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Introduction & Background 

 

Morning Glow Trading (Pty) Ltd trading as 

Johnsons bricks have submitted an application 

for the variation of their existing atmospheric 

emissions licence to the licensing authority, 

Garden District Municipality. 

 

This application was submitted in terms of 

chapter 5 of the National Environmental 

Management: Air Quality Act, 2004 (Act No. 39 

of 2004) for the existing brick manufacture facility 

on the site. 

 

Why is this application process 

necessary? 

Johnsons Bricks wishes to increase the 

production throughput of their existing brick 

manufacture facility.  Such an application 

requires a variation of the existing waste 

management licence. 

Cape Environmental Assessment 

Practitioners (Cape EAPrac) have been 

appointed, as independent environmental 

assessment practitioners (EAP), to facilitate the 

legally required public participation process.   

 

What is the purpose of this 

document? 

The main purpose of this Background 

Information Document (BID) is to: 

• Provide potential “Interested and Affected 

Parties” (I&APs) with information regarding 

the existing facility; 

• Provide potential I&AP’s with information 

regarding the proposed variations to the 

atmospheric emissions licence; 

• Describe the process being undertaken; 

• Provide I&APs with the opportunity to raise 

issues or concerns regarding the variation 

of this licence;  

• Provide information on the way-forward for 

the remainder of the process. 

 

Description of the site & surrounding 

environment 

The site falls within the Oudtshoorn 

municipal area of the Western Cape Province 

of South Africa.  

The site is situated directly east of Oudtshoorn 

along the N12 to De Rust. 

The surrounding land use consists of 

Agriculture (both intensive and extensive 

agricultural practices adjacent to study site); 

The closest residential area is approximately 

850m southwest of the site and south of the 

N12. 

 

Cape Environmental Assessment Practitioners (Pty) Ltd 

Reg. No. 2008/004627/07 

Telephone: (044) 874 0365  First Floor, Eagles View Building 

Facsimile:  (044) 874 0432   5 Progress Street, George 

Web: www.cape-eaprac.co.za PO Box 2070, George, 6530 

Johnsons Bricks 

 



A location map showing the facility as well as the 

surrounding land-use is attached. 

 

What is being proposed? 

 

The applicant is applying to increase the 

production throughput of the existing brick 

manufacture facility.  The increase in the 

production throughput will not require the 

expansion or any physical changes to the 

existing facility.  The applicant proposes the 

increase of the production throughput from 18 

Million Bricks per annum to 66 Million bricks per 

annum.  This production throughput increase will 

occur utilising the existing rotating kiln on the 

property.  The maximum allowable emission 

limits will remain unchanged. 

 

Brick Manufacturing Process 

 

The process entails the manufacture of clay 

bricks using a rotary kiln.   

 

This brick manufacturing process entails: 

• Mining of aggregate (clay) 

• Crushing & screening of aggregate 

• Blending and mixing of aggregate 

• Shaping of “green” bricks (extrusion) 

 

The green bricks are then packed mechanically 

in a circular basis which is under cover. 

 

A kiln that provides the energy for vitrification 

moves over the circular packed bricks thus 

drying, firing and cooling bricks in a single 

operation. 

 

Fired, or "red" bricks are removed mechanically 

from the kiln area after completion of the 

process. 

 

The whole process is carried out under roof, thus 

preventing negative impacts on the process due 

to inclement weather. 

 

Flue gases generated in the process are 

extracted continuously by fans and vented to 

atmosphere via a dedicated wet scrubber to 

remove particulate matter and gaseous 

pollutants. Effluent from the scrubber is 

collected in a multi-stage pit where it is 

clarified and recycled to the blending and 

mixing stage of the process. 

 

Please also see the attached Emissions 

survey report.  As can be seen in this report, 

during the previous reporting cycle, the 

measured emissions were all below the 

allowable concentrations.  The allowable 

emissions concentrations will not be 

increased and the industry will still be required 

to ensure they remain within the allowable 

limits. 

 

What legislation applies? 

 

This application process is undertaken in 

terms of the National Environmental 

Management Air Quality Act (Act 39 of 2004) 

Ito the above Act, the following listed activities 

are applicable:   

 

Category 5, Sub Category 5.3: Mineral 

processing, storage and handling. 

