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PART 1: EXECUTIVE SUMMARY 

Objectives of Monitoring 

Resource & Environmental Consultants (REC) Ltd was commissioned by Alan Nuttall Ltd to 
monitor emissions of pollutants from released from various process stacks at their site in 
Dudley. 
 
The operations at Alan Nuttall Ltd are authorised under a Part B permit issued by the Local 
Authority under the Environmental Permitting Regulations, 2010.  The site must demonstrate 
compliance with the emission limits stipulated in the site permit ref. PB/33. 
  
Monitoring has been undertaken for the following parameters:- 
 

Emission Parameter 
Emission Point Identification 

Wet Spray Booth Ranheat Boiler 

Total Particulate Matter   

Hydrogen Chloride (as HCl) -  

Formaldehyde -  

Oxygen (O2) -  

Carbon Monoxide (CO) -  

Total VOCs (as C) -  

Hydrogen Cyanide -  

 

Monitoring was undertaken during normal process operations. 
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Monitoring Results 

Emission Point 
Reference 

Parameter 
Emission 

Limit 
Monitoring 

Result 
Uncertainty Units 

Reference 
conditions 

Date of 
Sampling 

Start & 
End 

Times 

Reference 
Method 

Accreditation 
Status

(1)
 

Operating 
Status 

Wet Spray 
Booth 

Particulates 50 9.8 ±1.4 mg/m
3
 STP, Wet  08/04/15 

11:14- 
11:54 

BS EN 
13284 

B Normal 

Ranheat Boiler 

Particulates 200 89.9 ±3.8 mg/m
3
 STP, Wet  09/04/15 

12:35 – 
13:05 

BS EN 
13284 

B Normal 

HCl 100 25.4 ±3.1 mg/m
3
 STP, Wet  09/04/15 

12:35 – 
13:05 

BS EN  
1911 

B Normal 

Formaldehyde 5 <0.07 ±<0.01 mg/m
3
 STP, Wet  09/04/15 

13:46 – 
14:16 

US EPA 
M316A 

B Normal 

HCN 5 <0.1 N/A mg/m
3
 STP, Wet  09/04/15 

13:31- 
14:11 

US EPA 
CTM33 

E Normal 

CO 250 54.4 ±2.2 mg/m
3
 STP, Wet  09/04/15 

12:35 – 
13:35 

BS EN 
15058 

A Normal 

O2 None Set 13.5 ±0.4 %vol. STP 09/04/15 
12:35 – 
13:35 

BS EN 
14789 

A Normal 

Total VOCs (as 
C) 

20 12.3 ±1.7 mg/m
3
 STP, Wet  09/04/15 

12:35 – 
13:35 

BS EN 
12619 

A Normal 

NOTE (1) : UKAS/MCERTS status:- (A) REC Ltd accredited for sampling and analysis. (B)  REC Ltd accredited for sampling only, UKAS accredited analysis conducted by SAL or RPS.  (E) REC Ltd not 
accredited for sampling, sub-contracted analysis conducted by SAL not UKAS accredited. 
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Operating Information 

Emission 
Point 

Reference 
Date 

Process 
Type 

Process 
Duration 

Fuel 
Type 

Feedstock Load 
Abatement 

Plant 

Comparison of Operator CEMS and Periodic 
Monitoring Results 

Substance 
CEMS 

Results 
Monitoring 

Results 
Units 

Wet Spray 
Booth 

08/04/15 
Spray 
Booth 

Batch Electricity 
Furniture 
Fittings 

Normal None N/A N/A N/A N/A 

Ranheat 
Boiler 

09/04/15 
Wood 

Burning 
Boiler 

Continuous 
Natural 

Gas 
Laminated 

Scrap Wood 
Normal None N/A N/A N/A N/A 
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Monitoring Deviations 

Emission Point Reference Substance Deviations Monitoring Deviations Other Relevant Issues 

Wet Spray Booth None None 

 
The flow and temp variations were 
within requirements of EA TGN M1 
 
Single four inch BSP socket was 
installed on the stack. EA TGN M1 
requires 2 x 5 inch BSP sockets to be 

fitted at least 5 x hydraulic diameters 
from any flow disturbance both 
upstream and downstream of the 
sampling plane. 
 

Ranheat Boiler None 
<95% of HCl detected in Impingers 1 
& 2, probably due to very low 
concentration of target pollutant. 

 
The flow and temp variations were 
within requirements of EA TGN M1. 
 
Only four inch BSP sockets were 
installed on the stack. EA TGN M1 
requires 5 inch BSP sockets to be 

fitted at least 5 x hydraulic diameters 
from any flow disturbance both 
upstream and downstream of the 
sampling plane. 
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PART 2 SUPPORTING INFORMATION 

APPENDIX 1 

Sampling Personnel 

Monitoring was conducted by the following REC Ltd permanent staff:- 
 

 David Burns - Team Leader, MM05 579., MCERTS Level 2, TE1-4 

 Michelle Edwards - Assistant, MM05 659, MCERTS Level 2, TE1-4 
 
 

Method Details 

The following table shows the reference methods used for the emissions monitoring survey: 
 

