used, 
− the form of evaluation/reporting 
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4.2 Sampling 
 

Determination of 
Emissions 

 
Measurements to determine the emissions at 
stationary sources should essentially be carried 
out such that the results for the emissions of the 
plants to be assessed are representative and are 
comparable for comparable plants and operating 
conditions [11]. 
 
− Detailed information may be found in the 

Guidelines VDI 2066 Part 1 [10] and VDI 4200 
[12]. 

 Immissions 
 
Details of sampling for immission measurements 
is only partly regulated in the respective, 
prescribed measurement methods. 
 
The testing laboratory shall ensure that the 
sampling device employed does not change the 
sample material any more than necessary for 
the measurement. This shall be specifically 
checked in the case of sampling from central 
sampling manifolds. 
 
Detailed information on sampling is given in the 
VDI Guidelines and DIN Standards cited in 
Annex D. 

 
Examples of sampling devices are given in the checklists (see Annexes C and D). 
 
 
4.3 Analysis 
 
In the analysis for the determination of air pollutants, the requirements in terms of the specific field and 
instruments which apply to laboratories also apply to emission and immission testing laboratories (cf. 
Annexes C and D). The analysis is largely regulated by the relevant prescribed procedures. 
 
 
4.4 Reporting 
 

Determination of 
Emissions 

 
The activities of a testing laboratory will be 
comprehensible to others if the test report 
includes information on the plant/purification 
technique, on the mode of operation (operating 
conditions/operating parameters), on the 
materials handled, on the sampling point, on the 
measurement procedure, on the measurement 
methods/measuring instruments employed and 
all measured/calculated values and individual 
results. 

 
Note: In fields which are legally regulated in 
the Federal Republic of Germany, standard 
test reports [13] are employed throughout 
Germany. The standard form of test report 
for the determination of emissions is 
reproduced in Annex B. 

 Immissions 
 
The testing laboratory shall present the results 
on the basis of the sample test report shown in 
Annex 1. 
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Annex A Listing of the necessary data in a test report for immission measurements 
 
Test Report (immission measurements) 
 
Name of the testing laboratory 
Reference number/Report number 
Date 
 
Report on test methods 
 
Operating company/survey zone 
Location 
Type of measurement 
Order number 
Order date 
Day of measurement/duration 
Report contents (pages, appendices) 
Objectives 
Summary 
Signatures 
 
1 Formulation of the measurement task 
1.1 Party commissioning the work 
1.2 Measurement area 
1.3 Measurement points 
1.4 Plant (sources) 
1.5 Reason for the measurement 
1.6 Objectives 
1.7 Measurement plan (e.g. easting/northing values of the points, description of the surroundings) 
1.8 Other boundary conditions (e.g. evaluation algorithm), modelling 
1.9 Components to be measured 
1.10 Participation of further institutes/subcontractors 
1.11 Technically responsible person and deputy 
2 Description of the measurement area (e.g. topography, microclimate, habitation, immission 

structure, vegetation) 
3 Description of the sampling point 
4 Measuring and analytical methods (including quality control measures) 
5 Presentation of the measurement results and discussion 
5.1 Assessment of the boundary conditions of the measurements 
5.2 Measurement results 
5.3 Plausibility check 
6 Annex (measurement plan, measured and calculated values) 
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Annex B: Equipment for Emission Measurements (Checklist) 
 
All the equipment items specified in the checklists conform to the current requirements of the VDI/DIN 
manual "Reinhaltung der Luft" [Maintenance of Clean Air]. If other documents, e.g. ISO standards, 
apply, their equipment requirements are to be taken into account. Updating in accordance with the 
state of the art is indispensable. In contrast to the sampling area, no detailed listing of laboratory 
equipment has been provided, since comprehensive lists are already available in this field (e.g. [14, 
15]). The use of these equipment items for other testing apparatus is not ruled out. 
 
 
Checklist 1: Equipment for determining boundary conditions relating to emission 
measurements 
 
Both before and during the determination of both particulate and gaseous air pollutants, certain 
parameters which characterize the boundary conditions relating to emission measurements have to be 
determined for proper use of a test method, for standardizing the measurement results obtained and 
for identifying mass flows. Specifically, these parameters are: 
 
- Temperature of the waste gas (as a profile over at least two mutually perpendicular axes of a 

circular measurement cross section and an adequate number of measuring axes of a 
rectangular measurement cross section) 

- CO, CO2 and O2 (for calculating the density of the waste gas) 
- Water vapour content (for calculating the density of the waste gas and for standardization) 
- Waste gas velocity (as a profile over at least two mutually perpendicular axes of a circular 

measurement cross section and an adequate number of measuring axes of a rectangular 
measurement cross section) 

- Air pressure at the level of the sampling point 
- Static pressure 
- O2 reference 
 
Temperature measurement 
 
As alternatives: 
 
- Thermocouples 

l = 0.5 m          ( ) 
l = 1.0 m          ( ) 
l = 2.0 m          ( ) 
Greater lengths          ( ) 

 
- Measuring transducers for various measuring ranges 

0 to 150�C          ( ) 
0 to 400�C          ( ) 
0 to 1200�C          ( ) 

 
- Resistance thermometers 

Various lengths          ( ) 
Measuring transducers for various measuring ranges     

 ( ) 
 
CO, CO2 and O2 measurement for the density calculation 
 
- Suitable, continuously operating measuring instruments     ( ) 
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Water content measurement 
 
As alternatives: 
 
- Gravimetric determination 
 
a) Sampling device for the gas sample 

(Tube having an internal diameter di= 2 to 10 mm)     ( ) 
b) Sorption apparatus for water 

(e.g. molecular sieves 0.3 nm, silica gel, calcium chloride 
in suitable sorption vessels)        ( ) 

c) Device for measuring the volume of gas and regulating 
the volume flow, suitable for use with the sorption apparatus    ( ) 

d) Balance          ( ) 
 

- Psychrometric determination 
 
"Classical" psychrometer with pieces of textile (method usable up to about 100�C)  
 
a) Sampling device for gas sample (tube having an internal diameter 
 suitable for use with the psychrometer)       ( ) 
b) U-tube psychrometer         ( ) 
c) Pump suitable for use with the psychrometer      ( ) 
 
