
 

 

 

 

 

 

 

 

 

ATTACHEMENT 1.0 

 

 

• ANALYSIS REPORT EXSTING EMISSION TO AIR – RUBBER FUME 
• TABLES E(II)(III) A2-01 – A2-04 RUBBER FUME,  PROPOSED A2-05 
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ANNEX 1: TABLES/ATTACHMENTS 
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TABLE E.1(ii)      MAIN EMISSIONS TO ATMOSPHERE    (1 Page for each emission point) 
 
Emission Point Ref.  No: 
 

A2-1 

Source of Emission: 
  

Rubber Tempering Ovens – Rubber Fume Stack 

Location: 
 

BRUSS – within roof space 

Grid Ref. (12 digit, 6E,6N): 
 

168395, 336310 

Vent Details        
Diameter: 

 
  Height above Ground(m): 

350 mm 
 
 
9.5 

Date of commencement: 
 

2001 (2014 change roof  location < 100m) 

 
Characteristics of Emission:          

   
(i) Volume to be emitted: 
 
Average/day Nm3/d Maximum/day Nm3/d 

 
Maximum rate/hour Nm3/h Min efflux velocity m.sec-1 

 
(ii) Other factors 
 
Temperature oC(max)     oC(min) oC(avg) 

 
For Combustion Sources: 
Volume terms expressed as :           wet.                dry.           ________%O2 

 
(iii)  Period or periods during which emissions are made, or are to be made, including daily or seasonal variations (start-up /shutdown 

to be included):  
 
Periods of Emission  
(avg) 

           60       min/hr         24     hr/day       250        day/yr 
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TABLE E.1(ii)      MAIN EMISSIONS TO ATMOSPHERE    (1 Page for each emission point) 
 
Emission Point Ref.  No: 
 

A2-2 

Source of Emission: 
  

Rubber Tempering Ovens – Rubber Fume Stack 

Location: 
 

BRUSS – within roof space 

Grid Ref. (12 digit, 6E,6N): 
 

168473, 336328 

Vent Details        
Diameter: 

 
  Height above Ground(m): 

350 mm 
 
 
 

Date of commencement: 
 

2001 

 
Characteristics of Emission:          

   
(i) Volume to be emitted: 
 
Average/day Nm3/d Maximum/day Nm3/d 

 
Maximum rate/hour Nm3/h Min efflux velocity m.sec-1 

 
(ii) Other factors 
 
Temperature oC(max)     oC(min) oC(avg) 

 
For Combustion Sources: 
Volume terms expressed as :           wet.                dry.           ________%O2 

 
(iii)  Period or periods during which emissions are made, or are to be made, including daily or seasonal variations (start-up /shutdown 

to be included):  
 
Periods of Emission  
(avg) 

             60       min/hr       24       hr/day       250        day/yr 
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TABLE E.1(ii)      MAIN EMISSIONS TO ATMOSPHERE    (1 Page for each emission point) 
 
Emission Point Ref.  No: 
 

A2-3 

Source of Emission: 
  

Rubber Tempering Ovens – Rubber Fume Stack 

Location: 
 

BRUSS – within roof space 

Grid Ref. (12 digit, 6E,6N): 
 

168463, 336311 

Vent Details        
Diameter: 

 
  Height above Ground(m): 

500mm 
 
 
9.5m 

Date of commencement: 
 

2001 

 
Characteristics of Emission:          

   
(i) Volume to be emitted: 
 
Average/day Nm3/d Maximum/day Nm3/d 

 
Maximum rate/hour Nm3/h Min efflux velocity m.sec-1 

 
(ii) Other factors 
 
Temperature oC(max)     oC(min) oC(avg) 

 
For Combustion Sources: 
Volume terms expressed as :           wet.                dry.           ________%O2 

 
(iii)  Period or periods during which emissions are made, or are to be made, including daily or seasonal variations (start-up /shutdown 

to be included):  
 
Periods of Emission  
(avg) 

            60        min/hr      24        hr/day       250        day/yr 
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TABLE E.1(ii)      MAIN EMISSIONS TO ATMOSPHERE    (1 Page for each emission point) 
 
Emission Point Ref.  No: 
 

A2-4 

Source of Emission: 
  

Rubber Tempering Ovens – Rubber Fume Stack 

Location: 
 

BRUSS – within roof space 

Grid Ref. (12 digit, 6E,6N): 
 

168395, 336310 

Vent Details        
Diameter: 

 
  Height above Ground(m): 

350mm 
 
 
9.5m 

Date of commencement: 
 

2001  

 
Characteristics of Emission:          

   
(i) Volume to be emitted: 
 
Average/day Nm3/d Maximum/day Nm3/d 

 
Maximum rate/hour Nm3/h Min efflux velocity m.sec-1 

 
(ii) Other factors 
 
Temperature oC(max)     oC(min) oC(avg) 

 
For Combustion Sources: 
Volume terms expressed as :           wet.                dry.           ________%O2 

 
(iii)  Period or periods during which emissions are made, or are to be made, including daily or seasonal variations (start-up /shutdown 

to be included):  
 
Periods of Emission  
(avg) 

           60         min/hr     24         hr/day          250     day/yr 
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TABLE E.1(ii)      MAIN EMISSIONS TO ATMOSPHERE    (1 Page for each emission point) 
 
Emission Point Ref.  No: 
 