Species 
UKAS/ 

MCERTS 
Status 

Method 
Uncertainty 

±% 
Limit of 

Detection 

Moisture A 
In house method MM0010 
based on BS EN 14790 

20 0.1%vol 

Particulates B 
In house method MM0004 
based on BS EN 13284  

10 1 mg/m
3
 

Hydrogen Chloride B 
In house method MM0006 
based on BS EN 1911 

20 0.1 mg/m
3
 

Formaldehyde B 
In house method MM0015 
based on US EPA M316A 

20 0.1 mg/m
3
 

Hydrogen Cyanide E Based on US EPA CTM33 30 0.1 mg/m
3
 

Carbon Monoxide A 
In house method MM0002 
based on BS EN 15058 

10 1 mg/m
3
 

Oxygen A 
In house method MM0002 
based on BS EN 14789 

10 0.1%vol 

Total VOCs (as C) A 
In house method MM0002  
based on BS EN 12619  

10 1 mg/m
3
 

Flows A 
In house method TPM01A 
based on EA MID BS EN 
16911 

10 5Pa 

NOTE (1) : UKAS/MCERTS status:- (A) REC Ltd accredited for sampling and analysis. (B)  REC Ltd accredited for sampling 
only, UKAS accredited analysis conducted by SAL or RPS.   (E) REC Ltd not accredited for sampling, sub-contracted analysis 
conducted by SAL not UKAS accredited. 
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Monitoring Equipment 

All monitoring equipment used at Alan Nuttall Ltd was calibrated before use either externally 
or in accordance with in house calibration procedures. The equipment used for the testing 
for each stack identified by its unique AQ No. is shown below. 
 
 

Equipment Identification 

Nozzle(s)  AQ 153 

Probes(s)  No.  14 

Pitot(s) AQ 104 

Timer AQ 308 

Glassware Set 
Birmingham Set 1 &  

Mini Impingers 

Thermocouple(s)  AQ 148, 301  

Temperature Indicator AQ 126,163 

Control Console AQ 126 

Manometer AQ 126 

Tape Measure AQ 278 

Balance AQ 090 

FID AQ 270 

Horiba AQ 268 

Cylinders 
 

 

VC8179253 - Nitrogen 

VC10044 - Zero Air 

VCSMG5960 – O2 & CO 

VCDY0207 –C3H8 

 

DGM AQ 199 

Heated Line  AQ 315  

Heated Line Controller AQ 316b 

Barometer AQ 344 

 
 

==========  END OF REPORT  ========== 



 

REC Ltd EM-02818p1r0 Alan Nuttall Ltd, Dudley, PB/33 
11 May, 2015 

 
 
 
 
 
 APPENDIX 2 

 RANHEAT BOILER & WET 
SPRAY BOOTH 

 STACK DIAGRAMS & 
DESCRIPTION 
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Stack Ref Wet Spray Booth 

 
 

      
 

 
 

  
Roof of 
Building   

      

      

      

      

      

      

      

      

      

   80cm Stack   

   1 x 4" Port   

      

     

     

      

      

      

      

      
  

Sample Points 

 
 
 
 
 

Stack Dimensions: 
 

85cm Diameter 

Sample Point Description 

A single 4” BSP sampling port was installed on a horizontal plane.  The sampling 
points provided were less than 4 x hydraulic diameters from any flow disturbance both 
upstream and downstream from the sampling plane.  
 
Due to the absence of a second sampling port, sampling could only be carried out 
across one sampling plane. The number of sampling points along this plane, were 
however doubled. 
 
Access was via small temporary scaffolding. 
 
Both the port size and sample planes do not fully meet the requirements stated in 
Environment Agency Technical Guidance Note M1. 
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Stack Ref RANHEAT BOILER 

 
 

 
 

Sample Points 
 
 

 
 
 

Stack Dimensions: 
 

22cm Diameter 

Sample Point Description 

 
On the Wood Burning Boiler stack 2 x 4” BSP sampling ports were installed at 90° to 
each other on a horizontal plane.  The sampling points provided were less than 4 x 
hydraulic diameters from any flow disturbances both upstream and downstream from 
the sampling plane. 
 
Due to access restrictions, only a single sampling plane could be utilised, However 
this was deemed suitable for the size of the ducting. 
 
Access was via a temporary platform. 
 
Both the port size and sample plane do not fully comply with the positional 
requirements of Environment Agency Technical Guidance Note M1 (EA TGN M1). 
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APPENDIX 3.1 
 

FLOW DATA 
 

Stack Ref. 

Stack 
Temp 

Av Pitot 
ΔP 

Duct 
Diam 

X-Sect. 
Area 

Velocity 
(actual) 

Volume Flow 
(m3/hr) 

(0C) (Pa) (cm) (m2) (m/s) (actual) (@ ntp) 

Wet Spray Booth 14 20  80  0.503  4.4  7,894 7,465 

Ranheat Boiler  130 69  22  0.038  10.5  1,441 974 
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 PRELIMINARY GAS 
MEASUREMENTS & WATER 
VAPOUR RESULTS 

 
 
 
 
 
 



 

REC Ltd EM-02818p1r0 Alan Nuttall Ltd, Dudley, PB/33 
11 May, 2015 

APPENDIX 4.1 
 

PRELIMINARY MOISTURE RESULTS 

 

 
10:15 - 10:55 11:54 - 12:34 

 
(29/05/14) (30/05/14) 

  
 

Sampling Data 
Ranheat 
Boiler 

Wet Spray 
Booth 

      
Run Time (min) 40  40  
Total mass H2O collected (g) 27.6  7.6  
Pitot tube constant, Cp 0.85  0.85  
Dry gas meter (DGM) volume (m