"Impinging stream" psychrometer (method usable above 100�C) 
 
a) Heatable sampling device for gas sample      ( ) 
b) Impinging stream psychrometer with evaluation facility     ( ) 
c) Pump suitable for use with the psychrometer      ( ) 
 
Waste gas velocity measurement 
 
For waste gas velocities above about 3.0 m/s 
 
- Pitot tubes 

l = 0.5 m          ( ) 
l = 1.0 m          ( ) 
l = 2.0 m          ( ) 

 
Differential pressure meter 
Measuring range: 0 to 20 hPa (reading to a precision of 0.001 hPa)    ( ) 
 
For waste gas velocities above about 0.5 m/s 
 
- Vane-type meter 

in various lengths with evaluation unit       ( ) 
 
Pressure measurement 
 
- Air pressure 

Barometer          ( ) 
 
- Static pressure 

Differential pressure meter 
Measuring ranges: -10 to +10 hPa/ -100 to +100 hPa     ( ) 
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O2 reference measurement 
 
- Suitability-tested, continuously monitoring instrument     ( ) 
 
Logging and evaluation of measured values 
 
Data which are determined by means of continuously operating measuring instruments have to be 
logged and evaluated. 
 
- Analyser (conversion of the measured parameter into an analog signal)   ( ) 
- Recording device/pen recorder        ( ) 
- Analogue-digital-converter (internal PC extender boards with multiplex connection or external 

with RS 232 or parallel port connection; at least 12 bit resolution, i.e. the 0 - 10 V input 
 signal is resolved into 4096 units of 2.44 mV; measurement error < 1 bit, 0.02%; 8 to 16 
 analogue input channels, 8 status signals; scanning speed from 1 s)   ( ) 
- Electronic data recording and evaluation unit 

(Data logger or personal computer)       ( ) 
- Evaluation software         ( ) 
 
In addition, the following calculation programs are needed: 
 
- Calculation of the measurement points in accordance with VDI 2066 Part 1  ( ) 
- Calculation of the sample gas volume flow rates for the isokinetically sampled 
              partial flows          ( ) 
 
Checklist 2: Equipment for the determination of emissions of dust, dust constituents and 

chemical compounds adsorbed on dust 
 
In the VDI/DIN manual "Reinhaltung der Luft", the determination of air pollutants in the form of dust, 
dust constituents and chemical compounds adsorbed on dust is recommended or described in the 
following VDI guidelines: 
 
Guideline VDI 2102, 2264, 2285, 2286, 2292, 2293, 2576, 2580, 2582, 3453, 3453, 3461, 3463, 3465, 
3467, 2094, 2114, 2283, 2301, 2578, 2579, 2583, 2584, 2585, 2591, 2594, 3454, 3455, 3457, 3460, 
3462, 3469, 3891, 3892, 3893, 2031, 2066, 2267, 2268, 2269, 2463, 3489, 3497, 3868. 
 
It should be noted that some of the guidelines comprise up to 10 individual parts. The majority of the 
guideline parts refer to the use of the Guideline VDI 2066 Parts 1 to 7 without going into plant 
specifics. For the determination of the total dust content in waste gas, the use of this guideline is 
usually sufficient. 
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Sampling and separation apparatus 
 
- Range of intake nozzles in appropriately stepped diameters from 6 mm to 25 mm 
 (e.g. differences in cross section of 25%); material: titanium    ( ) 
- Intake bends; material: titanium        ( ) 
- Range of sampling tubes having an internal diameter from about 10 mm to 25 mm, heatable 
 to 400°C, in various lengths from 0.5 to 2 m; material of the part in contact with 
 the gas sample: titanium        ( ) 
- Filter head as specified in VDI 2066, Part 2, for filter cartridges (l = about 70 mm, d = 30 mm); 

material: titanium         ( ) 
  Heating device for filter head as specified in VDI 2066 Part 2, to at least 220�C  ( ) 

A sufficient number (at least 6) of filter cartridges for filter head as specified in 
VDI 2066 Part 2 (l = about 70 mm, d = about 30 mm); material: titanium   ( ) 

- Filter head as specified in VDI 2066, Part 3, for filter cartridges (l = about 75 mm, d = 
about 60 mm);material: titanium       ( ) 
Heating device for filter head as specified in VDI 2066 Part 3, to at least 220°C  ( ) 
A sufficient number (at least 6) of filter cartridges for filter head as specified in 
VDI 2066 Part 3 (l = about 75 mm, d = about 60 mm); material: titanium   ( ) 

- Flat filter head device as specified in VDI 2066 Part 7 for flat filters having a diameter of about 
55 mm; 

 material: titanium         ( ) 
- Filter materials/filter elements; selected so as to suit the problem   ( ) 
- Cascade impactor according to VDI 2066 Part 5     ( ) 
- Apparatus for generating a defined volume flow of sample gas, having the following functions 

� Suction          ( ) 
� Regulation         ( ) 
� Measurement of the volume flow of sample gas     ( ) 
� Measurement of the sample gas volume     ( ) 
 for suction-side vacuums to 700 hPa and the following volume flow ranges 
� up to 0.3  m3/h         ( ) 
� up to  4 m3/h         ( ) 
� up to  6 m3/h         ( ) 
� up to  50 m3/h         ( ) 

- Drying tower with particle filter        ( ) 
- Shutoff valve for sampling tubes       ( ) 
- Hose connections for sampling tubes       ( ) 
- Hose materials; suitable dimensions and suitable material    ( ) 
- Transport container for the various filter elements/filter holders/filters   ( ) 
- Holder for sampling tubes on the waste gas duct; gastight    ( ) 
- Support device for long sampling tubes       ( ) 
- Sealing materials/seals (e.g. Teflon, silicone rubber, 

mineral fibre material)         ( ) 
 
Additional equipment for combined precipitation of particulate materials and materials which pass 
through the filter 
 
- Adapter for dividing the sample gas into a number of substreams at the end of the sampling 

tube; 
 material: titanium         ( ) 
- Washing bottles with frits (250 ml); material: "Duran" glass    ( ) 
- Impinger (250 ml); material: "Duran" glass      ( ) 
- Washer bottle holder with cooling device, adaptable to the sampling probes  ( ) 
- Transport devices for wash bottles       ( ) 
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Equipment for the analytical determination 
 
