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Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited

tnstallation: Coventry Site EE. Reference number:; 42732
1 Part 1: Executive Summary
1.1 Monitoring Objectives

Meggitt Aircraft Braking Systems has been authorised under the Environmental Protection Act and
associated legislation to operate various processes at their Coventry Site site, and a condition of that
authorisation is that emission monitoring is undertaken on a regular basis to prove compliance or
otherwise against prescribed emission limit values.

This report details the testing undertaken in: March 2010

The substance monitoring requirements for each emission point are detailed below.

Flow

v
Temperature v
Oxides of Nitrogen v
Fluorides v
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Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited
Installation: Coventry Site EE. Reference number: 42732

APPENDICES

Appendix A: General Information

Al. Environmental Evaluation Limited Staff Details
Team Leader: T Ledwith
MCERTS No. MM 03 425
Certification Level: MCERTS Level 2
Technical Endorsements: TE1, TE2, TE3, TE4
Site Technician: S White
MCERTS No. MM 06 776
Certification Level: MCERTS Level 1
Technical Endorsements: TE1

A2, Environmental Evaluation Limited Method Details

The indicated substances were measured by the standards and in house methods specified
in the table below:

Flow BS EN 13284:2002 EE/P/002 & 2a
Temperature BS EN 13284:2002 EE/P/002 & 2a
Oxides of Nitrogen BS EN 14792:2005 EE/P/009
Fluorides BS IS0 15713:2006 EE/P/O17

A3, Sub-Contract

Analysis was subcontracted to a UKAS accredited laboratory.

Ad. Equipment Used in the Monitoring Campaign

Equipment checklists appropriate to the methods were used.

A

(Gas Meter LCL 44
Combustion Gas Analyser LCL 20 IML Type
Manometer LCL 26
Thermosensor LCL 15
Thermocouple LCL 17
Tape Measure LCL 18
Barometer LCL 23
Vernier Callipers LCL 14
Stop Watch LCL 25
Combustion Gas Analyser LCL 52
Combustion Gas Analyser B61
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Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited
Installation; Coventry Site EE. Reference number: 42732

Appendix B: Emission Information
B1 - Plating Area Main Stack Information

B1.1 Diagrams Showing the Dimensions and Monitoring Facilities of Plating Area Main Stack

B1.2 Preliminary Velocity and Temperature Measurement of Plating Area Main Stack

H 19 90 0 19 96 0

2 19 92 0 19 101 0

19 103 0 19 116 0

e 19 118 0 19 119 0
sl 19 116 0 19 124 0

19 114 0 19 124 0

19 115 0 19 122 0

&l 19 116 0 19 124 0

i 19 112 0 19 121 0

19 109 0 19 119 0

100

0.0
20.9
0.0
0.0
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Operator: Meggitt Aircraft Braking Systems
Installation: Coventry Site

Environmental Evaluation Limited
EE. Reference number: 42732

Appendix B1.3 - Combustion Gases - Plating Area Main Stack

| Meggitt Aircraft Braking Systemf

Coventry Site

-{Plating Area Main Stack

| T Ledwith & S White

03 March 2010

Actu

Repeatability Ideal

ELV ELV |2%of ELV| atZero | Analyser | Analyser Ideal Span

Parameter mgm” ppm ppm ppm Range Range Gas Conc.

NOx 400 194.8 3.9 2.5 292 500 250 - 450
S0,
CO

CO, - .
0, 20.9 --- 0418 0.125 31.35 25 12.5-225

Time 10:57 Time 13:02
Actual | Actual Analyser | Analyser Analyser | Pre Test | Pre-Test | Post Test | Post Test
Parameter Zero Gas | Span Gas Zero System | System | System | System
Zero Span
Value Value Check Zero Span Zero Span
Check | Check | Check | Check
NOx (ppm) 0 150 0 150 0 0.1 150 0.2 151
SO, (ppm)
CO (ppm)
CO, (%)
0, (%) 0 209 0 209 0 0.02 20.92 0.04 20.84

Oveall Calibration

Parameter Zero Check Zero Drift Check Span Drift Check Acceptability
NOx {ppm) 0 Pass 0.1 Pass i Pass Pass
SO; (ppm)
CO (ppm)

CO, ()

