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 EXECUTIVE SUMMARY (Page 1 of 1) 

The following document details the emissions to air monitoring survey undertaken by 
Elena Berek, Vicki Gavin and Tony Berek of Redwing Environmental Ltd at Terex United 
Kingdom Limited on the 22nd and 23rd January 2014. 

All results pertain to the dates monitored only. 

A summary of results is shown below:- 

 
Emission point 

reference 
Stack No 

 
Total 

Particulate 
Matter at 
reference 
conditions 

(mg/m3) 

 
* Highest 30 
minute mean 

VOC at 
reference 
conditions 

(mg/m3) 

 
Isocyanate 

Concentration 
at reference 
conditions 

 
(mg/m3) 

 
Velocity 

corrected to 
reference 
conditions 

 
(m/s) 

 
Volume flow 
corrected to 

reference 
conditions 

 
(m3/hr) 

Primer Spray Booth 
1 

0.52 ± 0.14 -- -- 7.4 53,883 

Primer Spray Booth 
2 

1.28 ± 0.25 -- -- 7.7 55,712 

Primer 
 Flash-off 

0.54 ± 0.14 -- -- 8.2 14,906 

Topcoat Spray 
Booth 1 

0.93 ± 0.13 -- <0.02 6.4 46,099 

Topcoat Spray 
Booth 2 

1.02 ± 0.13 -- <0.02 7.0 50,748 

Topcoat Flash-off 0.19 ± 0.13 -- <0.02 11.7 33,013 

Topcoat Curing 
Oven 

0.62 ± 0.13 -- <0.02 12.3 89,113 

Preparation Booth 1 0.95 ± 0.24 -- -- 12.3 17,073 

Preparation Booth 2 0.35 ± 0.14 -- -- 12.3 17,007 

Spray Bake Booth 1 -- -- <0.02 12.5 22,677 

Spray Bake Booth 2 -- -- <0.02 12.2 22,041 

Scissor 1 Booth 1 0.59 ± 0.15 30.9 ± 1.6 
(26.2) 

-- 8.6 11,950 

Scissor 1 Booth 2 0.52 ± 0.14 16.4 ± 0.7 
(12.0) 

-- 8.9 12,292 

Scissor 1 Oven 0.91 ± 0.29 -- -- 6.7 755 

Scissor 2 Booth 1 1.12 ± 0.27 36.6 ± 1.7 
(28.9) 

-- 7.9 10,891 

Scissor 2 Booth 2 0.86 ± 0.13 23.0 ± 1.3 
(21.7) 

-- 7.7 10,699 

Scissor 2 Oven 1.10 ± 0.30 -- -- 5.5 627 

 * Figure in brackets represent the average VOC for the duration of the monitoring 

NOTE 1: Reference conditions are standard Temperature (273K) and standard 
pressure (101.3kPa), without correction for water vapour
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1.0 INTRODUCTION 

1.1 The exhausts listed below were monitored with respect to quotation Q-RED14-
001/EB/v0 for the compliance check monitoring of emissions to air.  The substances 
requested for monitoring at each emission point are listed below: 

Monitoring Programme 

Stack reference/Proposed 
method 

Total Particulate 
Matter 

BS EN 13284 

Volatile Organic 
Compounds 

BS EN 13526 

 
Isocyanates  

 
USEPA CTM36  

Main Paint Facility 

Primer spray booth - 1 � � � 

Primer spray booth – 2 � � � 

Primer Flash off � � � 

Topcoat Spray booth -1 � � � 

Topcoat spray booth – 2 � � � 

Topcoat Flash off � � � 

Topcoat Curing Oven � � � 

Preparation Booth 1 � � � 

Preparation Booth 2 � � � 

 
Spray Bake Booth 1 � � � 

 
Spray Bake Booth 2 � � � 

 
Scissor 1 Booth 1 � � � 

 
Scissor 1 Booth 2 � � � 

 
Scissor 1 Oven � � � 

 
Scissor 2 Booth 1 � � � 

 
Scissor 2 Booth 2 � � � 

 
Scissor 2 Oven � � � 

 

1.2 Terex United Kingdom Limited operate a metal and plastic coating process at their site 
in Coventry, the process is governed by the Secretary of States Process Guidance 
Note PG6/23 – Coating of Metal and Plastic.   
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1.3 The emission limits are listed below: 