As alternatives: UV/VIS photometer/ion chromatograph/apparatus for potentiometry  ( ) 
 
As alternatives: AAS with accessories/XRF instrument/ICP-OES    ( ) 
Gas chromatograph with suitable detectors (e.g. FID, ECD, MS)    ( ) 
 
Further necessary equipment/apparatus 
 
Analytical balance          ( ) 
Microbalance/semimicrobalance        ( ) 
Drying oven           ( ) 
Ignition furnace/muffle furnace to 1000�C       ( ) 
Desiccator with suitable desiccant        ( ) 
Apparatus for carrying out open digestions       ( ) 
Ultrasonic bath           ( ) 
Soxhlet            ( ) 
Rotary evapourator          ( ) 
Waterbath thermostated at 20°C        ( ) 
Centrifuge           ( ) 
Apparatus for punching out pieces of filters       ( ) 
Apparatus for presuction of filters used for the measurement     ( ) 
Platinum crucible with lid (d = 30 mm, h = 30 mm)      ( ) 
Microreaction vessel (for producing filter extracts)      ( ) 
Pressure digestion apparatus with PTFE insert, to 50 bar, 
heatable to 160�C          ( ) 
Gas supply system for high-purity gases       ( ) 
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Checklist 3: Equipment for the determination of emissions of fibrous dusts; determination of 

asbestos fibres 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of the concentration by mass of 
asbestos dust is described in Guideline VDI 3861 Part 1 and the determination of the fibre count for 
inorganic fibrous particles in a flowing purified gas is described in Guideline VDI 3861 Part 2. 
 
Sampling and separation apparatus 
 
- Sampling head as specified in VDI 3861 Part 1, with exchangeable intake nozzles 

(effective diameter: 5 to 18 mm)       ( ) 
Sample collection filter; membrane filter of mixed cellulose esters, diameter up to 50 mm, 
mean pore diameter = 8 �m, heat resistant up to 90�C     ( ) 
Sample collection filter holder; internal diameter = 50 mm    ( ) 

- Sampling head as specified in VDI 3861 Part 2 with exchangeable intake nozzles 
(effective diameter: 5 to 18 mm)       ( ) 
Sample collection filter; polycarbonate capillary pore membrane filter, diameter = 50 mm, 
mean pore diameter = 0.8  �m, gold coated      ( ) 
Support filter as deep filter for homogenizing the air stream and providing mechanical 
support for the measuring filter; pore diameter > 3 �m     ( ) 

- Intake bends          ( ) 
- Range of sampling tubes of shape-stable material     ( ) 
- Holder for sampling tube on the waste gas duct; gastight    ( ) 
- Support device for long sampling tubes       ( ) 
- Apparatus for generating a defined volume flow of sample gas, with the functions 

� Suction          ( ) 
� Regulation         ( ) 
� Measurement of the volume flow of sample gas     ( ) 
� Measurement of the sample gas volume     ( ) 

 suitable for suction-side vacuums up to 200 hPa and the volume flow range up to 4 m3/h
           ( ) 

- Drying tower with particle filter and minimum fill height of 300 mm   ( ) 
- Shut-off valve for sampling stream       ( ) 
- Hose connections for sampling tubes       ( ) 
- Hose materials; suitable dimensions and suitable material; flexible, shape-stable and 
 heat resistant          ( ) 
- Sealing elements of PTFE        ( ) 
- Transport container for the filter elements/filter holders/measuring filters   ( ) 
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Equipment for the analytical determination 
 
Accessories for the pretreatment and after-treatment of the sample collection filters and samples in the 
laboratory 
 
Determination of the concentration by mass of asbestos dust 
 
- Analytical balance: reading to < 0.1 mg, measurement uncertainty � 2%  ( ) 
- Drying oven (temperature range up to 90�C)      ( ) 
- Desiccator with suitable desiccant       ( ) 
- Punching tool for defined division of the measuring filters    ( ) 
- Ashing dishes (e.g. clock glasses, external diameter about 60 mm)   ( ) 
- Double-beam IR spectrometer for wavelengths in the range from about 200 cm-1 to 4000 cm-1

           ( ) 
- Cold ashing unit         ( ) 
- Vibratory mill, preferably with horizontal milling barrel of stainless steel   ( ) 
- Hydraulic press with evacuable die       ( ) 
- Pump for evacuating the pressing die; capable of pressure < 0.1 bar   ( ) 
 
Determination of the fibre number concentration 
 
- Vacuum evaporator or sputtering coating unit      ( ) 
- Unit for cold ashing of filters in an oxygen plasma     ( ) 
- Scanning electron microscope with EDXA unit; acceleration voltage 
 at least 20 kV, provided with Si(Li) semiconductor detector    ( ) 
- Stereoscopic microscope; magnification about 20×     ( ) 
 
 
Checklist 4: Equipment for the determination of emissions of inorganic gases 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of gaseous inorganic air pollutants is 
described in the following guidelines/standards: 
 
Guideline VDI 2462, 2456, 2459, 2470, 3480, 3486, 3488, DIN EN 1911  
 
It needs to be remembered that some guidelines are guideline series consisting of a number of 
individual parts. 
 
Sampling and separation apparatus 
 
- Range of heatable sampling probes having lengths from 0.25 m to 2 m; material of the 

part in contact with gas: glass and quartz; surface (internal): smooth, if possible deactivated
           ( ) 

- Holder for sampling probes on the waste gas duct; gastight    ( ) 
- Support device for long sampling probes      ( ) 
- Hose materials; suitable dimensions and suitable material    ( ) 
- Connections/seals (stainless steel threaded connections, ground joints, gastight 
 snap couplings/Teflon)         ( ) 
- Container for probes and sample material      ( ) 
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Discontinuous measurement methods 
 
- Absorption vessels (washer bottles with a range of frits, impingers)   ( ) 
- Gas collection vessel with shut-off valves      ( ) 
- Sampling apparatus consisting of flow meter, drying tower, fine dust filter, throttle valve, 
 shut-off valve and gastight pump (parts in contact with gas made of inert material) ( ) 
- Instruments for measuring gas volume (e.g. gas meters wet/dry)   ( ) 
 