Proposed A2-5 

Source of Emission: 
  

‘Gleitmo’ Coating Proess – Fume Stack 

Location: 
 

BRUSS – within Roof Space 

Grid Ref. (12 digit, 6E,6N): 
 

168433, 336321 

Vent Details        
Diameter: 

 
  Height above Ground(m): 

500mm 
 
 
9.0 m 

Date of commencement: 
 

2011 Pilot  2017 Final Process 

 
Characteristics of Emission:          

   
(i) Volume to be emitted: 
 
Average/day Nm3/d Maximum/day  Nm3/d 

 
Maximum rate/hour Nm3/h Min efflux velocity m.sec-1 

 
(ii) Other factors 
 
Temperature oC(max)     oC(min) oC(avg) 

 
For Combustion Sources: 
Volume terms expressed as :           wet.                dry.           ________%O2 

 
(iii)  Period or periods during which emissions are made, or are to be made, including daily or seasonal variations (start-up /shutdown 

to be included):  
 
Periods of Emission  
(avg) 

             60      min/hr         6   hr/day         50  day/yr 
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TABLE E.1(iii):  MAIN EMISSIONS TO ATMOSPHERE - Chemical characteristics of the emission  (1 table per emission point) 
 
Emission Point  Reference  Number:  A2-1     

 
 

Parameter Prior to treatment(1) Brief   As discharged(1) 

 mg/Nm3 kg/h description mg/Nm3 kg/h. kg/year 

 Avg Max Avg Max of treatment Avg Max Avg Max Avg Max 

Carbon Black 
l ,-l'-)1,-3- 
Phenylene)bis-1H- pyrrole-
2,5-dione 
Pent methyl Heptene 
Octamethylcyclotetr 
asiloxane 
Hexamethylcyclotris 
Iloxane 
TOC as C 
TOC Class I 
TOC Class II 
TA Luft Class I 
TA Luft Class II 
TA Luft Class III 
Total Particulate 
Rubber Fume 
Ethanol 
n-Butan-1-ol 
 
 

 <1.53 
 
<0.71 
 
0.765 
13.762 
 
2.523 
 
20.30 
1.10 
13.80 
13.80 
2.52 
<0.76 
<1.5 
0.80 
0 
0 

 0.002 
 
0.0009 
 
0.001 
0.019 
 
0.0035 
 
0.03 
0.0018 
0.0019 
0.02 
0.001 
0.001 
0.0021 
0.0011 
0 
0 

Electrostatic Precipitation 
 
ESP Unit  08 

 <1.47 
 
<0.77 
 
2.68 
27.6 
 
2.61 
 
11.4 
1.15 
27.6 
27.6 
<0.77 
7.51 
<1.50 
0.70 
1.23 
1.00 

 0.002 
 
0.001 
 
0.0038 
0.0393 
 
0.0037 
 
0.020 
0.00159 
0.04 
0.04 
0.001 
0.01 
0.002 
0.001 
0.001 
0.001 

  12.0 
 
6.0 
 
22.8 
23.88 
 
22.2 
 
120.0 
9.54 
240.0 
240.0 
6.0 
60.0 
12.0 
6.0 
6.0 
6.0 

 
1. Concentrations should be based on Normal conditions of temperature and pressure, (i.e. 0oC,101.3kPa). Wet/dry should be the 
same as given in Table E.1(ii) unless clearly stated otherwise. 
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 TABLE E.1(iii):  MAIN EMISSIONS TO ATMOSPHERE - Chemical characteristics of the emission  (1 table per emission point) 
 
Emission Point  Reference  Number:  A2-2     

 
 

Parameter Prior to treatment(1) Brief   As discharged(1) 

 mg/Nm3 kg/h description mg/Nm3 kg/h. kg/year 

 Avg Max Avg Max of treatment Avg Max Avg Max Avg Max 

Carbon Black 
1,-1'-)l ,-3- 
Phenylene)bis-1H- pyrrole-
2,5-dione 
Hexamethylcyclotris 
iloxane 
Octamethylcyclotetr 
asiloxane 
TOC as C 
TOC Class I 
TCO Class II 
TA Luft Class I 
TA Luft Class II 
TA Luft Class III 
 
Total Particulate 
Rubber Fume 

 <0.37 
 
<0.72 
 
6.73 
 
6.44 
34.6 
0.54 
6.44 
6.44 
<0.72 
6.73 
 
<0.40 
3.40 
 

 0.00048 
 
0.00094 
 
0.0088 
 
0.0084 
0.05 
0.0213 
0.0083 
0.0083 
0.00093 
0.00876 
 
0.00479 
0.00448 

Electrostatic Precipitation 
ESP Unit 02 

 <1.28 
 
<0.72 
 
1.22 
 
1.65 
28.7 
1.00 
1.65 
1.65 
<0.72 
1.22 
 
2.10 
1.30 

 0.0016 
 
0.00091 
 
0.0015 
 
0.0021 
0.04 
0.0015 
0.0021 
0.0021 
0.0009 
0.0153 
 
0.00266 
0.00016 

  9.6 
 
5.46 
 
9.0 
 
12.6 
240.0 
9.0 
12.6 
12.6 
5.4 
91.8 
 
15.96 
0.96 

            

