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e Executive Summary
(Page 1 of 7)
MONITORING OBJECTIVES

Clark-Drain Ltd, Yaxley
Galvanising Plant
11th March 2019

Overall Aim of the Monitoring Campaign

Exova Catalyst were commissioned by Envea UK Ltd to carry out stack emissions testing for Clark-Drain Ltd on the Galvanising Plant
at Yaxley.

The aim of the monitoring campaign was to conduct stack emissions testing as part of PCME's calibration service in support of the
PCME particulate monitor installed at the emissions point.

Special Requirements

There were no special requirements.

Target Parameters

Total Particulate Matter

Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Dateys: 11th March 2019
Gahmnising Plant Page 3 of 21 EPR Permit; A12,/%2; Variation: PPC 20/0%



Executive Summary
(Page 2 of 7)

MONITORING RESULTS

Clark-Drain Ltd, Yaxley
Galvanising Plant
11th March 2019

where MU = Measurement Uncertainty associoted with the Reswit

Exova

CATALYST

| Concentration Mass Emission
Parameter Units Result MU Limit Units Result MU Limit
+f- +f-
Total Particulate Matter mg/m? 6.0 0.56 15 g'hr 79.2 8.4 -
Water Vapour B vy 25 0.13
Stack Gas Temperature ‘C 229
Stack Gas Velocity my's 9.7 0.18
Volumetric Flow Rate (ACTUAL) méfhr 14265 585
Volumetric Flow Rate [(REF) méfhr 13239 545

NOTE: VOLUMETRIC FLOW RATE & VELOCITY DATA TAKEN FROM AN AVERAGE OF ALL OF THE ISOKINETIC RLINS,

! Reference Conditions [REF) are: 273K, 101.3kPa, without correction far water vapour content,

Clark-Drain Ltd
Yaukey
Gahwmanising Plant

CAT-RT [Version CA]
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Executive Summary
(Page 3 of 7)

MONITORING DATE(S) & TIMES

Clark-Drain Ltd, Yaxley
Galvanising Plant
11th March 2019

Parameter Units = Concentration | Units | Mass Emission Sampling Sampling Duration
Date(s) Times mins
A5 - 10015, 1016 -
Total Particulate Matter R1| mg/m* 2.8 g/hr 375 11/03/201%5 09:45 i'; idi 10:18 60
10:50-11:20, 11:21 -
Total Particulate Matter RZ | mg/m? 8.3 ghr 110 11/03/2019 11_51' a0
Total Particulate Matter R3 | mg/m* 6.8 g/fhr a7 11/03/2019 12:00- 112?:3 12:31- &0
Velocity Traverse Rl 11/03/2019 09:35 - 09:42
All results are expressed at the respective reference conditions.
Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Datey's: 11th March 2019
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Standard Operating Conditions

Executive Summary
(Page 4 of 7)

PROCESS DETAILS

Clark-Drain Ltd, Yaxley
Galvanising Plant
11th March 2019

EXC!‘VU

Parameter Value
Process Status Marmal Operation
Capacity [of 100%) and Tonnes / Hour 100% of Capacity
Continuous or Batch Process Batch
Feedstock (if applicable) Steel Components
Abatement System Wet Scrubber
Abatement System Running Status Oon

Fuel M/

Plume Appearance Mane Visible

Clark-Drain Ltd
Yaukey
Gahwmanising Plant

CAT-RT [Version CA]
Page 6 of 21
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Executive Summary
(Page 5 of 7)

MONITORING & ANALYTICAL METHODS

Clark-Drain Ltd, Yaxley
Galvanising Plant
11th March 2019

Maonitoring Analysis
Parameter Standard Technical IS0 | Testing Analytical Analytical IS0 |Analysis MCERTS LoD
Procedure | 17025 | Lab Procedure Technique 17025 | Lab | Testing| [(Average)
Testing Analysis
Total Particulate Matter EN 13284-1 CAT-TP-01 Yes CAT CAT-TP-D3 Gravimetric Yes CAT Yes 0.19 mg/m?
Water Vapour EM 14790 CAT-TP-05 Yes CAT CAT-TP-05 Gravimetric Yes CAT Yes 0.1 % wiv
Velocity & Vol. Flow Rate EM 16911-1 (MID}| CAT-TP-41 Yes CAT Pitat Tube and Thermacouple e L2mys
ANALYSIS LABORATORIES