Continuous measurement methods 
 
- Heatable gas lines; material: PTFE (Teflon) or stainless steel    ( ) 
- Equipment for pretreating gas to be measured, consisting of particle filter (flat filter or glass 
 or quartz tubes packed with quartz wool) and cooler/permeation drier; throughput at least 
 250 l/h at outlet temperature < 3°C with condensate trap of inert material (e.g. PE bottles)

           ( ) 
- Pump with Teflon pump head, if not present in the analyser; 
 pumping capacity: at least 400 l/h       ( ) 
 
Further accessories: 
 
- Calibration gases for each component (calibration gas concentrations are selected such that a 

gradated check over the display range is possible)     ( ) 
- Zero gas          ( ) 
- Pressure reducer for the corresponding gases      ( ) 
 
 
Equipment for the analytical determination 
 
Discontinuous measurement methods 
 
- Analytical balance         ( ) 
- Drying oven          ( ) 
- Desiccator          ( ) 
- Photometer with cells (glass and quartz, d: 1 and 5 cm)     ( ) 
- Thermostat          ( ) 
- Titration apparatus         ( ) 
 
Continuous measurement methods 
 
- Suitability-tested, continuously operating measuring instruments or suitability-tested 

multicomponent measuring systems 
 
Carbon monoxide analyser, measuring ranges: 0....200 mg/m3     ( ) 

0...2000 mg/m3     ( ) 
Nitrogen oxide analyser, measuring ranges:0....500 mg/m3     ( ) 
 0...2000 mg/m3     ( ) 
Sulfur dioxide analyser, measuring ranges: 0....200 mg/m3     ( ) 
 0...2000 mg/m3     ( ) 
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Checklist 5: Equipment for the determination of emissions of organic compounds 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of organic compounds is described in 
the following VDI guidelines: 
 
Guideline VDI 2457, 2460, 2466, 3481, 3493, 3862, 3863, 3953 
 
It needs to be remembered that some guidelines are guideline series consisting of a number of 
individual parts. 
 
Sampling and separation apparatus 
 
- Range of heatable sampling probes with lengths from 0.2 m to 2 m; material of the 
 part in contact with gas: glass or quartz, surface (internal): smooth; di > 4mm  ( ) 
- Holder for sampling probes on the waste gas duct; gastight    ( ) 
- Support device for long sampling probes      ( ) 
- Hose materials; suitable dimensions and suitable material    ( ) 
- Connections/seals (stainless steel screw couplings, ground joints, 

gastight snap fittings/Teflon)        ( ) 
- Container for probes and sample material      ( ) 
 
Discontinuous measurement methods 
 
- Absorption vessels; washer bottles (100 ml, 250 ml) with a range of frits 

(e.g. G0/G1/G2, D0/D1)        ( ) 
- Adsorption vessels (e.g. commercially available collection tubes)   ( ) 
- Gas collection vessels (250 ml, 500 ml, 1 l)      ( ) 
- Sampling apparatus consisting of flow meter, drying tower or condensation 
 device (cooling thermostat or cryostat), fine dust filter, droplet separator, throttle valve 
 and shut-off valve         ( ) 
- Gastight pumps; delivery pumps: pumping capacity at least 2 l/min, 

Vacuum pump: capable of pressure down to < 3 mbar     ( ) 
- Instruments for measuring gas volume (e.g. gas meters wet/dry), volume ranges 
 from 1 l/min to 5 l/min         ( ) 
 
 
Continuous measurement methods 
 
- Heatable gas lines; material: PTFE (Teflon) or stainless steel    ( ) 
- Particle preseparator; fine dust filter       ( ) 
 
Further accessories: 
 
- Calibration gases for each component (calibration gas concentrations are selected such that a 
 gradated check over the display range is possible)     
            ( ) 
- Zero gas          ( ) 
- Pressure reducer for the corresponding gases      ( ) 
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Equipment for the analytical determination 
 
Discontinuous measurement methods 
 
- Gas chromatograph with suitable detectors (e.g. FID, ECD, MS) for materials in vapour form

           ( ) 
- HPLC apparatus with suitable detectors (e.g. UV detector, fluorescence detector) for 

thermally unstable materials        ( ) 
- Coulomat          ( ) 
- Analytical balance         ( ) 
- Drying oven          ( ) 
- Desiccator          ( ) 
 
Continuous measurement methods 
 
- Suitability-tested, continuously operating measuring instruments or suitability-tested 

multicomponent measuring systems 
 
- Flame ionization detector, measuring ranges: 0.......10 ppm 

0......100 ppm 
0.....1000 ppm 
0....10000 ppm 
0...100000 ppm     ( ) 
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Checklist 6: Equipment for the determination of emissions of odours 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of odours is described in Guideline 
VDI 3881 Parts 1 - 4 and Guideline VDI 3882 Part 1 and Part 2. 
 
For carrying out olfactometric determinations, it is necessary to have available a suitable and trained 
test team. 
 
Sampling apparatus 
 
Dynamic sampling 
 
- Sampling probe; material: fused quartz, borosilicate glass, stainless steel or PTFE ( ) 
- Sample gas line; material: PTFE       ( ) 
- Dust filter; material: glass fibres        ( ) 
- Heating device for all parts in contact with gas      ( ) 
 
Static sampling 
 
- Sampling probe; material: fused quartz, borosilicate glass, stainless steel or PTFE ( ) 
- Dust filter; material: glass fibres        ( ) 
- Valve; material: borosilicate glass or stainless steel     ( ) 
- Sample bag; material: PTFE, polyvinylidene fluoride with copolymers, aluminum foil or 
 polyethylene-coated aluminum foil, polycarbonate     ( ) 
- Bag holder          ( ) 
- Pump (filling possible either by pump suction, or pump pressure or pump suction with 

additional 
predilution with filtered air)        ( ) 

- Heating device for all parts in contact with gas      ( ) 
 
 
Equipment for the analytical determination 
 
- Olfactometer with H2S and n-butanol test gases      ( ) 
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Checklist 7: Equipment for the determination of emissions of highly toxic organic 

compounds (dioxins and furans) 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of highly toxic organic compounds is 
described in the Standards DIN EN 1948-1, DIN EN 1948-2, DIN EN 1948-3. 
 