Process Guidance Note PG6/23: Coating of Metal and Plastic 

EMISSION LIMITS 

 

ANALYTE TOTAL 
PARTICULATE 

TOTAL VOC TOTAL 
ISOCYANATES 

Emission Limit 50 mg/m� 150 mg/m� 0.1mg/m3 

 

 

1.4 The velocity and temperature profile were within the required parameters of 3:1 
metres/second and ± 1% for temperature profile.  This information indicates that the 
sample ports are in ideal positions to collect the samples under representative 
conditions. 
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1.5 Monitoring Results  

Emission 
Point 

Reference 

Substance to be 
Monitored 

Emission 
Limit Value 

Periodic 
Monitoring 

Result 

Units Reference 
Conditions 
273 K, 101.3 

kPa 

Date of 
Sampling 

Start and End 
Times 

Monitoring 
Method 

Reference 

Operating 
Status 

 
Primer Spray 

Booth 1 

 
Total Particulate 

Matter 

 
50 

 
0.52 ± 0.14 

 

mg/m3 
 

273K, 
101.3kPa 

 

 
22/01/14 

 
1140 – 1240 

 
BS EN 13284-1 

 
Normal 

Primer Spray 
Booth 2 

 
Total Particulate 

Matter 

 
50 

 
1.28 ± 0.25 

 
mg/m3 

 
273K, 

101.3kPa 
 

 
22/01/14 

 
1245 – 1345 

 
BS EN 13284-1 

 
Normal 

 
Primer  

Flash-off 

 
Total Particulate 

Matter 

 
50 

 
0.54 ± 0.14 

 
mg/m3 

 
273K, 

101.3kPa 
 

 
23/01/14 

 
1255 – 1355 

 
BS EN 13284-1 

 
Normal 

 
Top Coat Spray 

Booth 1 

 
Total Particulate 

Matter 

 
50 

 
0.93 ± 0.13 

 
mg/m3 

 
273K, 

101.3kPa 

 
23/01/14 

 
0947 – 1047 

 
BS EN 13284-1 

 
 

Normal 
 

Isocyanates 
 

0.1 
 

<0.02 
 

 
mg/m3 

 
23/01/14 

 
0845 – 0945 

 
USEPA 36 

 
Top Coat Spray 

Booth 2 
 

 

 
Total Particulate 

Matter 

 
50 

 
1.02 ± 0.13 

 

mg/m3 
 

273K, 
101.3kPa 

 
23/01/14 

 
1152 – 1252 

 
BS EN 13284-1 

 
 

Normal 
 

Isocyanates 
 

0.1 
 

<0.02 
 

mg/m3 
 

23/01/14 
 

1050 - 1150 
 

USEPA 36 
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Emission Point 
Reference 

Substance to be 
Monitored 

Emission 
Limit Value 

Periodic 
Monitoring 

Result 

Units Reference 
Conditions 273 

K, 101.3 kPa 

Date of 
Sampling 

Start and End 
Times 

Monitoring 
Method 

Reference 

Operating 
Status 

 
 

Topcoat Flash-off 

 
Total Particulate 

Matter 

 
50 

 
0.19 ± 0.13 

 

mg/m3 
 

273K, 101.3kPa 
 

22/01/14 
 

0930 -1030 
 

BS EN 13284-1 
 

Normal 

 
Isocyanates 

 
0.1 

 
<0.02 

 
mg/m3 

 
22/01/14 

 
1035 – 1135 

 
USEPA 36 

 
Topcoat Curing Oven 

 
Total Particulate 

Matter 

 
50 

 
0.62 ± 0.13 

 

mg/m3 
 

273K, 101.3kPa 
 

22/01/14 
 

1400 – 1500 
 

BS EN 13284-1 
 

Normal 

 
Preparation Booth 1 

 
Total Particulate 

Matter 

 
50 

 
0.95 ± 0.24 

 

mg/m3 
 

273K, 101.3kPa 
 

22/01/14 
 

0925 – 1025 
 

BS EN 13284-1 
 

Normal 

 
Preparation Booth 2 

 
Total Particulate 

Matter 

 
50 

 
0.35 ± 0.14 

 
mg/m3 

 
273K, 101.3kPa 

 
22/01/14 

 
1135 – 1235 

 
BS EN 13284-1 

 
Normal 

 
Spray Bake Booth 1 

 
Isocyanates 

 
0.1 

 
<0.02 

 

mg/m3 
 

273K, 101.3kPa 
 

22/01/14 
 

1030 – 1130 
 

USEPA 36 
 

Normal 
 

Spray Bake Booth 2 
 

Isocyanates 
 

0.1 
 

<0.02 
 

mg/m3 
 

273K, 101.3kPa 
 

22/01/14 
 

1240 – 1340 
 

USEPA 36 
 

Normal 

 
 

