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EXECUTIVE SUMMARY 

 

C&M Consulting Engineers were appointed by Rustenburg Base Metals Refiners to 

conduct annual emissions survey on various stacks (point sources) on the 23rd, 

24th,25th, 26th, 29th and 30th July 2019. This is as required by the Atmospheric 

Emissions License BPDM/BMR/AEL1.1/MARCH2016 issued by the Bojanala Platinum 

District Municipality on 01 February 2016 in Rustenburg, North West. 

 

These stacks (point sources) are at the boilers, Cu and Ni tank houses. Although the 

Cu and Ni tank houses are not listed activities, annual once-off measurements must 

be submitted to the authorities as prescribed by section 5.4.2 of Atmospheric 

Emissions License BPDM/BMR/AEL1.1/MARCH2016. 

 

The objective of the measurement program was to quantify the following parameters 

and emissions from the point sources: 

 

SAMPLING POINT ID  
PARTICULATE 

MATTER (PM) 

SULFUR 

DIOXIDE (SO2)   

NITROGEN OXIDES 

(NOX as NO2)  

Boiler Stack  X X X 

Cu Tank House Stack  X X X 

Ni Tank House Stack X X X 

 

In addition to the emission measurements mentioned above, the following parameters 

were measured as part of isokinetic measurements, where applicable: 

• Gas velocity 

• Gas volumetric flow rate 

• Gas temperature as well as absolute and static pressure 

• Water vapour content of the stack gas 

 

All the point sources serving Rustenburg Base Metals Refiners, herein referred to as 

RBMR in Rustenburg, North West, complied with the emission standards identified in 

terms of Section 21 of the National Environmental Management:  Air Quality Act, 2004 
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(Act No. 39 of 2004) as gazetted on 22 November 2013 in Government Notice Number 

37054 (Listed Activities): 

 

This is notwithstanding whether the two boilers are exempted from the emission 

standards as a small boiler is defined by Government Notice Number 36973 as: “any 

small boiler with a design capacity equal to 10 MW but less than 50 MW net heat input 

per unit, based on the lower calorific value used.” 

 

The average results obtained are shown in the following table. 

 

Table A:  Isokinetic and An-isokinetic Sampling; Average Stack Parameters, Particulate 

and Gas Concentrations 

Stack Parameters Unit AEL Limits Boiler Stack 
Cu Tank House 

Stack 

Ni Tank House 

Stack 

Date  - 23&24/07/2019 25&26/07/2019 29&30/07/2019 

Barometric Pressure kPa 

N/A 

88.60 89.70 89.30 

Duct Static Pressure (Gauge) kPag 0.0785 -0.03923 -0.03955 

Gas Temperature (Average) °C 41 28 32.1 

Gas Velocity m.s-1 7.6 6.4 11.8 

Volumetric Flow Rate 

(Actual) 
m3.h-1 109 000 32 800 45 600 

Volumetric Flow Rate 

(NTP, wet) 
Nm3.h-1 82 800 26 300 35 900 

Volumetric Flow Rate 

(NTP, dry) 
Nm3.h-1 78 200 25 900 34 600 

Particulate Concentration 

(Actual) 
mg.m-3 18.1 BDL 10.6 

Particulate Concentration 

(NTP, wet) 
mg.Nm-3 23.7 BDL 13.4 

Particulate Concentration 

(NTP, dry) 
mg.Nm-3 25.0 BDL 13.8 

Particulate Concentration 

(NTP, dry, 10% O2 corrected) 
mg.Nm-3 100 47.7 N/A N/A 

Water Concentration % (V/V) 
N/A 

5.6 1.4 3.9 

Oxygen % 15 20.9 21 

Sulphur Dioxide (NTP, dry) mg.Nm-3 3 500 2.2 5.5 0.76 

Oxides of Nitrogen (NTP, dry) mg.Nm-3 1 100 145 5.5 9.3 
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ABBREVIATIONS 

 