 

This activity is relevant to all facilities where 

bricks are fired using methods other than 

clamp kilns. 

 

Why and how should I get involved? 

 

In the event that you have an interest in the 

project, or feel that you may be affected by 

the issuing of this licence, you are invited to 

provide comment / objection to the issuing of 

this licence.   

All comments must be submitted in Cape 

EAPrac in writing by fax, email or post by no 

later than 24 October 2022. 

 

What does the remainder of the 

process entail? 



 

Cape EAPrac will formally respond to all 

comments received during the comment 

period.  Where necessary, specialist input 

will be sought to inform responses. 

On completion of the public participation 

process, Cape EAPrac will submit a 

comment and response report for 

submission to Garden Route District 

Municipality. 

Based on all available information, Garden 

Route District Municipality will take a 

decision on whether or not to vary the 

licence. 

If Garden Route District Municipality do 

decide to grant the licence, this decision will 

be communicated to all parties that 

provided comment or objection during this 

public participation process. 

The varied licence if issued will contain 

conditions for annual emissions monitoring 

of both dust fall out as well as well as 

sulphur dioxide (SO2) to ensure that the 

minimum emissions standards are 

complied with.  Any necessary 

improvements required to address air 

quality issues will also form part of the 

licence conditions. 

 

ONLY THOSE PARTIES THAT FORMALLY 
REGISTER WITH CAPE EAPrac or SUBMIT 
COMMENT / OBJECTION WILL BE KEPT 
INFORMED (RECEIVE PROJECT RELATED 
INFORMATION) THROUGHOUT THE 
REMAINDER OF THE PROCESS. 

 

Please make sure to send any comments / 
objections, in writing, to: 

 
Cape EAPrac 

ATT: Dale Holder 
PO Box 2070, George, 6530 
Telephone:  044 874 0365 
Facsimile:  044 874 0432 

E-mail:dale@cape-eaprac.co.za 
Website: www.cape-eaprac.co.za 

 
Comments / Objections must reach this office no later 

than:  
24 October 2022 

http://www.cape-eaprac.co.za/
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EXECUTIVE SUMMARY 

Lethabo Air Quality Specialists (Pty) Ltd (LAQS) conducted an emission survey on the stack 
serving Johnson’s Bricks’ (JB) moving brick kiln near Oudtshoorn in the Eastern Cape on 15 
March 2022 and 6 April 2022.  The tests conducted on 15 March 2022 were on one of the two 
ducts leading to the stack.  Two fans feed flue gas to the stack through two separate ducts and 
the tests done on 6 April 2022 were aimed at determining if there was a difference in 
concentration between the two ducts.  As the tests were conducted for comparative purposes, 
only two sets of sets were carried out instead of the mandatory three tests. 

The objective of the measurement program was to quantify the emission of pollutants and 
record operating parameters in the stack in accordance with the “List of Activities which Result 
in Atmospheric Emissions” as published in Government Notice 893 on 22 November 2013 
(GN893). Table A provides a summary of the pollutants measured for the stack and indicates 
compliance with regards to the relevant emission standards as listed in Subcategory 5.9: 
“Ceramic Production” of GN893. 

Pollutant 
New plant emission limit 

15 March 2022 6 April 2022 

Particulate matter (PM)   

Sulphur dioxide (SO2)   

Total fluorides as HF   

Table A: Emission Survey Summary 

In addition, the quantification of the pollutants mentioned above, the following parameters 
were measured as part of the emission survey, where applicable:  

 ─ Gas velocity and gas volumetric flow rate  

 ─ Total suspended particulate matter concentration  

 ─ Combustion gasses concentration  

 ─ Gas temperature and pressure  

This report details the methodology applied by LAQS as well as the results obtained from the 
emission survey 

  



 

Johnson’s Bricks Emission Survey Report 2022 6 May 2022 Page 3 of 25 

Contents  

EXECUTIVE SUMMARY 2 

1 INTRODUCTION .............................................................................................................. 4 

2 METHODOLOGY .............................................................................................................. 5 

3 RESULTS .......................................................................................................................... 6 