0, (%) 0 Pass 0.02 Pass -0.08 Pass Pass

Parameter Adjustment Check Deviation Drift Per Minute
. 0.9947 -0.0060 0000
NOX (ppm) Span 1.0007 0 0.0
Zero -0.1001 -0.1989 -0.0989 -0.0008
Span
SO, (ppm) P
Zero
Span
CO (ppm) Z
ero
CO, (%) Span
Zero
0, (%) Span 1.0000 1.0048 0.0048 0.0000
0
? Zero -0.0200 -0.0402 -0.0202 -0.0002

Date 17/03/2010
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Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited
Installation: Coventry Site EE. Reference number: 42732

Appendix B1.3 - Combustion Gases - Plating Area Main Stack

Si-n CO(ppm) SO, (ppm) NOx(ppm) C€O;(%)  0:(%)
C o = E—— = 1 20.8
where:
Z 1 - u is the sum of the readings = 75 2585
n is the total number of readings = 124 124

mw
Cmgm-3 = Cppm X 22_4 = 1.2 20.8
where:
Cppom i the average concentration in ppm = 0.6
mw is the molecular weight of the gas under test = 46
22.4 is the volume of 1 mole at STP (litres) = 22.4

COmgm® SO, mgm™® NO,mgm® €O (%)  0:(%)

c _¢ (100-wv) = 1.2 20.8
mgm=3(wel) — “mgm-3 X T

where:

Concenirations at 273k and 101.3kPa Dry Basis = 1.2 20.8

Wv is the water vapour content % = 0.0 0.0

3 o CO, (% 0, (%
20-9_‘02,-3," CO mgm SOZ mgim 2 (%) 1 ( 0}
Cad&% :Cmgnﬁ XW =
T M omeas

where:

20.9 is the atmospheric concentration of oxygen = 20.9
O,ris the reference concentration = N/A
Oy meas 18 the measured concentration = 20.8

p Cxo 60 Cogh®* S0, ghr! NO,ghr'  COyglrt Oy ghe!
ginr =L X gy X 1“6“66 = 315.0
where:
C is the dry concentration at STP = 1.2
Qg is the dry flow rate at STP = 42272
60/1000 is the conversion factor = 0.060

Date 17/03/2010 Version No.1 Page 9 of 20
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Environmental Evaluation Limited
EE. Reference number: 42732

Operator: Meggitt Aircraft Braking Systems
installation: Coventry Site

Appendix B1.3 - Combustion Gases - Plating Area Main Stack

U.p | Linearity Deviation 10 Nrmai(K:Z) 2 1 5
Ug Repeatability 5 Normal(K=2) 2 1 2.5
Uzp Zero Drift Normal(K=2) 2 1 2.5
Ucg Span Drift Normal(K=2) 2 1 2.5
Ueg | Error in calibration 10 Normal(X=2) 2 1 5
Uc( ) | Combined standard normal 8.29
U Expanded enter coverage 1.96 16.25 ppm
U Expanded enter coverage 1.96 33.37 mgm”>

025

Uip Linearity Deviation 0.5 Normal(K=2) 2 i
Up Repeatability 0.125 Normal(K=2) 2 1 0.0625
Ug Span Drift 0.25 Normal{X=2) 2 i 0.125
Usp Zero Drift 0.25 Normal(K=2) 2 1 0.125
Ucg Calibration gas 0.5 Normal(K=2}) 2 1 0.25
Ue( ) | Combined standard normal 0.40
U Expanded enter coverage 1.96 0.77 %

Date 17/03/2010

Version No.1
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Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited
Instaliation: Coventry Site EE. Reference number: 42732

Appendix B1.4 - Gaseous Fluorides to BS ISO 15713:2006 - Plating Area Main Stack

T Ledwith & S White
03 March 2010

{Coveniry Site
_, Plating Area Main Stack

P Blank 1 Test 1

Visia =¥y x ¥, x0.3592 % m = 0.0538 0.0538 m’
42730HF2/3-3-10 42732/HF1/3-3-10

Sample reference number - first Impinger = ---
Sample reference number - second Impinger = ] -
Meter calibration factor Y = 0.9162 0.9162 -
Test start time = — 14:33 -n-
Test end time = --- 15:03 ---
Test Duration = 30 30 minutes
Initial meter reading = --- 0 litres
Final meter reading = --- 60 litres
Total meter volume V,, = 0.0600 0.0600 m’
Meter Pressure P, = 735 755 mm, Hg
Fina} meter temperature = - 4,0 {°C)
Initial meter temperature = - 4.0 {°C)
Average meter temperature Ty, = 4.0 4.0 °C)
Correction to standard conditions = 0.3592 0.3592

