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APPENDIX 1 - Monitering Schadule, Calibration Checklist & Monitating Team

STACK EMISSIONS MONITORING TEAM

Team Leader Nik Agaopian
MCERTS Level 2, Technical Endorsements 1, 2, 3 & 4
MM 08 902
MCERTS Expiry Date - Mar 2014
H&S Expiry Date - Feb 2018

Technician Chris Houston
MCERTS Level 1
MM 11 1135
MCERTS Expiry Date - Oct 2016
H&S Expiry Date - Oct 2016
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APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

TOTAL PARTICULATE MATTER SUMMARY

09:57 - 10:29 L
=" 07 November 2013 .1»"1—55"" vie . i s
Blank o 0.84 - - -

Reference conditions are 273K, 101.3kPa without correction for water vapour

-,

0.00920°

7245830

0.14760 | | 7245820 0.0001 "0.00050

If total mass gained is less than the LOD then the LOD is reported

Tarmac Lafarge LCH 00660 / Version 1
ipswich

Y 7th November 2013
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APPENDIX 2 - Summaries, Calculations, Rew Data and Charts

TSOKINETIC SAMPLING EGUATIONS - RUN 1 TAM|
Absolute pressure of stack gas, P, Molecular weight of dry gas, M,
Barometric pressure, P, mm Hg 751.51 CO, % 15.50
Stack static pressure, Py, mm HO 5.10 O, % 21.00
Py= Py + (Pawic) mm Hg 751.88 Total % 36.50
BEECE N, (100 -Tatal) % 63.50
Vol. of water vapour colfected, V. IM., = 0.44(%C0 H0.32(% 0, +0.28(%Ny) 31.32
{Moisture trap weight Increase,Vic g 48.7 Molecular weight of wet gas, M,
Vet = (0.001246)(V,;) mi|  0.0581882 |M.=M4{1 - B,.) + 18(B.c) g/gmol 30.01
Volume of gas metered dry, V.4 Actual flow of stack gas, Q,
Volume of gas sample through gas meter, V,, 0.527 Area of stack, A, m? 1.13
Gas metar correction facter, Y 1.0766 Gy = (B0)(A)(Ve) m¥min 1122.9
Mean dry gas meter temperature, T, 14.625 Total flow of stack gas, Q
Mean pressure drop across ofifice, AH mmH;0 36.092 Conversion factor (K/mm.Hg) 0.3592
Vet = (0.3592)(V,)(Pp+{AH/M 3.6))(Y ) 0.534 Clayg = (Qu)P5(0.3502)(1-Byse) Dry| 768.8
T, +273 (T,) +273
Volume of gas metered wet, Vi, Qaanz = (Qa)Pa(0.3592)(1-By,)(QREF) @0.ref| No 02 Ref
Vinatw = Vinstd + Vit m® 0.5924 (T.) +273
Vol. of gas metered at O, Ref. Cond., Viyuaganoz Q= (QulPy (0'35§3L+273 b e
Is the process buming hazardous waste? (it yes, no No [Percent isokinetic, %l
favourabla oxygsn comection) Nozzle diameter, D, mm 5.35
% oxygen measured in gas stream, act%0, 21.0 Nozde area, A, mm? 22.48
% oxygen reference condition 21 Totaf sampling time, @ min 32
Q; Referance O; Ref= 21.0-act%0, No O2 Ref %I = (4.6398E6)(T+273)(Vmst) % 109.2
Factor 21.0 - ref0, (Pe)(Ve)(Aa)(8)(1-By)
metd@xchoxygan = (Vmets) (Oz rar) m®|  No O2Ref |Acceptable isokinetic range 95% to 115% Yes
Moisture content, B, Particulate Concentration, C
= Vot 0.0932 Mass collectad on filter, My g 0.00250
Ve + Vi % 9.82 Mass collected in probe, M, g 0.00670
[Moisture by FTIR % - [ Total mass collected, M, ol  0.00020
Velocity of stack gas, V, ICu =M, mag/m? 15.530
Pitot tube velocity constant, K, 3497 T Vo
Velocity pressure coefficient, C; 0.84 Cary = My, mg/m® 17.222
Mean of velocity heads, AP, mm HO 20.13 _\'!:.;5
Mean square root of velocity heads, YAP 449 Coarygxsoz = M, mgim®| No 02 Ref
Mean stack gas temperature, T, °c 83 [ —
V= (K,,)(CD)HAP)N(T o T 273)) m/s, 16.55 Particulate Emiasion Rates, E
(Mo{Py) E = [(Cus}(Qu}(60)] / 1000 734,38
Tarmac Lafarge LCH 00860 / Varsion 1
Ipswich 7th November 2013
Main Stack
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APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