3.1 Right-hand duct, 15 March 2022; Hollow bricks .......................................................... 7 

3.2 Right-hand duct, 6 April 2022; Solid bricks .................................................................. 9 

3.3 Left-hand duct, 6 April 2022; Solid bricks .................................................................. 11 

4 DISCUSSION .................................................................................................................. 13 

4.1 Sample Port Location ................................................................................................. 13 

4.2 Isokinetic Sampling Efficiency .................................................................................... 13 

4.3 Representativeness of Sampling Results ................................................................... 13 

4.4 Compliance with Emission Standards ........................................................................ 13 

5 QUALITY CONTROL AND QUALITY ASSURANCE ........................................................... 15 

6 CONCLUSIONS............................................................................................................... 15 

7 RECOMMENDATIONS ................................................................................................... 15 

APPENDIX A ǀ DECLARATION ............................................................................................. 16 

APPENDIX B ǀ CALIBRATION CERTIFICATES ....................................................................... 18 

 

  



 

Johnson’s Bricks Emission Survey Report 2022 6 May 2022 Page 4 of 25 

1 INTRODUCTION 

Johnsons Bricks (JB) operates a moving kiln clay brick manufacturing plant at their premises in 
Oudtshoorn in the Eastern Cape.  Two fans extract flue gases from the circular ducting and 
feed the gases to a single stack and wet scrubber via two individual rectangular ducts. 

LAQS conducted emission measurements on one of the ducts, i.e.  on the inlet to the scrubber, 
on 15 March 2022.  In order to determine if there are differences in concentrations between 
the two ducts, LAQS carried out emission measurements on both ducts simultaneously on 6 
April 2022.  As the tests were conducted for comparative purposes, only two sets of sets were 
carried out instead of the mandatory three tests.   

The process used by JB is included in the “List of Activities which Result in Atmospheric 
Emissions” as published in Government Notice 893 on 22 November 2013 (GN893). 
Subcategory 5.9: “Ceramic Production” is applicable. The emission limits applicable to 
Subcategory 5.9 are summarised below: 

Common name 
Symbol/ 

abbreviation 
Effective date 

mg/Nm3 under normal 
conditions of 273 Kelvin and 

101.3 kPa 

Particulate matter  PM 
1 April 2020 50 

Pre-April 2020 150 

Sulphur dioxide SO2 
1 April 2020 400 

Pre-April 2020 1000 

Total fluorides as 
hydrogen fluoride 

F as HF 1 April 2020 50 
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2 METHODOLOGY 

For legislative compliance purposes a minimum of three (3) tests, with a minimum duration 
of sixty (60) minutes per test are required. 

A Dado ST5 and a Tecora Isostack G4 automated isokinetic sampling systems were used to 
carry out all the isokinetic measurements described below. 

A Testo 350 portable emissions analyser was used to measure the concentrations of O2, CO, 
NO, NO2, SO2 and CO2 present on a volume/volume basis.  The analyser is certified to comply 
with the requirements of EN 50379-2:2004, "Specification for Portable Electrical Apparatus 
Designed to Measure Combustion Gas Parameters" and the Environment Agency’s (UK) 
“Performance Standard for Handheld Emissions Monitoring Systems (HEMS), Version 4 dated 
September 2018”. 

The following methods apply to the work done by LAQS: 

Parameter Method type Method reference 

Stack gas 
velocity 

 USEPA Method 1: “Sample and Velocity Traverses for 
Stationary Sources” 

USEPA Method 2: “Determination of Stack Gas Velocity and 
Volumetric Flow Rate (Type-S Pitot Tube)”.   

Gas velocities are calculated from data obtained from point 
velocity differential pressure measurements.  Velocity 
differential pressure measurements are taken by means of an 
S-type pitot tube.  Volumetric flow rates are calculated from 
the individual point velocities and internal dimensions of the 
stack.   

Stack gas 
temperature 

 The gas temperatures are measured by means of a Type-K 
thermocouple connected to a digital thermometer.   