Scissor 1 Booth 1 

 
Total Particulate 

Matter 

 
50 

 
0.59 ± 0.15 

 

mg/m3 
 
 

273K, 101.3kPa 

 
 

23/01/14 

 
0850 – 0950 

 
BS EN 13284-1 

 
 

Normal 
 

Volatile Organic 
Compounds 

 
150 

 
30.9 ± 1.6 

 
mg/m3 

 
1000 - 1100 

 
BS EN 12619 

 
 

Scissor 1 Booth 2 

 
Total Particulate 

Matter 

 
50 

 
0.52 ± 0.14 

 

mg/m3 
 
 

273K, 101.3kPa 

 
 

23/01/14 

 
0850 - 0950 

 
BS EN 13284-1 

 
Normal 

 
Volatile Organic 

Compounds 

 
150 

 
16.4 ± 0.7 

 
mg/m3 

 
1102 - 1202 

 
BS EN 12619 
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Emission Point 
Reference 

Substance to be 
Monitored 

Emission 
Limit Value 

Periodic 
Monitoring 

Result 

Units Reference 
Conditions 
273 K, 101.3 

kPa 

Date of 
Sampling 

Start and End 
Times 

Monitoring 
Method 

Reference 

Operating 
Status 

 
Scissor 1 Oven 

 
Total Particulate 

Matter 

 
50 

 
0.91 ± 0.29 

 

mg/m3 
 

273K, 
101.3kPa 

 
23/01/14 

 
1302 – 1402 

 
BS EN 13284-1 

 
Normal 

 
 

Scissor 2 Booth 1 

 
Total Particulate 

Matter 

 
50 

 
1.12 ± 0.27 

 
mg/m3 

 

273K, 
101.3kPa 

 
23/01/14 

 

 
1055 – 1155 

 
BS EN 13284-1 

 
Normal 

 
Volatile Organic 

Compounds 

 
150 

 
36.6 ± 1.7 

 

mg/m3 
 

1210 – 1310 
 

BS EN 13526 
 

Normal 

 
 

Scissor 2 Booth 2 

 
Total Particulate 

Matter 

 
50 

 
0.86 ± 0.13 

 

mg/m3 
 
 

273K, 
101.3kPa 

 

 
 

23/01/14 

 
1200 – 1300 

 
BS EN 13284-1 

 
Normal 

 
Volatile Organic 

Compounds 

 
150 

 
23.0 ± 1.3 

 
mg/m3 

 
1350 – 1450 

 
BS EN 13526 

 
Normal 

 
Scissor 2 Oven 

 
Total Particulate 

Matter 

 
50 

 
1.10 ± 0.30 

 

mg/m3 
 

273K, 
101.3kPa 

 
23/01/14 

 
1405 - 1505 

 
BS EN 13284-1 

 
Normal 
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2 Supporting Information (Held by Redwing Environmental Ltd)    

2.1 General Information       

2.1.1 Redwing Environmental Ltd staff details  
Elena Berek 
Vicki Gavin  
Tony Berek  
 
 

2.2 Redwing Environmental Ltd method details 

   
2.2.1 Volatile organic compounds (BS EN 12619: 2013) 

2.2.2 Monitoring to determine VOC emission concentrations was in accordance with BS EN 
12619: 2013. 

2.2.3 Volatile organic compound concentrations were measured using a Signal portable 
heated VOC analyser. The analyser works by burning the gas sample in a hydrogen 
flame. This ionises any organic compounds present and the current produced across 
an electric field is proportional to the number of carbon atoms. 

2.2.4 The analyser and heated line were zeroed and calibrated with a test gas (80 ppm and 
or 800ppm propane) prior to each sampling run.  VOC sampling was undertaken over a 
period of at least 60 minutes to cover any process variation.  

2.2.5 All data was logged onto a Grant Squirrel data logger set at 5 second logging. 

2.2.6 A heated line from the sample point to analyser was used to ensure that condensation 
did not occur leading to the loss of sample concentration.Volatile organic compounds. 