TOTAL PARTICULATE MATTER QUALITY ASSURANCE CHECKLIST

Isokineticity Balance Uncertainty

Run 1 0.84 2.5 Yes

Run 1 109.25 Yes
Acceptable isokinetic range 95% to 115% The abova I based on both the Filter and rinse uncertainty

Blank Value

Blank 1 0.84 50 5.0 Yes

Fliters

Rnt | GF 47 84 180 ) 160
GF = Glass Fibre
QF = Quariz Flbre
Tarrr_'lac Lafarge LCH 00660 / Version 1
Ipswich 7th Nevember 2013
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APPENDIX 2 - Summaries, Calculations, Raw Data and Charts
MOISTURE CALCULATIONS
Maolsture Determination - Isokinetic
Test Nambe Bampling Thme and Dafe Stait Weight Znd Weght { Tzl gan L=anCEmiranm Q0 Lncertammy
kg g kg ¥
09:57 - 10:29
Run 1 07 November 2013 40207 4.0674 0.0467 9.8226 0.021 2.8
Moisture Quality Assurance
. Sampiing | Terat Volume . o | Accepiabte Lask Tests
Test Nimhe) Buzafian Sa:mj‘ieﬁ; Sampkeg Rale |Star Leak Rate | Fod Leak Rats Leakvrjai:-: Acreptabla?
mrig K R [Haddls R
Run 1 32 592 17.724g 0.1100 0.1200 0.3545 Yes
PRELIMINARY STACK SURVEY
Stack Characteristics
Stack Diametsr / Depth, D 1.20 m
Stack Width, W - m
Stack Area, A 1.13 m®
Average stack gas temperature 82 °C
Stack static pressure 0.05 kPa
Barometric Pressure 99.8 kPa
Ptat tube calibration coefficient, K, 0.82 -
Stack Gas Composition & Molecular Weights
Compenent Wolar Density COnG 1 Dy Voluma Ly Canc Cong I wiet volume Vet Cang
Mass kg/m® Dry Fraction kgim” et Fractior kg/m®
! 1+ n % Vot r £ % Wl 1 i
CO; 44 1.963059 15.500000 0.155000 0.304274 13.977500 0.139775 0.274387
Q; 32 1.427679 21.000000 0.210000 0.299813 18.837258 0.189373 0.270363
No 28 1.249219 §3.500000 0.635000 0.793254 57.262660 0.572627 0.715336
H:O 18 0.803070 - - - 9.822582 0.098226 0.076882
Where: p=M/224% pi=rxp
Calculation of Stack Gas Densltles
Peterminand Resull Urits
Dry Density (STP), Psro 1.3973 kg/m®
Wet Density (STP}, Parw 1.3380 kg/m®
Dry Density (Actual), P aqe 1.0604 kgim®
Average Wet Density (Actual), P o 1.016 kg/m®
Where:
P sp = sum of component concentrations, kg/m® (not including water vapour) P acia = Pgro X {Ts / Ps) x (Pa / Ta)
Pstw = (Psm + pi of H20)/ (1 + (pi of H:O / 0.8036)) P agueiww = Perw % (Ts / Pg) x (Pa / Ta)
Tammac Lafarge LCH 00660 / Versian 1
Ipswich 7th November 2013
Main Stack EPR Pemit: RP1APA/DG/H1
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APPENDIX 2 - Summaries, Calculations, Raw Data and Charts
PRELIMINARY STACK SURVEY
TRAVERSE 1
Date of Survey 07 November 2013
Time of Survey 09:25
'Velocity Measurement Device: 5-Type
Samphing Lins A
Travelise Distrnce APot AP pt Temp Veleoty G, Angle
Foint inta arnH.O Pa S m's % of Swirl
duct {ra) Yval &
1 0.08 23.0 225 B2 16.82 - 0
2 0.18 22.0 216 84 16.60 - 0
3 0.30 22.5 221 81 16.71 = 1}
4 0.42 23.5 230 80 17.06 - 0
5 0.54 220 216 83 16.57 - 0
B 0.66 240 235 81 17.26 - 4]
7 0.78 245 240 82 17.47 0
8 0.90 22.5 221 80 16.69 - 0
9 1.02 220 216 83 16.57 0
10 1.14 23.0 225 80 16.87 - 0
Mean - 22.9 224 82 16.87 -
Sampiwg Line B
Traverss Distance APDE APPL Temp Velopity = Angle
Peint into mimH,0 Pa g w8 % of Swart
Jduct im}) ol 2
1 = E = . E
2 - B - = H -
3 - - - = - -
4 - - - - -
5 - - - - - -
6 - - - = - -
7 - - - - - -
8 - - - -
a - - - -
10 - - - - =
Mean - - - - - -
Tarnac Lafarge LCH DOGED | Version 1
Ipswdch 7th November 2013
Main Stack EPR Permit: RP1/AVPA/OGHM1
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APPENDIX 2 - Summaries, Caiculations, Raw Data and Charts

