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Information Sheet – Odour Stack Emission Proficiency Test 

Information Sheet 

Odour Stack Emission Proficiency Test 

1. Location 

Hessisches Landesamt für Naturschutz, Umwelt und Geologie 

(Hessian Agency for Nature Conservation, Environment and Geology) 

Dezernat I3 – Luftreinhaltung: Emissionen 

(Department I3 – Air Pollution Control: Emission) 

Ludwig-Mond-Str. 33 

34121 Kassel 

– GERMANY – 

e-mail: pt@hlnug.hessen.de 

tel.: +49-561-2000-137 

fax: +49-561-2000-225 

Please note: The sampling takes place on the 1st and 3rd floor. A lift is not available 

2. Contact 

Dr. Jens Cordes    e-mail: jens.cordes@hlnug.hessen.de 

(Tech. Supervisor Proficiency Testing) tel.: 0561/2000-141 

Dr. Dominik Wildanger   e-mail: dominik.wildanger@hlnug.hessen.de 

(Head of Department)   tel.: 0561/2000-111 

3. Participants 

The emission proficiency tests were designed for laboratories authorised to perform meas-

urements in accordance with §29b BImSchG (Federal Immission Control Act), as well as ap-

plicants for authorisation in accordance with BImSchG. Nevertheless, other laboratories, 

manufacturers of equipment, industrial departments engaged in emission monitoring etc. 

are welcome to participate, too. 

Please note: Due to the limited space around the flue duct, without prior affirmation by the 

organiser for each facility only two people can participate in the sampling on site. 

The total number of participating laboratories is limited to 12. 

4. Task 

Objective of the odour emission proficiency test is the determination of odour concentrations 

on the emission simulation apparatus (ESA). One of four different odour components (which 

may be single compounds or mixtures) used in this proficiency test is n-butanol. For each of 

the 4 components, 3 measurements are carried out, adding up to 12 measurements. The sam-

pling time is generally 10 minutes.  
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4.1  Operational state of the ESA during the proficiency test 

The ESA is operated using ambient air, which is cleaned by a particle filter EU 7, and usually 

operates in the medium performance range (which is between 2000 and 6500 m³/h). The 

flow velocity is > 4 m/s. A water vapour content of up to 50 g/m³ is technically possible. 

4.2  Position of the sampling openings at the ESA 

The measurements take place on the 1st and the 3rd floor of the HLNUG building (room 130 

and 371), approx. 5.0 and 12.5 m, respectively, above ground level and at the end of a 6.5/14 

m long vertical flue duct. To carry out the proficiency test, sampling openings conforming to 

standard DIN ISO 228 are available in the following sizes: 

floor 3“-internal thread (G3) 2“-internal thread (G2) 

1st floor 8 5 

3rd floor 6 7 

For the samplings, one G3 opening is allocated to each participant. Additional sampling open-

ings may be allocated by HLNUG based on demand and availability. The sampling equipment 

used during the proficiency test needs to fit the 400 mm diameter of the flue duct.  

5. Measurements 

5.1 Determination of the basic conditions 

During the proficiency test, the following basic conditions are measured by all participants: 

 measurement of the velocity profile in cross-section by determination of the dynamic 

and static pressure on two measurement axes (with 2 measurement points each) 

 air pressure at the height of the measurement level 

 temperature in the flue gas duct 

 water vapour content in the flue gas 

 calculation of the flue gas volume flow 

The participants hand in their measurement results for the flue gas basic conditions as part 

of their results submission.  

5.2 Sampling 

 Sampling is carried out simultaneously by all participants. 

 Sampling and olfactometry must be carried out in accordance with EN 13725. 

 Each sampling will take 10 min. 

 4 different odour components (single compounds or mixtures) will be used, one of 

which is n-butanol. 

 For each of these components, 3 consecutive samplings are carried out under com-

parable conditions. 
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 The odour concentrations are planned to range from 50 ouE/m³ to 50.000 ouE/m³. 

For some components, the odour threshold is determined after the test, based on the 

measurement results of the proficiency test participants. For these compounds, the 

assigned value may be outside the above-mentioned limits. 

 The allocation of the measurement levels and sampling openings is set by HLNUG 

staff on site. 

 Sample transport and olfactometry are organised by the participants. 

5.3 Olfactometry 

Olfactometry is generally carried out on site in Kassel. This can be done using a mobile olfac-

tometry room (measurement vehicle) or another suitable room (e.g. in a hotel). If a partici-

pant requires a room provided by HLNUG, this must be stated in the registration for the pro-

ficiency test. The allocation of available rooms is done by HLNUG. Please contact HLNUG if 

you wish to inspect a room before the proficiency test. 

In either case, it is the participant’s responsibility to ensure that the room used for the olfac-

tometry conforms to standard EN 13725. 

Participants that do not work conforming to guideline VDI 3880 and therefore do not need 

to complete the olfactometry within 6 hours after sampling may also transport the samples 

to their own laboratory. As this deviates significantly from the procedure followed by other 

participants, this has consequences for the submission and evaluation of results (see below). 