AEL                        Atmospheric Emissions License  

BDL       Below Detection Limit 

°C Degree Celsius 

CO Carbon Monoxide 

Cu Copper 

KPa Kilopascal 

m.s-1 Meter per second 

m3.h-1 Cubic meters per hour 

mg.m-3 milligram per cubic meter 

N/A Not Applicable 

Nm3 Normal cubic meter 

Ni Nickel 

NO2 Nitrogen Dioxide 

NOx Oxides of Nitrogen 

NTP Normal Temperature and Pressure 

O2 Oxygen 

PM Particulate Matter 

RBMR Rustenburg Base Metals Refiners 

SO2 Sulfur Dioxide  

SO3 Sulfur Trioxide  

V/V Volume per volume 

US EPA                 United States Environmental Protection Agency  
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1 INTRODUCTION 

 

C&M Consulting Engineers were appointed by Rustenburg Base Metals Refiners to 

conduct annual emissions survey on various stacks (point sources) on the 23rd, 

24th,25th, 26th, 29th and 30th July 2019. This is as required by the Atmospheric 

Emissions License BPDM/BMR/AEL1.1/MARCH2016 issued by the Bojanala Platinum 

District Municipality on 01 February 2016 in Rustenburg, North West. 

 

These stacks (point sources) are at the boilers, Cu and Ni tank houses. Although the 

Cu and Ni tank houses are not listed activities, annual once-off measurements must 

be submitted to the authorities as prescribed by section 5.4.2 of Atmospheric 

Emissions License BPDM/BMR/AEL1.1/MARCH2016. 

 

The following section will explain in detail the applied methods of measurements. 

 

 

2 Methodology  

 

All isokinetic and anisokinetic sampling were carried out according to internationally 

accepted reference methods, which comply with the National Environmental 

Management: Air Quality Act of 2004 (Act 39 of 2004) as scheduled in the Minimum 

Emissions Listed Activities as prescribed in Government Notice 37054; gazetted on 22 

November 2013. 

 

A minimum of three (3) tests were conducted with a minimum duration of sixty (60) 

minutes each, per component measured, per point source as is prescribed in 

Government Notice 37054.
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2.1 Isokinetic Sampling 

 

Isokinetic sampling techniques were applied to measure the concentration of: 

• Particulate Matter (PM) 

 

The sampling methods for the abovementioned components comply with the 

specifications of the following internationally accepted methods: 

 

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

Sources”. 

 

These reference methods entail in-stack filtration, with the filter at stack temperature. 

High-purity glass microfiber thimbles (filters) manufactured from 100% pure 

borosilicate glass were utilised by C&M for all isokinetic sampling applications.  The 

thimbles are completely free of binders or additives and can be used at temperatures 

up to 500°C or when using solvents incompatible with cellulose thimbles.  These 

thimbles have a 0.3 μm nominal particle retention capability. 

 

2.2 Stack Gas Velocity 

 

The locations of the traverse points are determined by assuming that the velocity profile 

adjacent to the duct/stack adjacent to the wall approximates a 1/7th power law curve.  

This complies with the specifications of the following internationally accepted method: 

 

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

 

Velocity pressure measurements are taken by means of an S-type pitot tube and digital 

manometer.  Volumetric flow rates were calculated from the individual point velocities 

and internal dimensions of the stack.  This complies with the specifications of the 

following internationally accepted method: 

 

USEPA Method 2: “Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube)”. 
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2.3 Stack Gas Temperature 

 

The gas temperatures are measured by means of a Type-K thermocouple connected 

to a digital thermometer. 

 

2.4 Moisture Content 

 

The Moisture content of the gas stream was calculated from the temperature of the 

gas leaving the condenser unit and the mass of liquid condensed during each test.  

This complies with the specifications of the following internationally accepted method: 

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

 

2.5 Anisokinetic Sampling 

 

2.5.1 Combustion Gas Components (O2, NO, NO2, NOx, CO, SO2) 

 

An ECOM J2KN Pro portable emissions’ analyser was used to measure the 

concentrations of O2, NO, NO2, NOx, CO and SO2 present in the stack gas streams on 

a volume/volume basis. The analyser complies with EN 50379-2:2004: Specification 

for portable electrical apparatus designed to measure combustion gas parameters of 

heating appliances. This is only applicable to O2 and CO. 

 

The analyser utilises calibrated electro-chemical sensors and an Infrared Bench 

(NDIR) to detect and quantify the concentrations of the various gases. These sensors 

are calibrated against calibration standard NMISA gases.  

