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Dear Neil,
RE: PPC/190 NP Aerospace - Emissions Testing Results (Sites 1 and 3)

Please find attached the results of a recent emissions testing programme at NP Aerospaces Foleshill
Road Site, In Coventry.

Please accept our apologies for not getting this report to you late last year, however a combination of
emissions monitoring contractor delays, reporting delays and production plant availability has meant
that despite the work all being scheduled to take place prior to the October deadline, did not take place
until Jater in the year. Please also note that a significant proportion of the production within the Site 1
has been relocated to Site 3 and as such, a number of the regulated operations (namely Al, A2 and
A3) have not been in regular use during 2011,

We would like to make you aware of a breach in the emission levels of VOC for emission point Al.

The sampling indicated that the average emissions of VOC from Al were 374mg/m’ against an FLV
of 100mg/m’. As you are aware Spray Booth 1 is the newest and most modern booth on site and has

an integral carbon filtration (VOC abatement) fitted as an integral part of the extraction system. This
etnission level is therefore anomalous and completely unexpected.

Upon discovery of this situation, NP Acrospace have immediately called in the OEM maintenance
engineer and carried out an internal investigation of which the findings are provided below:

Condition of filters: All of the filters were removed and inspected. The maintenance schedule for the
carbon cartridges requires that they are replaced approximately every six months. All carbon filters
were inspected and did not appear to be in poor / unserviceable condition. All filters were replaced
with new units as a precautionary measure.

Condition of booth: The booth was dismantled and all filters removed. A couple of minor air gaps
were noted along the edges of the filter mounts. Although these gaps are unlikely to be causing a
significant preferential pathway , they have been sealed to ensure that extracted air cannot by-pass the
carbon filter bank.
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Sampling Technique: It has come to light that the sampling was carried out during both the spray-
cycle and the baking cycle. Due to the configuration and design of the spray booth, emissions are only
extracted and released to atmosphere during the spray cycle. A concern was raised

Sampling during the bake cycle is likely to give very unrepresentative results as the pitot tube flow
measurements used to calculate the emissions concentrations and sampling rates prior to the
commencement of sampling (during extraction) will not represent the conditions during the baking
cycle (when there is no flow or releases). Understandable this would give rise to a very significant
error in the concentrations calculated for the process.

Therefore it is the conclusion of this investigation that likely cause for the breach in emissions is not
due to a maintenance or equipment failure, but instead due to the fact that the sampling was carried
out during the bake cycle and not actualty whilst the plant was extracting to atmosphere. This
conclusion has been supported by the service engineer that was called out to attend the iimnediate

maintenance of the plant.

NP Aerospace will notify their sampling contractor of these findings and ensure that in future all
sampling is carried out during the next monitoring period.

We hope that this letter meets with your requirements, should you have any questions please do not
hesitate to contact us.

Yours sincerely,

G Sandhu

Quality Manager
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Environmental Compliance Limited
NP Aerospace Lid Report Ref :P1088  :ROOT .. ¢

PermitNo :PPC 189 & PPC 190 Issue Date : 07/02112

This report has been prepared by Environmental Compliance Limited (ECL) in their professional
capacity as Environmental Consultants. The contents of the report reflect the conditions that prevailed
and the information available or supplied at the time of its preparation. The report, and the information
contained therein, is provided by ECL solely for use and reliance by the Client in performance of ECLs
duties and liabilities under its contract with the Client. Until ECL has received payment in full as
detailed in the quotation or contract the contents of this report remain the legal property of ECL. The
contents of the report do not, in any way, purport to include any manner of legal advice or opinion.

Should the Client wish to release this report {0 a Third Party for the party’s reliance, Environmental
Compliance Ltd may, at its discretion, agree to such release provided that:

. Environmental Compliance Ltd gives written agreement prior to such release and ECL has
received payment in full for all works/services undertaken;

. By release of the report to the Third Party, that Third Party does not acquire any rights,
contractual or otherwise, whatsoever against Environmental Compliance Ltd and, accordingly,
Environmental Compliance Lid assume no duties, liabilities or obligations to that Third Party;

* Environmental Gompliance Litd accepts no responsibility for any loss or damage incurred by
the Client or for any conflict of Environmental Compfiance Lid interests arising out of the
Clients’ release of this report to the Third Party.

In the event that a report is revised and re-issued, the client shall ensure that any earlier versions of
the report, and any copies thereof, are void and such copies should be marked with the words
"superseded and revised”.

Opinions and Interpretation expressed within this report are outside the scope of the
UKAS accreditation.

MCERTS requirements mean that comparison of results with emissions limit values
is not permitted within this report.
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NP Aerospace Ltd
: PPC 189 & PPC 190

Permit No

e

Environmantal Compliance Limited

. .
Report Ref :1P1098 :ROM
Issue Date : 07/02/12

PART 1 - EXECUTIVE SUMMARY

Monitoring Objectives

Envircnmental

Compliance Lid (ECL) was commissioned by NP

Aerospace Ltd to undertake an emission monitoring survey at their Site 1
and Site 3 Factories, in Coventry. This report presents the findings of the

study.

The monitoring at this installation was carried out in accordance with our
quotation reference PC/P1098/Q001, for compliance check monitoring of
emissions to air. The substances requested for monitoring at each

emissions point are listed below:

Emissicn Point Identification

Substances to SITE 1
be monitored Spray Booth Prep Booth
(A1) (A2)
Particulates o U o U
e U

Total Organic Carbon (TOC)

Emission Point identification

Total Organic Carbon (TOC)

Substances o SITE1
be monitored LineX Booth Wet Backed Booth
(A3) (AB)
Particulates o Y °
]

Emission Peint Identification

Substances to

SITE3

be monitored Degreasing Bocth LineX Booth
(A1) {A2)
Particulates °
Total Organic Carbon (TOC) o« U .
Isocyanates .

Denotes the substances to be monitored.

Denotes UKAS accreditation is held for monitoring that substance, but does
not mean that it has been claimed which will depend on whether the testing
could be completed in accordance with the Standard Reference Method.

Special Requirements: “None.”
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NP Aerospace Lid

Permit No : PPC 189 & PPC 190

2

Environmental Compfiance Limited
Report Ref

Monitoring Deviations

The objective of the survey was 10 measure the concenirations of
pollutants from the processes / locations as detailed in Section 1. This
survey meets the requirements of the site’s PPC Permit Number: PPC
189 & PPC 190 where UKAS and MCERTS accreditation has and could
be claimed for the testing in the monitoring results table. -

There were substance deviations from the original and agreed
emissions monitoring schedule:-

+ Site 1 — A3: Plant was not running on scheduled test dates, and
has not been run for most of the year, it therefore could not be
tested.

Non-conforming tests/ sample locations are as follows:-

* Site 1 - A1 & A2: Flow profiles do not conform to the requirements
of the SRM. This is because swirl was measured at greater than
15° at a number of points on the sample plane. {Particulate
sampling took place on points where swirl was below 15°)

* Site 1 — A1: Due to the high duct velocities, a nozzle diameter of
less than 8mm had to be used to achieve isokinetic sample rates
during particulate samples.

» Site 3 — A1: Flow profile does not conform to the requirements of
the SRM. This is because swirl was measured at greater than 15°
at a number of points on the sample plane.

¢ Site 3~ A1 & A2: Flow profiles do not conform to the requirements
of the SRM. This is because the ratio of highest to lowest pitot
readings was greater than 9:1.