{with short name reference as appears in the table above)

Exowva Catalyst (CAT) 150 17025 Accreditation Number: 4279

SUMMARY OF SAMPLING DEVIATIONS

Parameter Run Deviation

All Parameters All Runs There are no deviations associated with the sampling employed,

Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Datey's: 11th March 2019
Gahwmanising Plant Page 7 of 21 EPR Permit: A12,/%2; Variation: PPC 20/0%
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Executive Summary
[Page 6 of 7)
SUITABILITY OF SAMPLING LOCATION
Duct Characteristics Location of Sampling Platform
Parameter Units Value General Platform Information l Value
[
Type - Circular Permanent / Tempaorary Platform Permanent
Depth m 0.72 _Inside / Qutside Outside
Width m -
Area m* 0.41
Port Depth cm g
Orientation of Duct - Vertical
Mumber of Ports = 3
Sample Port Size - 4" B5P

Platform Details

EA Technical Guidance Note M1/ EN 15259 Platform Requirements Value
Sufficient working area to manipulate probe and cperate the measuring instruments Yes
Platform has 2 levels of handrails [approx. 0.5m & 1.0m high) Yes
Platform has vertical base boards (approx. 0.25m high) Yas
Platform has chains / self closing gates at top of ladders No
There are no obstructions present which hamper inserticn of sampling equipment Yes
Safe Access Available Yes
Easy Access Available Yes

Sampling Location / Platform Improvement Recommendations

All platforms should be designed in accordance with the requirements in the Environment Agency's Technical Guidance Mote M1

and EN 15259,

EN 15259 Homogeneity Test Requirements

There is no reguirement to perform a EN 15259 Homogeneity Test on this Stack,

Sampling Plane Validation Criteria (from EN 15259)

Clark-Drain Ltd
Yaukey
Gahwmanising Plant

Criteria in EN 15259 | Units | Traverse1 |
Lowest Differential Pressure Pa 78.9
Mean Velocity my's 9.71
Lowest Gas Velacity my's 9.56
Highest Gas Velocity my's 9.83
Ratio of Above 01 1.03
Maximum Angle of Swirl # 0.00
Mo Local Megative Flow - Yes

Required = Compliant
=5 Pa Yes
=3:1 Yes
=15" Yes

- Yes

CAT-RT [Version CA]
Page 8 of 21

lob Number: CAT-4778, Draft Version 1
Sample Datey's: 11th March 2019
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Photo 1

Photo 3

B2

Clark-Drain Ltd
Yaukey
Gahwmanising Plant

2
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Executive Summary
{Page 7 of 7)
PLANT PHOTOS
Photo 2
SAMPLE POINTS
A2
Line B
Bl
ALCY where (O = isokinetic point sampled at
@ =isokinetic point not sampled at
@ = combustion gases sample point
Line A @ = non-isokinetic sample point

lob Number: CAT-4778, Draft Version 1
CAT-RT [Version CA) Sample Datey's: 11th March 2019
Page 9 of 21 EPR Permit: A12,/%2; Variation: PPC 20/0%
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Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Dateys: 11th March 2019
Gahmnising Plant Fage 10 of 21 EPR Permit; A12,/%2; Variation: PPC 20/0%