 

2.5.2 Oxides of Sulphur (SO2 & SO3) 

 

Sampling of SO2 and SO3 compounds present in the duct/stack gas were conducted 

by withdrawing duct/stack gas which were bubbled through an isopropanol solution for 

the collection of SO3 and a peroxide solution for the collection of SO2.  The SO2/SO3 

samples represent an approximate average concentration of 60 (sixty) minutes per 

sample taken. 
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The samples were analysed for the sulphite and sulphate ions. The SO2 measurement 

complies with the specifications of the following internationally accepted method: 

 

USEPA Method 6: “Determination of Sulfur Dioxide Emissions from Stationary 

Sources”. 

  

Although SO3 is not specified as an analyte in USEPA Method 6, it is separated and 

therefore the concentration of SO3 is also quantified. 

 

2.5.3 Oxides of Nitrogen (NOx as NO2) 

 

Sampling of NO and NO2 compounds present in the duct/stack gas were conducted 

by withdrawing duct/stack gas which were bubbled through a solution containing 

sodium hydroxide and potassium permanganate for the collection of NOx compounds.  

The NOX samples represent an approximate average concentration of 60 (sixty) 

minutes per sample taken. 

 

The samples were analysed for the nitrate ions but no speciation of NO and NO2 is 

possible using this method and the results are expressed as: NOx as NO2.  This 

procedure complies with the specifications of the following internationally accepted 

method: 

 

USEPA Method 7D: “Determination of Nitrogen Oxide (NOX) Emissions from 

Stationary Sources”. 
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3 RESULTS 

 

USEPA Method 17 indicates that isokinetic results will be acceptable if the isokinetic 

sampling efficiency is found to be: 90% ≤ Sampling Efficiency ≤ 110% 

 

Where concentrations are reported at NTP or mg. Nm-3 it refers to the conversion of 

concentrations to normalised conditions of 0 ºC (273 K) and 101.325 kPa. 

 

Normalised temperature and pressure:  This condition is also referred to as NTP 

and imply concentrations recalculated from actual conditions to gas volumes at 0ºC 

(273.15K) and 101.325 kPa.  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 imposed by the Department of Environmental Affairs 

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. 

 

NTP, dry, corrected to 10% O2:  This reporting condition was introduced to ensure 

that everybody report results at the same conditions.  If the measured concentration of 

O2 is higher than the reference level of 10% the resulting calculated concentration will 

be higher.  If the measured concentration of O2 is less than 10% the calculated 

concentration will be less.  Therefore, there is no benefit in diluting a stack gas stream 

with ambient air to yield a lower concentration at the conditions above, as it will result 

in a high O2 concentration and an equally higher concentration when corrected to 10% 

O2. 

 
The average test results obtained are shown in the following tables:  
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Table 3.1:  Boiler Stack; Stack Conditions and Isokinetic Particulate Emissions 

Description Unit Test 1 Test 2 Test 3 Average  

Date - 23/07/2019 24/07/2019 - 

Test Start Time - 10h17 13h57 10h19 - 

Test Duration min 60 60 60 60 

Barometric Pressure kPa 88.90 88.50 88.40 88.60 

Duct Static Pressure (Gauge) kPag 0.0785 0.0785 0.0785 0.0785 

Gas Temperature (Average) °C 41 42 42 41 

Gas Velocity m.s-1 7.8 7.7 7.4 7.6 

Stack Diameter m 2.25  

Volumetric Flow Rate (Actual) m3.h-1 111 000 110 000 106 000 109 000 

Volumetric Flow Rate (NTP, wet) Nm3.h-1 84 800 83 500 80 100 82 800 

Volumetric Flow Rate (NTP, dry) Nm3.h-1 80 200 79 700 74 600 78 200 

Particulate Concentration 

(Actual) 
mg.m-3 45.1 9.1 BDL 18.1 

Particulate Concentration 

(NTP, wet) 
mg.Nm-3 59.0 12.0 BDL 23.7 

Particulate Concentration 

(NTP, dry) 
mg.Nm-3 62.3 12.6 BDL 25.0 

Particulate Concentration 

(NTP, dry, 10% O2 corrected) 
mg.Nm-3 120 22.8 BDL 47.7 

Particulate Emission Rate kg.h-1 5.0 1.0 BDL 2.0 

Water Concentration % (V/V) 5.4 4.5 6.82 5.57 

Total Isokinetic Volume Sampled 

(NTP, wet) 
Nm3 0.92 0.79 0.81 0.84 

Total Isokinetic Volume Sampled 

(NTP, dry) 
Nm3 0.87 0.75 0.76 0.79 

Isokinetic Efficiency % 110 97.7 104 104 
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Table 3.2:  Boiler Stack; Summary of Combustion Gas Analyser Components per Test 