Homogeneity tests have not been completed for pollutants at any of the
sampling locations. Tests are not applicable to these locations and were
not requested by client.
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Environmaental Compliance Limited : |
NP Acrospace Ltd Report Ref  :P1098 :ROO1

Permit No :PPC 185 & PPC 190 Issue Date : 07/02/12

PART 2 - SUPPORTING INFORMATION

3 SAMPLING STAFF DETAILS

Site Sampling Team

Names of Site Dates on Technical
Team Site MCERTS No. | LEVEL Endorsements
Paul Calland 23/08/11 MM 03 212 2 TE1, TE2, TE3, TE4
oy 23/08/11
Jonathan Litterick 13/09/11 MM 03 236 2 TE1, TE2, TES, TE4
Robert Jones 28/11/11 MM 04 482 2 TE1, TE2, TE3, TE4
13/09/11
Andrew Osborne o8/11/11 MM 07 842 1
Report Reviewer
Name Mcﬁ:TS LEVEL Technical Endorsements
Andy Barnes MM 03 235 2 TE1, TE2, TE3, TE4

Technical Endorsement Key:-

TE1 — Isokinetic Particutates, Temperature & Velocity Profiles, Oxygen.

TE2 — Isokinetic Exiractive Pollutants:- Metals, Dioxin & Furans, PAHs, PCGBs, HCL, HF.
TES3 — Non-Isckinetic Exiractive Pollutants:- Speciated VOCs, HF, HCL, Cyanide.

TE4 - Continuous Analysers (Combustion Gases):- VOCs, CO, NOx, S02.
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NP Aerospace Ltd

PermitNo :PPC189 & PPC 190

Environmental Compliance Limited
Report Ref

SAMPLING PROTOCOLS / METHODOLOGIES

TOCs as Carbon

Testing was carried ouf using a Signal 3030PM FID and heated gas
transport system with reference to the manufacturer's operation handbook
BS EN 13526 and in-house technical procedure ECL/TPD/032. The
analyser was calibrated pre and post the sample period using span gas
and nitrogen / zero scrubbed air. Data was corrected by molecular weight
to VOGs as total carbon.

Data was recorded as minute averages over each test period. The minute
averaged data is presented in the Figures Section and the minute
averaged data is detailed in the Tables Section.

Particulates

Testing was carried out using a Manual Stack Sampling system in
accordance with BS EN 13284-1 & MID and in-house technical procedure
ECL/TPD/027a.

Isokinetic particulate sampling is achieved when the velocity of gas
entering the sampling nozzle is exactly equal to the velocity of the
approaching gas stream within the stack.

A measured volume of sample gas is withdrawn from the stack
isokinetically through a sampling nozzie and through a pre-weighed filter
positioned in an unheated housing inserted into the stack.

Particulate matter is collected on the filter. Following testing the front half of
the filter housing and the sample nozzle are rinsed to remove any
particulate matter which, may have impacted on the surfaces during
testing. The filters and rinses are subsequently analysed to determine the
amount of particulate matter captured.

Scientific Analysis Laboratories Ltd (SAL) who are situated in
Manchester carried out the analysis of the samples. SAL are UKAS
accredited for all analysis conducted. In addition to the survey samples, a
field blank is submitted as part of the technical procedure.
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NP Aerospace Lid

Perimit No  : PPC 189 & PPC 190

Environmental Compliance Limited
Report Ref

Isocyanates

Testing was carried out in accordance with MDHS 25/3. In this method a
measured volume of stack gases is removed from the duct and first passed
through a filter, pre treated with 1-2 MP in Toluene, then passed through a
series of impingers containing 1-2 MP in Toluene. After sampling the filter
is combined with the impinger solution for analysis.

ECL are not UKAS accredited for this sampling method.

Scientific Analysis Laboratories Ltd (SAL) who are situated in
Manchester carried out the analysis of the samples. SAL are UKAS
accredited for this analysis.

In addition to the survey samples, a field blank is submitted as part of the
procedure.

Pressure, Temperature and Velocity

Testing was carried out using a sampling system in accordance with BS
EN 13284-1 & MID and In-house technical procedure ECL/TPD/022.

Temperature was recorded using a thermocouple and digital temperature

reader. Velocity and pressure was recorded using an “L” type pitot and
digital manometer, data being recorded in Pascals.

Page 10 of 63

) )
:P1098 : ROO1

Issue Date : 07/02/12




Environmental Compliance Limited
NP Aerospace Lid Report Ref  : P1098 :ROO1

Permit No : PPC 189 & PPC 180 Issue Date : 07/02/12

5 SAMPLE POINT DESCRIPTIONS

The sample locations that were monitored are detailed below:-

Site 1 — Spray Booth (A1)

The sampling location does not meet the requirements detailed in Technical
Guidance Note (Monitoring) M1'Sampling requirements for stack-emission
monitoring” Environment Agency, and BS EN 13284-1 due to the flow profile
(Swirl of greater than 15° was measured in areas of the sample plane).The
stack dimensions are 0.60m by 0.60m and the sample platform (a temporary
scaffold) was 1.5m wide behind the sample ports. Two sample ports are
located on one side of the square duct and are located on the same plane.
These sample ports are located at a height of approximately 1.0m from the
working sample platform. Sampling for Particulates was carried out using an
in-stack filter system.

Samples for particulates are non-conforming, due to the fact that the
flow profile does not conform to the SRM. Swirl was measured at greater
than 15° at a number of points on the sample plane. (Particulate
sampling took place at points where swirl was below 15°)

The Uncertainty of the reported concentrations for these pollutant
results BOES NOT take inte account the effect of these non-conformities
or sample location limitations.

Site 1 — Prep Booth (A2)

The sampling location does not meet the requirements detailed in Technical
Guidance Note (Monitoring) M1 "Sampling requirements for stack-emission
monitoring” Environment Agency, and BS EN 13284-1 due to the flow profile
(Swirl of greater than 15° was measured in areas of the sample plane).The
stack dimensions are 0.60m by 0.60m and the sample platform (a temporary
scaffold) was 2.0m wide behind the sample ports. Two sample ports are
located on one side of the square duct and are located on the same plane.
These sample ports are located at a height of approximately 1.0m from the
working sample platform. Sampling for Particulates was carried out using an
in-stack filter system.

Samples for particulates are non-conforming, due to the fact that the
fiow profile does not conform to the SRM. Swirl was measured at greater
than 15° at a number of points on the sample plane. (Particulate
sampling took place at points where switl was beiow 15°)

The Uncertainty of the reported concentrations for these pollutant

results DOES NOT take into account the effect of these non-conformities
or sample location limitations.
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Environmental Compliance Limitecd ! :
NP Aerospace Lid Report Ref  :P1098 :ROO4

Permit No : PPC 189 & PPC 120 Issue Date : 07/02/12

Site 1 — Wet Back Booth (A5)

The stack dimensions are 0.58m by 0.58m and the sample platform (a
temporary scaffold) was 1.5m wide behind the sample ports. Two sample
poris are located on one side of the square duct and are located on the same
plane. These sample poris are located at a height of approximately 1.0m from
the working sample platform.

Sampling for Particulates was carried out using an in-stack filter system.

Site 3 — Degreasing Booth (A1)

The sampling location does not meet the requirements detailed in Technical
Guidance Note (Monitoring) M1"Sampling requirements for stack-emission
monitoring” Environment Agency, and BS EN 13284-1 due to the flow profile
(Swirl of greater than 15° was measured in areas of the sample plane and
ratio of highest to lowest pitot reading was greater than 3:1).