3
) 0.766 1.059 

Temperature DGM (
o
C) 17  22  

Temperature stack (
o
C) 143  31  

Mean pitot tube pressure drop, delta P (mm H2O) 8.5 2.4 
Orifice meter pressure drop, delta H (mm H2O) 34.3 54.6 
Barometric Pressure (kPa) 98.9  99.9  
X-sectional area of stack (m2) 0.038  0.503  
Nozzle size (mm) 7.01  10.09  
      

Flow Data     

      
Velocity, actual (m/s) 12.2  5.5  
Velocity, ntp (m/s) 7.9  4.9  
Vol. Flow, actual (m3/hr) 1,664 9,871 
Vol. Flow, ntp (m3/hr) 1,078 8,803 
Volume sampled, ntp, dry gas (m3 ) 0.691  0.963  
Volume sampled, ntp, wet gas (m3) 0.726  0.973  
      

Emission Data                                 

      
H2O (% vol) 4.7 1.0 
    

 
 
 
 
 

APPENDIX 4.2 
 

PRELIMINARY GAS MEASUREMENT RESULTS 
 

Stack Ref 

H2O O2  CO Total VOCs 

(%vol) (%vol) ppm  mg/m
3
  ppm  

mg/m
3
 

(as C) 

Ranheat Boiler 4.7  16.5 93.1 111.0 2.9 4.6 

Uncertainty (±) 0.2 0.4   13.8   1.7 
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 GAS ANALYSER CALIBRATION 
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APPENDIX 6.1 
 

COMBUSTION GAS EMISSION DATA SUMMARY 

 

Stack Ref 

H2O O2  CO 

(%vol) (%vol) ppm  mg/m
3
  

Ranheat Boiler 4.2  13.5 45.4 54.4 

Uncertainty (±) 0.1 0.4  - 2.2 

 
 
 
 
 

APPENDIX 6.2 
 

TOTAL VOC EMISSION DATA SUMMARY 
 

Stack Ref 

Total VOCs 

ppm (as 
C3H8) 

mg/m
3
 as C        

Ranheat Boiler  7.7 12.3 

Uncertainty (±)  - 1.7 
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Fig 1: Combustion Gas Emission Data,  Alan Nuttall Ltd, Ranheat Boiler, (09/04/15) 

CO at Reference Conditions Oxygen
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Fig 2: Total VOC Emission Data, Alan Nuttall Ltd, Ranheat Boiler, (09/04/15) 

VOC at Reference Conditions
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Moldgreen
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Customer Contact: The Emissions Group

Customer Job Reference: EM 1p02818

Date Job Received at SAL: 10-Apr-2015

Date Analysis Started: 14-Apr-2015

Date Analysis Completed: 17-Apr-2015

The results reported relate to samples received in the laboratory

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation

This report should not be reproduced except in full without the written approval of the laboratory

Tests covered by this certificate were conducted in accordance with SAL SOPs

All results have been reviewed in accordance with QP22

This document has been printed from a digitally signed master copy

Scientific Analysis Laboratories is a

limited company registered in England and

Wales (No 2514788) whose address is at

Hadfield House, Hadfield Street, Manchester M16 9FE

1549

Report checked

and authorised by :

Michael Goodman

Project Management

Issued by :

Kayleigh McCann

Project Manager
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Digitally signed by Kayleigh
McCann
Date: 2015.04.17 16:44:14 BST
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SAL Reference: 469275

Customer Reference: EM 1p02818

Impinger(DI water) Analysed as Impinger(DI water)

Miscellaneous

SAL Reference 469275 007 469275 010 469275 011

Customer Sample Reference EM-1p02818/7 EM-1p02818/10 EM-1p02818/11

Test Sample AR AR AR

Date Sampled 09-APR-2015 09-APR-2015 09-APR-2015

Determinand Method LOD Units Symbol

Hydrogen Chloride IC 0.05 mg/l U (13) 1.1 (195,13) 79 (13) 1.3

Volume Vol 1 ml U 110 260 160

SAL Reference: 469275

Customer Reference: EM 1p02818

Impinger (sodium
hydroxide)

Analysed as Impinger (sodium hydroxide)

Miscellaneous

SAL Reference 469275 012 469275 013

Customer Sample Reference EM-1p02818/12 EM-1p02818/13

Test Sample AR AR

Date Sampled 09-APR-2015 09-APR-2015

Determinand Method LOD Units Symbol

Hydrogen Cyanide Colorimetry 0.05 mg/l N <0.05 <0.05

Volume Vol 1 ml N 170 520

SAL Reference: 469275

Customer Reference: EM 1p02818

Wash(Acetone) Analysed as Wash(Acetone)