Sampling apparatus 
 
The methods described in the abovementioned standards employ different sampling systems which 
cannot be detailed here. In the determination of highly toxic organic compounds, one of the sampling 
systems specified below should be present as a minimum. 
 
- Dilution method          ( ) 
- Filter/condenser method        ( ) 
- Cooled suction tube method        ( ) 
 
Equipment for the analytical determination 
 
- GC/MS combination 
  Gas chromatograph; mass spectrometer, depending on the objective of measurement an 

instrument 
 having a low-resolution  quadruple analyser or high-resolution sector field  

 ( ) 
- Extraction apparatus (Soxhlet apparatus)      ( ) 
- Separating funnel         ( ) 
- Rotary evapourator with vacuum regulation      ( ) 
- Ultrasonic bath          ( ) 
- Chromatography columns, dropping funnel      ( ) 
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Checklist 8: Equipment for the function testing and calibration of continuously operating 

measuring equipment 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the function testing and calibration of continuously 
operating measuring instruments is described in the following VDI Guidelines: 
 
Guideline VDI 2066, 2456, 2459, 2462, 2470, 3480, 3481, 3950 
 
The function testing and calibration to be carried out by emission testing laboratories on-site (at the 
plant) on continuous emission monitors with valid suitability certification comprises, apart from testing 
of function, leaks, cross-sensitivity, response time, zero and reference point drift, calibration curve and 
measurement recording and processing, the determination of the analysis function of the test method 
by comparative measurements using a suitable standard measurement method and regression 
analysis. 
 
Basic equipment 
 
In addition to the minimum equipment requirements described under the individual types of 
determination, further equipment has to be available. 
 
- Control filter or filter cassette for in-situ dust measuring instruments   ( ) 
- Gas mixing station         ( ) 
- Signal generator for producing constant measurement signals    ( ) 
- Instruments for measuring the signals generated by the signal generator and by the 
 emission measuring instruments       ( ) 
- Statistical programs for carrying out linear and quadratic regression analyses  ( ) 
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Annex C: Equipment Checklists for Immission Measurements 
 
All the equipment items specified in the checklists conform to the current requirements of the VDI/DIN 
Manual "Reinhaltung der Luft". If other documents, e.g. ISO Standards, apply, their equipment 
requirements are to be taken into account. Continual updating in accordance with the state of the art is 
indispensable. In contrast to the sampling equipment, no detailed listing of laboratory equipment has 
been provided, since comprehensive lists are already available in this field (e.g. [14, 15]). The use of 
these equipment items for other testing apparatus is not ruled out. 
 
 
Checklist 1: Equipment for determining atmospheric conditions 
 
For the proper use of a test method and for the standardization of the measurement results obtained, 
the boundary conditions relevant to the measurement have to be determined both before and during 
the determination of both particulate and gaseous air pollutants. Specifically, these boundary 
conditions are ambient temperature, wind speed and direction, atmospheric pressure at the sampling 
point and the atmospheric humidity. The required apparatus and the requirements which they have to 
meet are described in the Guidelines VDI 3786 Parts 2, 3, 4 and 16. 
 
Ambient temperature 
 
As alternatives: 
- Liquid thermometer          ( ) 
- Bimetal thermometer          ( ) 
- Resistance thermometer         ( ) 
 
Wind speed 
 
As alternatives: 
- Rotary anemometer          ( ) 
- Thermal anemometer          ( ) 
 
Wind direction 
 
- Weather vane           ( ) 
 
Atmospheric pressure at the sampling point 
 
As alternatives: 
- Liquid barometer          ( ) 
- Solid-state barometer          ( ) 
- Aneroid barometer          ( ) 
 
Atmospheric humidity 
 
As alternatives: 
- Haar hygrometer          ( ) 
- Lithium chloride hygrometer         ( ) 
- Psychrometer           ( ) 
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Checklist 2: Equipment for the determination of immission of dust (as suspended particulate 

matter), dust constituents and chemical compounds adsorbed on dust 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of air pollutants in the form of dust, dust 
constituents and chemical compounds adsorbed on dust is described in the following VDI Guidelines: 
 
Guideline VDI 2267, 2463, 2465, 3497 
 
It needs to be remembered that some guidelines are guideline series consisting of a number of individual 
parts. 
 
Furthermore, DIN ISO 7708 and DIN EN 12341 specify methods for the sampling of particle size 
fractions which have to be employed for assessing possible health hazards caused by the inhalation of 
airborne particles. 
 
Sampling and separation apparatus 
 
- Sampling heads (e.g. for TSP, PM10, PM2.5); material: glass, stainless steel, titanium  ( ) 
- Filter materials 
 - Fiber filter made of glass fibres, fused quartz, cellulose or polystyrene   
 ( ) 
 - Membrane filter          ( ) 
 - Filter tape with spectroscopic film        ( ) 
 - other filter materials which achieve a sufficient degree of separation in accordance with VDI 2463 

 Part 1, section 3.1, and, in the case of the determination of dust constituents or 
 materials adsorbed on dust, have a sufficiently small scatter of the blank value    ( ) 
- Apparatus for generating a defined volume flow of sample gas 
 (Suction/regulation/measurement of the volume flow and volume) with 
 - Vacuum pump/rotary vane pump with precipitator 
 - Gas meter with thermometer 
 - Sample air cooler (Cu tube)         ( ) 
- Hose connections and hose materials        ( ) 
- Filter holder, complete, for filter transport appropriate to sampling apparatus   ( ) 
- Plastic containers having a diameter matched to the filter     
 ( ) 
- Filter bag for filter pieces for calibrating filter tape instruments     ( ) 
- Sealing material          ( ) 
 
See also Checklist 9 
 
For sampling in the abovementioned area, it is possible to use, for example, the following commercially 
available equipment items: 
 
- Small filter apparatus GS 050 or GS 050/3-C specifically for soot    
 ( ) 
- Fine dust sampling apparatus MR 6 II for airborne dust      ( ) 
- Sampling apparatus HV 100 for particularly high air throughputs     ( ) 
- Fine dust filter apparatus TBF 50, particularly for particles < 10 µm    ( ) 
- LIB filter apparatus for particles in the range 0.5 - 100 µm     ( ) 
- Filter apparatus FH 62 I for the use of filter tapes      ( ) 
- Filter apparatus Beta F 703         ( ) 
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Additional equipment for the combined precipitation of particulate materials and materials which pass 
through a filter 
 