6. Submission of results  

All measurement results must be given as integers in ouE/m³, and relating to olfactometric 

normal conditions, wet (𝑝=1013,25 mbar, 𝑇=293,15 K ). In addition to the measurement re-

sults, all relevant data concerning sampling and olfactometry must be handed in as copy. 

Each participant receives a USB-stick containing an Excel-file for the results submission. Us-

ing this USB-stick, the completed results submission file must be handed in until 19:00 o’clock 

at the latest. The results submission is confirmed by a member of HLNUG staff via a signature 

on a print-out of the results file. The participant receives a copy of this signed print-out. Re-

sults that are not handed in by 19:00 o’clock are automatically rated “failed” in regard to 

41st Federal Immission Control Ordinance (41. BImSchV). 

If during sampling and subsequent sample handling problems occurred, that normally would 

lead to a discard of the respective measurements, the participant may ask to leave these 

measurement values blank. This can only be done for a total number of three measurements 

and for only two out of three measurements belonging to the same component. HLNUG ulti-

mately decides, whether a value may be removed or not. If for a component no measurement 

value was submitted at all, it is rated as “failed”. 

Each participant may only submit one result per measurement. Any exchange of results with 

other participants as well as collusive behaviour among participants before the submission 

deadline is prohibited. If an authorisation to perform measurements in the sense of § 29b 

BImSchG exists or is aspired, any subcontraction of analyses connected with the proficiency 

test is forbidden as well. 
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If a participant chooses not to perform the olfactometry on site in Kassel and does not hand 

in the results by 19:00 o’clock, the participation must be rated “failed” regarding 41. BImSchV. 

Nevertheless, measurement results for the proficiency test may still be submitted via e-mail 

to: 

pt@hlnug.hessen.de 

using an Excel-file provided by HLNUG. In this case, all results must be submitted within 

one week after the sampling. Unless HLNUG is responsible for a delayed submission, results 

received after the deadline will be rejected and the participation in the proficiency test is ul-

timately rated “failed”. 

Measurement results handed in via e-mail will be evaluated as described below, including an 

assessment concerning the performance for the four different components. Please note, how-

ever, that regardless of the results for the four components, the evaluation report will include 

a statement that the participation is “failed” regarding 41. BImSchV. If the olfactometry of the 

samples taken on the ESA in Kassel was not carried out on site within 6 hours conforming to 

VDI 3880, the participation deviates significantly from the specifications for odour emission 

proficiency tests that were acclaimed by the Conference of Ministers for Environment (UMK) 

and the Federation/Federal States Working Group on Immission Protection (LAI). As a con-

sequence, a participation under these circumstances does not fulfil the requirements set by 

§16 IV No. 7a of the 41st Federal Immission Control Ordinance (41. BImSchV) and can, for 

example, not be used as a proof of competence for emission measurements in Germany in 

accordance with §29b Federal Immission Control Act (BImSchG). 

7. Evaluation of results 

The evaluation of the proficiency test is carried out on the basis of the z-score procedure, 

using logarithmised values. For the measurement value 𝑥𝑖𝑘 , which is for sampling number i 

of component number k, a z-score value 𝑧𝑖𝑘  is determined: 

𝑧𝑖𝑘 =
1

𝜎𝑘
log10 (

𝑥𝑖𝑘

𝑋𝑖𝑘
) 

In this equation, 𝑋𝑖𝑘  is the assigned value of the measurement, and 𝜎𝑘 is the precision crite-
rion (criterion for proficiency assessment) for component k. The assigned value is calculated 
from the mass concentration cik and the odour threshold c0,k of the component: 

𝑋𝑖𝑘 =
𝑐𝑖𝑘

𝑐0,𝑘
ouE/m³ 

The dosed mass concentration cik is determined for each measurement based on the meas-

urement data of the dosing device and the volume flow. The odour threshold c0,k of n-butanol 

is c0 = 123 µg/m³. The thresholds of all other components are deduced from proficiency test 

results according to the following procedure: 

a) A consensus value is calculated from the measurement results reported by at least 20 

participants in at least two different proficiency tests previously run by HLNUG. Here, 

solely results of participants are taken into account, who participated regularly (olfac-

tometry on site) and achieved the result “passed” for the component n-butanol in the 

respective proficiency test. The consensus value is obtained by the robust mean of the 
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logarithmic values according to standard DIN ISO 13528 (algorithm A, annex C) and is 

updated on a regular basis by including new results. This calculation is restricted to 

measurements of the past five years as long as the above mentioned requirements are 

met. 

b) If not enough measurement results of former proficiency tests are available to deter-

mine the consensus value of a component by means of the procedure described under 

a), an alternative method is used: Here, the consensus value of a component offered 

during a proficiency test is subsequently calculated from the participants’ measure-

ment results. Provided that the sampling was carried out within 14 days, results of 

several proficiency tests are taken into account. Solely results of participants are con-

sidered, who participated regularly (olfactometry on site) and achieved the result 

“passed” for the component n-butanol in the respective proficiency test. The consen-

sus value is obtained by the robust mean of the logarithmic values according to stand-

ard DIN ISO 13528 (algorithm A, annex C). If less than nine measurement results for 

one particular component are available that fulfil the above mentioned criteria, nei-

ther a z-score-based evaluation nor a performance rating are possible. 