APPENDIX 1

STACK EMISSIONS MONITORING PERSONNEL

Exova

CATALYST

Position MName MCERTS Accreditation MCERTS Mumber Technical Endorsements
[
Team Leader David Burns MCERTS Lewvel 2 MM 05 579 TE1TE2 TE3 TE4
Technician Lee Heaton MCERTS Lewvel 1 MM 18 1433 Mone
LIST OF EQUIPMENT
Extractive Sampling Instrumental Analysers Miscellaneous Items
| |
Equipment Type Equipment 1.0, Equipment Type Equipment 1.0, Equipment Type Equipment 1D,
Control Box DGM (1) CAT 7.58 Horiba PG-350E - Digital Manometer (1) CAT 3.143
Control Box DGM (2) - Haoriba PGE-250 Digital Manometer (2] CAT 3.145
Box Thermocouples (1) CAT 3.148 Serviomes 4900 Digital Ternperature Meater -
Box Thermocoouples (2} - Eco Physics CLD 822Mhb Stopwatch CAT 14,86
Urnbilical (1] CAT 3.148 ABE AQ2000-URASIE Barometar CAT 13,41
Umbilical (2] - Servomex 5200MP Stack Thermocouple (1) -
Cwen Box (1) CAT 12,201 ankersmid APS 313 Stack Thermocouple (2] CAT 4.1041
Owen Box (2] Gasmet DXA000 Stack Thermocouple (3)
Heated Probe (1) - Gasmet Sampling System 1m Heated Line (1) -
Heated Probe |2) CAT 5.130 Bernath 3006 FID 1m Heated Line {2)
Heated Probe [3) - MELC PS5 1m Heated Line [3) -
5-Pitot (1) CAT 21P.57 Mass Flow Controller (1) 5m Heated Line (1)
5-Pitot (2] CAT 215,56 Mass Flow Controller (2] 15m Heated Line [1) -
L-Pitot - Mass View (1) 20m Heated Line (1) -
Site Balance CAT 17.38 Mass View (2] 20m Heated Line [2) -
500g / 1Kg Check Weights CAT 17.38 Hioki 5043 |V] Dual Channel Heater Controller
Last Impinger Arm CAT 4.902,/4.903 Easylogger EN-EL-12 Bit Simgle Channel Heater Controller -
Callipers CAT 23.41 Bioaerosols Temperature Logger Laboratory Balance CAT1.18/1.18a
Tubes Kit Thermocouple - Electronic Refrigerator Tape Measure CAT 16,439
METHODS & TECHNICAL PROCEDURES USED
Parameter | Standard | Technical Procedure
Total Particulate Matter EM 13284-1 CAT-TP-01
Water Vapour EM 14750 CAT-TP-05
Velocity & Vol, Flow Rate EM 16911-1 (MID) CAT-TP-41

Clark-Drain Ltd
Yaukey
Gahwmanising Plant

CAT-RT [Version CA]
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APPENDIX 2
PRELIMINARY STACK SURVEY: CALCULATIONS
General Stack Details
Stack Details (from Traverse) Units Value
Stack Diameter / Depth, D I 0.72
Stack Width, W il
Stack Area, A m 041
Average Stack Gas Temperature, T, “C 22.0
Average Stack Gas Pressure Pa 214
Average Stack Static Pressure, P kPa 0.253
Average Barometric Pressure, Py kPa 101.7
Average Pitot Tube Calibration Coefficient, C . 0.83
Stack Gas Composition & Molecular Weights
Component Conc Conc Conc Volume Malar Density Conc
ppm Dry Weat Fraction Mass kg/m?* kegfm*
36wy % vy r ] p P
CO; {Estimated) - 0.06 0.06 0.0006 44.01 1.9635 000118
0z {Estimated) - 20,80 20.29 0.2080 32.00 1.4277 0.29696
Mz - 79,14 77.19 0.7914 28.01 1.2498 0.95913
Maisture [Hz0) - - 2.46 0.0246 158.02 0.8037 0.01976
Where: p=M 2241
B =rEp
Calculation of Stack Gas Densities
Determinand | Units | Result
Dry Density [STP), P e kg/m? 1.287
Wet Density (STP], P o kgfm? 1.275
Dry Density [Actual), P ol kgfm? 1.199
Average Wet Density (Actual), P o kgfm? 1.188
Where: P orp = surmn af compenent concentrations, kg/m? (net including water vapour)
£ i = sum of all wet concentrations / 100 & density, kg/m?® (including waters vapour]
P = P ¥ (Tapp f (Pamp)) o ([P e + Pu) £ T,
P senaiw 13t each sampling point) = P o 2 T, S P = (P, ST,
Calculation of Stack Gas Volumetric Flowrate, Q
Duct gas flow conditions | Units | Actual REF "
Temperature C 22.0 0.0
Total Pressure kPa 102.0 101.3
Moisture ) 246 2.46
Gas Volumetric Flowrate (from Traverse) | Units l Result
Gas Volumetric Flowrate (Actual) m¥fhr 14232
Gas Volumetric Flowrate (5TP, Wet) m*fhr 13255
Gas Volumetric Flowrate (STP, Dry) m¥fhr 12529
Gas Volumetric Flowrate REF' mifhr 13255
Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Datefs: 11th March 2019
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APPEMDIX 2
PRELIMINARY STACK SURVEY: VELOCITY TRAVERSE TO EN 16911-1 (MID)
{10f1)
Parameter | Units | Value Parameter | Units | Value
[ [
Date of Survey 11/03/2019 Initial Pitot Leak Check Pass
Time of Survey - 09:35 - 09:42 Final Pitat Leak Check Pass
Atmospheric Pressure kPa 101.7 Orientation of Duct Vertical
Average Stack Static Pressure Fa 253 Pitot Tube, C, 0.83
Result of Pitot Stagnation Test Pass Mumber of Lines Available 2
Are Water Droplets Present? - Mo MNumber of Lines Used 2
Device Used | S-Type Pitat with KIMO MP 210 (500Pa)
Sampling Line A Sampling Line B
Traverse  Depth AP Temp Wet Density  Velocity Swirl AP Temp Wet Density  Velocity Swirl
Point m Pa C kg/m* m/s ® Pa °C kgfm* mfs :
STATIC (Units: Pa) 252.0 254.0
Mean 1.8 22.0 1.188 9.73 21.0 22.0 1.188 9.68
1 0.11 235 22.0 1,188 9.83 0.0 7849 22.0 1.188 9.56 0.0
2 0.61 20.1 220 1,188 9.63 0.0 831 22.0 1.188 9.81 0.0