- Wash bottles with frits (250 ml); material: "Duran" glass      ( ) 
- Impingers (250 ml); material: "Duran" glass       ( ) 
- Washer bottle holder with cooling device, able to be connected to the sampling probes  ( ) 
- Transport equipment for wash bottles        ( ) 
 
 
Equipment for the analytical determination 
 
Analytical instruments for the determination of PAHs 
 
As alternatives: 
 - HPLC with gradient elution (binary gradient) facility and adjustable-wavelength 
 fluorescence detection and/or UV detection      ( ) 
 - Gas chromatograph with suitable detector (e.g. FID, MS)     ( ) 
 
 
Analytical instruments for the determination of elemental carbon 
 
As alternatives: 
 - Coulomat 702 or equivalent instrument conforming to VDI 2465 Part 1   ( ) 
 - Thermograph model RA 10 m or equivalent instrument conforming to 
 VDI 2465 Part 2 for the thermographic determination of elemental C   ( ) 
 
Analytical instruments for the determination of ions 
 
As alternatives: 
 - UV/VIS photometer         ( ) 
 - Ion chromatograph         ( ) 
 - Capillary electrophoresis         ( ) 
 
Analytical instruments for the determination of metals/metalloids 
 
As alternatives: 
 - AAS with accessories         ( ) 
 - XRF spectrometer, wavelength- or energy-dispersive     ( ) 
 - ICP-OES or ICP-MS         ( ) 
 
Further equipment required 
 
- Fume cupboard          ( ) 
- Volumetric flasks, made of either quartz, PP or PTFE      ( ) 
- Analytical balance, microbalance/semimicrobalance      ( ) 
- Drying oven           ( ) 
- Ignition furnace/muffle furnace up to 1000°C       ( ) 
- Desiccator with suitable desiccant        ( ) 
- Apparatus for carrying out open digestion       ( ) 
- Ultrasonic bath          ( ) 
- Soxhlet           ( ) 
- Rotary evapourator          ( ) 
- Water bath thermostated at 20°C        ( ) 
- Centrifuge           ( ) 
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- Apparatus for punching out pieces of filter       ( ) 
- Apparatus for the presuction of measuring filters      ( ) 
- Platinum crucible with lid         ( ) 
- Microreaction vessel (for producing filter extracts)      ( ) 
- Pressure digestion apparatus         ( ) 
- Gas supply system for high-purity gases       ( ) 
- Tweezers, coated with PTFE or made of plastic       ( ) 
- Water still made of quartz, two-stage, and/or purified water     ( ) 
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Checklist 3: Equipment for determining depositions 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of the deposition of material is 
described in the guideline series VDI 2119, 2267 and 3870. 
 
In addition, the guideline "Atmosphärische Deposition; Richtlinie für Beobachtung und Auswertung der 
Niederschlagsbeschaffenheit" [Atmospheric Deposition; Guideline for the Observation and Evaluation 
of Precipitation Quality] of the "Länderarbeitsgemeinschaft Wasser" regulates the determination of 
deposition of material from the atmosphere in respect of its effect on water. To measure different 
deposition phenomena, different collection techniques have to be used. 
 
 
Sampling and separation apparatus 
 
- Hellmann rain gauge for determining the amount of precipitation    ( ) 
- Bulk collector           ( ) 
 - Collection vessel (household preserves jar (DIN 5071) or plastic container),   ( ) 
 e.g. Bergerhoff type         ( ) 
 - Pot collector made of PFA or PFE        ( ) 
 - Funnel-bottle collector         ( ) 
 consisting of funnel, filter, lid, wide-neck container and tubular stand 
- Wet-only collector 
 Collector with sensor control which opens only when precipitation occurs   ( ) 
- Stand with plastic-sheathed protective basket       ( ) 
- Transport container for collection vessels       ( ) 
 
Equipment for the analytical determination 
 
Apparatus for the determination of dust deposition: 
 
- Analytical balance          ( ) 
 
Apparatus for the determination of precipitation constituents (alternatives) 
 
Apparatus for determination of the main constituents and trace metals 
 
- Electrode unit, if appropriate also for small amounts of rain, comprising glass electrode 
 and Ag/AgCl reference electrode        ( ) 
- pH meter with input resistance > 1012 ohm with facility for correction of the gradient, 
 the asymmetric potential and for temperature compensation, with two decimal places  ( ) 
- Coulometer with platinum and silver electrode       ( ) 
- Titration apparatus          ( ) 
- Ion chromatograph and accessories        ( ) 
- UV/VIS photometer          ( ) 
- Atomic absorption spectrometer and accessories      ( ) 
- ICP-OES or ICP-MS          ( ) 
- XRF or TXRF spectrometer         ( ) 
 
Apparatus for the determination of organic trace materials 
 
- HPLC unit with UV detector or fluorescence detector      ( ) 
- Gas chromatograph with suitable detectors (FID, ECD, MS)     ( ) 
- TOC apparatus          ( ) 
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Further equipment required 
 
- Fume cupboard          ( ) 
- Volumetric flasks, made of either quartz, PP or PTFE      ( ) 
- Analytical balance, microbalance/semimicrobalance      ( ) 
- Drying oven           ( ) 
- Desiccator with suitable desiccant        ( ) 
- Apparatus for carrying out open digestions       ( ) 
- Ultrasonic bath          ( ) 
- Soxhlet           ( ) 
- Rotary evapourator          ( ) 
- Water bath thermostated at 20°C        ( ) 
- Platinum crucible with lid         ( ) 
- Pressure digestion apparatus         ( ) 
- Gas supply system for high-purity gases       ( ) 
- Tweezers, coated with PTFE or made of plastic       ( ) 
- Water still made of quartz, two-stage, and/or purified water     ( ) 
- Evapourating dishes, e.g. 200 ml, or glass beaker, low form     ( ) 
- Sieve, mesh opening = 1.12 mm (DIN 4189)       ( ) 
 