The stack diameter is 0.8m and the sample platform width back from the
sample port is 2.0m. Two sample ports are located on the stack at 90 degrees
to each other and are located on the same plane.

The sample location is non-conforming, due to the fact that the flow
profile does not conform to the SRM. Swiri was measured at greater than
15° at a number of points on the sample plane, also the ratio of highest
to lowest pitot readings exceeded 9:1.

The Uncertainty of the reporied concentrations for these pollutant

results DOES NOT take into account the effect of these non-conformities
or sample location limitations.
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' Envirenmental Compliance Limited
NP Aerospace Lid Report Ref  :P1098 : RO

Permit No :PPC 188 & PPC 190 Issue Date : 07/02/12

Site 3 — LineX Booth (A2)

The sampling location does not meet the requirements detailed in Technicaf
Guidance Note (Monitoring} M1°Sampling requirements for stack-emission
monitoring” Environment Agency, and BS EN 13284-1 due to the flow profile
(Ratio of highest to lowest pitot reading was greater than 9:1).

The stack diameter is 0.8m and the sample platform width back from the
sample port is 2.0m. Two sample ports are located on the stack at 90 degrees
to each other and are located on the same plane.

Sampling for Particulates was carried out using an in-stack filter system.

Samples for particulates are non-conforming, due to the fact that the
ratio of highest to lowest pitot readings exceeded 9:1. As a
consequence of this deviation, UKAS/MCERTS accreditation cannot be
claimed for the particulate samples.

The Uncertainty of the reported concentrations for these pollutant

results DOES NOT take into account the effect of these non-conformities
or sample location limitations.
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Environmenta! Compliance Limited )
NP Aerospace Ltd Report Ref  : P1098 :ROOT
PermitNo :PPC 189 & PPC 180 Issue Date : (7/02/12

EQUIPMENT IDs
(Pre site checklist from SSP)
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Environmental Compliance Limiied
NP Aerospace Lid Report Ref  : P1088 : ROO1

Parmit No :PPC 189 & PPC 190 Issue Date : 07/02/12

PRE SITE EQUIPMENT CHECKLIST/ EQUIPMENT USED

{Completed before departure to site and when on site In full)
Equipment Equip.| 1B No:  IDNo: | ID No: IDNo: | IDNo: | IDNo: | IDNo: [ IDNo:
Type

MST console/pump
MST Nozzle set
MST “S” Type Pitot
MST Probe
MST Hot Box

MST Impinger Arm

Barometer 205 628 352
Site Balance

Site Check weights

EO001

Horiba
Heated Probe
Chiller E0Q2
Sonimix
FID E003 211 304 516
Heated Line 432 1433 212 [2138 |

FTIR
Heated Probe E00D5
___Heated Line |

Stackmite 367 366
*L” Type Pitot 487 488
Digital Manometer 356 357
Stack Thermocouple | E006| 466 468
Thermocouple Reader 370 358
Nozzle Set 801 1802 800 | | | | |
Workhorse Pumps | E007| P7
Low Flow Pumps

[ Quantity of Ice Required / Used for Survey[ZERO | Bags (2kg bags) |
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Envirenmantal Compliance Limiied !
NP Aerospace Lid ReportRef  :P1098 :ROO1
PermitNo :PPC 189 & PPC 190 Issue Dale : 07/02/12

FIGURES
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Envircnmental Compliance Limited
NP Aerospace Lid Report Ref  :P10928
Permit No : PPC 189 & PPC 190 Issue Date : 07/02/12

Figure 1

Continuous YOC Emissions Data recorded from Spray Booth (A1) - Site 1 NP Aerospace.
between 11:20 - 11:40, on 28/11/2011. (SPRAYING)
Reference Conditions (273K, 101.3kPa, & Wet Gas)
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Figure 2

Continuous VOC Emissions Data recorded from Spray Booth (A1) - Site 1 NP Aerespace.
between 11:20 - 12:20, on 28/11/2011. (Bake Cycle)
Reference Conditions (273K, 101.3kPa, & Wet Gas)
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Environmental Compliance Limited
NP Aerospace Lid Report Ref  : P1098 :R001

Permit No :PPC 189 & PPC 190 fssue Date : 07/02/12

Figure 3

Continuous VOC Emissions Data recorded from Wet Backed Booth {A5) - Site 1 NP Aerospace.
between 14:15 - 15:15, on 13/09/2011.
Reference Conditions (273K, 101.3kPa, & Wet Gas)
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Figure 4
Contintots VOC Emissions Data recorded from Degreasing Booth (A1) - Site 3, NP Aerospace.
between 10:53 - 12:23, on 23/08/2011.
Reference Conditions (273K, 101.3kPa, & Wet Gas)
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Environmental Compliance Limited
NP Aerospace Ltd Report Ref  :P1008
Permit No  : PPC 189 & PPC 180 Issue Date : 07/02/12

Figure 5

Continuous VOC Emissfons Data recorded from LineX booth (A2) - Site 3, NP Aerospace.
between 12:35 - 14:15, on 23/08/2011.
Reference Conditions (273K, 101.3kPa, & Wet Gas)
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Environmentai Compliance Limited
NP Aerospace Ltd Report Ref  :P1088 :ROOt
PermitNo :PPC 189 & PPC 190 Issue Date : 07/02/12

Table 1
- Data Recorded from Spray Booth (A1) — Site 1, NP Aerospace
Sample Period: 11:20 ~ 12:20 on the 28" November 2011.
(Spraying 11:20 to 11:40, Baking 11:40 to 12:20)

Volumetric Flowrate (Reterence Conditions) = 4.74 m®/sec *
Average Emission Rate
mg/m® Kg/hr
VOCs {as carbon) (Spraying) 122.63 2.09
VOCs {as carbon) (Baking) 498.13 8.50

Data expressed at (273K, 101.3 kPa, & Wet Gas)

Table 2
Data Recorded from Wet Backed Booth (A5) - Site 1, NP Aerospace
Sample Period: 14:15 - 15:15 on the 13" September 2011

Volumetric Flowrate (Reference Conditions) = 1.87 m®%sec *
Average Emission Rate
mg/m?® Kg/hr
VOCs (as carbon) 24.2 0.16

Data expressed at (273K, 101.3 kPa, & Wet Gas)
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Table 3

Data Recorded from Degreasing Booth (A1) — Site 3, NP Aerospace
Sample Period: 10:53 - 12:23 on the 23" August 2011

Volumetric Flowrate (reference Conditians) = 2.76 m®/sec *
Average _ Emission Rate
mg/m® Kg/hr
VOCs (as carbon) 40.5 0.40

Data expressed at (273K, 101.3 kPa, & Wet Gas)

Table 4
Data Recorded from LineX Booth (A2) — Site 3, NP Aerospace
Sample Period: 12:35 — 14:15 on the 23" August 2011

Volumetric Flowrate (Reference Conditions) = 3.08 m¥/sec *
Average Emission Rate
mg/m?® Kg/hr
VOCs (as carbon) 3.5 0.04

Data expressed at (273K, 101.3 kPa, & Wet Gas)
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NP Aerospace Lid
: PPC 189 & PPC 180

Environmental Compliance Limited

Table 5 — Particulates

Data Recorded from Site 1- Spray Booth (Al)