Component O2 CO NO NO2 NOx SO2 

Unit % mg.Nm-3 (NTP, dry, 10% O2 corrected) 

Test 1 on 23/07/2019 

Average 15.3 463 400 18.6 632 4.3 

Minimum 14.7 BDL 227 BDL 349 BDL 

Maximum 19.5 1020 470 27.7 749 66.1 

Median 15.0 480 408 19.8 646 BDL 

Test 2 on 23/07/2019 

Average 14.9 407 409 32.4 660 BDL 

Minimum 13.2 159 255 18.6 410 BDL 

Maximum 17.5 904 524 41.0 845 BDL 

Median 14.9 379 401 33.5 648 BDL 

Test 3 on 24/07/2019 

Average 14.8 214 366 39.2 601 BDL 

Minimum 14.2 144 328 36.5 540 BDL 

Maximum 15.9 286 390 43.8 642 BDL 

Median 14.6 220 366 40.1 602 BDL 
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Table 3.3:  Cu Tank House Stack; Stack Conditions and Isokinetic Particulate 

Emissions 

Description Unit Test 1 Test 2 Test 3 Average 

Date - 25/07/2019 

Test Start Time - 10h02 11h27 12h41 - 

Test Duration min 60 60 60 60 

Barometric Pressure kPa 89.70 89.70 89.70 89.70 

Duct Static Pressure (Gauge) kPag -0.04511 -0.04119 -0.03138 -0.03923 

Gas Temperature (Average) °C 25 29 31 28 

Gas Velocity m.s-1 6.4 6.3 6.4 6.4 

Stack Diameter m 1.35   

Volumetric Flow Rate (Actual) m3.h-1 32 900 32 700 32 700 32 800 

Volumetric Flow Rate (NTP, wet) Nm3.h-1 26 700 26 100 26 000 26 300 

Volumetric Flow Rate (NTP, dry) Nm3.h-1 26 300 25 700 25 600 25 900 

Particulate Concentration 

(Actual) 
mg.m-3 BDL BDL BDL BDL 

Particulate Concentration 

(NTP, wet) 
mg.Nm-3 BDL BDL BDL BDL 

Particulate Concentration 

(NTP, dry) 
mg.Nm-3 BDL BDL BDL BDL 

Particulate Emission Rate kg.h-1 BDL BDL BDL BDL 

Water Concentration % (V/V) 1.4 1.4 1.5 1.4 

Total Isokinetic Volume Sampled 

(NTP, wet) 
Nm3 0.76 0.76 0.71 0.74 

Total Isokinetic Volume Sampled 

(NTP, dry) 
Nm3 0.75 0.75 0.70 0.73 

Isokinetic Efficiency % 91.3 99.8 93.1 94.7 
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Table 3.4:  Cu Tank House Stack; Summary of Combustion Gas Analyser Components 

per Test 

Component O2 CO NO NO2 NOx SO2 

Unit % mg.Nm-3 (NTP, dry) 

Test 1 on 25/07/2019 

Average 21 BDL 0.20 0.063 0.38 BDL 

Minimum 20.8 BDL BDL BDL BDL BDL 

Maximum 21 BDL 1.3 2.1 4.1 BDL 

Median 21 BDL BDL BDL BDL BDL 

Test 2 on 25/07/2019 

Average 21 BDL 0.055 0.070 0.16 BDL 

Minimum 20.6 BDL BDL BDL BDL BDL 

Maximum 21 BDL 6.7 2.1 12.3 BDL 

Median 21 BDL BDL BDL BDL BDL 

Test 3 on 25/07/2019 

Average 20.9 BDL 0.12 BDL 0.18 BDL 

Minimum 20.7 BDL BDL BDL BDL BDL 

Maximum 21 BDL 1.3 BDL 2.1 BDL 

Median 20.9 BDL BDL BDL BDL BDL 
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Table 3.5:  NI Tank House Stack; Stack Conditions and Isokinetic Particulate 