Clark-Drain Ltd
Yaukey

lob Number: CAT-4778, Draft Version 1
Gahwmanising Plant

Sample Datey's: 11th March 2019
EPR Permit: A12,/%2; Variation: PPC 20/0%
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APPENDIX 2 “‘ ‘ ‘

PRELIMINARY STACK SURVEY: VELOCITY TRAVERSE TO EN 16911-1 (MID) - MEASUREMENT UNCERTAINTY

{1of1)

Performance characteristics (Uncertainty Components) Uncertainty Value Units

Standard Uncertainty on the coefficient of the Pitot Tube ulk) 0,005 -

Standard Uncertainty associated with the mean local dynamic pressures ulfpi) 1,704 Pa

- Resolutian ufres) 0.00087

- Calibration ulcal) 0.6%0

- Drrift uldrift) 0.083

- Lack of Fit uffit) 1.130

- Owerall corrections to dynamic measurements ulcr) 1.904

Standard uncertainty asseciated with the malar mass of the gas uiM) 0.00003 =

- oy, W - 20,289

- 0y, w - 0.059

- Oxygen, dry ulhO,,d) 0.637

- Carbon Diexide, dry ulpCO,,d) 0.002

- Woter Vapour uldHz0) 0.125

- Oxygen, wet ulOgw) 0.622

- Carbon Dioxide, wet ulhCO;,w) 0.002

Standard uncertainty associated with the stack temperature ufTc) 1,505 4

Standard uncertainty associated with the absolute pressure in the duct ufpc) 175.686 Pa

- Atmospheric Pressure ufpatm}) 175.682

- Static Pressure ulpstat) 1.205

Standard uncertainty associated with the density in the duct ulp) 000640 =

Standard uncertainty associated with the local velocities (i) 0.126 Pa

Standard uncertainty associated with the mean velacity ulw) 0.089 mys

Standard uncertainty associated with the mean velocity (95% Confidence) Uciv) 0.175 mifs

Standard uncertainty associated with the mean velocity (95% Confidence), relative Ue,relfv) 1.81 %

Standard uncertainty associated with the volume flow rate (95% Confidence) UeigV,w) 693.6 mifhr

- uimlfa? - 0.00053

- wigVwlig 'V w - 0.00062

- gV, wl - 125213

- ufg Vo) - 353.9

Standard uncertainty associated with the volume flow rate (95% Confidence), relative Ugrel{gV,w) 4.87 %
Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Datefs: 11th March 2019
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TOTAL PARTICULATE MATTER: RESULTS SUMMARY