The precision criterion for all components is generally: 

𝜎𝑘 = 0,10 

This criterion needs to be adjusted in compliance with DIN ISO 13528, when the following 

condition is not met: 

𝜎𝑘 ≥
1

0,3
𝑙𝑜𝑔10(1 + 𝑢𝑘) 

with 𝑢𝑘 as the relative uncertainty of the assigned value per component calculated in accord-

ance with DIN ISO 13528. In doing so, 𝜎𝑘 is recalculated precisely to two decimal places, so 

that the condition is fulfilled. Participants are informed about the increase of the precision 

criterion at the latest when the evaluation is communicated by HLNUG. 

8. Evaluation of performance 

The z-score for measurement 𝑖 and component 𝑘 can be interpreted the following way: 

|𝑧𝑖𝑘| ≤ 2 satisfactory performance 

2 < |𝑧𝑖𝑘| < 3 questionable performance 

|𝑧𝑖𝑘| ≥ 3 unsatisfactory performance 

Generally, for each measurement resulting in a z-score of more than two, a causal research 

should be conducted. 

In the next step of the evaluation, the mean value 𝑧𝑘 of the absolute values of the 𝑛 z-scores 

(usually n = 3) of each component is calculated: 

𝑧𝑘 =
1

𝑛
∑|𝑧𝑖𝑘|

𝑛

𝑖=1
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A component was determined successfully, if 

𝑧𝑘 < 3 

is fulfilled. In this case, the component is rated “passed”. If this criterion is not met or if no 

measurement result was submitted in due time, the component is rated “failed”. With a pre-

cision criterion of 𝜎𝑘 = 0.10, the above-mentioned criterion is not satisfied if the mean meas-

urement value of a participant is lower than half of (50%) or higher than twice (200%) the 

assigned value. 

The overall result of the proficiency test is “passed”, if all components were determined suc-

cessfully. If one or more components are rated “failed”, the overall result is “failed”. 

9. Communication of the evaluation 

Communication of the evaluation of the participants’ results by HLNUG will be done within 

six weeks after the day the proficiency test took place and is given to the participants in form 

of a general survey.  

Furthermore, HLNUG regularly issues an annual report comprising the measurement results 

of all participants in the proficiency tests per year in an anonymised form. 

10. Repeat participation 

The proficiency test on the determination of odour emission components can only be re-

peated in whole. A repeat participation in single components is not possible. 

11. Objections and complains 

Objections and complaints, if connected to the invitation to the proficiency test, the execution 

of the test, or the communication of results, can be made to the organiser of the proficiency 

test. Objections and complaints concerning legal measures derived from the results of the 

proficiency test (e.g. a demand to repeat the proficiency test, a repeal of authorisation, etc.), 

can be made to the authorities legally responsible for the authorisation. The deadlines for 

objections are regulated in the appropriate notices and communications. 

12. Costs 

The participation fee is levied in accordance with the regulations for administrative costs of 

the Hessian Ministry of Environment, Climate Protection, Agriculture, and Consumer Protec-

tion (Hessisches Ministerium für Umwelt, Klimaschutz, Landwirtschaft und Verbraucher-

schutz, VwKostO-MUKLV, for the full text see: www.rv.hessenrecht.hessen.de) in the current 

version. Upon confirmation of your participation, you will receive a notification of prepay-

ment, payable before the start of the proficiency test. If a short-term cancellation of the pro-

ficiency test by HLNUG should be necessary for important reasons (e. g. facilities or person-

nel shortage, etc.), the prospective proficiency test participant has no claim to compensation 

except reimbursement of the participation fee. 
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Operating schedule for the proficiency test 

Odour Stack Emission PT 

07:00 – 08:00 Arrival of participants and set-up of sampling equipment 

 

08:00 Welcome and introduction (room 258, 2nd floor) 

Please note: Participants that fail to arrive by this time are excluded from the profi-

ciency test. 

 

08:30 – 09:00  Measurement of basic conditions I (pressure, temperature, humidity) 

 

09:00 – 13:00  12 samplings in accordance with EN 13725 

 

13:00 – 13:30  Lunch break 

 

13:30 – 15:00  Measurement of basic conditions II (volume flow profile) 

 

10:00 – 18:30 Olfactometry (approximate times, the olfactometry is planned and organ-

ised by all participants individually on their own authority). 

 

19:00 Deadline for results submission. Any results submitted later than 19:00 

o’clock must be rated “failed” regarding 41. BImSchV. 

 