2.3 Stack Velocity, Pressure and Temperature Measurements 

2.3.1 The stack velocity, pressure and temperature will be measured by full pitot traverses of 
the duct using the points provided.  Measurements will be taken at the relevant 
positions based on the particulate standard followed. 

 
2.4 Leak tests for extractive techniques 
 
2.4.1 All extractive-sampling techniques were tested for leaks before sampling proceeded.  

Any leaks present were eliminated prior to sampling and will be reported. 
 

2.4.2 Leak checks are carried out during the calibrating procedure, as the concentration of 
the calibration gas is known it is readily indentified if air is entering the sample line 
and diluting the gas. 
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2.5 Particulate matter BS EN 13284-1: 2002 

2.5.1 Total particulate matter was sampled using a Zambelli isokinetic sampling system in 
accordance with BS EN 13284-1: 2002 – Determination of Low Range Mass 
Concentration of dust (< 50mg/m3). 

2.5.2 The Zambelli sampling system monitors temperature, static pressure and  velocities 
 within the duct using an S-type pitot tube and K-type thermocouple. The sampling 
 rate was continuously monitored and adjusted relative to the duct velocity  to ensure 
 isokinetic-sampling conditions were maintained throughout the monitoring 
 period.   

2.5.3 Exhaust gases were drawn under isokinetic conditions from the exhaust points using 
 the Zambelli sampling probe, particulate matter was then collected on a pre-weighed 
 glass fibre filter (or most suitable filter for process) contained within the filter cassette 
 holder, and the total particulate matter determined gravimetrically. 

2.5.4 It is also necessary to wash the probe and nozzle out with water and then acetone 
 between sampling and the weight of the probe washing added to that collected on 
 the sample filter.  Analysis of an acetone/water blank will be carried out and the result 
 corrected accordingly. 

2.5.5 The sample positions were calculated with respect to BS EN 13284-1: 2002 – 
Stationary source emissions – Determination of Low Range Mass Concentration of 
dust. 

2.5.6 Sampling may be carried out internally or externally, the method used will be reported 
and provided there are no deviations from the method the uncertainty for the monitoring 
procedure is reported to be within the requirements specified by the Hazardous Waste 
Directive (HWD) as stated in the Environment Agency Technical Document M2 

 Uncertainty:   + 30%   

2.5.7 ISO 9096: 2003 and BS EN 13284-1: 2002 are very similar methods but BS EN 13284-
1: 2002 recommends the use of an 8mm nozzle and nozzles less than 6mm should not 
be used.   

2.6 Isocyanates (USEPA CTM 36a) 

2.6.1 There are several Isocyanates; these include TDI, MDI, HDI and IPDI.  The isocyanate 
to be monitored is HDI (1,6 – hexamethylene diisocyanate).  All Isocyanates follow the 
same procedure for sampling and analysis. 

2.6.2 Isocyanates can be sampled non-isokinetically following MDHS 25 or isokinetically 
following the USEPA CTM 36 

2.6.3 The method used was isokinetic method.  A sample probe was placed inside the 
stack; the sample probe was heated. 
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2.6.4 The samples are stored in brown glass bottles and submitted for analysis.  The samples 
will be ‘blown down’ to dryness using air and made upto 1ml using the most suitable 
matrix (usually acetonitrile).  The sample will then be ready for analysis by HPLC (High 
Pressure Liquid Chromatography). 

 
3.0 Quality Assurance 
 
3.1 Redwing Environmental Ltd will always endeavour to follow the methods specified in 

the Environment Agency Technical Guidance M2.  Redwing Environmental Ltd is a 
member of the Source Testing Association (STA) and therefore operates under the 
STA’s code of practice. 

 
3.2 Redwing Environmental Ltd is accredited to ISO 9001:2008, ISO 14001:2004 and 

ISO 17025:2005. 
 
 
4.0 Disclaimer 
 

4.1 Redwing Environmental Ltd confirms that in preparing this report all reasonable skill 
and care has been exercised. 

4.1.1 Unless specifically assigned or transferred within the terms of the agreement, Redwing 
Environmental Ltd asserts and retains all copyright, and other Intellectual Property 
Rights, in and over the report and its contents. 
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Particulate, Isocyanate & Velocity Results 
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