 
1. Concentrations should be based on Normal conditions of temperature and pressure, (i.e. 0oC,101.3kPa). Wet/dry should be the 
same as given in Table E.1(ii) unless clearly stated otherwise. 
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TABLE E.1(iii):  MAIN EMISSIONS TO ATMOSPHERE - Chemical characteristics of the emission  (1 table per emission point) 
 
Emission Point  Reference  Number:  A2-3     

 
 

Parameter Prior to treatment(1) Brief   As discharged(1) 

 mg/Nm3 kg/h description mg/Nm3 kg/h. kg/year 

 Avg Max Avg Max of treatment Avg Max Avg Max Avg Max 

Carbon Black 
1,-l'-)1,-3- 
Phenylene)bis-1H- pyrrole-
2,5-dione 
Hexamethylcyclotris 
iloxane 
Octamethylcyclotetr 
asiloxane 
 
Ethanol 

 <1.34 
<0.72 
 
 
5.88 
 
22.24 
 
0 
 

 0.0035 
0.0019 
 
 
0.0156 
 
0.059 
 
0 
 

Electrostatic Precipitation 
ESP 04 

 <1.46 
<0.71 
 
 
17.16 
 
44.34 
 
1.22 

 0.0035 
0.0017 
 
 
0.0411 
 
0.106 
 
0.0029 
 

  21.0 
10.2 
 
 
246.6 
 
636.0 
 
17.4 
 

TOC as C  7.0  0.02   10.2  0.02  120.0 

TOC Class I  1.00  0.00273   1.10  0.00273  16.38 

TOC Class II  22.20  0.06   44.30  0.06  360.0 

TA Luft Class I  22.20  0.06   44.30  0.06  360.0 

TA Luft Class II  <0.72  0.0019   <0.72  0.0019  11.4 

TA Luft Class III  5.88  0.02   17.20  0.02  120.0 

Total Particulate  <1.30  0.00356   <1.50  0.0035  21.0 

Rubber Fume  4.40  0.01   0.70  0.01  60.0 

            

 
1. Concentrations should be based on Normal conditions of temperature and pressure, (i.e. 0oC,101.3kPa). Wet/dry should be the 
same as given in Table E.1(ii) unless clearly stated otherwise. 
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TABLE E.1(iii):  MAIN EMISSIONS TO ATMOSPHERE - Chemical characteristics of the emission  (1 table per emission point) 
 
Emission Point  Reference  Number:  A2-4    

 
 

Parameter Prior to treatment(1) Brief   As discharged(1) 

 mg/Nm3 kg/h description mg/Nm3 kg/h. kg/year 

 Avg Max Avg Max of treatment Avg Max Avg Max Avg Max 

Carbon Black  <1.56  0.0036 Electrostatic Precipitation  <1.46  0.00043   2.58 

1,-1'-)l ,-3- 
Phenylene)bis-1H-pyrrole-
2,5-dione 

  
<0.71 

  
0.164 

ESP Unit  03   
<0.72 

  
0.00021 

  
1,26 

Lead  0.01  0.000023   0.07  0.000021  0.126 

Hexamethylcyclotris 
iloxane 

 1.21  0.0027   1.29  0.00038  2.28 

TOC as C  3.09  0.0071   2.60  0.000759  4.5 

TOC Class I  1.10  0.00262   1.10  0.0019  11.4 

TOC Class II 
Inorganic Dust Particle 
Class II 

 <0.71 
0.00768 

 0.00163 
0.000017 

  <0.72 
0.07 

 0.00021 
0.00002 

 1.26 
0.12 

TA Luft Class I  <0.71  0.00163   <0.72  0.00021  1.26 

TA Luft Class II  <0.71  0.00163   <0.72  0.00021  1.26 

TA Luft Class III 
Total Particulate 
Rubber Fume 

 1.21 
3.1 
1.5 

 0.00277 
0.0071 
0.0034 

  1.29 
<7.5 
22.4 

 0.00038 
0.0022 
0.00067 

 2.28 
13.2 
4.02 

 
1. Concentrations should be based on Normal conditions of temperature and pressure, (i.e. 0oC,101.3kPa). Wet/dry should be the 
same as given in Table E.1(ii) unless clearly stated otherwise. 
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TABLE E.1(iii):  MAIN EMISSIONS TO ATMOSPHERE - Chemical characteristics of the emission  (1 table per emission point) 
 
Emission Point  Reference  Number:  Proposed A2-5     

 
 

Parameter Prior to treatment(1) Brief   As discharged(1) 

 mg/Nm3 kg/h description mg/Nm3 kg/h. kg/year 

 Avg Max Avg Max of treatment Avg Max Avg Max Avg Max 

 
Di-Butyltin 

  
<0.01 

  
<0.01 

Activated Carbon Filter   
<0.05 

  
<0.01 

   
3.00 

Propan-2-ol  2.80  0.09   32.00  0.10  30.0 

TOC as C  267.0  0.82   219.0  0.68  204.0 

TA Luft Class 1 VOC’s  14.7  0.05   18.30  0.06  18.0 

TA Luft Class II VOC’s 
TA Luft Class III VOC’s 

 8.69 
1.50 

 0.03 
0.02 

  62.90 
11.10 

 0.19 
0.03 

 57.0 
9.0 

            

            

            

            

            

 
1. Concentrations should be based on Normal conditions of temperature and pressure, (i.e. 0oC,101.3kPa). Wet/dry should be the 
same as given in Table E.1(ii) unless clearly stated otherwise. 
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ATTACHMENT 4.0 