Report Ref

Issue Date : 07/02/12

Frission Parameter Uhits TPM-1 Blank
Duct Length melres 0.60

Puct Wickh metes 060
Area of Samrple Plane n? 0360

Moisture Content % 0.02

Oxygen Content % 2090

Stack Tenperahuze °Cc 16

Gas Velodity (a Sadk Conditiors) m'sec 14,06

Gas Velodity (Rferance Gorditiors) m'sec* 13.16

Volumetric Aowrate (Stack Gonditions) nt/sec 506

Volumetric Howrate (Reference Gondiions) | n/sec® 4.74

Sanple Date 28/11/2011

Sanple Period 11:06-11:39

Sarmple Volume (at Stack) nt 057
Sample Volume (refererce Gorditions) e 054 0.54
lsokinetic Sanpling Rate % 1072
Sanple Reference (ECLID) ECL/11/ | 6819&6820 | 6323 &6524
NMass of Particuiate Matter Collected mg 1.02 0.15
Concentration of Particulate Matter myn* 1.90 028
Emission Rate of Particulate Natter ghr 3246

Bxpanded Uncertainty (24 Relative) % 30

Erisdon Linit Value B.V) mo/nP* 50
Hark Concentration as Percentage of LV % <1.00%

*Reference Conditions({ 273K, 101.3dPa, Wet Gas)
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NP Asrospace Ltd
Permit No

Environmental Compliance Limited

:PPC 189 & PPC 190

: P1038

Report Ret
Issue Date : 07/02/12
Table 6 — Particulates
Data Recorded from Site 1- Soray Booth (Al)

BEmission Parameter Units TPM-2 Hlank
Duct Length nmefres 0.80
Duct Wickh netes 060
Area of Sarrple Plane nf 0.360
Moisture Content Yo 002
Crxxyoen Content Y% 20.90
Stack Termperature oc 16
Gas Velodty (a Stack Gonditions) m'sec 14.08
Gas Velocity (Rference Qordtions) nmysec* 1316
Volumetric Rowrate (Stack Goritions) nt/sec 5.06
Volumetric Aowrate (Rfarerce Gordtiars) | nffeec® 474
Sanple Date 28/11/2011
Sanyle Period 1146-12:19
Sanple Volume (&t Stack) nt 057 e
Sanmrple Volurme (reference Gordtions) nt* 053 053
Isokdnetic Sarrpling Rate % 106.2
Sanple Reference (BCLID B | 6821 &6822 | 682386824
Mhass of Particuiate Matter Collected my 017 015
Concentration of Particulate NVatter my/ot* 0.32 028
Bmission Rate of Particulate Matter g'hr 546
Bganded Uncertainty (%6Relative) % 179
Bmission Linit Value (BLV) eyt 50 e
Eank Concentration as Percentage of BV Y% <1.00%

*Reference Conditions ( 273K, 101.31dPa, Wet Gas)
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NP Aerospace Lid
Permit No

Environmenlal Compliance Limited

:PPC 189 & PPC 190

Table 7 — Particulates

Data Recorded from Site 1- Prep Booth (A2)

Report Ref

1 P10%8

Issue Date : 07/02/12

Emission Parameter Units TPM -1 Blank
Duct Length metres 0.60

Duct Width metres 0.60

Area of Sample Plane m? 0.360

Moisture Content % 0.02

Oxygen Content % 20.90

Stack Temperature °¢ 12

Gas Velogcity (at Stack Conditions) m/sec 547

Gas Velocity (Reference Condilions) m/sec* 519

Volumetric Flowrate (Stack Conditions) m3/sec 1.97

Volumetric Flowrate (Reference Conditions) | m®/sec* 1.87

Sample Date 28/11/2011

Sample Period 13:10 - 1343

Sample Volume (at Stack) m? 0.60
Sample Volume (reference Condilions) m¥ 0.57 0.57
Isokinetic Sampling Rate % 108.3
Sample Reference (ECL ID) ECL/11/ | 682586826 | 6829 & 6830
Mass of Particulate Matter Coliected mg 0.15 0.15
Concentratlon of Particulate Matter mg/m3* 0.26 0.26
Emission Rate of Particulate Matter g/hr 1.77

Expanded Uncertainty (% Relative) % >100%

Emission Limit Value (ELV) mg/m® 50
Blank Concentration as Percentage of ELV % <1.00%

*Reference Conditions ( 273K, 101.3kPa, Wet Gas)
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NP Aerospace Ltd
Permit No

Environmental Compliance Limited

: PPC 189 & PPC 190

Table 8 — Particulates

Data Recorded from Site 1 - Prep Booth (A2)

Report Ref

:P1098

issue Date : 07/02/12

Emission Parameter Units TPM -2 Blank
Duct Length metres 0.60

Duct Width metres 0.60

Area of Sample Plane m? 0.360

Moisture Content % 0.02

Oxygen Content % 20.90

Stack Temperature °c 16

Gas Velocity (at Stack Conditions) m/sec 5.51

Gas Velocity (Reference Gonditions) m/sec* 5.16

Volumetric Flowrate (Stack Conditions) m¥/sec 1.98

Volumetric Flowrate (Reference Conditions) | m%/sec* 1.86

Sample Date 28/t1/2011

Sample Period 14:06 - 14:39

Sample Volume {at Stack) m? 0.58
Sample Volume (reference Conditions) m3* 0.54 0.54
[sokinetic Sampling Rate % 103.4
Sample Reference (ECL ID) ECL/11/ | 6827 &6828 | 6829 & 6830
Mass of Particulate Matter Collected mg 0.15 0.15
Conceniration of Particulate Matter mg/m™* 0.28 0.28
Emission Rate of Particulate Matter a/hr 1.86

Expanded Uncertainty {% Relative) % >100%

Emission Limit Value (ELV) mg/m®* 50
Blank Concentration as Percentage of ELV % <1.00%

*Reference Conditions ( 273K, 101.3kPa, Wet Gas)
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NP Aerospace Lid

Environmental Compliance Limited

Permit No :PPC 189 & PPC 190

Table 9 — Particulates
Data Recorded from Site 1 - Wet Back Booth (A5)

Report Ref

: P1098
Issue Date : 07/02/12

Emission Parameter Units TPM -1 Blank
Duct Length metres 0.58

Duct Widih metres 0.58

Area of Sample Plane m? 0.336

Moisture Content % 0.02

Oxygen Content % 20.90

Stack Temperature o 16

Gas Velocity (at Stack Conditions) m/sec 10.16

Gas Velocity (Reterence Conditions) m/sec* 9.46

Volumetric Flowrate (Stack Conditions) m¥sec 3.42

Volumetric Flowrate (Reference Conditions) | m¥/sec* 3.18

Sample Date 13/09/2011

Sample Period . 14:00 - 14:41

Sample Volume (at Stack) m3 0.78
Sample Volume (reference Gonditions) m3* 0.73 0.73
Isokinetic Sampling Rate % 11086
Sample Reference (ECL ID) ECL/11/ | 4829 & 4830 | 4833 & 4834
Mass of Particulate Matter Collected mg 0.20 0.15
Concentration of Particulate Matter mg/m3* 0.28 0.21
Emission Rate of Particulate Matter g/hr 3.186

Expanded Uncertainty (% Relative) % 152

Emission Limit Value (ELVY) mg/m>* 50
Blank Concentration as Percentage of ELV % <1.00%

*Reference Conditions ( 273K, 101.3kPa, Wet Gas)
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NP Acrospace Lid
:PPC 189 & PPC 190

Environmental Compliance Limited

Table 10 — Particulates
Data Recorded from Site 1~ Wet Back Booth (A5)