Miscellaneous

SAL Reference 469275 001 469275 003 469275 005 469275 008

Customer Sample Reference EM-1p02818/1 EM-1p02818/3 EM-1p02818/5 EM-1p02818/8

Test Sample AR AR AR AR

Date Sampled 08-APR-2015 08-APR-2015 09-APR-2015 09-APR-2015

Determinand Method LOD Units Symbol

Particulates (Total) Grav 0.3 mg U 0.4 2.8 0.6 9.6

SAL Reference: 469275

Customer Reference: EM 1p02818

Filter GFA 110mm Analysed as Filter GFA 110mm

Miscellaneous

SAL Reference 469275 002 469275 004

Customer Sample Reference EM-1p02818/2 EM-1p02818/4

Test Sample AR AR

Date Sampled 08-APR-2015 08-APR-2015

Determinand Method LOD Units Symbol

Particulates (Total) Grav (5 Dec) 0.10 mg U 0.92 4.8

SAL Reference: 469275

Customer Reference: EM 1p02818

Filter Quartz 85mm Analysed as Filter Quartz 85mm

Miscellaneous

SAL Reference 469275 006 469275 009

Customer Sample Reference EM-1p02818/6 EM-1p02818/9

Test Sample AR AR

Date Sampled 09-APR-2015 09-APR-2015

Determinand Method LOD Units Symbol

Particulates (Total) Grav (5 Dec) 0.10 mg U <0.10 64

This document has been printed from a digitally signed master copy

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 2 of 3
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Index to symbols used in 469275-1

Value Description

AR As Received

195 Due to levels found in the sample that are outside of the normal calibration range of the instrument, analysis was conducted on a diluted
sample

13 Results have been blank corrected.

U Analysis is UKAS accredited

N Analysis is not UKAS accredited

This document has been printed from a digitally signed master copy

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 3 of 3
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Test Certificate Date 22/04/2015

REC Ltd

Unit 19

Bordesley Trading Estate

Bordesley Green Rd

Birmingham

B8 1BZ

Client Order No. 0250 EM

WK15-2001Certificate No.

Issue No.  1

Contact 15/04/2015Date ReceivedMr Derek Myers

Description 3 samples for formaldehyde in water Technique Wet Chemistry

Sample No. 832192 EM-1p02818/14 Method

M103(U)<0.1 µg/ml 174 mlFormaldehyde

Sample No. 832193 EM-1p02818/15 Method

M103(U)<0.1 µg/ml 326 mlFormaldehyde

Sample No. 832194 EM-1p02818/16 Method

M103(U)<0.1 µg/ml 168 mlFormaldehyde

RPS Laboratories Ltd. Unit 12. Waters Edge Business Park. Modwen Road. Salford. M5 3EZ

Tel: (0161) 872 2443  Fax: (0161) 877 3959

Page 1 of 2



Date 22/04/2015Test Certificate

WK15-2001Certificate No.

 1Issue No.

Client REC Ltd

Approved  By Date

Ashley LuntTested  By 22/04/2015Date

For and on authority of RPS Laboratories Ltd.

Method Symbols (U) Analysis is UKAS Accredited

(N) Analysis is not UKAS Accredited

Concentration values (mg/m3 and ppm) are calculated on the basis of information provided by the customer.

Results stated as ml are refering to the sample volume.

Analysis carried out on samples 'as received'

This document may not be reproduced other than in full, except with the written approval of the issuing laboratory.

RPS Laboratories terms and conditions apply -  a copy is available on request.

22/04/2015

Lora McKerracher

Chemist

RPS Laboratories Ltd. Unit 12. Waters Edge Business Park. Modwen Road. Salford. M5 3EZ

Tel: (0161) 872 2443  Fax: (0161) 877 3959

Page 2 of 2



 

REC Ltd EM-02818p1r0 Alan Nuttall Ltd, Dudley, PB/33 
11 MAY, 2015 

 

 
 
 
 
 
 APPENDIX 8 

 RANHEAT BOILER & WET 
SPRAY BOOTH 

 MANUAL MONITORING RESULTS 

 
 
 
 
 
 



 

REC Ltd EM-02818p1r0 Alan Nuttall Ltd, Dudley, PB/33 
11 MAY, 2015 

 

APPENDIX 8.1 
 

PARTICULATE EMISSION DATA SUMMARY- WET SPRAY BOOTH 
 

DATE: 08/04/15 11:14 - 11:54 

  
Sampling Data   

    

Run Time (min) 40  

Total mass H2O collected (g) 3.9  

Pitot tube constant, Cp 0.82  

Dry gas meter (DGM) volume (m
3
) 0.849 

Temperature DGM (
o
C) 17  

Temperature stack (
o
C) 23  

Mean pitot tube pressure drop, delta P (mm H2O) 2.7 

Orifice meter pressure drop, delta H (mm H2O) 45.5 

Barometric Pressure (kPa) 100.7  

X-sectional area of stack (m2) 0.503  

Nozzle size (mm) 8.98  

    

Flow Data   

    

Velocity, actual (m/s) 5.5  

Velocity, ntp (m/s) 5.1  

Vol. Flow, actual (m3/hr) 10,003 

Vol. Flow, ntp (m3/hr) 9,199 

Volume sampled, ntp, dry gas (m3 ) 0.770  

Volume sampled, ntp, wet gas (m3) 0.775  

    

Analytical Data   

    

Filter Weight Gain (mg) 4.8  

Acetone Wash Residue Weight (mg) 2.8  

Total Particulates (mg) 7.6  

Partics Field Blank (mg) 1.3 

Blank % of ELV 0.9 

    

Emission Data                               

    

H2O (% vol) 0.6 

Percentage Isokinetic 100.4 

Particulates (mg/m
3
) 9.8 

Uncertainty (± mg/m
3
) 1.4 

Uncertainty (%ELV) 0.7 
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APPENDIX 8.2 
 