Clark-Dirain Ltd, Yaxley
Galvanising Plant

Sample Runs
Parameter | Units | Run 1 Run 2 Run 3 Mean
Concentration mg/m* 18 8.3 6.8 6.0
Uncertainty tmg/m? 0.49 0.61 0.58 0.56
Mass Emission glhr 37.5 110 897 79.2
Uncertainty trfhr 6.7 9.7 B.E 8.4

Parameter ] Units | Run 1 Run 2 Run 3 Mean

Water Vapour Swfv 23 3.0 2.1 2.5

Uncertainty % ufy 0.12 0,15 0.11 0.13
Blank Runs

Parameter | Units | Blank 1 Maximurm

Concentration mg/m®* 0.26 0.26

General Sampling Information

Parameter Value
Standard EN 13284-1
Technical Procedure CAT-TP-01
Probe Material Titanium
Filter Houszing Material Titaniurm
Positioning of Filter In Stack
Filter Size and Material 47mm Glass Fibre
MNumber of Sampling Lines Used 2/2 FORMAT: Number Used / Mumber Required
Number of Sampling Points Used 4/4 FORMAT: Number Used / Mumber Required
Sample Point L.D.'s Al A2 Bl &B2
Reference Conditions

Reference Conditions are: 273K, 101.3kPa, without correction for water vapour content.

Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Datefs: 11th March 2019
Gahwmanising Plant Fage 15 of 21 EPR Permit: A12,/%2; Variation: PPC 20/0%
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TOTAL PARTICULATE MATTER: ISOKINETIC SAMPLING CALCULATIONS

Test | units | Runl | Run2 | Run3 |
IA.bsqutt pressure of stack gas, P,
Barometric pressure, Py, mmHg 7628 T62.8 7628
Stack static pressure, P, mimHa 239 238 239
P, = (P + (P f 13.6) mmHg 764.5 T64.5 764.5
Volume of water vapour collected, V,q
Total mass collected in impingers (liquid trap) B 6.2 11.1 5.2
Total mass collected in impingers (silica trap) B 10.3 11.2 6.3
Total mass of liquid collected, V. B 16.5 22.3 15.5
Wog = (0.001246] (V) m? 0.0206 00278 0.0193
Volume of gas metered dry, Vi
Volume of gas sample through gas meter, V,, m? 0.9120 0.9310 0.9120
Gas meter correction factor, ¥4 1.0110 1.0110 1.0110
Average dry gas meter temperature, T, C 11.4 13.2 12.9
Average pressure drop across orifice, AH mmHzo 251 246 24.6
Vg = 11035920V, )Py + (AH/13.8) (YD) (T, + 273) m? 0.8904 0.9033 0.8856
Modsture content, B,,, & R,
By = Vot Vorsrs + Vosrd) me 0.0226 0.0298 0.0213
B, 45 a percentage AT 2.26 2.98 2.13
Reported Water Vapour, checked with Tables in EN 14790, Rwv v 2.26 298 213
Volume of gas metered wet, V..
Vinstw = [Vieusg(100/(100 - R,,.}) | m | os109 | 09311 | 05050 |
Volume of gas metered at Oxygen Reference Conditions, Vi aswmo, 8 Viswsiso,
IED & Incinerates Hazardous Material? {Yes = no positive O correction) No Mo No
% wet axygen measured in gas stream, ACTHO,, Sy Mg MiA MiA
% dry ooygen measured in gas stream, ACT®0,, Sl Mg MiA MiA
% owygen reference condition, REF%0 %y Mg A Mg
O; Reference Factor wet (Oap,) = (21 - REF%O;) /(21 - ACT%HO:,.) MiA MSA MiA
0 Reference Factor dry (Dapgra) = (21 - REF%0;) /(21 - ACTHOg,) MiA MN/A MiA
Vinsomgsseygen = Vs £ (Oragrnl m? MiA A Mg
[ [mrn— | I {0 P m? M A Mg
Molecular weight of dry gas stream, My
C0; [Estimated) vy 0.06 0.06 0.06
[} [Estimated) vy 20.80 20,80 20.80
Total vl 20.86 20.86 20.85
Mz v 79.14 749.14 79.14
My = 0.44(36C0;)+0.32(%60;)+0. 28(%N;) g/gmol 28.84 2B.84 28.84
Molecular weight of stack gas [wet), M,
M, = M,[1 - (R,/100}) + 18(R,,./100] | eigmol [ 2860 28.52 28.61
Velocity of stack gas, V,
Pitot tube velacity constant, K, 34.97 34,97 34.97
Welocity pressure coefficient, C, 0.84 .84 0.84
Average of velocity heads, AP, mmHzo 8.20 B.02 803
Average square root of velocity heads, VAP VmmHz0 2.86 2.83 2.83
Average stack gas temperature, T, C 22.0 227 24.0
V, = (K HCIVAPYVT, + 273)) £ (VM ){P,)] my's 9.78 9.70 9,71
Total flow of stack gas: Actual [Q,), Wet (Q,,,,), Dry {Qea), Wet@0:ne: (Quinn ), DFY@020r (Quiao)
Area of stack, A, m? 0.41 041 0.41
Q, = [B0)(A, V) mfmin 239.0 236.9 237.3
Conversion factor (K/mm.Hg), C; 0.3592 0.3592 0.3592
Qe = QPG (T, + 273) mfmin 2225 220.0 715.4
Dy = (IQNPICD - (R,,2000)) f (IT,) + 273) mfmin 217.5 2135 214.7
Dy, = HCIPIC] LT + 273) F (Daper) m3fmin HfA A NfA
Dy, = W HPHEHL - (R, 1000} £ A(T.) + 273) /[ Oapgeal m?fmin M (RS M
Percent isokinetic, %l
Meozzle diameter, D, mm 5.96 5.96 5.96
MNozzle area, A, mm? 27.93 27.93 2793
Total sampling time, g min 60 60 60
%l = (4.639BE)T,+273)V ) / (PIIV.HANGNL - (R,,,/100)) % 99,5 102.8 100.2
Clark-Drain Ltd loby Mumber: CAT-4778, Draft Version 1
Yaukey CAT-RT [Version CA) Sample Datey's: 11th March 2019
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TOTAL PARTICULATE MATTER: SAMPLING DETAILS