Report Ref

:P1088 : ROOt

issue Date : 07/02/12

Emission Parameter Units TPM -2 Blank
Duct Length metres 0.58

Duct Width metres 0.58

Area of Sample Plane m?2 0.336

Moisture Content % 0.02

Oxygen Content % 20.90

Stack Temperature °c 16

Gas Velocily (at Stack Conditions) m/sec 10.16

Gas Velocity (Reference Conditions) m/sec* 9.46

Volumeiric Flowrate (Stack Conditions) m/sec 342

Volumetric Flowrate (Reference Conditions) | m®sec* 3.18

Sample Date 13/09/2011

Sample Period . 14:46 - 15:27

Sampie Volume (at Stack) m? 0.73
Sample Volume (reference Conditions) m3* 0.68 0.68
Isokinetic Sampling Rate % 103.7
Sample Reference {ECL ID) ECL/11/ | 483184832 | 4833 &4834
Mass of Particulate Matter Collected mg 0.29 0.15
Concentration of Particulate Matter mg/m3* 0.43 0.22
Emission Rate of Particulate Matter a/hr 4.89

Expanded Uncertainty (% Relalive) % 105

Emission Limit Value (ELV) mg/m3* 50
Blank Concentration as Percentage of ELV % <1.00%

*Reference Conditions ( 273K, 101.3kPa, Wet Gas)
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NP Aerospace Ltd
Permit No

Environmental Compliance Limited

1PPC 189 & PPC 190

Table 11 — Particulates

Data Recorded from Site 3 - LineX Booth (A2)

Report Ref

: P1088

Issue Date : 07/02/12

Erisdon Parameter Units TPM-1 Blanic
Stack Diameter metres 070

Area of Sanrple Plane nf 0.385

NMoisiure Content % 0.00

Cxyoen Content % 20.90

Siack Termperature o 21

Gas Vel ocity (a Stack Condtions) m'sec 8.71

Gas Velodity (Reference Condtiors) nrsec* 800

Volumetric Aowrate (Sack Gorvitions) nt/sec 335

Volumetric Fowrate (Rference Gondiions) | nmf/sec* 3.08

Sanple Date 23082011

Sanple Period 13:00- 1333

Sanple Volurre (at Stadk) nt 0.72
Sanple Volume (reference Gonditions) nt* 066 0.66
Isokinetic Sanpling Rate % 1093
Sanple Reference (ECLID) BoLAY | 434984350 | 4353 84354
Mass of Particulate Matter Collected mg 0.85 0.30
Concentration of Particulate Matter eyt 128 045
Brvission Rate of Particulate Matter og'hr 14.17

BExpanded Uncertainty (ScFelative) % 37

Bmisson Limit Value (BLV) mg/nt* 50 e
Hark Concentration as Percentage of HV % <1.00°%6

*Reference Cornditions ( 273K, 101.3kPa, Wet Gas)
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NP Aerospace Lid
Permit No

Envirohmenial Compliance Limited

:PPC 189 & PPC 190

:P1098 : ROD1

Report Ref
Issue Date : 07/02/12
Table 12 — Particulates
Data Recorded from Site 3 - LineX Booth (A2
Emrission Paraneier LUhits TPM-2 Blark
Stack Diameter netes 0.70
Area of Sanple Plane e 0.385
Vbisture Content % 0.00
Oxyoen Content S 20.90
Stack Tenperature °c 22
Gas Velocity (a SadkConditiors) msec 873
Gas Velodity (Refererce Goncdions) nysec* 7.28
Voluretric Aowrate (Stack Garcdtions) nt/sec 3.36
Volumetric Howrate (Reference Gonditions) | n/sec” 307
Sarrple Date 23082011
Sanple Period 1345-14:18
Sanple Volume (at Sack) nt 0.74 ...
Sanple Volume (reference Gorcltions) (21 067 067
Iscldnetic Sanyding Rate % 1109
Sanrple Reference (BCLID) B/ | 4351 &4352 | 4353&4354
Mass of Pariculate Matter Collected g 035 0.30
Concentration of Particulate Matter mg/n* os2 045
Brisdon Rate of Particulate Natter og'hr 575
BExpanded Uncertainty (ScRelative) %% 87
Bission Limit Value (BLV) mgy'mi™* 50 .
Bank Conceniration as Percentage of HV % <1.005%

*Reference Conditions ( 273K, 101.3kPa, Wet Gas)
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NP Aerospace Lid ReportRef :P1098 :RO001
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VELOCITY TRAVERSE PROFILES
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FIELD CALIBRATION AND SAMPLING DATA

Page 37 of 63




Environmental Compliance Limited ! '
NP Aerospace Lid ReportRef :P10%8 :ROO1

Permit No :PPC 189 & PPC 190 Issue Date : 07/02112

niR
nﬂi B ._

TR e
)
o-4 4-8 8-12
kY] h-T: 1578
B4 154 BY
6 3% -

ETEE DATASARUNGPAFCEW | Diieol Nonavaront | 2 Z20TT ] 1
L BT T e T e denep ol T ] St e T ] GuTere [T e ) D] @]
s Va
@ e
[T
o

Page 38 of 63




Environmential Compliance Limited
NP Agrospace Lid Report Ref :P1098 :RO0O1
Permit No : PPC 189 & PPC 180 Issue Date : 07/0212

[
a2
=8
a?!}E

R

LQE
H
.
b
1.4
o
B3|

bblple

Page 39 of 63



NP Aerospace Ltd
Permit No

: PPC 189 & PPC 190

Environmental Compliance Limfted

ECUTPOY -~ - 274

t

Report Ref

Clierd [ET5] imphn: )
Sae Mencmater [0 o Wi
Lotation BarcewterD tart Welght (g) X
Suk [0 ETRT] nd W lght B
TostNo, Noazle D) (AT
b Ha Hozzhe Ske (mm)
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NP Aerospace Ltd

Permit No

: PPC 189 & PPC 190

Envirenmental Compliance Limited

Site 1- Spray Booth (A1)

Report Ret  : P1098
Issue Date : 07/02/12

TOC 02
ppm %
Analyser Range 4000 25

Repeatability at Zerp

Span Gas Concentration Appﬂed

Zero Gas Concentration Applied

_Zeto
Birect Cal

Zero

Difference (Zero}

<2xReneatahil_ity_@ Zern?

YES

_ Zero o

Span

If Red CGNTACT OM

If Red CONTACT QM

If Red apply Drift

If Red apply Drift

Difference (Zero)
<56% (2% for O,) Relative to Direct Span YES
Difference {(Span} 1 0.051 020408
<5% (2% for O,) Relative to Direct Span YEG
Zern
- \  Span
Difference {Zero) 8603
<2% of Analyser Range YES
Difference {Span) 19.872
<255 of Anabyrser Rante YES
Drift <5% of Analyser Range? YES

If Red CONTACT OM

Note* TOC Is logged in mA NOT ppim - Zero Offset Is likety
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Environmental Compliance Limited
NP Aerospace Lid ' Report Ref :P1098 : ROOt

PsrmitNo :PPC 189 & PPC 180 Issue Date : 07/02/12

Site 1 — Wet Back Booth (A5)

70C 0z
pph %
Analyser Range 400 25

~ Repeatability at Zeto
Span Gas Concentration Applied
Zero Gas Concentration Applied
Zero

Direct Cal '__ Span
Zero
Difference (Zero) 0.018382353
<2xRepeatability @ Zero? YES