• WALTHER TROWEL ROTAMAT R 90 SYSTEM
• AIR EMISSIONS SURVEY GLEITMO COATING 2016 TMS
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WE IMPROVE SURFACES

ROTAMAT

ROTAMAT COATERS
The ideal solution for coating the surface of mass produced 
small parts
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2 | 3

The Rotamat coaters offer a wide range of surface coating possibilities

Decorative coating of metal components

Decorative coating of plastic components

Anticorrosion coating of metal components

Coating of radial shaft seal rings with a bonding agent

Decorative coating of wood

Anti-friction coating of O-rings
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Effi cient and cost effective surface coating of mass produced small parts

Key features of the Rotamat technology for coating of small parts are (1) 

the sealed rotary drum, (2) the sophisticated paint spray system and (3) 

the precisely controlled injection of hot air.

A batch of raw (uncoated) parts is loaded manually into the rotary drum 

where the parts are continuously tumbling over each other. For insula-

tion purposes and work place protection the rotary drum is completely 

encapsulated.

One or, sometimes, two sophisticated, fully automatic paint spray systems 

are evenly applying the respective coating material onto the tumbling 

parts which can consist of various plastic materials (e.g. elastomers), metal 

and wood. The system is able to process water based as well as solvent 

based coating materials.

3D schematic of the Rotamat coating process

The part temperature, precisely adjusted to the respective coating pro-

cess, is generated by an inlet air heating unit and measured & controlled 

by an infrared (IR) sensor. The fi ne mist of coating material sprayed onto 

the tumbling parts during the process dries quickly, not only producing 

a highly homogeneous surface but also minimizing paint losses due to 

overspray. Once the coating process is completed, the rotary drum me-

chanically tilts downward for easy unloading of the parts which are im-

mediately available for  their further use: An additional drying operation, 

for example in a separate dryer, is not required!

Model R 90 with closed rotary drum hood

Model R 90 with open rotary drum hood
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THE ROTARY DRUM

In order to achieve perfect coating results, the parts must be thoroughly 

mixed. This is achieved by the parts continuously tumbling over each oth-

er. Of course, different parts generally have completely different tumbling 

characteristics. For this reason, the rotary drum has not only a unique 

shape, but the drum speed and drum angle of inclination are variable, 

thus allowing drum settings which produce an optimum tumbling and 

mixing action. The coating process is fully automatic, eliminating the need 

for time consuming positioning of the parts on racks as required with 

conventional coating systems.

For the treatment of larger parts with complex shapes the rotary drum 

can be equipped with an elastic lining that helps maintain the integrity of 

sharp edges.

The easy to exchange rotary drums are available in fi ve sizes / diameters:

Ø 400 mm (about 16”) Batch size = 1 – 3 liters (0.26 – 0.79 gallons) *)

Ø 550 mm (about 22”) Batch size = 2 – 8 liters (0.52 – 2.1 gallons) 

Ø 700 mm (about 28”) Batch size = 10 – 30 liters (2.6 – 7.9 gallons) 

Ø 800 mm (about 32”) Batch size = 30 – 50 liters (7.9 – 13.2 gallons)

Ø 850 mm (about 34”) Batch size = 40 – 75 liters (10.5 – 19.7 gallons) 

*) US gallons

THE SPRAYING SYSTEM

The Rotamat small part coating process takes place in a sealed paint spray 

chamber at a slight, precisely controlled negative pressure that prevents 

leakage of hazardous fumes into the environment.

The various Rotamat process parameters like spraying quantity and spray-

ing pattern (wide or round spray pattern) are controlled by a process com-

puter. This guarantees total repeatability of the coating results.

The utilization of special HVLP automatic spraying systems ensures a mini-

mum of spray mist and, thus, very little overspray.

INTERIOR LIGHTING OF THE DRUM

The interior drum lighting serves for illumination of the drum chamber al-

lowing the operator to observe all details of the coating process.

4 | 5

View of the inside of the drum with coated O-rings

Infrared (IR) sensor

Interior drum lighting
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FRESH AIR INLET AND EXHAUST AIR SYSTEM

During the coating process hot air, free of any turbulence, is injected into 

the spray chamber to heat the part batch to its pre-set coating tempera-

ture. The part temperature is constantly monitored by an IR sensor and 

adjusted within a very narrow temperature range. The air temperature 

and volume are determined by the part material, geometry, part type and 

the specifi c coating material to be applied. The air fl ow guarantees a con-

trolled evacuation of the volatile gases generated during the combined 

coating/drying process.

The pre-set negative pressure in the rotary drum is maintained at a con-

stant value irrespective of the dust load in the integrated dust collector.

THE SYSTEM CONTROLS

In order to achieve absolutely repeatable coating results for every single part 

batch an industrial PC with touch and display screen are integrated into the 

electrical control panel monitors and controls all process parameters like air 

volume, air temperature, drum RPM and sprayed quantity of coating mate-

rial. It also allows the operator to keep an eye on all coating parameters.

The recipe administration software in the computer stores all recipes created 

for the various coating applications and allows quick search for and retrieval 

of specifi c recipes. With this unique feature you can easily recreate all coat-

ing applications that were run in the past and review the individual process 

parameters of the various part batches.