Particulate 
matter (PM) 

Isokinetic USEPA Method 17: “Determination of Particulate Matter 
Emissions from Stationary Sources” 

This entails in-stack filtration, with the filter at stack conditions 
of temperature and pressure.  High-purity quartz glass 
microfiber thimbles are used.  The thimbles are completely free 
of binders or additives and can be used at temperatures up to 
850°C or when using solvents incompatible with cellulose 
thimbles.  These thimbles have a 0.8 µm nominal particle 
retention capability. 
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Parameter Method type Method reference 

Stack moisture 
content 

Isokinetic USEPA Method 4: “Determination of Moisture Content in Stack 
Gases” 

Moisture contained in the gas sample extracted isokinetically 
from the source is condensed through a series of impingers in an 
ice bath followed by a silica gel scrubber.  The moisture content 
is calculated from the volume condensed and the mass of 
moisture entrained on the silica gel. 

Total fluoride 
as hydrogen 
fluoride  

(F as HF) 

Anisokinetic USEPA Method 13: “Determination of Total Fluoride Emissions 
from Stationary Sources” 

USEPA Method 26: “Determination of Hydrogen Halide and 
Halogen Emissions from Stationary Sources Non-Isokinetic 
Method” 

A known volume of stack gas is extracted at a constant rate from 
each stack.  The samples are passed through a sulphuric acid 
solution for the collection of fluorides.  The samples are analysed 
by means of ion chromatography.  The particles captured 
through isokinetic sampling on the thimbles are analysed for 
fluorides 

3 RESULTS 

All raw data collected during the test period are available at LAQS's offices and will be made 
available to interested parties on written authorisation by Johnson’s Bricks.   

All of the international isokinetic methods referred to in Section 2 above state that isokinetic 
results will be acceptable if the isokinetic sampling deviation is less than 10%.   

Results obtained are reported at the following conditions: 

Normal temperature and pressure (NTP): This condition is also referred to as NTP and refer 
to conditions at 0°C (273.15 K) and 101.325 kPa.   

Where concentrations are reported at NTP or mg/Nm3
 
it refers to the conversion of 

concentrations to NTP conditions.  As these conditions imply a reduction in the sampled gas 
volume due to the effect of reduced temperature and increased pressure, the resulting 
calculated concentration is higher than at actual stack gas conditions. 

NTP, dry: Current emission limits require results to be reported at NTP on a dry basis, i.e.  
based on the gas volume with water vapour removed.  The removal of the water vapour 
content from the stack gas implies a further reduction in gas volume, resulting in even higher 
calculated concentrations. 

The following results were obtained: 
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3.1 Right-hand duct, 15 March 2022; Hollow bricks 

Description  Unit Test 1 Test 2 Test 3 Average 

Date  - 15 March 2022 

  Time of day  - 09:42 11:15 12:35 

Test duration  min 60 60 60 

Barometric pressure  kPa 97.85 97.85 97.85 97.85 

Duct Static pressure  kPa 0.05 0.06 0.07 0.06 

Gas temperature (average)  °C 68.7 71.6 72.6 71.0 

Gas velocity  m/s 13.1 12.8 13.1 13.0 

Stack diameter  m 2 x 1.2 

Volumetric flow rate (actual)  m3/h 113 000 111 000 113 000 112 000 

Volumetric flow rate (NTP, wet)  Nm3/h 87 400 84 700 86 500 86 200 

Volumetric flow rate (NTP, dry)  Nm3/h 86 100 79 500 82 300 82 600 

Water concentration  % (v/v) 1.4 6.1 4.9 4.1 

Total particulate concentration  

Isokinetic efficiency  % 96.8 101.6 100.4  

PM concentration (actual) mg/m3 10.7 5.8 4.9 7.1 

PM concentration (NTP, wet) mg/Nm3 13.8 7.6 6.5 9.3 

PM concentration (NTP, dry) mg/Nm3 14.0 8.1 6.8 9.6 

Emission limit mg/Nm3 New: 50 Existing: 150 

Total particulate emission rate  kg/h 1.21 0.64 0.56 0.80 

Table 1a: Right-hand duct; Stack conditions and particulate emissions 
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Substance Unit Test 1 Test 2 Test 3 Average 
Current 

limit 
Previous 

limit 

O2 % 19.6 19.5 19.5 19.5 

 