Difference {Zero) 0.073529412

<5% (2% for 0;) Relafive to Direct Span YES if Red CONTACT GM
Difference (Span) _ 0.060457516

<5% {24 for O,} Relative to Direct Span YES | ifRed CONTACT QM

. Zero

Span
 Difference (Zero)) 1176 o
<2% of Analyser Range YES If Red apply Diift
Difference (Span) 1.224
<2% of Analyser Range YES If Red apply Drift
Drift <5% of Analyser Range? YES if Red CONTACTY QM

Note* TOC is logged in mA NOT ppm - Zero Offset is likely
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Environmentat Compliance Limited
NP Aerospace Lid

Report Ref  : P1098 : ROO1
Permit No : PPC 18% & PPC 190 Issue Date : 07/02/12

Site 3 - Degreasing Booth (A1)

TOC 0z

ppin %

Analyser Hange 100 25
Repeatability at Zero 1

Span Gas Concentration Applied
Zerd Gas Concentration Applied

Zero
Direct Cal
fero
Difference (Zero} 0.357056809
<2xRapeatability @ Zero? ___YES

045055887
<b% (2% (o7 O,} Relative to Direct Span YES

Difference {Span) . 1.235284118
<5% (2% for O,) Relative to Direct Span YES

If Red CONTACT QM

If Red CONTACT QM

' Difference (Zero)

0.684
<2% of Analyser Range YES If Red apply Drift
Difference (Span) 0.955
<% of Analyser Range YES If Red apply Drift
Drift <5% of Analyser Ranije? YES If Red CONTACT QM

Note* TOC is logged in mA NOT ppin - Zero Offset is likely
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NP Aerospace Ltd Report Ref  : P1096 : ROO1
PermitNo :PPC 189 & PPC 190 Issue Date : 07/02/12

Site 3 — LineX Booth (A2)

ToC 02
Bppm %
Analyser Ranije 100 25
RepeatabiltyatZero ]
Span Gas Concentration Applied ‘
Zero Gas Conicentration Applied
Zero
Direct Cal " Span
Difference (Zero) 0,357056909
<2xRepeatability @ Zeret YES
Zero
e Span
Difference (Zerp) 0.045865882
<6% (2% for O,) Refative to Direct Span YES If Red CONTACT QM
_ ~Difference (Span) 1.235294118
<6% (2% for O;) Relative to Direct Span]  YES If Red CONTACT QM

Difference (Zero) 0.684
<2% of Analyser Rahge YES _ if Red apply Drift
Difference (Span) 0.854
<2% of Analyser Rangie YES If Red apply Drift
Drift <5% of Analyser Range? YES If Red CONTACT OM

Note* TOC is logged in A ROT ppm - Zero Offset is likely
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LABORATORY ANALYSIS RESULTS
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Envirenmental Compliance Limited -
NP Agrospace Ltd Report Ref : P1088 : ROO1

Parmit No :PPC 189 & PPC 120 Issue Date : 07/0212

R . _ . H_&c‘f-e'dHousa
Scientific Analysis Laboratories Ltd Haareld St
Wanchatler

Certiflcate of Analysls 116 EFE

Scertfc Analpis Laberaleres 5 2 Tel 10151 874 2400
Foc: 0181 874 2404

Yrited company regsered n England sod
Teales (M 2514783 ) ahose adiress i H
HazifeH House Hache'd Sreed Marchasier MG BFE

Repoert Number: 2497531
Date of Report: 16-Sep-2011

Customsr: Environmential Compliance Ltd
Unit G1
Main Avenue
Treforest Industrial Estate
Pontypridd
CF37 5YL.

Customer Contact: Mr Joh'n Litterick

Customer Job Reference: P10398

Customer Purchase Order: P8263
Date Job Recelved at SAL: 07-Sep-2011
Date Analysis Started: 08-Sep-2011
Date Analysis Completed: 13.Sep-2011

The reslilts reported relate to samples received in the laboratory

Gpinions and interpretations exprassed hereln are outside the scope of UKAS accreditation
This report should not ba reproduced except in full without the wrilten approval of the laboratory
Tests covered by this certificate were conducted in accordance with SAL SOPs

o m - Report checked Issued by :
3 3 and authorised by :
B UkAs 7 Kayleigh McCann

FITING Project Manager

8
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NP Aerospace Lid

Permit No

: PPC 189 & PPC 190

Environmental Compliance Limited

Customrer Referend

Filker Quarle 37mm
[Miscedaneous

SAL Reference: 2457583

€ PiCE2

Anabyszd 55 Figar Quanz 3Pmm

SAL Referapee] 249753 €01 | 249753 003 F 249753005

Cust Sampe Ref: ECLI1/4349 | ECLITU/4351 | ECLA 111353

Test Sample AR AR AR
Delereinand | Method | LOD | Units | Symbol |
Pedowates(Tols) | GraviSbect| 005 [ mg | v | 075 035 | dae

WashtAcelone}
Miscellaneous

SAL Reference: 240783
Cuclomer Referenee: PI023

Analyzed 25 Wash{Acetone)

SAL Reference| 249753 632 | 249753 064 | 245753008

Custorier Sample Referencs | ECLM 14350 | ECLA 114352 | ECLIT124384

Test Sample AR AR AR
Determinand ] Hethed | LOD } Units f Symbol l
Paregsles (folal) i Grav I 04 I mg I 1] ' <Qui I 0.1 I iy

Index to symbols used in 249753-1

Vahuz Descriplion
AR {AsRzoeved
u Aralys's is UKAS aceredied

Report Ref : P1098 :R0O1
issue Date @ 07/02/12

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfie!d Street, Combrook, Kanchester, 16 9FE
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NP Agrospace Lid

: PPC 188 & PPC 180

Selenifc Aratpis Laborsiores is 3

Brited compary repyiersd v Englang atd

Walzs {H2 234472 whinse address S ¥t

Ha#Fald Haone Hadfe'd Streel Ranchayler MIBCFE

Environmenial Compiiance Limited

Certlficate

Report Number:
Date of Report:

Custormer:

Custoner Contact:

Customer Job Referencé:

Customer Purchase Order:

Dbate Job Recelved at SAL:
" 'Date Analysis Started:
Date Analysis Completed:

Scientific Analysis Laboratories Ltd

of Analysis

250619-1
04-Oct-2011

Environmental Compliance Ltd
Unit G1

Main Avenue

Treforost Industial Estate
Pontypridd

CF375YL. -

Me John Eiterick .
P100a
PO050

19-S0p-2011
20-Sep-2011

04-0ct-2011

The resulls reported relats lo samples received in the laboratory

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

Report Ref :P1098
Issue Date : 07/02/12

Hzdfeld House
Haedd Strest
Comixtock
Hanchaster
MISEFE

Tet: 0161 874 2490
Fax; Q151 874 2405

This report should not be reproduced except in full without the written approvat of the laboratory
Tests covered by this cenlfficate wers conducted in accordance with SAL SOPs

Repaort checked
and authorised by :
Ms Jennifer Hughes

Customsr Service Manager

{Air Division)

Issued by : o
Ms Jennifer Iyﬁébcg ’

Customer S@?ﬁét

(Air Division)Lesaten: sal]

Page 49 of 63

i

t RO



Environmental Compliance Limited

NP Aerospace Etd
:PPC 188 & PPC 190

SAL Reference: 270919
Custormer Referanze: PI0RY

¥iashiacatong) Analyesd as Wash{Acenna}
Yiscellaneous

SAL Refesenca | 250913 692 | 250919004 | 250918 CCB
Customar Sampls Referente | ECLIf1:4830 | ECLH1/4832 | ECLH 114334