Fresh air inlet and exhaust air system: Red arrow  heated inlet air; 
green arrow  exhaust air

Rotamat control system with screen

R 90 C with open and closed rotary drum hood
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6 | 7

“cleaning frame” equipped with electric drive. The drum is then fi lled 

with Trowal cleaning media and rotated. This cleaning process is strictly 

mechanical without requiring the use of any organic solvents or chemical 

paint removers.

AUTOMATIC PAINT SPRAY SYSTEMS

Main features of the HVLP spraying systems used in the Trowal Rotamat 

coaters are the special paint atomization that generates only very little 

spray mist and the large spraying angle. This ensures the optimum and 

quick coating of the parts with a minimum of overspray.

The integrated adapter plate allows the quick removal of the spray guns 

for maintenance and cleaning purposes without having to manually open 

any hose connections. The Rotamat coaters can be equipped with one 

or two spraying systems. For example, this allows a two stage coating 

process with two different coating materials without any interruption of 

the overall process. Alternatively, both coating materials can be applied 

simultaneously.

CONDITIONING OF THE INLET AIR

Certain coating applications may require maintaining a specifi c humidity 

level in the rotary drum. Whenever this becomes necessary humidifi ers or 

de-humidifi ers can be integrated into the overall coating system.

ACCESSORIES

MATERIAL PRESSURE VESSELS

Precondition for an even, homogeneous spray pattern 

is the pulse-free transfer of the coating material to the 

spray nozzles. For this reason, the Rotamat technol-

ogy utilizes different sizes of material pressure vessels 

with a usable volume of up to 45 liters (about 12 gal-

lons). Auxiliary accessories like lid lifting devices and 

rinsing systems are also available.

COLD AIR GENERATOR

For certain coating applications requiring a very high 

temperature in the coating drum, the conduits for 

transporting the coating material may have to be 

cooled to prevent coagulation and plugging up of 

these conduits.

ROTARY DRUM RINSING AND CLEANING SYSTEM

Within certain time intervals (depending on the re-

spective coating process) the rotary drum must be 

cleaned by removing residues of the coating mate-

rial from the inner drum surface. For this purpose the 

easily dismountable drum is placed on a so-called 

Material pressure vessel with electric stirrerMaterial pressure vessel with pneumatic stirrer
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R 55 R 70 R 90 R 90 C

Power input in kVA 14 24 24 24

Voltage* 400 V, 50 HZ 400 V, 50 HZ 400 V, 50 HZ 400 V, 50 HZ

Compressed air, dry and free of oil in bar (psi) 6±1 (87±14) 6±1 (87±14) 6±1 (87±14) 6±1 (87±14)

Rotary drums

Drum Ø in mm 400 / 550 400 / 550 / 700 400 / 550 / 700 / 800 400 / 550 / 700 / 800 / 850

Drum Ø in inches 16 / 22 16 / 22 / 28 16 / 22 / 28 /32 16 / 22 / 28 /32 / 34

Batch volume max. in ltr. (gallons)** 6 (1.6) 30 (7.9) 50 (13.2) 75 (19.7)

Batch volume max. in kg (lbs) 25 (55) 50 (110) 50 (110) 100 (220)

Rotary drum RPM 2 … 30 2 … 30 2 … 30 2 … 30

Inlet air system

Volume max. in m3/h (cfm) 160 (94.2) 160 (94.2) 160 (94.2) 160 (94.2)

Filter class per EN 779 G3 G3 G3 G3

Heating output in kW 9 16 16 16

Temperature increase max. in K 130 130 130 130

Exhaust air system

Volume max in m3/h (cfm) 200 (117.8) 200 (117.8) 200 (117.8) 200 (117.8)

Filter class per EN 779 G4 G4 G4 G4
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ø 850 (34)

ø 800 (32)

ø 700 (28)

ø 550 (22)
ø 400 (16)

23 30 37

USABLE DRUM VOLUMES

R 90 C R 70 / R 90

 
R 55 R 70 R 90 R 90 C

A (depth) 1,200 (47.2) 2,160 (85.0) 2,270 (89.4) 2,410 (94.9)

B (width) 810 (31.9)* 1,780 (70.1) 1,780 (70.1) 1,920 (75.6)

C (height) 1,900 (74.8) 2,340 (92.1) 2,370 (93.3) 2,130 (83.6)

 
Dimensions in mm (inches)
* without operating panel; model R 55 only available with separate operator console

 

75

50

30

6
3

* Voltage & frequency will differ in North-America  ** US gallons
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Terms and conditions:  

1. Reports shall not be reproduced except in full, without prior approval of TMS Environment Ltd 

2. This report relates only to the items tested 

3.            Complaints should be addressed in writing to the Quality Manager 
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EXECUTIVE SUMMARY 

 

This Air Emissions report presents results of emissions monitoring from emission point A2-

05 at G Bruss GmbH, Finisklin Road, Sligo, County Sligo. Monitoring has been conducted to 

satisfy the customer’s requirements in respect of the following parameters:  

 

Emission Point  Monitoring Parameters  

A2-05 

 T.A. Luft Classes I, II & III 

 TOC as C 

 Propan-2-ol 

 Di-butyl Tin 

 Velocity and Temperature 

 

 

Measurements were completed on 26 May 2016. Details of the monitoring methods 

employed, Standard Reference Methods used and Guidance Notes consulted are presented in 

Section 4.0 of this report together with information on the equipment used and the monitoring 

personnel.  