CO 

mg/Nm3, 
dry 

1 410 1 480 1 500 1 460 

NO 14.5 14.9 14.6 14.7 

NO2 8.1 7.9 9.0 8.3 

NOx as NO2 30.3 30.8 31.4 30.8 

SO2(*) 48.4 39.2 26.1 37.9 400 1 000 

CO2 g/Nm3, dry 21.6 23.2 23.7 22.8 
 

SO2 kg/h 4.17 3.12 2.15 3.14 

(*):  Refer to Section 4.4 

Table 1b: Right-hand duct; Summary of gas concentrations and emission rates per test 

Description Unit Test 1 Test 2 Test 3 Average 

HF, gas phase 

mg/Nm3, 
dry 

0.29 0.78 4.42 

 

Fluorides in particulates as HF 7.98 4.80 5.13 

Total F as HF 8.27 5.58 9.55 7.80 

Emission limit 50 

F as HF emission rate kg/h 0.71 0.44 0.79 0.64 

Table 1c: Right-hand duct; Fluorides as hydrogen fluoride concentrations and emission 
rates 
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3.2 Right-hand duct, 6 April 2022; Solid bricks 

Description  Unit Test 1 Test 2 Average 

Date  - 6 April 2022 

 Time of day  - 11:43 13:42 

Test duration  min 60 60 

Barometric pressure  kPa 97.01 97.01 97.01 

Duct Static pressure  kPa 0.09 0.06 0.07 

Gas temperature (average)  °C 89.7 88.1 88.9 

Gas velocity  m/s 11.6 11.6 11.6 

Stack diameter  m 2 x 1.2 

Volumetric flow rate (actual)  m3/h 100 000 100 000 100 000 

Volumetric flow rate (NTP, wet)  Nm3/h 72 200 72 600 72 400 

Volumetric flow rate (NTP, dry)  Nm3/h 70 300 68 400 69 400 

Water concentration  % (v/v) 2.7 5.8 4.3 

Total particulate concentration  

Isokinetic efficiency  % 100.5 103.2  

PM concentration (actual) mg/m3 11.1 9.01 10.1 

PM concentration (NTP, wet) mg/Nm3 15.4 12.4 13.9 

PM concentration (NTP, dry) mg/Nm3 15.9 13.2 14.6 

Emission limit mg/Nm3 New: 50 Existing: 150 

Total particulate emission rate  kg/h 1.12 0.90 1.01 

Table 2a: Right-hand duct; Stack conditions and particulate emissions 
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Substance Unit Test 1 Test 2 Average 
Current 

limit 
Previous 

limit 

O2 % 19.7 19.7 19.7 

 

CO 

mg/Nm3, 
dry 

1 120 1 110 1 110 

NO 16.6 18.3 17.5 

NO2 10.7 7.8 9.3 

NOx as NO2 36.1 35.8 36.0 

SO2 BDL BDL BDL 400 1 000 

CO2 g/Nm3, dry 20.9 21.3 21.1 
 

SO2 kg/h BDL BDL BDL 

(*):  Refer to Section 4.3 

Table 2b: Right-hand duct; Summary of gas concentrations and emission rates per test 

 

Description Unit Test 1 Test 2 Average 

HF, gas phase 

mg/Nm3, 
dry 

BDL BDL 
 

Fluorides in particulates as HF 1.39 1.62 

Total F as HF 1.39 1.62 1.50 

Emission limit 50 

F as HF Emission Rate kg/h 0.10 0.11 0.11 

Table 2c: Right-hand duct; Fluorides as hydrogen fluoride concentrations and emission 
rates  
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3.3 Left-hand duct, 6 April 2022; Solid bricks 