Emissions 

Description Unit Test 1 Test 2 Test 3 Average   

Date - 29/07/2019 

Test Start Time - 09h50 11h05 12h17 - 

Test Duration min 60 60 60 60 

Barometric Pressure kPa 89.40 89.30 89.20 89.30 

Duct Static Pressure (Gauge) kPag -0.05295 -0.03432 -0.03138 -0.03955 

Gas Temperature (Average) °C 30 32 35 32 

Gas Velocity m.s-1 12.3 11.8 11.2 11.8 

Stack Diameter m 1.17   

Volumetric Flow Rate (Actual) m3.h-1 47 700 45 700 43 400 45 600 

Volumetric Flow Rate (NTP, wet) Nm3.h-1 37 900 36 100 33 800 35 900 

Volumetric Flow Rate (NTP, dry) Nm3.h-1 36 800 34 500 32 300 34 600 

Particulate Concentration 

(Actual) 
mg.m-3 24.3 10.8 BDL 10.6 

Particulate Concentration 

(NTP, wet) 
mg.Nm-3 30.6 13.6 BDL 13.4 

Particulate Concentration 

(NTP, dry) 
mg.Nm-3 31.5 14.3 BDL 13.8 

Particulate Emission Rate kg.h-1 1.2 0.49 BDL 0.51 

Water Concentration % (V/V) 2.9 4.4 4.5 3.9 

Total Isokinetic Volume Sampled 

(NTP, wet) 
Nm3 1.0 0.99 0.93 0.97 

Total Isokinetic Volume Sampled 

(NTP, dry) 
Nm3 0.97 0.94 0.89 0.94 

Isokinetic Efficiency % 101 104 104 103 
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Table 3.6:  Ni Tank House Stack; Summary of Combustion Gas Analyser Components 

per Test 

Component O2 CO NO NO2 NOx SO2 

Unit % mg.Nm-3 (NTP, dry) 

Test 1 on 29/07/2019 

Average 21 0.86 2.3 BDL 3.5 BDL 

Minimum 20.1 BDL 1.3 BDL 2.1 BDL 

Maximum 21 1.3 2.7 BDL 4.1 BDL 

Median 21 1.3 2.7 BDL 4.1 BDL 

Test 2 on 29/07/2019 

Average 21 0.64 6.7 BDL 10.2 BDL 

Minimum 21 BDL 2.7 BDL 4.1 BDL 

Maximum 21 1.3 9.4 BDL 14.4 BDL 

Median 21 1.3 9.4 BDL 14.4 BDL 

Test 3 on 29/07/2019 

Average 21 1.1 11.9 BDL 18.2 BDL 

Minimum 21 BDL 9.4 BDL 14.4 BDL 

Maximum 21 1.3 13.4 BDL 20.5 BDL 

Median 21 1.3 12.1 BDL 18.5 BDL 
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Table 3.7:  Wet Chemical Method; Oxides of Nitrogen Components per Test 

ID 
Test 

Number 

Test Start 

Time 

Test 

Duration 

(min) 

NOx as NO2 

mg.Nm-3 

(NTP, dry) 

B
o

il
e

r 
S

ta
c
k
 

(2
3
&

2
4
/0

7
/2

0
1

9
) 1 10h16 60 160 

2 13h52 60 182 

3 15h17 60 93.3 

Average Concentration 145 

Average Emission Rate (kg.hr-1) 11.3 

C
u

 T
a

n
k

 H
o

u
s
e

 

S
ta

c
k

 (
2
6
/0

7
/2

0
1

9
 1 08h45 60 2.1 

2 09h53 60 4.6 

3 11h00 60 9.8 

Average Concentration 5.5 

Average Emission Rate (kg.hr-1) 0.14 

N
i 

T
a
n

k
 H

o
u

s
e
 

S
ta

c
k

 (
3

0
/0

7
/2

0
1

9
) 1 08h50 60 8.7 

2 10h02 60 6.3 

3 11h12 60 12.8 

Average Concentration 9.3 

Average Emission Rate (kg.hr-1) 0.32 
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Table 3.8:  Wet Chemical Method; Oxides of Sulphur Gas Components per Test 