 

Monitoring for VOCs was carried out at an emission point located at a position pre-abatement 

while simultaneously at an emission point post abatement system. The results received for 

VOC monitoring at both points are to be used to assess the effectiveness of the abatement 

system.  

 

Monitoring for TOC as C was also conducted at points pre and post abatement, however 

monitoring did not occur simultaneously.  

 

A number of VOC parameters were found on pre and post abatement samples, comparison of 

the pre and post abetment samples show an issue with the effectiveness of the abatement 

system, as a general increase in VOC concentrations was identified in post abatement 

samples.  

 

Concentrations of TOC as C were measured over a number of batch spray processes with 

results reported as the average over the whole monitoring period, the maximum concentration 

detected over the whole monitoring periods and the minimum concentration detected over the 

whole monitoring periods. Each batch spray process lasted approximately 4-6 mins each. Post 

abatement TOC samples were identified as having an average reduction of approximately 

19%.  
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1.0  Scope  

 

This Air Emissions report presents results of emissions monitoring from emission 

point A2-05 at G Bruss GmbH, Finisklin Road, Sligo, County Sligo.  Monitoring has 

been conducted to satisfy the customer’s requirements in respect of the following 

parameters:  

 
Table 1-1Scope of Monitoring Survey 

Reporting period May 2016  

EMISSION 

Point   
PARAMETER 

SAMPLING METHOD AND 

MEDIUM & ANALYSIS 

METHODOLOGY 

STANDARD REFERENCE 

METHOD 

 

A2-1(a) 

Speciated VOC’s 

Non-isokinetic / 

Absorbent  tube absorption / 

Analysis by solvent desorption 

followed by GC-MS or GC-FID 

CEN/TS 13649:2014 

Organics TOC In situ FID analyser EN 12619:2013 

TEMPERATURE 

PRESSURE 

VELOCITY, FLOW 

Pitot tube coupled with pressure 

measurement device or 

anemometer, and temperature 

measurement device 

 

EN/ISO 16911-1:2013 

 

 

 

2.0   Survey protocol 

2.1  Protocol 

 

TMS Environment Ltd personnel conducted the monitoring survey on 26 May 2016. 

Emissions to atmosphere from the Emission Point, A2-05 were monitored during the 

visit.  

 

The survey was completed in order to meet the requirements of the company’s IPPC 

Licence (Reg. No.  P0643-02) 

 

Relevant Process conditions during the survey are summarized below. 

 
Table 2-1: Operational information during testing 

Emission monitoring 

point 
Date and time 

Details 

 

A2-05 
26 May 2016 

12:01- 13:04 

Normal operation, Batch process, process lasts 

for periods of 4-6 mins. VOC monitoring 

included monitoring of 6 batch sprayings over a 

60 minute period, while TOC as C monitoring 

included monitoring of 3 batch sprayings over a 

30 minute period each.  
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A Site Specific Protocol was prepared in accordance with EPA Air Guidance Note 

AG1 and CEN/TS 15675:2007 after a site review has been conducted with site 

personnel. A site risk assessment was completed prior to commencement of any 

monitoring to confirm that the monitoring could be carried out in a safe manner. All 

necessary PPE was worn at all times on site. 

 

3.0   Monitoring Results  

 

 The results of the air emission monitoring reported in this document are presented in 

 tables  below.  The methods used are defined by Standard Operating Procedures 

 (SOP),  each SOP has a unique number, details regarding each SOP are given in Part 

 2 of  this  report. Specific parameters monitored in each TA Luft Class are detailed in  

 

3.1  Results for A2-05, Pre Abatement, 26 May 2016, 12:01-13:01  

 * excluded Isopropyl Alcohol 

 

3.2 Results for A2-05, TOC Pre Abatement, 26 May 2016, 12:37-13:04  

 

  

Parameter 

Emission 

limit 

value 

Emission 

results 
Uncertainty Units 

Mass 

Emission 

kg/hr 

Compliance 

TA Luft Class I 

VOC’s 
N/S 14.7 ±1.24 mg/m

3
 0.05 N/A 

TA Luft Class II 

VOC’s 
N/S 8.69 ±0.74 mg/m

3
 0.03 N/A 

TA Luft Class III * 

VOC’s 
N/S 1.5 ±0.13 mg/m

3
 0.02 N/A 

Di-Butyl Tin  N/S <0.01 ±0.001 mg/m
3
 <0.01 N/A 

Isopropyl Alcohol  N/S 2.8 ±0.23 mg/m
3
 0.09

 
N/A 

Volume Flow N/S 3,314 ±193 m
3
/hr - N/A 

Parameter 

Emission 

limit 

value 

Emission 

results 
Uncertainty Units 

Mass 

Emission 

kg/hr 

Compliance 

TOC as C N/S 267.0 ±52.31 mg/m
3
 0.82 N/A 
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3.3 Results for A2-05, Post Abatement, 26 May 2016, 12:01-13:01 

* excluded Isopropyl Alcohol 

 

3.4 Results for A2-05, TOC Post Abatement, 26 May 2016, 11:29 -11:32  

 

3.5 Reference Conditions for emission point A2-05  

Reference Conditions for concentrations and volume flow as expressed as:  

 