Description  Unit Test 1 Test 2 Average 

Date  - 6 April 2022 

 Time of day  - 11:36 13:35 

Test duration  min 60 60 

Barometric pressure  kPa 97.50 97.50 97.50 

Duct Static pressure  kPa 0.09 0.08 0.085 

Gas temperature (average)  °C 48.3 48.8 48.6 

Gas velocity  m/s 11.6 11.3 11.5 

Stack diameter  m 2 x 1.2 

Volumetric flow rate (actual)  m3/h 99 800 97 900 98 800 

Volumetric flow rate (NTP, wet)  Nm3/h 81 700 80 000 80 900 

Volumetric flow rate (NTP, dry)  Nm3/h 79 500 77 400 78 500 

Water concentration  % (v/v) 2.6 3.3 3.0 

Total particulate concentration  

Isokinetic efficiency  % 98.8 99.5  

PM concentration (actual) mg/m3 9.6 7.4 8.5 

PM concentration (NTP, wet) mg/Nm3 11.6 9.1 10.3 

PM concentration (NTP, dry) mg/Nm3 11.9 9.4 10.6 

Emission limit mg/Nm3 New: 50 Existing: 150 

Total particulate emission rate  kg/h 0.95 0.73 0.84 

Table 3a: Left-hand duct; Stack conditions and particulate emissions 

 
 
 
 
  



 

Johnson’s Bricks Emission Survey Report 2022 6 May 2022 Page 12 of 25 

Substance Unit Test 1 Test 2 Average 
Current 

limit 
Previous 

limit 

O2 % 19.9 19.9 19.9 

 

CO 

mg/Nm3, 
dry 

893 903 898 

NO 13.8 17.3 15.6 

NO2 2.8 1.8 2.3 

NOx as NO2 23.9 28.3 26.1 

SO2(*) BDL BDL BDL 400 1 000 

CO2 g/Nm3, dry 15.6 16.5 16.0 
 

SO2 kg/h BDL BDL BDL 

(*):  Refer to Section 4.4 

Table 3b: Left-hand duct; Summary of gas concentrations and emission rates per test 

 

Description Unit Test 1 Test 2 Average 

HF, gas phase 

mg/Nm3, 
dry 

BDL BDL 

 

Fluorides in particulates as HF 0.04 1.44 

Total F as HF 0.04 1.44 0.74 

Emission limit 50 

F as HF Emission Rate kg/h 0.003 0.11 0.06 

Table 3c: Left-hand duct; Fluorides as hydrogen fluoride concentrations and emission rates  
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4 DISCUSSION 

4.1 Sample Port Location 

Three equally spaced sample ports were used on each duct. The sample ports are located less 
than eight diameters downstream from the induced draft fans implying that the flow profile 
may not yet be fully developed at the sampling location. However, considering the layout of 
the facility, the sample ports are located at the most suitable location for isokinetic sampling. 

4.2 Isokinetic Sampling Efficiency 

The parameter which must be controlled to establish isokinetic sampling is the gas velocity as 
it enters the nozzle of the sample probe.  This velocity must be equal to the actual gas velocity 
at the specific sample point in the duct/stack.  Isokinetic deviations can cause oversampling 
or under-sampling of certain particle sizes. 

An average isokinetic efficiency of 90 % to 110 % is considered acceptable in accordance with 
the prescribed isokinetic sampling methods.  The isokinetic sampling efficiencies were 
calculated to be within the specified limit of the prescribed method for all isokinetic 
measurements conducted on the stack as can be seen from Tables 1a, 2a and 3a. 

4.3 Representativeness of Sampling Results 

On both test dates, the kiln was running at a rate that would yield 5.2 million bricks per month.  
Hollow bricks were produced on 15 March 2022 while solid bricks were produced on 6 April 
2022. 

It is LAQS’s opinion that the emissions reported are representative of the operating conditions 
that prevailed in the scrubber inlet ducts at the times that the samples were taken.  The results 
may vary should plant operating conditions change due to, e.g.  fuel feed rate, raw material 
feed rate, composition changes, etc.   

4.4 Compliance with Emission Standards  

Particulate matter (PM) 

The average concentration of particulate matter (PM) in the right-hand inlet duct during the 
tests conducted on 15 March 2022 was 9.6 mg/Nm3, dry gas conditions. 

The average concentrations in the right-hand and left-hand inlet ducts during the tests 
conducted on 6 April 2022 were 14.6 and 10.6 mg/Nm3, dry gas conditions, respectively. 

All of the measured particulate matter concentrations were below the emission limit of 
50 mg/Nm3

, dry conditions. 
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Sulphur dioxide (SO2) 

The reported SO2 results must be interpreted with care.  The flue gas conditions leading into 
the scrubber are quite unique in the sense that both the O2 and CO concentrations are quite 
high. 