ID 
Test 

Number 

Test Start 

Time 

Test 

Duration 

(min) 

SO2  SO3 

M6 

 mg.Nm-3 (NTP, dry) 

B
o

il
e

r 
S

ta
c
k
 

(2
3
&

2
4
/0

7
/2

0
1

9
) 1 10h16 60 3.3 10.2 

2 13h52 60 1.4 79.2 

3 15h17 60 1.8 9.0 

Average Concentration 2.2 32.8 

Average Emission Rate (kg.hr-1) 0.17 2.6 

C
u

 T
a

n
k

 H
o

u
s
e

 

(2
5
/0

7
/2

0
1

9
) 

1 10h23 60 1.2 0.55 

2 11h31 60 8.9 0.52 

3 12h40 60 6.3 0.086 

Average Concentration 5.5 0.39 

Average Emission Rate (kg.hr-1) 0.14 0.01 

N
i 

T
a
n

k
 H

o
u

s
e
 

(2
9
/0

7
/2

0
1

9
) 

1 09h35 60 0.86 1.5 

2 10h44 60 0.94 424 

3 11h55 60 0.48 188 

Average Concentration  0.76 205 

Average Emission Rate (kg.hr-1) 0.026 7.1 
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4 DISCUSSION 

 

4.1 Associated Emissions Standards and Compliance 

 

The associated minimum emission standards identified in terms of Section 21 of the 

National Environmental Management:  Air Quality Act, 2004 (Act No. 39 of 2004) as 

gazetted on 22 November 2013 in Government Notice Number 37054: 

 

 

 

All the point sources serving Rustenburg Base Metals Refiners, herein referred to as 

RBMR in Rustenburg, North West, complied with the emission standards identified in 

terms of Section 21 of the National Environmental Management:  Air Quality Act, 2004 

(Act No. 39 of 2004) as gazetted on 22 November 2013 in Government Notice Number 

37054 (Listed Activities): 

 

This is notwithstanding whether the two boilers are exempted from the emission 

standards as a small boiler is defined by Government Notice Number 36973 as: “any 
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small boiler with a design capacity equal to 10 MW but less than 50 MW net heat input 

per unit, based on the lower calorific value used.” 

 

The average results obtained are shown in the following tables 

 

4.2 Sample Port Location 

 
Only the Boiler conformed to the sample port location specification. 

 

Cu Tank House stack 

 

Only one sample port was available for isokinetic measurements.  It is advised that two 

sample ports be installed which are situated at a right angle to each other on the same 

cross-sectional area of the stack.  This location should be preferably more than six 

pipe diameters downstream and more than two pipe diameters upstream of any 

disturbance to the volumetric flow inside the duct. 

 

Ni Tank House stack 

 

Only one sample port was available for isokinetic measurements.  It is advised that two 

sample ports be installed which are situated at a right angle to each other on the same 

cross-sectional area of the stack.  This location should be preferably more than six 

pipe diameters downstream and more than two pipe diameters upstream of any 

disturbance to the volumetric flow inside the duct. 

 

4.3 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, which must be equal to the actual 

gas velocity at the specific sample point in the duct/stack. 

 

A sampling efficiency outside the prescribed specification can lead to either over or 

under sampling of particles of a certain size. 
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The isokinetic sampling efficiencies were calculated from the applicable 

measurements and found to be within the specified limit of the prescribed method for 

all isokinetic measurements conducted on the 23rd, 24th,25th and 29th July 2019 

 

4.4 Additional Notes 

 
Terminology 

 

“existing plant” unless where specified, shall mean any plant that was legally 

authorized to operate before 01 April 2010 or any plant where application for 

authorisation in terms of the National Environmental Act, 1998 (Act No. 107 of 1998), 

was made before 01 April 2010. 

 

“new plant” unless where specified, shall mean a plant or process where the application 

for authorisation in terms of the National Environmental Management Act 1998, (Act 

No. 107 of 1998), was made on or after 01 April 2010. 

 

 

5 QUALITY CONTROL 

 

All in-house calibration certificates are displayed on C&M equipment.  Calibration 

procedures with copies of the calibration certificates are available on request. 