3.6 Comparison of Pre and Post abatement results   

Parameter 
Pre Abatement Run 

mg/m3 

Post  Abatement 

mg/m3 

% 

Difference 

TA Luft Class I Total 14.67 18.34 -25% 

TA Luft Class II Total 88.56 62.88 29% 

TA Luft Class III Total 7.34 11.06 -51% 

Isopropyl Alcohol 30.39 31.97 -5% 

Dibutly Tin  0.05 0.05 0% 

 

  

Parameter 

Emission 

limit 

value 

Emission 

results 
Uncertainty Units 

Mass 

Emission 

kg/hr 

Compliance 

TA Luft Class I 

VOC’s 
N/S 18.3 ±1.55 mg/m

3
 0.06 N/A 

TA Luft Class II 

VOC’s 
N/S 62.9 ±5.33 mg/m

3
 0.19 N/A 

TA Luft Class III* 

VOC’s 
N/S 11.1 ±0.94 mg/m

3
 0.03 N/A 

Di-Butyl Tin  N/S <0.05 ±0.004 mg/m
3
 <0.01 N/A 

Isopropyl Alcohol N/S 32.0 ±2.71 mg/m
3
 0.10

 
N/A 

Volume Flow N/S 3,090 ±180 m
3
/hr - N/A 

Parameter 

Emission 

limit 

value 

Emission 

results 
Uncertainty Units 

Mass 

Emission 

kg/hr 

Compliance 

TOC as C N/S 219.1 ±42.93 mg/m
3
 0.68 N/A 

Temperature, K Pressure, kPa Oxygen % Moisture % 

273 101.3 N/A Dry 
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3.7  Discussion of Results 

 

Based on a review of MSDS’s supplied by the Client a VOC screen was run on the tubes used 

during monitoring of both pre and post abatement monitoring locations. This VOC screen 

specifically looked for concentrations of Di-butyl Tin, Xylene in TA Luft Class II and 

Isopropyl Alcohol (IPA) in TA Luft Class III as well as al additional VOC’s present as no 

target compounds. As IPA was specifically targeted, this compound has been reported 

individually and has not been included in the total TA Luft Class III compounds identified.  

 

A number of compounds were identified in each of the TA Luft classes (Class I - Class III). 

In general an increase in concentrations was identified in post abatement monitoring, as 

expressed in Section 3.6, indicating that the abatement system is ineffective or possibly 

misfitted and allowing the vented gas to by-pass the abatement system.  An Alternative 

reason for the increase in post abatement sample concentrations, may be due to the location 

of the pre-abatement sampling port, which is located at the bottom corner of the duct, as it 

exits the coating room, and diverts upwards, this area may experience high internal swirling 

flow and carry compounds present in the dust stream away from the sampling probes used.  

 

The process was monitored over a series of three-four batch coatings, each of which lasted 

for periods of between four and six minutes each. Analysis of the raw data obtained during 

TOC as C concentrations show a peak concentration of organic carbon for approximately 

three minutes during the beginning of the batch process, with concentrations reducing to 

levels of  approximately one sixth of the maximum concentration recorded and rising once 

again during the next batch, giving an trough and peak type trend.  This is due to the nature of 

the process whereby solvent is sprayed on to the products for a short period, with no solvent 

emissions during periods when the product is being loaded and unloaded.  
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4.0  Supporting Information  

4.1 Monitoring team information  

Name Function Qualification 

Enda Flood  Environmental Scientist  
    PgC Green Tech (2010) UCD Dublin  

    BAgSc (2008) UCD Dublin   

 

4.2 Substance(s) monitored, SOP’s and Standard Methods  

Substance 

Monitored 
SOP Standard Method 

Analysis 

by 

ISO 17025 

Accreditation 

Status 

Analysis 

Date 

VOCs QP-SITE-2016 EN 13649 SAL  C 10 June 2016 

TOC as C QP-SITE-2016 EN 13649 TMS A 10 June 2016 

Velocity  & 

Temp 
QP-SITE-2006 

EN 13284-1:2002/              

EN/ISO 16911-1:2013 
TMS A 26 May 2016 

Note 1: ISO 17025 Accreditation Status: A – TMS accredited for Monitoring and Analysis, C - TMS accredited for 

Monitoring, non-accredited analysis by TMS 

 

4.3 Equipment used and Quality checks  

Equipment Equipment ID Quality Check 

Deluxe  SKC Sampling pump   

M-S-E-20-3 

M-S-E-20-6 

M-S-E-20-2 

M-S-E-20-4 

On-site per and post  

calibration check 

 

4.4 Reporting results  

 

4.4.1 Expression of test results 

All test results are expressed to one decimal place lower than the Emission Limit Value 

(ELV), while uncertainty of measurement results are expressed to two decimal places lower 

than the ELV, e.g. where an ELV of 50mg/m
3
 applies, the reported result shall be reported to 

the first decimal place e.g. 6.6mg/m
3 

with the uncertainty of measurement reported to two 

decimal places, e.g.  ±0.12mg/m
3
. 

 

4.4.2 Reporting results less than the detection limit  

If a single result is reported as being less than the limit of detection, the measurement result is 

expressed using a less than “<” sign, e.g. <0.005 mg/Nm
3
. Where a number of parameter 

results, found to be less than the limit of detection, are expressed as an overall parameter, 

these results are calculated as per Section 3.3, Method 3 (Half the Limit of Detection) of the 

EPA BREF Guidance on the General Principles of Monitoring. This percentage method 

provides an estimation of the value of the measurement. It is reported without the less than 

“<” sign, e.g. 0.05 mg/Nm
3
. 