SO2 measurements were conducted by means of a Testo flue gas analyser which uses 
electrochemical sensors to analyse, inter alia, the SO2 concentration.  As the concentration of 
sulphur dioxide is significantly less than the concentration of carbon monoxide, the potential 
cross-interference should be considered. 

Carbon monoxide interferes negatively with the sulphur dioxide measurement, resulting in 
reduced reported SO2 concentrations.  At the span concentration of 2000 parts per million 
(ppm) or 5720 mg/Nm3, the potential interference from carbon monoxide is 13 ppm or 37.2 
mg/Nm3. 

In addition, high VOC levels also affect the performance of the SO2 cell.  At the time of the 
measurements, spot checks were done on CO and SO2 concentrations at various locations on 
the kiln.  It was found that CO levels were low and SO2 levels were high in the firing zone of 
the kiln, but the inverse was measured in the first section of the brick drying zone.  LAQS 
ascribed this to devolatilization of the wet bricks with partial combustion of internal fuels in 
the clay to produce high CO values.  LAQS was not geared up to do VOC measurements at the 
same time, but it is likely that VOCs would also be liberated at the same stage, thus further 
influencing the performance of the SO2 electrochemical cell.  

The reported values are the results of actual measurements during the two test days.  Bearing 
in mind the probable cross-interference of CO, LAQS is of the opinion that the maximum 
average SO2 could be approximately 75.0 mg/Nm3 for the tests conducted on 15 March 2022 
and approximately 37 mg/Nm3 for the tests conducted on 6 April 2022. 

While it is not possible to state the exact concentration of SO2 in the flue gas, LAQS is of the 
opinion that the true concentration will be well below the emission limit of 400 mg/Nm3, dry 
gas conditions. 

Fluorides as hydrogen fluoride (F as HF) 

The average concentration of fluorides, as HF, in the right-hand inlet duct during the tests 
conducted on 15 March 2022 was 7.80 mg/Nm3, dry gas conditions. 

The average concentrations in the right-hand and left-hand inlet ducts during the tests 
conducted on 6 April 2022 were 0.74 mg/Nm3 and 1.53 mg/Nm3, dry gas conditions, 
respectively. 

All of the measured total fluorides concentrations were below the emission limit of 
50 mg/Nm3

, dry conditions. 
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5 QUALITY CONTROL AND QUALITY ASSURANCE 

The sampling emission measuring equipment described in Section 2 are calibrated and were 
within the validity period of the calibration during the emission survey. 

Refer to Appendix B for copies of the calibration certificates. 

All sample analyses were conducted by accredited laboratories.  Refer to Appendix B for the 
relevant certifications. 

6 CONCLUSIONS 

There is a difference between the results reported for the left-hand and right-hand ducts 
leading to the wet scrubber.  The differences are likely to be due to the position of the moving 
kiln at the time of the tests, resulting in different path lengths from the kiln to each extraction 
fan.  As a result, LAQS is of the opinion that the higher concentrations measured were due to 
shorter flue gas path length between the position of the kiln and the stack. 

It appears that there is also a slight difference in results between the two test days (right-hand 
ducts) during which two different types of bricks were produced.  However, there is 
insufficient data to confirm whether this difference is due to the type of bricks produced at 
the time of measurement. 

It must be borne in mind that all of the emission measurements were conducted on the inlet 
ducts to the scrubber.  Unfortunately, the scrubber was not fitted with a stack of suitable 
height to allow emissions measurements on the outlet gasses.  As the pollutant concentrations 
in the scrubber inlet gases are all below the emission limits, it can be expected that outlet 
concentrations will be lower still. 

7 RECOMMENDATIONS 

As there is little difference between the pollutant concentrations recorded on the two ducts, 
LAQS is of the opinion that measurements on one duct only should suffice for future 
measurements.  Should the recommendation be acceptable to the licensing authorities, LAQS 
recommends that the duct closest to the kiln be used as the concentrations in that duct are 
likely to be the higher of the two due to the shorter flue gas path length to the extraction fan.  
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APPENDIX A ǀ DECLARATION 
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APPENDIX B ǀ CALIBRATION CERTIFICATES 
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