Test Sample AR AR AR
Determinand | Method | LOD | Unks | symbol |
Patcdwes(foly) | Gmv | o4 | mg | uw | <01 | <f ] <o
SAL Reference: 250010
Castomer Reference: PI002
Fiker Quartz 37mm Anzlysed 35 Fiter Guantz 3Tmn

¥iscezneous

SAL Relerence] 233549 60f | 250918 603 | 250315408

Customer Sample Referente | ECL/ 74828 | ECU 144831 [ ECUT114833

Test Sample AR AR AR

Delerminand | Method | LOD | Units | Symbol |

Peisustes(Tela') | GrawiS0ec)| 005 | mg | U | 048 | o048 | «bos

Index to symbols used In 2509191

Vajue Description

AR As Racelned

u Anzls's is UKAS accredsed

)

Report Ret :P1008 : RO
Issue Date : 07/02/12

Produced by Scientific Analysis Laboratories Lid, Hadfield House, Hadfie!d Strest, Combrook, Manchester, M16 9FE
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Environmental Compliance Limited

NP Aerospace Ltd
Permit No :PPC 189 & PPC 190

Anz'ysK Lahorsteres s a

rad company mepistered i England 343
Vizhes (Mo 2514723} whege addmst 5 ot
Haifeld Hauzs, Had%e'd Sreet Maheser RIBSFE

Scientific Analysis Laboratories Ltd
Certificate of Analysis

Report Number: 260106-1

Date of Report:

Customer:

Customer Contact:

Customer Job Refsrence:
Date Joh Recelved at SAL:

12-Dec-2011

Environmenta! Compliance Lid
nit G1

Main Avenue

Treforest industriat Estate
Pontypridd

CF375YL. |

Mr Rbb_eﬂ,!on_es '
PI0SS
05.0ec-2011

Report Ref :P1098
issua Date : 07/02/12

Hactie'd Houss
Foadield Street
Comirodk
Manchaster

MG EFE

Tel: 0161874 2400
Fax ;01618742404

: ROO1

Date Analysls Started:
Date Analysls Completed:

06-Dec-2011
12-Dec-2011

The results reported relate fo samples rece:ved inthe Iaboralory

Opinions and interprelations expressed herein are outside the scope of UKAS accredltation
This report should not be reproduced except in full mth_out {he wrilten approval of the laboratory
Tests covered by this certificate were conducled in accordance with SAL SOP's |

= e Raport checked Issued by : Validit

3 3 and authorised by : Ms Jennifer Hughes "«

- OiRs s Jannifer Hughes Customer Service MaBzuar!!.'3
il Customer Service Manager (Air Division) Loeston:
1649 {Aic Division)
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Environmental Compliance Limited

NP Aerospace Ltd Report Ref  : P1098 : ROO1
Permit No : PPC 189 & PPC 190 Issue Date : 07/02/12
SAL Referenze: 220108
Customer Refsrence: P1092
Fikter GFA 37Tmm Anzlyeed 3e Fiter GFA 37nim
Hiscelanpows
SAL Reference 25106 60Y 2501903 023 260106 063 283 £C8 £07 260108 092
Customer Sample Reference | ECUH /G819 T63 | ECLIIHGBZ1 798 | ECLH 116823 914 | ECLI 14425 $34 | ECLIT 118827 523
Test Sample AR AR AR AR AR
Detemminand | Method | 10D | Units | Symbot |
Feforsies (Tole)) [ OraviEDec)| 005 | mp | U | 0.12 [ [ wes | <«wos |  ons
SAL Reference: 220104
Cuslomer Reference: PIE02
Filter GFA 37mm Analyzed a5 Feter GFA 3Tmm
WisceTaneous
SAL Reference] 260108611
Cust Sample Reference | ECL/116825 619
Test Sample AR
Determinand | Melnod | LOD | Unks | Symbel |
Potowstes(fot) | Grav(sDect] 008 | wg | v [  <ngs
SAL Reference: 200100
Custormer Reference: PEEO2
Washifeaiona) Analyssd 35 Wash{Arenn)
Wiscelzneous
SAL Referenca | 60106 092 | 260106008 | 26006 008 | 260106 8¢8 | 260106 010
Customer Sample Referencs | ECLIH 16826 [ ECLH 156822 { ECLM 115324 | ECL11/3026 | ECL/I/3828
Test Sample| - AR . AR AR AR AR
Delerreinand Method LOD Units Symbot " . o
Partzuiates (Tt Gy X g U 08 T et | et [ eoa [ <
SAL Reference: 280102
Cuslemer Reference: PI0D2
WashtAcetone) Anzhs=g 25 Wash{Acetanz}
Miscelaneous
SAL Referenze | 260106 012
Cuslomer Sampds Reference | ECLH1EI0
Test Sample AR
Determinand | Method | LOD | tnis | Symbol |
Farfou'stes (Tolat} Grav a1 my | U L]

Index to symbols used in 260106-1

Valse Descrption

AR |As Reraved

u Analyws 5 UKAS actredied

Produced by Scientific Analysis Laboratories Ltd, Hadfield House, Hadfie!d Street, Combrook, Manchester, M16 SFE
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Environmental Compliance Limited

NP Aerospace Ltd
PermitNo :PPC 189 & PPC 190

Scientific Analysis Laboratories Ltd
Cortificate of Analysis

Lcenife Anvlysls Laberalcres s 3

britzd compary mytiersd = Ergland and

Vozhes (Ho 2304728) whose adfress s at

Hazfzld House, Fadied Sest Maszhister WIS GFE

Report Number:
Date of Report:

Customer:

Customer Contact:

Customer Job Reference:
Customer Purchase Order:
Date Joh Receivad at SAL:

Date Analysis Started:

Date Analysis Completed:

2497521
19-Sep-2011

Environmental Compliance Ltd
Unit G1

hain Aventue

Treforest Industrial Estate
Pontypridd

CF37 5Y1..

Mr John Litterick

P1098
PB953
07-Sep-2011
14-Sep-2011
19-Sep-2011

The resulls reported relate lo samples received in the laboratory

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

Report Ref  : P1098
Issue Date : 07/02/12

Hasheid Houss
Hodfeld Slrast
Comironk
Banchesder

18 ¢FE

Tet 10161 874 2400
Fa : 0161 674 2404

This repart should nol be repreduced except in full without ihe written approvat of the laboratory
Tests covered by this cerificate were conducted in accordance with SAL SOPs

T

8

HSFING

1649

Report checked
and authorised by :
Kayteigh McCann
Project Manager

Issued by :
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PermitNo :PPC 189 & PPC 190

Environmental Compliance Limited

SAL Refermnce: 243782
Custorer Reference: PI0E2
Empinger Anabyzed 33 Inprger
MisgeTanaous
SAL Referenve| 243782 001 | 249732 (02
Customer Sample Referenze | ECLH 144355 | ECLI {12355
Test Sampls AR AR
Determinand Vethed LoD Urke Symbst
Heryld-aocyans HFLE 02 Ve u l‘“%u {Ehap2
P 1038 Falys fa (05 Y -, G (T [ 83 153
Totsl lsacyreale Folymer | Cavs (MDRS 28 | 020 %] N 320 e
Index to symbols used In 2497521
Vb Cesorpton
AR |AsPacensd i}
163 |Esoreresd as NCO
12 ‘sropanate po'yrens e based on a aalovaton which is defired in DA 203
133 Ecc'udng Tagss
U Rnalyes s UHAS accredied
H Anahyys i not USAS aseraciied
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NP Aerospace Ltd Report Ref : P1098 :ROO1
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UNCERTAINTY CALCULATIONS
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NP Aerospace Lid Report Ref  : P1098 : RO1