 

4.4.3 Uncertainty calculation  
An estimation of the uncertainty of measurement is attached to all measurements. Measurement 

uncertainties are based on calibration data and laboratory repeatability experiments. All uncertainties 

are given at a 95% confidence, based on applying a coverage factor of k=2 to the combined 
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uncertainties for each measurement.  The uncertainty of measurement associated with emissions 

monitoring are provided in the Table below. 

 

Table 4-1: Uncertainty of Measurement  

Parameter Source of uncertainty 

Estimated 

uncertainty  

% 

Combined 

uncertainty 

% 

Expanded  

uncertainty %   

(95% confidence level) 

TOC/VOC 
Oxygen Analyser 1 

5.01 10% Temperature Analyser 0.5 

Sampling pump  10 

Volume 

Flow 

Velocity 2 

2.8 6% 

 Stack Temperature 0.5 

Stack Pressure  0.5 

O2 1 

CSA 2 

 

 

  

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 01-08-2017:03:02:41



___________________________________________________________________________ 

G Bruss GmbH   Air Emissions Report May 2015 

P0465-01    Ref. 23246, Page 10 of 16 

Appendix 1: Emission Point A2-05 

Appendix1:1 – Stack Diagram  

 
 

 

Stack Diameter  0.5 

Stack Cross Sectional Area  0.2 

Number of Ports  1 

Number of sampling planes 1 

Number of Sampling points per line 1 

Power supply available  110 supply  

Shelter at platform  Yes  
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Appendix1:2 - Stack Measurements  

Reference method EN 13649 

Sampling date 26 May 2016 

Sampling time 11:29-12:00 

Sampling technique  

Flue gas sampling system SKC pump with Tygon tubing and dual 

low flow tube holder 

Oxygen measurement technique  N/A 

Material  

Sampling material  Charcoal tubes 

  

Sampling conditions  

Average sampling flow rate [l/min] 0.2 per tube 

Total sampling time [min] 31 

Sampled volume of the dry gas at STP [m
3
] 0.006 

Average flue gas temp temperature [
o
C] 5 

Reference conditions Actual conditions 

Moisture [%] Dry  Moisture [%]  Dry  

Temperature [K] 273 Temperature [K] 278 

Pressure [kPa] 101.3 Pressure [kPa] 101.32 

Oxygen [%] N/A Oxygen [%] N/A 

Deviation from  isokinetic conditions [%] N/A 

Deviation from reference method There was no deviation from reference 

method. 

 

Appendix1:3 – SKC Sampling Pump Calibration   

Instrument 
Equipment 

ID 

Calibration 

Parameter 

Reading 

before 

Calibration 

Reading post 

Calibration 

Reading 

post 

sampling  

SKC Pump  M-S-E-20-2 Volume Flow  4000 ml/min 400 ml/min 400 ml/min 

SKC Pump  M-S-E-20-3 Volume Flow  4000 ml/min 400 ml/min 400 ml/min 

SKC Pump  M-S-E-20-4 Volume Flow  200 ml/min 400 ml/min 400 ml/min 

SKC Pump  M-S-E-20-6 Volume Flow  200 ml/min 400 ml/min 400 ml/min 

 

 

 

Appendix1:4 FID Calibration 

Instrument 
Equipment 

ID 

Calibration 

Parameter 

Reading 

before 

Calibration 

Reading post 

Calibration 

Reading 

post 

sampling  

FID M-S-E-4-1 

Zero Gas   0.012 0.001 0.001 

Span Gas   89.45 90.00 90.05 

Zero Gas   - 0.002 0.001 
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Appendix1:5 –  

Compound 

Pre 

Abatement 

Run 

µg/sample 

Post  

Abatement 

Run 

µg/sample 

Blank 

µg/sample 

Sample Ref  23246-4 23246-7 23246-1 

TA Luft Class I  - Nonane 280 350 <10 

TA Luft Class II - cyclohexane, 1,1,2-trimethyl  240 200 <10 

TA Luft Class II -  EthylBenzene 340 300 <10 

TA Luft Class II cis-1-Ethly-3-methly-cyclohexane  200 140 <10 

TA Luft Class II  - Heptane, 3-ethly-2-methyl 130 140 <10 

TA Luft Class II - Decane 120 0 <10 

TA Luft Class II m/p-Xylene 220 220 <10 

TA Luft Class II  - Cyclohexane, 1-ethyl-2-methyl 200 200 <10 

TA Luft Class II -  Cyclohexanone 240 0 <10 

TA Luft Class III  - Propylclochexane  140 91 <10 

TA Luft Class III -  Octane 0 120 <10 

 

Compound 

Pre 

Abatement 

Run 

µg/sample 

Post  

Abatement 

Run 

µg/sample 

Blank 

µg/sample 

Sample Ref  23246-5 23246-8 23246-2 

Propan-2-ol  580 610 <5 

 

Compound 

Pre 

Abatement 

Run 

µg/sample 

Post  

Abatement 

Run 

µg/sample 

Blank 

µg/sample 

Sample Ref  23246-6 23246-9 23246-3 

Dibutly Tin  1 1 0.052 
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Appendix II 

Calibration Certificates 
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