C ™ = o” 2 = 1.1 14 mgm™
mstd

Where:

impinger reference numbers = 427YVHF2/3-3-10 42T32HF1/3-3-10

Solution Concentration Impinger 0.26 0.32 mg|”

Solution Volume Impinger 1 220 230 ml

Mnl is the Hydrogen Fluoride mass in Impinger = 0.0572 0.0736 mg

| Vista is the volume of gas metered, standard con = 0.0538 0.0538 m

Blank i Test 1

(100— W) _ 3
Cmgm—?:{we!) = Cmgm—3 X 100 L1 1.4 mgm
Gaseous concentration at STP - Dry Basis = 1.1 14 mgm”
Wy is the water vapour content = 0.0 0.0 %

Date 17/03/2010 Version No.1 Page 12 of 20



Operator: Meggitt Aircraft Braking Systems
Installation: Coventry Site

Environmental Evaluation Limited
EE. Reference number: 42732

Appendix B1.4 - Gaseous Fluorides to BS ISO 15713:2006 - Plating Area Main Stack

Coon = — = = 1.1 1.4 mgm”
o mgm—3 .
20.9-0,,...
Gaseous coilcentration at STP = 1.1 14 mgm'3
Atmospheric oxygen concentration = 20.9 20.9 %
O, is the reference oxygen concentration = N/A N/A %
Ojmeqs 18 the measured oxygen concentration = 20.8 20.8 %

60 _ -1
E =CxQ_,Xx—— = 270 347 ghr
glhr sid 1 000
Gaseous concentration at STP - Dry Basis = 1.1 1.4 mgm”
Dry Total Flow Rate of Stack Gas Qg = 4227.2 42272 m min”
60/1000 Conversion factor = 0.06 0.06

Pass
Temperature maintained above 150°C Pass
Leak Rate <2% Pass
Overall Blank Value <10% of the LV* Fail
Duct gas flow with regard to stack axis <15° Pass
Duct gas flow: negative velocity - not permitted Pass
Duct gas flow: differential pressure at the pitot tube >5pa Pass
Duct gas flow: ratio of max to min velocity <3:1 Pass

Were all of the requirements of BS ISO 15713:2903 fulifilled
during the test?

Yes

No

Date 17/03/2010 Version No.1
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Operator: Meggitt Aircraft Braking Systems
Instaliation: Coventry Site

Environmental Evaluation Limited
EE. Reference number: 42732

Appendix B1.4 - Gaseous Fluorides to BS ISO 15713:2006 - Plating Area Main Stack

Measured Quantities Standard Uncertainty Units
Sampled Volume (1%) uv, 0.00060 m’
Samnpled Gas Temperature uly, 3 k
Sampled Gas Pressure upn 0.1 kPa
Sampled Gas Humidity uH,, 0.1 % by volume
Oxygen Content u0,p, 0.01 % by volume
Mass . um,, 0.07 mg
Leak L 2 % 0.02

Uncollected Mass UCM 0 mg

0.98

Factor for Std Conditions
Uncertainty Components symbol{ Sensitivity Caefficient u (in units of fs)
0.010 0.001
0.010 0.001
0.004 0.011
0.011
0.06 uv 0.001 m’
i el 1 Coreeit o G Carvae = =
Factor for O, Correction fc 1.00
Uncertainty Components symbaol | Sensitivity Coefficient u (in wnits of fc)
Ogm 1.00 0.0i0

Factor for O, Correction

ufc

1.00

0.010

Date 17/03/2010

Version No.1

Paramete Sensitivity Uncertainty
Value Units Coeflicient in Result

Volume (Std conditions) v 0.06 m’ 23.28 0.02 m,rg;.m'3
Mass m 1.37 me 1.00 0.07 mg.m”
Factor for O, Correction fo 1.00 1.37 0.01 mg.m”
Leak L 0.02 mg.m” 1.00 0.02 mg.m”
Uncollected mass UCM 0.00 mg 0.00 0.00 mg.m”
Combined uncertai . 0.07 mg.m‘3
Expanded Un 10.88