PRELIMINARY STACK SURVEY (CONTINUED)

Sampling Plane Validation Criteria

EA Techrival Guidancs Note (Monitarnng; M1 Result Units Regquirament Comphani
Lowest Differential Pressure 2156 Pa >=5Pa Yes
Lowest Gas Velocity 16.57 mis - -
Highest Gas Velocity 17.47 m/s - -
Ratio of Gas Velocitles 1.06 - <3:1 Yas
{Maximum angle of flow with regard to duct axis 0 ° <18° Yes
F\'o local negative flow Yes = - Yes
Oiher Sampling Method Critenia Result Unste Requrement Compdan!
Mean Velocity 16.87 m/ls - -
Standard Deviation of Velocity frorn Mean 1.82 % < 10% Yes
Nean Oxygen - % - -
Standard Deviation of Oxygen from Mean % < 15% -
Homogeneous flow stream / gas velocity - - Yes
Calculation of Stack Gas Velocity, V

Velocity at Traverse Point, V = K x (1-g}* 2+ AP/ P aciseiw)

Where:

K, = Pitot tube calibration coefficient

{1-8) = Compressibility correction factor, assumed at a constant 0.998

Average Stack Gas Velocity, Va IR | mis

Calculatlon of Stack Gas Volumetric Flowrate, Q

Duct g52 fiow condibons Actaal Refarence Uriiis

Temperature 82 0 °C

Total Pressure 99.85 101.3 kPa

Cxygen 21.0 21 %

Moisture 9.82 9.82 %

Gas Volumetne Flowrate Fosi# i

Average Stack Gas Velocity (Va) 16.87 mis

Stack Area (A) 1.13 m*

Gas Volumetric Flowrate {Actual), Qagm 68707 m3hr

Gas Volumetric Flowrate (STP, wet), Qgp 52139 mhr

Gas Volumefric Flowrate (STP, Dry), Qgrp.ory 27018 mfhr

Gas Volumelric Flowrate (REF), Qre 52130 o

Where:

Qucnal = Va X A x 3600

Qare = Q (Actual) x (Ts / Ta) x (Pa f Ps) x 3600

Qstrpy = Q (STP)}/ (100 - (100 / Ma)) x 3600

Qaer = Q (STP) x (100 - Ma) / (160 - Ms)} x ((20.9 - Oza) / (20.9 - O.8))

Nomenclature:

Ts = Absolute Temperature, Standard Conditions, 273 K
Ps = Absolute Pressure, Standard Conditions, 101.3 kPa
Ta = Absolute Temperature, Actual Conditions, K

Pa = Absolute Pressure, Actual Conditions, kPa

Ma = Water vapour, Actual Conditions, % Vol

Ms = Water vapour, Reference Conditions, % Vol

O:a = Oxygen, Actual Conditions, % Vol

O;s = Oxygen, Reference Conditions, % Vol

Tammac Lafarge
Ipsaich
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APPENDIX 2 - Summaries, Calculations, Raw Data and Charts

£SG AP
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STACK DIAGRAM
== — | value | umts Non-isokinetic Sampling _
Stack Depth 1.20 m ~ Semptng | ODistance | Dnstance o F Units |
Stack Width i m 5 N o | Seen ul i
Area 1.13 m? - - - | -
Circular 1 Line 8 Points isokinetic Sampling CEN Methods
'8 '?n'rilfﬁq .’ - Distance Distance pin r— Swel
: | A : 7.
” ok j(-;gseﬁ':eﬁt stacktmy | °
1 42 0.05 0
2 10.5 0.13 a
3 19.4 0.23 0
4 323 0.3a 0
5 B7.7 0.84 a
6 80.6 0.97 a
7 B89.5 1.07 1]
8 953 1.15 0
Sampling Line - = -
A - - - -
O  Isokinetic sampling point - . - .
@ Isokinetic sampling points not used . - -
© Non Isokinetic/Gases sampling point = - -
SAMPLING LOCATION
Tarn]ac Lafarge LCH 00660 / Version 1
IpS\_.ud'l 7th November 2013
Mair Stack EPR Parmit: RP1/AVPA/DBA1
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