PARTICULATE & HCl EMISSION DATA SUMMARY RANHEAT BOILER 
 

DATE: 09/04/15 12:35 - 13:05 

  Sampling Data   

    
Run Time (min) 30  

Total mass H2O collected (g) 27.7  

Pitot tube constant, Cp 0.82  

Dry gas meter (DGM) volume (m
3
) 0.881 

Temperature DGM (
o
C) 25  

Temperature stack (
o
C) 131  

Mean pitot tube pressure drop, delta P (mm H2O) 7.2 

Orifice meter pressure drop, delta H (mm H2O) 80.6 

Barometric Pressure (kPa) 101.3  

X-sectional area of stack (m2) 0.038  

Nozzle size (mm) 8.98  
    

Flow Data   

    

Velocity, actual (m/s) 10.6  

Velocity, ntp (m/s) 7.1  

Vol. Flow, actual (m3/hr) 1,448 

Vol. Flow, ntp (m3/hr) 978 

Volume sampled, ntp, dry gas (m3 ) 0.784  

Volume sampled, ntp, wet gas (m3) 0.818  
    

Analytical Data   

    

Filter Weight Gain (mg) 64.0  

Acetone Wash Residue Weight (mg) 9.6  

Total Particulates (mg) 73.6  

Partics Field Blank (mg) 0.6 

Blank % of ELV 0.3 

Mass HCl (ug) 20748 

HCl Field Blank (mg/l) 1.10 

Absorber Efficiency (%HCl in Impingers 1+2) 99.0 
    

Emission Data                               

    

H2O (% vol) 4.2 

Percentage Isokinetic 100.5 

Particulates (mg/m
3
) 89.9 

Uncertainty (± mg/m
3
) 3.8 

Uncertainty (%ELV) 1.9 

HCl (mg/m
3
) 25.4 

Uncertainty (± mg/m
3
) 3.1 

Uncertainty (%ELV) 3.1 
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APPENDIX 8.3 
 

FORMALDEHYDE EMISSION DATA SUMMARY 
 

DATE: 09/04/15 13:46 - 14:16 

  
Sampling Data   

    

Run Time (min) 30  

Total mass H2O collected (g) 23.5  

Pitot tube constant, Cp 0.82  

Dry gas meter (DGM) volume (m
3
) 0.810 

Temperature DGM (
o
C) 29  

Temperature stack (
o
C) 133  

Mean pitot tube pressure drop, delta P (mm H2O) 6.6 

Orifice meter pressure drop, delta H (mm H2O) 74.2 

Barometric Pressure (kPa) 101.3  

X-sectional area of stack (m2) 0.038  

Nozzle size (mm) 8.98  

    

Flow Data   

    

Velocity, actual (m/s) 10.2  

Velocity, ntp (m/s) 6.8  

Vol. Flow, actual (m3/hr) 1,391 

Vol. Flow, ntp (m3/hr) 936 

Volume sampled, ntp, dry gas (m3 ) 0.710  

Volume sampled, ntp, wet gas (m3) 0.739  

    

Analytical Data   

    

Mass HCHO Imp 1+2 (ug) <49.4 

HCHO Field Blank (mg/l) <0.1 

Absorber Efficiency (%HCHO in Impinger 1) 66.0 

    

Emission Data                               

    

H2O (% vol) 4.0 

Percentage Isokinetic 94.9 

HCHO (mg/m
3
) <0.067 

Uncertainty (± mg/m
3
) <0.010 
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APPENDIX 8.4 
 

HCN EMISSION DATA SUMMARY 
 

Sampling Data Ranheat Boiler 

    

Start Time/Date 13:31, 09/04/15 

End Time/Date 14:41, 09/04/15 

Sampling Period (min) 40 

DGM start (dry m
3
) 52.229 

DGM end (dry m
3
) 52.295 

Volume Sampled (dry m
3
) 0.066 

Ambient Temp (
o
C) 23.5 

Ambient Press (kPa) 100 

Wt of Water (g) 3.8 

Volume Water (m
3
) 0.005 

Volume Sampled, 273K, 101.3kPa (dry m
3
) 0.060 

Volume Sampled, 273K, 101.3kPa (wet m
3
) 0.065 

Volume NaOH Impinger 1+ 2 (ml) 520 

    

Analytical Data   

    

HCN Blank (mg/l) <0.05 

HCN in NaOH Imp1+2(mg/l) <0.05 

total HCN (µg) 26 

    

Emission Concentration Data    

    

Moisture (%vol) 7.3 

HCN (mg/m
3
)  <0.40 
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Uncertainty calculation for EN 13284  Determination of low range mass concentration of dust, Manual Gravimetric Method

Spreadsheet completed by: ME Checked by: DM
Date: 11/5/15 Date: 11/5/15 Measurement Equation

Limit value 200 mg.m
-3

Reference oxygen 21.0 % by volume

Measured concentration 9.80 mg.m
-3

Measured Quantities Symbol Value Standard uncertainty Units Uncertainty as percentage Uncertainty at lv Requirement of std

Sampled Volume Vm 0.849 uVm 0.001 m
3

0.12 <=2%

Sampled gas Temperature Tm 290.4375 uTm 2 K 0.69 <=1%

Sampled gas Pressure ρm 100.7 uρm 1 kPa 0.99 <=1%

Sampled gas Humidity Hm 0.626303678 uHm 1 % by volume 159.67 <=1%

Oxygen content O2,m  21.0 uO2,m 0.1 % by volume 0.48 <=5%

Mass particulate m 7.6 um 0.522015325 mg 6.87 0.34 <5% of limit value

Note - Sampled gas humidity, temperature and pressure are values at the gas meter