Exova
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Parameter Units Run 1 Run 2 Run 3

sampling Times 09:45 - 10:15, | 10:50-11:20, | 12:00- 12:30,
10:16 - 1046 11:21 - 11:51 12:31 - 13:01

Sampling Dates 11/03,/2019 11/03/2019 11/03/2019

Sampling Device 150 150 150

Vaolume Sampled [REF) m? 0.9109 0.9311 0.9050

Filter I.D. Number 47-59539 47-59540 47-59541

Start Filter Mass 0.14663 0.14699 0.14676

End Filter Mass 0.14896 015466 0.15141

Total Mass on Filter 0.00233 0.00767 0.00465

Probe Rinse I.0. Numbser PR-47-59539 PR-47-59540 PR-47-59541

Start Probe Rinse Mass E 3.02283 3.334923 3.15336

End Probe Rinse Mass E 3.02309 3.33502 3.15484

Total Mass in Probe Rinse E 0.00025 000009 0.00148

Total Mass Collected mg 2.58 7.76 6.13

Calculated Concentration mg/m? 2.83 2.33 6.77

Balance Uncertainty / LOD mg/m? 0.19 018 0.19

‘Where: 150 stands for Manual Isokinetic Sampling Train

Blank Runs

Parameter Units Blank 1

Blank Dates 11/03/201%

Average Volume Sampled [REF) m? 0.9157

Filter I.D. Number 47-59556

Start Filter Mass 0.14806

End Filter Mass 0.14818

Total Mass on Filter 0.00012

Probe Rinse 1.D. Number PR-47-59556

Start Probe Rinse Mass E 298295

End Probe Rinse Mass E 298308

Total Mass in Probe Rinse E 0.00012

Tatal Mass Callected mg 0.24

Calculated Concentration mg/m? 0.26

Balance Uncertainty / LOD mg/m? 0.19

Clark-Drain Ltd

Gahwmanising Plant

CAT-RT [Version CA]
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APPENDIX 2
TOTAL PARTICULATE MATTER: QUALITY ASSURANCE
[PAGE 1 OF 2)
Sample Runs