0.15

Page 14 of 20




Operator: Meggitt Aircraft Braking Systems

Installation: Coventry Site

Homogeneity Test

Environmental Evaluation Limited
EE. Reference number: 42732

Concentration (ppm or mgm‘s)
Traverse Sample Line A Sample Line B Sample Line C Sample Line D
Point ppm/mgm™ | ppmimgm™ | ppmimgm™ | ppm/mgm™ | ppraimam™ | pprimgm™ | ppmimgm™® | ppmymgm™®
1 0.6 0.5 0.6 0.6
2 0.6 0.5 0.6 0.8
3 0.6 0.5 0.6 0.6
4 0.5 0.6 0.6 0.6
5 0.5 0.6 0.5 0.6
6 0.6 0.5 0.5 0.7
7 0.5 0.5 0.6 0.7
8 0.6 0.5 0.6 0.6
9 0.6 0.6 0.5 0.6
10 0.6 0.6 0.6 0.6
Cgrid Cref and] Cref
Mean Value 0.6 0.6 905
sgn‘d Sref
Standard Deviation 0.0 0.1
Number of Measurements 20
Degrees of freedom 18
Homogeneity Test:
Test Value (Sgue/Sier)’ 0.58
F95%
Waste Gas homogenous
Standard Dev. of time S ——
Standard Dev. of position Sy ---
Permissable uncertainty U, 1
tn-10.95 -
Upos =
Upos < 0.5 Uperm
Required Measurement Type any point
Representative measurement pt. ne
Cgna/Crer at representative point -

Version No.1



Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited
installation: Coventry Site EE. Reference number: 42732

Test Certificates

Pate 17/03/2010 Version No.1 Page 16 of 20



Environmental Evaluation Limited

Operator: Meggitt Aircraft Braking Systems
EE. Reference number: 42732

Installation: Coventry Site
- N
< . . . Hadfeid Housa
5 A . Scientific Analysis Laboratories o Sues
e Certificate of Analysis e ore

Tel: 0161 874 2400

Saenthc Anafyss Leboraiones is 3
Fax: 0181 874 2404

lrmated company reglatered in England and
Waiss {No 25147588} whose address is al
Hadfiaid House, Hadfed Stragt, Manchester M16 SFE

Report Number: 1931501
Date of Report: 15-Mar-2010

Customer: Environmental Evaluation
23 Pembearton Straet
Birmingharm
B18 6NY

Customer Contact: Mr Tony Ledwith

Customer Job Reforence: 42732
Customer Purchase Order: 95338W
Date Job Recelved at SAL: 08-Mar-2010

Date Analysls Started: 10-Mar-2010

Date Analysls Completed: 15-Mar-2010

The results reported relate to samples recaived In the laboratory

Opinlons and interpretations expressed hereln are outside the scope of UKAS accreditation
This report should not be reproduced except in full without the written approvat of the laboratory
Tests covered by this certificate were conductad In accordance with SAL SOPs

Report checked Issued by : Signature yglid

and authorised by : Eigitally 3 5 Abbott

Ms Jeanette Abbott Roscn s P o T ST
Lecaton SAL

Project Manager
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Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited E
EE. Reference number: 42732 -

Instailation: Coventry Site
e

Index to symbols used In 153150-1

Vaiue Dise
AR Az Reoaivad
13 Reautis have bean blank correctad.
U JAnslysis bs UKAS eccredited
] Andy (4 ndl atecaditad

Produced by Sclentific Analysis Laboratories, Hadfield House, Hadfield Streel, Combrook, Manchaster, M16 8FE Pags 2of 3

This document has been printed from a digitally signed master copy
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Operator: Meggitt Aircraft Braking Systems Environmental Evaluation Limited
EE. Reference number: 42732

Installation: Coventry Site
: MSTRIEEE

BAL Refarence: 193150
Cusiomer Relerance: 47732
tm (uod: a
In m-rls um Anplys#d 1 mpinges {sodumn hydroxide)
[ MEncoltanaous
SAL Rafecence] 193150 00F 183183 b02
Customsr Ssmpls Raference | 427320M6H10F1 | 4273200001 0F2
Test Sampls AR AR
Datermingnd Mathod | LOD | Urie | Symuol
Hydrogen Fluorida [ 005 gt u LT I 13 0.28
Vehums vl 1 i N 23 ] 220
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