Leak L 2 % 2.00 <=2%

Uncollected Mass UCM 0 mg 0 <=10%

(Instack filter - no rinse)

Intermediate calculations

Factor for std conds fs 0.929

uncertainty components symbol sensitivity coeff u (in units of fs)

ρm 0.009 0.009

Hm 0.009 0.009

Tm 0.003 0.006

ufs 0.015 1.57

Corrected volume V 0.789 uV 0.012 m
3

1.58

Factor for O2 correction fc 1.00
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Factor for O2 correction fc 1.00

uncertainty components symbol sensitivity coeff u

O2,m  1.00 0.100

Factor for O2 Correction ufc 1.00 0.100 10.00

Parameter Uncertainty, in measurement unitsValue Units Sensitivity coeff Uncertainty in Result Uncertainty as %

Volume(standard conditions) V 0.789 m
3

12.43 0.15 mg.m
-3

1.58 %

Mass m 7.60 mg 1.29 0.67 mg.m
-3

6.87

Factor for O2 Correction fc 1.00 0.00 0.00 mg.m
-3

0.00 %

Leak L 0.11 mg.m
-3

1.00 0.11 mg.m
-3

Uncollected mass UCM 0.00 mg 1.29 0.00 mg.m
-3

Combined uncertainty 0.70 mg.m
-3

Expanded uncertainty expressed with a level of confidence of 95% 14.28 %

Expanded uncertainty expressed with a level of confidence of 95% 1.40 mg.m
-3

Expanded uncertainty as percentage of limit value 0.7 % of ELV
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Uncertainty calculation for HCl Impingement Method

rec ME Checked by: DM

Date: 11/5/15 Date: 11/5/15 Measurement Equation

Limit value 100 mg.m
-3

Reference oxygen 21 % by volume

Measured concentration 25.35 mg.m
-3

Measured Quantities Symbol Value Standard uncertainty Units Uncertainty as percentage Uncertainty at lvRequirement of std

Sampled Volume Vm 0.881 uVm 0.001 m
3

0.11 <=2%

Sampled gas Temperature Tm 297.9166667 uTm 2 k 0.67 <=1%

Sampled gas Pressure ρm 101.3 uρm 1 kPa 0.99 <=1%

Sampled gas Humidity Hm 4.21 uHm 1 % by volume 23.73 <=1%

Oxygen content O2,m  21 uO2,m 0.1 % by volume 0.48 <=5%

Mass HCl m 20748 um 1209.81 ug 5.83 1.48 <5% of limit value

Note - Sampled gas humidity, temperature and pressure are values at the gas meter

Leak L 2 % 2.00 <=2%

Uncollected Mass UCM 0 mg 0 <=10%

Impinger Weight Iw 1.3 % 1.3 <=5%

Intermediate calculations

Factor for std conds fs 0.88

uncertainty components symbol sensitivity coeff u (in units of fs)

ρm 0.009 0.009

Hm 0.009 0.009

Tm 0.003 0.006

ufs 0.014 1.59

Corrected volume V 0.818 uV 0.012 m
3

1.50

Factor for O2 correction fc 1.00

uncertainty components symbol sensitivity coeff u

O2,m  1.00 0.100

Factor for O2 Correction ufc 1.00 0.100 10.00

Parameter Uncertainty, in measurement unitsValue Units Sensitivity coeffUncertainty in Result Uncertainty as %

Volume(standard conditions) V 0.818 m
3

30.98 0.38 mg.m
-3

1.50 %

Mass HCl m 20748.00 µg 1.00 1.48 mg.m
-3

5.83 %

Factor for O2 Correction fc 1.00 0.00 0.00 mg.m
-3

0.00 %

Leak L 0.29 mg.m
-3

1.00 0.29 mg.m
-3

Uncollected mass UCM 0.00 mg 1.00 0.00 mg.m
-3

Impinger weight I 0.19 mg.m
-3

1.00 0.19 mg.m
-3

Combined uncertainty 1.57 mg.m
-3

Expanded uncertainty expressed with a level of confidence of 95% 12.35 %

Expanded uncertainty expressed with a level of confidence of 95% 3.13 mg.m
-3

Expanded uncertainty as percentage of limit value 3.1 % of ELV

Chloride Analysis Uncertainty

HCl Uncertainty 4.00 %

Volume Uncertainty 1 %

Uncertainty of HCl μg Calc 5.83 %
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Uncertainty calculation for HCl Impingement Method

rec ME Checked by: DM
Date: 11/5/15 Date: 11/5/15 Measurement Equation

Limit value 100 mg.m
-3

Reference oxygen 21 % by volume

Measured concentration 25.35 mg.m
-3

Measured Quantities Symbol Value Standard uncertainty Units Uncertainty as percentage Uncertainty at lv Requirement of std

Sampled Volume Vm 0.881 uVm 0.001 m
3

0.11 <=2%

Sampled gas Temperature Tm 297.9166667 uTm 2 k 0.67 <=1%

Sampled gas Pressure ρm 101.3 uρm 1 kPa 0.99 <=1%

Sampled gas Humidity Hm 4.21 uHm 1 % by volume 23.73 <=1%

Oxygen content O2,m  21 uO2,m 0.1 % by volume 0.48 <=5%

Mass HCl m 20748 um 1209.81 ug 5.83 1.48 <5% of limit value

Note - Sampled gas humidity, temperature and pressure are values at the gas meter