Leak Test Results | units | Run 1 Run 2 Run 3

Mean Sampling Rate Ifmin 15.4 15.7 15.4

Pre-Sampling Leak Rate Ifmin 0.10 0.10 0.10

Post-Sampling Leak Rate Ifmin 0.10 0.10 0.10

Allowable Leak Rate Ifmnin 031 0.31 0.31

Leak Test Acceptable - Yes Yes Yes

Water Droplets | Units | Runl | Runz | Run3 |

Are Water Droplets Present | . | Mo | Mo | Mo |

MU (Concurrent Water Vapour) l Units ] Run 1 l Run 2 | Run 3 ]

Measurement Uncertainty (ML) % 5.1 51 5.2

Allowable ML ) 20.0 20.0 200

MU Acceptable % Yes Yes Yes

Silica Gel {[Concurrent Water Vapour) | Units | Run 1 | Run 2 | Run 3 |

Less than 50% Faded | %o | Yes | Yesg | Yes |

Isokinetic Criterion Compliance l Units ] Run 1 l Run 2 | Run 3 ]

Isakinetic Variation % 99.5 102.8 100.2

Allowable Isokinetic Range kS 95-115 95-115 95-115

Isokineticity Acceptable - Yes Yes Yes

Weighing Uncertainty Criteria | units | Run 1 Run 2 Run 3

Owerall Weighing Uncertainty tmg 0.32 0.32 0,32

Overall Weighing Uncertainty + mg/m?* 0.35 0.34 0.35

ELV [Daily ELY for IED] mg/m* 15.00 15.00 15.00

Allowable Weighing Uncertainty mg/m* 0.75 0.75 0.75

Weilghing Uncertainty Acceptable . Yes Yes Yes

Filter Temperatures [ Units ] Run 1 Run 2 Run 3

Pre-Conditioning Temperature C 180 180 180

Post-Conditioning Temperature “C 160 160 160

Maximum Filter Temperature C 22 24 24

Test Conditions Units Run 1 Run 2 Run 3

Ambient Temperature Recorded? - Yes Yes Yes
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Blank Runs

Leak Test Results | units | Blank1

Expected Sampling Rate Ifmin 25.0

Pre-Sampling Leak Rate Ifmin 0.10

Post-Sampling Leak Rate Ifmin 0.10

Allowable Leak Rate Ifmnin .50

Leak Test Acceptable - Yes

Validity of Blank vs ELV Units Blank 1

Allowable Blank mg/m? 15

Blank Acceptable . Yes

Acetone [ Water Rinse Blank | Units | Blank

1

Acetone [ Water Rinse Value mg/l 2.7

Allowable Blank mg/l 10

Blank Acceptable - Yes

Method Deviations

Mature of Deviation Run Mumber

[¢ = deviation applies to the associated run, wx = deviation also applies to the concurrent water wapour run) 1 . 2 [ 3

There are no deviations associated with the sampling employed. wi | oW w
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TOTAL PARTICULATE MATTER: MEASUREMENT UNCERTAINTY CALCULATIONS

Value | Standard uncertainty
Measured Quantities Symbol| Run1 | Run2 | Run3 | Symbol| Units | Run1 | Run2 | Run3 |
Sampled Yolume {Actual) Vo 0.9120 | 0.9310 | 0.9120 uV,, m* 0.0182 | 0.0186 | 0.0182
Sampled Gas Temperature Tw 2844 | 2862 | 2859 uT, K 2.0 2.0 2.0
Sampled Gas Prassure Pm 1019 | 1019 | 101.9 UpPe, kPa 0.5 0.5 0.5
sampled Gas Humidity Hp 0.0 0.0 0o UHy, | %wfv 1.0 1.0 1.0
Leak L 0.65 0.64 0.65 ul % - - -
Mass of Particulate m 2.58 7.76 6.13 um mg 0.17 0.17 0.17
Uncollected Mass ucm 0.24 0.24 0.24 ulCM fmg
Uncertainty as a Percentage

Measured Quantities Units | Run 1 | Run 2 | Run 3 | Reguirement of Standard
Sampled Volume [Actual) % 2,00 2.00 2.00 2%
Sampled Gas Temperature % 0.70 0.70 0.70 1%
Sampled Gas Pressure % 0.439 0.49 0.49 =1%
Sampled Gas Humidity % 1.00 1.00 1.00 <1%
Leak % 0.65 0,642 065 =2%
Masz of Particulate % 1.24 1.22 1.25 =5% of ELV
Uncollected Mass % - - - -