Special sampling technique using adhesive films 
 
Sampling and separation apparatus 
 
- Adhesive film apparatus sigma 1 or/and sigma 2      ( ) 
- Transparent adhesive film (65.5 mm x 65.5 mm)      ( ) 
- Cover film (silicone paper)         ( ) 
- Film supports (66 mm x 66 mm internal dimensions)       ( ) 
- Transport containers for film supports        ( ) 
 
Equipment for the analytical determination 
 
- Analytical balance          ( ) 
- Optical microscope for transmitted light/bright field microscopy     ( ) 
- Image analysis system for quantitative optical microscopy     ( ) 
 
Further equipment required 
 
- Drying oven           ( ) 
- Tweezers with Teflon-coated tips        ( ) 
- Pipette            ( ) 
- Cover glasses 18 mm x 18 mm, thickness = 0.15 mm      ( ) 
 
 

  

Activity 12: Training seminar on the German and Belgian monitoring and inspection guidelines        Page 28 of 33 

EU-Twinning Project Sl04/EN/01  
   Integrated Pollution Prevention and Control (IPPC) 

 
 
Checklist 4: Equipment for the determination of immissions of fibrous dusts; determination 

of asbestos fibres 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of the fibre number concentration of 
inorganic fibrous particles is described in Guideline VDI 3492 Part 1. 
 
Sampling and separation apparatus 
 
- Sampling head as specified in VDI 3492, Part 1      ( ) 

Measuring filter, polycarbonate capillary pore membrane filter, diameter = 25-50 mm, 
mean pore diameter = 0.8 µm, gold coated,      ( ) 
support filter as diffuser for homogenizing the airstream and for providing mechanical 
support to the sample collection filter; pore diameter > 3 µm    ( ) 

- Apparatus for generating a defined volume flow of sample gas, with the functions 
Suction           ( ) 
Regulation          ( ) 
Measurement of the volume flow of sample gas      ( ) 
Measurement of the sample gas volume       ( ) 

 suitable for suction-side vacuums to 500 hPa and the following volume flow range 
8 to 30 l/min          ( ) 

- Transport container for the filter elements/filter holders/sample collection filters   ( ) 
 
Equipment for the analytical determination 
 
Equipment for the pretreatment and after-treatment of the measuring filters and samples in the 
laboratory 
 
Determination of the fibre number concentration 
 
- Vacuum evaporator or sputter coating unit       ( ) 
- Apparatus for cold ashing of filters in an oxygen plasma     ( ) 
- Scanning electron microscope with EDXA facility; acceleration voltage at least 20 kV, 
 equipped with a semiconductor detector       ( ) 
- Stereoscopic microscope; magnification about 20×      ( ) 
- Standard for magnification calibration of the SEM      ( ) 
 
 



  

Activity 12: Training seminar on the German and Belgian monitoring and inspection guidelines        Page 29 of 33 

EU-Twinning Project Sl04/EN/01  
   Integrated Pollution Prevention and Control (IPPC) 

 
 
Checklist 5: Equipment for the determination of immissions of inorganic gases 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of gaseous inorganic air pollutants 
and the preparation of the calibration gases for calibrating the measuring instruments are described in 
the following VDI Guidelines and DIN ISO Standards: 
 
VDI 2451, 2452, 2453, 2454, 2455, 2458, 2461, 2468, 3490, 3869; 
DIN ISO 4219, 4221, 7996 
 
It needs to be remembered that some VDI guidelines are guideline series consisting of a number of 
individual parts. 
 
In its component-specific daughter directives for SO2, NO2 and O3, the EU specifies reference 
methods for measurement and calibration. Accordingly, testing laboratories can employ these 
methods (e.g. permeation with weighing, static-volumetric injection and the UV reference method) 
directly. When using other methods, the traceability of these methods (equivalent methods) to the 
reference methods must be demonstrated. 
 
 
Sampling and separation apparatus 
 
- Hose materials (suitable dimensions and suitable material)     ( ) 
- Connections/seals (stainless steel screw connection, ground joint, gastight snap fittings/Teflon) ( ) 
 
Discontinuous measurement methods 
 
- Adsorbers           ( ) 
- Absorption vessels (wash bottles with range of frits, impingers)     ( ) 
- Gas collection vessels with shut-off valves       ( ) 
- Sampling apparatus consisting of flow meter, drying tower, fine dust filter, throttle valve, 
 shut-off valve and gastight pump (parts in contact with gas made of inert material)  ( ) 
- Instruments for measuring gas volume (e.g. gas meters wet/dry)    ( ) 
- Transport containerfor sample containers and sample material     ( ) 
 
Continuous measurement methods 
 
- Pump with Teflon pump head, if not present in the analyser;     ( ) 
 
See also Checklist 9 
 
Equipment for the analytical determination 
 
Discontinuous measurement methods 
 
As alternatives: 
- Photometer with cells (glass and quartz, d: 1 and 5 cm)      ( ) 
- Ion chromatograph          ( ) 
 
- Titration apparatus          ( ) 
- Measuring unit with ion-sensitive electrodes       ( ) 
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Continuous measurement methods 
 
If continuously operating measuring instruments are available for individual components, these can be 
used. Suitability-tested instruments, whose method parameters have already been determined in a 
suitability test, offer advantages. 
 
Suitability-tested instruments are available for the following components: 
 
- Carbon monoxide analyser         ( ) 
- Nitrogen oxide analyser         ( ) 
- Sulfur dioxide analyser          ( ) 
- Ozone analyser          ( ) 
 
Further continuously operating measuring instruments: 
 
- Hydrogen sulfide analyser         ( ) 
- Ammonia analyser          ( ) 
 
Further equipment required 
 
- Calibration gases for each component        ( ) 
- Zero gas           ( ) 
- Pressure reducer for the various gases        ( ) 
- Apparatus for checking the stability        ( ) 
- Analytical balance          ( ) 
- Drying oven           ( ) 
- Desiccator           ( ) 
- Temperature control device         ( ) 
 
 



  

Activity 12: Training seminar on the German and Belgian monitoring and inspection guidelines        Page 31 of 33 

EU-Twinning Project Sl04/EN/01  
   Integrated Pollution Prevention and Control (IPPC) 

 
 
Checklist 6: Equipment for the determination of immissions of organic compounds 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of organic compounds is described in 
the following VDI Guidelines and DIN Standards: 
 
VDI 2467, 3482, 3483, 3484, 3485, 3494, 3495, 3875; DIN 33963 
 
It needs to be remembered that some VDI Guidelines are guideline series consisting of a number of 
individual parts. 
 