Leak L 2 % 2.00 <=2%

Uncollected Mass UCM 0 mg 0 <=10%

Impinger Weight Iw 1.3 % 1.3 <=5%

Intermediate calculations

Factor for std conds fs 0.88

uncertainty components symbol sensitivity coeff u (in units of fs)

ρm 0.009 0.009

Hm 0.009 0.009

Tm 0.003 0.006

ufs 0.014 1.59

Corrected volume V 0.818 uV 0.012 m
3

1.50

Factor for O2 correction fc 1.00

uncertainty components symbol sensitivity coeff u

O2,m  1.00 0.100

Factor for O2 Correction ufc 1.00 0.100 10.00
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Parameter Uncertainty, in measurement unitsValue Units Sensitivity coeff Uncertainty in Result Uncertainty as %

Volume(standard conditions) V 0.818 m
3

30.98 0.38 mg.m
-3

1.50 %

Mass HCl m 20748.00 µg 1.00 1.48 mg.m
-3

5.83 %

Factor for O2 Correction fc 1.00 0.00 0.00 mg.m
-3

0.00 %

Leak L 0.29 mg.m
-3

1.00 0.29 mg.m
-3

Uncollected mass UCM 0.00 mg 1.00 0.00 mg.m
-3

Impinger weight I 0.19 mg.m
-3

1.00 0.19 mg.m
-3

Combined uncertainty 1.57 mg.m
-3

Expanded uncertainty expressed with a level of confidence of 95% 12.35 %

Expanded uncertainty expressed with a level of confidence of 95% 3.13 mg.m
-3

Expanded uncertainty as percentage of limit value 3.1 % of ELV

Chloride Analysis Uncertainty

HCl Uncertainty 4.00 %
Volume Uncertainty 1 %

Uncertainty of HCl µg Calc 5.83 %
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Uncertainty calculation for EN 13284  Determination of low range mass concentration of dust, Manual Gravimetric Method

Spreadsheet completed by: ME Checked by: DM
Date: 11/5/15 Date: 11/5/15 Measurement Equation

Limit value 200 mg.m
-3

Reference oxygen 21.0 % by volume

Measured concentration 89.93 mg.m
-3

Measured Quantities Symbol Value Standard uncertainty Units Uncertainty as percentage Uncertainty at lv Requirement of std

Sampled Volume Vm 0.881 uVm 0.001 m
3

0.11 <=2%

Sampled gas Temperature Tm 297.9166667 uTm 2 K 0.67 <=1%

Sampled gas Pressure ρm 101.3 uρm 1 kPa 0.99 <=1%

Sampled gas Humidity Hm 4.214301132 uHm 1 % by volume 23.73 <=1%

Oxygen content O2,m  21.0 uO2,m 0.1 % by volume 0.48 <=5%

Mass particulate m 73.6 um 0.522015325 mg 0.71 0.32 <5% of limit value

Note - Sampled gas humidity, temperature and pressure are values at the gas meter

Leak L 2 % 2.00 <=2%

Uncollected Mass UCM 0 mg 0 <=10%

(Instack filter - no rinse)

Intermediate calculations

Factor for std conds fs 0.878

uncertainty components symbol sensitivity coeff u (in units of fs)

ρm 0.009 0.009

Hm 0.009 0.009

Tm 0.003 0.006

ufs 0.014 1.59

Corrected volume V 0.773 uV 0.012 m
3

1.59

Factor for O2 correction fc 1.00
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Factor for O2 correction fc 1.00

uncertainty components symbol sensitivity coeff u

O2,m  1.00 0.100

Factor for O2 Correction ufc 1.00 0.100 10.00

Parameter Uncertainty, in measurement unitsValue Units Sensitivity coeff Uncertainty in Result Uncertainty as %

Volume(standard conditions) V 0.773 m
3

116.30 1.43 mg.m
-3

1.59 %

Mass m 73.60 mg 1.22 0.64 mg.m
-3

0.71

Factor for O2 Correction fc 1.00 0.00 0.00 mg.m
-3

0.00 %

Leak L 1.04 mg.m
-3

1.00 1.04 mg.m
-3

Uncollected mass UCM 0.00 mg 1.22 0.00 mg.m
-3

Combined uncertainty 1.88 mg.m
-3

Expanded uncertainty expressed with a level of confidence of 95% 4.18 %

Expanded uncertainty expressed with a level of confidence of 95% 3.76 mg.m
-3

Expanded uncertainty as percentage of limit value 1.9 % of ELV
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Uncertainty calculation for Gaseous Measurement -  VOCs
Completed by ME 11/5/15 Wood Burning Boiler EM-02818