 

5.1 SANAS Accredited Analytical Laboratories 

 

As prescribed by the National Environmental Management: Air Quality Act of 2004 (Act 

39 of 2004) as scheduled in the Minimum Emissions Listed Activities as prescribed in 

Government Notice 37054; gazetted on 22 November 2013, C&M only makes use of 

analytical laboratories which is SANAS accredited for the specific analysis required. 
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5.2 Calibration and Design of S-Type Pitot Tubes 

 

The S-Type Pitot Tubes utilised by C&M sampling technicians to take pressure-velocity 

measurements, conforms to the specific design specifications and are routinely 

calibrated (quarterly, unless damaged) using a wind tunnel at C&M’s office.  This 

procedure complies with the specifications of the following internationally accepted 

method: 

 

USEPA Method 2: “Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube)”. 

 

5.3 Calibration of Portable Gas Analysers Using Electro-Chemical Sensors 

 

The analysers utilising electro-chemical sensors to detect and quantify the 

concentrations of the various gases are calibrated bi-monthly.  The calibration is done 

with SANAS certified laboratory test gas with known concentration. 

 

The test gas is connected to the analyser and the electro-chemical sensors values are 

recorded, the sensors are then forced to the concentration of the test gas value, the 

test gas is removed to see if the detected concentration drops back to zero and the 

test gas is connected again to verify that the sensors are calibrated. 

 

 

6 CONCLUSIONS 

 

It is C&M’s opinion that the component emissions reported are representative of the 

true emissions from the various point sources, at the time the samples were taken. 

 

The results may become non-representative of the true emissions from the various 

point sources if deviations from process operating conditions, raw material feed rate 

and/or composition changes as well as upset conditions occur other than what was 

present at the time of taking the various samples. 
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7 QUALITY ASSURANCE 

 
On-site team leader 

I, Leslie Khosa, hereby confirm that all sampling was conducted according to the 

prescribed procedures and that all deviations from these procedures has been noted 

and communicated to the person responsible for analysing and reporting the data. 

 Signed on 

Leslie Khosa 

Project Manager 

18/10/2019 

 

 

Data analysis and reporting 

I, Leslie Khosa, hereby confirm that all data have been checked for irregularities and 

that all deviations from the referenced procedures and methods have been included in 

the report. 

 

 

Signed on 

Leslie Khosa 

Project Manager 

18/10/2019 

 

 

Overall approval 

I, Kgomotso Malefo, hereby approve this report on behalf of C&M Consulting 

Engineers Directorate 

 Signed on 

Kgomotso Malefo 

Sampling Director 

18/10/2019 
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APPENDIX 

Analytical Laboratory SANAS Certificate (Chemtech) 
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Gas Analyser Calibration Gas Certificate Carbon Monoxide (CO) [Page 1 of 2] 
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Gas Analyser Calibration Gas Certificate Carbon Monoxide (CO) [Page 2 of 2] 

 



 

Report No: 71/19 Page 28 of 39 October 2019 
Anglo Platinum RBMR 

Gas Analyser Calibration Gas Certificate Nitrogen Dioxide (NO2) [Page 1 of 2] 
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Gas Analyser Calibration Gas Certificate Nitrogen Dioxide (NO2) [Page 2 of 2] 
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Gas Analyser Calibration Gas Certificate Nitrogen Oxide (NO) [Page 1 of 2] 
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Gas Analyser Calibration Gas Certificate Nitrogen Oxide (NO) [Page 2 of 2] 
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Gas Analyser Calibration Gas Certificate Sulphur Dioxide (SO2) [Page 1 of 2] 
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Gas Analyser Calibration Gas Certificate Sulphur Dioxide (SO2) [Page 2 of 2] 
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Mass Flow Meter Calibration Certificate  
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Radwag Fine Weigh Scale Calibration Certificate [Page 1 of 2] 
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Radwag Fine Weigh Scale Calibration Certificate [Page 2 of 2] 
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Isokinetic Sampling Train (USEPA Method 17: In-Stack Filtration) 
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Anisokinetic Sampling Train (USEPA Method 6) 
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Anisokinetic Sampling Train (USEPA Method 7D) 

 