Sampling and separation apparatus 
 
- Hose materials (suitable dimensions and suitable material)     ( ) 
- Connections/seals (stainless steel screw coupling, ground joint, gastight snap fittings/Teflon) ( ) 
 
Discontinuous measurement methods 
 
- Absorption vessels; wash bottles with range of frits      ( ) 
- Adsorbers           ( ) 
- Range of gas collection vessels        ( ) 
- Sampling apparatus consisting of flow meter, throttle valve, shut-off valve 
 and gastight pump (parts in contact with gas made of inert material)    ( ) 
- Gastight pumps; delivery pumps        ( ) 
- Measuring instruments for gas volume (e.g. gas meters wet/dry)    ( ) 
- Transport container for sample material       ( ) 
 
Continuous measurement methods 
 
See Checklist 9 
 
 
Equipment for the analytical determination 
 
Discontinuous measurement methods 
 
As alternatives: 
- Gas chromatograph with suitable detectors (e.g. FID, ECD, MS) and sample injection facility ( ) 
- HPLC instrument with suitable detectors (e.g. UV detector, fluorescence detector)  ( ) 
 
Continuous measurement methods 
 
If continuously operating measuring instruments are available for individual components, they can be 
used. Suitability-tested instruments, whose method parameters have already been determined in a 
suitability test, offer advantages. 
 
- Benzene analyser          ( ) 
- BTX analyser           ( ) 
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Further equipment required: 
 
- Analytical balance          ( ) 
- Drying oven           ( ) 
- Desiccator           ( ) 
- Gas supply system for high-purity gases       ( ) 
- Calibration gases for each component        ( ) 
- Zero gas           ( ) 
- Pressure reducer for the various gases        ( ) 
- Apparatus for checking the stability        ( ) 
- Apparatus for the adsorption of gas samples from gas collection vessels   ( ) 
- Rotary evapourator          ( ) 
- Ultrasonic bath          ( ) 
- Thermostat (20°)          ( ) 
 
 
Checklist 7: Determination of odours (immission) 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of odour immissions is described in 
Guideline VDI 3940. 
 
A suitable and trained test team and an olfactometer are necessary for determining odour immissions. 
 
 
Checklist 8: Equipment for the determination of immissions of highly toxic organic 

compounds (dioxins and furans) 
 
In the VDI/DIN Manual "Reinhaltung der Luft", the determination of highly toxic organic compounds is 
described in Guideline VDI 3498 Part 1. 
 
Sampling and separation apparatus 
 
Sampling apparatus (filter method) consisting of 
- Sampling head suitable for insertion of a glass fibre filter and 2 PUR foams 
 with rain and light protection as specified in VDI 2463      ( ) 
- Pole for fastening the filter holder        ( ) 
- Suction pump having a pumping capacity of about 16 m3/h (e.g. rotary vane pump) 
 including outlet air filter and sound damper       ( ) 
- Measuring instrument for gas volume, with thermometer, for a volume flow of 16 - 17 m3/h ( ) 
- Timer            ( ) 
- Sample air cooler          ( ) 
 
- Transport container for the foams (e.g. brown glass bottles) and Al foil for 
 packing the glass fibre filters         ( ) 
 
- PUR foam, open-pored, or flexible TDI-polyester foam in the size suitable for the intake tube ( ) 
- Glass fibre filter or membrane filter with sufficient retention capability as specified in DIN 28184 ( ) 
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Equipment for the analytical determination 
 
- GC-MS combination 

with a detection limit of the detector of 200 fg absolute for 2, 3, 7, 8-TCDD 
at a signal-to-noise ratio of 3:1 and a resolution 
of 8 - 10,000; provision of the gas chromatograph with a split/splitless 
or on-column injector and also a suitable capillary column 
which ensures the separation of all 2, 3, 7, 8-chlorinated PCDDs/PCDFs from the 
remaining components and also the separation of 2, 3, 7, 8-TCDF from 2, 3, 4, 8- 
TCDF.           ( ) 

 
Further equipment required 
 
- Gloves, tweezers, pipettes, volumetric flasks       ( ) 
- Soxhlets (hot extractor or thermally insulated) of different sizes (100, 500 , 2000 ml)  ( ) 
- Rotary evapourator          ( ) 
- Ultrasonic bath          ( ) 
- Metal block thermostat or other facility for blowing off with N2     ( ) 
- HPLC system with fraction collector and suitable column (e.g. Nucleosil 5 NO2 ET 200/8/4) ( ) 
- Desiccator, drying oven         ( ) 
- Chromatography columns or column combinations for purifying the sample extract  ( ) 
 
 
Checklist 9: Equipment requirements for the construction of sampling systems in automatic 

measuring stations 
 
Requirements for the construction of suitable sampling systems for gaseous and dust immissions are 
specified in the German Standard Code of Practice for monitoring emissions and immissions; BMI 
circular of 2.2.1983 - U I 8-556 134/4; GMBl. 1983, No. 4, pp. 79 - 81. 
 
Sampling system for gaseous immissions 
 
- Sampling head corresponding to the abovementioned code of practice, made of corrosion-resistant 
  steel            ( ) 
- Guide tube           ( ) 
- Sampling tube, of borosilicate glass (nominal bore between 20 and 40 mm), with lateral connection 
 spigots (of inert material) for the connection of sampling lines     ( ) 
- Sampling lines from the central sampling tube to the individual measuring instruments  ( ) 
- Flow monitor           ( ) 
- Fan or pump           ( ) 
 
A sampling system for dust immissions requires 
 
- Sampling head corresponding to the abovementioned code of practice, made of corrosion-resistant 
  steel            ( ) 
- Guide tube           ( ) 
- Sampling tube (L ≤ 3 m), made of corrosion-resistant material     ( ) 
- Fan or pump           ( ) 
 
The sampling systems must be heatable where appropriate. 
 
 
 

 