Checked by DM 11/5/15 9/4/15 Alan Nuttal Ltd 

Limit value 100 mg.m
-3 

(corrected) CO Gas Propane CH3 Correction for reference conditions

Full Scale 10 ppm O2, % Moisture, % Pressure, KPa Temperature, K

Measured concentration 7.66 ppm dry Cal gas conc 10 ppm ref 21.00 101.30 273.00

Measured concentration 12.31 mg.m
-3 

(273K, 101.3kPa) CO Conversion 1.607142857 measured 21.00 101.30 296.50

Full Scale 16.07142857 mg.m
-3 

(CO) Factors 1.00 1.00 1.00 1.09

Cal gas conc 15.91071429 mg.m
-3 

(CO) Correction Factor 1.09

Performance characteristics   Value specification Effect of drift

Response time 23 seconds 180.000 0.06 mg/m3

Number of readings in measurement 61 0.46 % value

Repeatability at zero 0.1 % full scale 0.200

Repeatability at span level 0.1 % full scale 2.000

Deviation from linearity 1.0 % of value 2.000 ranges

Zero drift 0.2 % full scale 2.000 min max value at calib

Span drift 0.2 % full scale 2.000 flow 0.3 0.5 0.4

volume or pressure flow dependence 1.0 % of reading/10hPa 0.033 pressure 101.30 101.5 101.3

atmospheric pressure dependence 0.5 % of value/10hPa 0.750 temp 283 289 283

ambient temperature dependence 2.0 % full scale/10K 0.300 NH3 range 0 0 0

NH3 (20 mg/m3) mg/m3 CO2 range 0 0.5 0

CO2 (15%) % by vol H2O range 0 0.5 0

H2O (30%) % by vol 4.000 Instrument Voltage Rating 110

dependence on voltage 1.0 % full scale/10V 2%fs/10V Voltage 104.5 115.5 110

losses in the line (leak) 1.5 % of value 2% of value

Uncertainty of calibration gas 2.0 % of value

Measurement performance related to stationary conditions

Performance characteristic Uncertainty

Standard deviation of repeatability at zero ur0 for mean use rep at span

Standard deviation of repeatability at span level urs for mean 0.01 Use largest negative or positive interferent effect

Lack of fit ufit 0.09 0 0.00

Drift u0dr 0.03 0 0.00

volume or pressure flow dependence uspres 0.00 0 0.00

atmopsheric pressure dependence uapres 0.01 0 0.00

ambient temperature dependence utemp 0.69 Interference uncertainty 0.00

NH3 (20 mg/m3) uinterf 0.00

CO2 (15%) 0.00

H2O (30%) 0.00

Dependence on voltage uvolt 0.32

losses in the line (leak) uleak 0.11

Uncertainty of calibration gas ucalib 0.14

Measurement uncertainty Result 12.31 mg/m
3

Combined uncertainty 0.79 mg/m
3

Expanded uncertainty k = 2 1.58 mg/m
3

Uncertainty corrected to std conds 1.71 mg.m-3 (corrected)

Expanded uncertainty expressed with a level of confidence of 95% 1.71 % ELV

Expanded uncertainty expressed with a level of confidence of 95% 1.71 mg.m
-3 

at ELV

Value of uncertainty quantity



Uncertainty calculation for HCHO, DNPH Impingement Method

Spreadsheet completed by: ME Checked by: DM
Date: 11/5/15 Date: 11/5/15 Measurement Equation

Limit value 5 mg.m
-3

Reference oxygen 21 % by volume

Measured concentration 0.07 mg.m
-3

Measured Quantities Symbol Value Standard uncertainty Units Uncertainty as percentage Uncertainty at lv Requirement of std

Sampled Volume Vm 0.8098 uVm 0.001 m
3

0.12 <=2%

Sampled gas Temperature Tm 302.4166667 uTm 2 k 0.66 <=1%

Sampled gas Pressure ρm 101.3 uρm 1 kPa 0.99 <=1%

Sampled gas Humidity Hm 3.96 uHm 1 % by volume 25.26 <=1%

Oxygen content O2,m  21 uO2,m 0.1 % by volume 0.48 <=5%

Mass HCHO m 49 um 3.55 ug 7.19 0.10 <5% of limit value

Note - Sampled gas humidity, temperature and pressure are values at the gas meter

Leak L 2 % 2.00 <=2%

Uncollected Mass UCM 0 mg 0 <=10%

Impinger Weight Iw 1.3 % 1.3 <=5%

Intermediate calculations

Factor for std conds fs 0.87

uncertainty components symbol sensitivity coeff u (in units of fs)

ρm 0.009 0.009

Hm 0.009 0.009

Tm 0.003 0.006

ufs 0.014 1.58

Corrected volume V 0.739 uV 0.011 m
3

1.51

Factor for O2 correction fc 1.00

uncertainty components symbol sensitivity coeff u

O2,m  1.00 0.100

Factor for O2 Correction ufc 1.00 0.100 10.00
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Parameter Uncertainty, in measurement unitsValue Units Sensitivity coeff Uncertainty in Result Uncertainty as %

Volume(standard conditions) V 0.739 m
3

0.09 0.00 mg.m
-3

1.51 %

Mass HCHO m 49.40 µg 1.00 0.00 mg.m
-3

7.19 %

Factor for O2 Correction fc 1.00 0.00 0.00 mg.m
-3

0.00 %

Leak L 0.00 mg.m
-3

1.00 0.00 mg.m
-3

Uncollected mass UCM 0.00 mg 1.00 0.00 mg.m
-3

Impinger weight I 0.00 mg.m
-3

1.00 0.00 mg.m
-3

Combined uncertainty 0.00 mg.m
-3

Expanded uncertainty expressed with a level of confidence of 95% 14.94 %

Expanded uncertainty expressed with a level of confidence of 95% 0.01 mg.m
-3

HCHO Analysis Uncertainty
HCHO mean 0.5017 mg/l (nominal 0.5 mg/l)
HCHO sd 0.0125 mg/l
HCHO Uncertainty 4.98 %
Volume Uncertainty 1 %

Uncertainty of HCHO µg Calc 7.19 %
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