Uncertainty in Measurement Units Sensitivity Coefficient
Measured Quantities Symbol| Units | Run1 | Run2 | Run3 | Runl1  Run2 | Run3 |
Sampled Volume (STF) Vo m? 0.8904 | 09033 | 08856 3.18 9.22 7.65
Leak L mg/m® | 0.011 | 0.031 | 0.025 1.00 1.00 1.00
Mass of Particulate L mg 2.580 | 7757 | 6130 1.10 1.07 1.11
Uncollected Mass UcMm mg 0.14 0.14 0,14 1.10 1.07 1.11

Uncertainty in Result
Measured Quantities Units | Run1 | Run2 | Run3 |
Sampled Yolume (STP) mg/m' | 0.069 | 0.204 | D.166
Leak mgfm? | 0.0106 | 0.0307 | 0.0254
Mass of Particulate mgfm? | 01866 | 0L1826 | 01879
Uncollected Mazs mgfm? | 0.1500  0.1468 | 0,1510
Oxygen Correction Part of MU Budget
Measured Quantities Units | Run 1 [ Run 2 ] Run 3 |
0, Correction Factor - M/A NfA M/
Stack Gas Oy Content Bowfv | NMA MR M/
MU for Oy Correction - MN/A M/A M8
Owerall MU For O Measurement % MN/A M/A N/A
Parameter | Units l Run 1 ] Run 2 | Run 3 l
Combined uncertainty | mg/m? I 0.25 I 0.31 | 0.29 I
Expandad uncertainty {35% confidence), without Oxygen Correction mgfm* | 049 0.61 0.58
Expanded uncertainty (95% confidence), with Oxygen Carrection mgfm? [ MNSA Mih A
Expanded uncertainty {95% confidence), estimated with Method Deviations mg/m* | 049 0.81 058
Reported Uncertainty mg/m* | 0.49 0.61 0.58
Expanded uncertainty (95% confidence), without Oxygen Correction kS 17.2 7.3 85
Expanded uncertainty (95% confidence), with Oxygen Carrection % MfA A MA
Expanded uncertainty (95% confidence), estimated with Method Deviations £ 17.3 7.3 B85
Reported Uncertainty % 17.3 7.3 8.5
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APPENDIX 3
PCME METER
Contract Details
Test House Job Number CAT-4778
Company Clark-Drain Ltd
Site Yaxley
Stack Galvanising Plant
Sampling Date 11/03/2019
PCME lob Number 20023916
Stack Conditions Value Units
Stack Temperature 229 C
Stack Humidity 25 iy
Stack Owygen Content Ty AT
Stack Pressure 102 kPa
Current Instrument Settings Type Serial Number Hardware Status
Controller Type InA 34304 Zero B
Channel Typa OT3T3 34803 Span 10065
Channel Number Stack 1 /¢ 10068
Instrument Checks Pass Contamination Ring
Current Calibration Factor 9.132 Comms Check Pass
Time on Display 10:12
Time Difference - Meter v Actual Q0:00
GMT / BST? GMT
‘Was Time Changed? MNo
Summary of Test Data - Results of SRM vs CEM
Run Start | Finish | Instrument | Instrument  TPM Conc., 5TP | TPM Conc. STP | TPM Conc. 5TP | TPM Conc., 5TP TPM Conc.
Time | Time Average Maximum WET DRY WET, % 0; DRY, % 0y ACTUAL
i 09:45 | 10:46 261 10.62 283 2.90 M/ A W& 2.63
2 10:50 | 11:51 B.95 192,10 B.33 B.59 MN/A N/& 773
3 12:00 | 13:01 4.55 38.37 6.77 6.92 M/ A W& 6.29
Mean 5.37 5.98 6.14 N/A N/A 5.55

For all matters relating to the function, performance and calibration of the PCME Meter, please speak directly to PCME on 01430 468 200,
Times listed in the table above relate to the actual time of the tests, and not the times as read by the PCME meter,
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