PermitNo :PPC 189 & PPC 190 Issue Date : 07/02/12
Lwa?:; h;m , Stack ID; Sprary Booth (AT} Hraes = o 2 (s H 0 epre)”
Fecowered  LABMethod Uncert (%) K2 Standard Uncertalnty Combined
Detatmrinand FRler Solution: Mass Flter Solution Rilter Solution Uncertainty
my gy 11} i ] my myy mg gy
TPM- 1
Parficiates aiz Q90 1.2 R 057 QGA0 Qi4 ais
TPM-1 Standard Unoettainty @95%
Sarmpled Volume (V) 058 i W, Q001 o
Meter Carection Factor (Yd) 1.06
Neter Terrperature (T, 2640 k Ty, 15 k
Static Presaure of Stadk Paise 1830 HO WPz, QA5 mmHO
Aoaolute Stack Pressre o 751.66 mery uny a8 kg
Earometic Presare o, 75175 mry w a8 LELLEE *]
Auverage Differential Pressure (AH 1224 O wH 06235 oD
Croygen cortent (O /M50 sbyvilure w0, =a/Jr 000 Ybyvelure
Molshure Content (HO [olsz<] Yy wolurme HO 028 dywlue

Nules; In the following calaudations the sendtivity coeffident (O Isedinated udng: C af

oy

For each factor, uncettalnty isthen caladlated by Cr i, where € 1sthe sersitivity coeffidient, « Isthe standard uncettalnty and  isthe index identifylng th

contributing factor e.g, /=, U, ete

Where reaults are requiined at wet coreditions, the following corection factor Isused to cornert the data romthe diy gasimeter:

100

—_— = 1.00
(100~ H,0)

f:,s.;( =

Uncertalnty in comection factor to STP die to measaed barometi
presare  wunceitalnly conporent {(ucb) neEassed datic pesare
uncertalrly component (Pdtatic) & measred tenvperature of dy 8IS

Uncertainty in volume @ STP due o wolume cottection factor uncetiainty!
camporent uvatd) Scwalume uncertal rty componert (uvim)

AH

273 B+ 136
fs :;SE}“X T Xty = Q6 Vot = Visrd X f, = O5X5
kS
Maximem  Maolivum Sendtivity ufip Maodmum Mnimm stvity Standord
uAH aso aso 0.0000483 oot n? n? Uncertalnty (nf)
ups Q50 Qaso Q000664 000249 Blect of uf, 055 asz 086 ool
(71 050 as Q00E ole s k=3 Blect of LV, 054 as3 0% Qo005
HO 50 Q50 Q00500 Q0042
2 2 2
o, _ I JAm) wpy T, Vof w0 Y. g Wo 1 #®Var | 2V ] o ocoex
f. ]I (P, JI013) (7, f273.15) LO04I00—H 0 Vo 1 v -
% 5 L1

Unortalnfy of correction factor fo reference aogen de o meassred
cygen ncertalnty component () & Uhoctiainty in final messurarvent
@ reference conditions due to urcertalnly corrponent arisng from leald
and'or losa{asaumed 276mex) [nthe savple getem (Ul

LUrcertainty in firal measzement @ reference conditions due to mass
wertainty carrponent {UV), ocgen comection uncertalinty conponent]
{ula,) and STP volume uncettalnty conporent (uVap)

20.9% -0, .,

Conc =M7 =

Y = e s = 1.00 Rocovernd 1.90
P209% -0y Va X% fo,
Standhird Meadrum Mirimum u
Maxirum  Minirum Sendiwv Sendtiv
Y Uncertainty moN?  mpt? R
uf,, w 219 162 187 0z
ud, -
Conex—2 mghnf Mg 18 .83 356 ace
= = Q.02
N
Qorvbined Lincertalnty

Weembinat = 20 ) 10+ (g, ¥ eV,

Comrbined  Beanded  Meaased Percent of
thoattainty  Unoertainty Concentration WMeasured
mghhi N myMf  Concentration
02 as7 190 Nrs
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NP Aerospace Lid
Permit No

Environmental Compliance Limited

1 PPC 189 & PPC 180

Report Ref :P1098 :ROM
Issue Date : 07/02/12
Site: NP ferogpace, Coventry - _ ’Z(“ ); e )1
Location: Site 1, Stack IDx Sprery Bcoth (A1) s flrer srlusicn
Fecovernd  LARNethod Uncert (%4} K=2  Standand Unceitainty Conbined
Deterrrinand Filter Solution Mass Alter Solution Hilter Soludon Lhosrtalnty
mg mg oy mg mg ma mgy my
TPM-2
Particdates Q0710 G10 017 aid [ 0.0R0 014 ais
TPM-2 Standand Uncertally @95%
Sarrgled Volure (V) ass nt W, ol nP
Meter Cormection Factor (Yd) 1.06
Meter Terrperature (T,,) aizs K ut, 15 k
Static Presare of Stack P 1500 O W, 0 O
Ahardute Stack Presare py 21.58 mrHy uRy as vty
Barometric Presare @, BB mig [V-% as nrHg

Auverage Effferential Prosare (AH 1224 O uaH a5 mHo
Cxeygen content (G MW Utyvdure w0, =o/dr 000 %bywlure
Moishure Content O et by volune 022 %bywluve

Note: I the following calautations, the sensitvity cosficlert (G Isetimatediing: ¢, =

3

T

For each factor, Uncertalnty Isthen calodated by Crey wheete © s the sensitivity ooeffident, « Isthe standand uncertalnty and 7 sthe index iderfifing th

coniributing factor e.g. =V, Ui ete

Where resuitsare required st wet conditions; the folfoaing camection factor Isused to coraert the data from the dry gas meter:

100

S——— = 1.00
(100— H,0)

fona

Uncettalrty In correction facter o STP dae to meassed barometic
presare  ucettalnty conporert (uph), measured  saic  presare
uncertainty comporent (uPstatic) & measred termperature of dry gad

Uheattainty In wilurre @ STP due to volume cotrecion facior urcestad ity
comporent (UVad & valume unceitainty conponent (U}

P+ AH

3 4

felBy D BSyy o qom

760 T
Maxinuar  Mrinum Sersitivity ufep
usH 43 Q49 Q0000483 QOo00121
7% Qg0 049 Q000667 00046
[F1 Q50 Q49 0000861 000129
HO 050 Q40 Q0046 acotd
2

uf, _ [ S WAHY +{ufy)? uT. Y ul0 >

_ 4 4 = 00193

1. 1| (P, f101.3) (T, /213.15)) "\ 10ox100-H,00

V By me:ued X f: = asas
Medrum Mnimum Stardhard
Sensitivi
n? o ¥ Uncertainty ()
Hiect of U, a5 a2 as8 Q0109
Efect of WV, o853 Qs3 a4 QO0043
2 2
Wy (—"Vﬂd } +(LVMJ =  Omsle
Vs:d f 5 Vm

Uncertainty of correction facior 10 refersnce axypen due to measured
axygen Unoeriainty comporent (e & Lincertainty in final measurement]
@ reference condifions cki to uncertainty cormponent anfsing from leak]
andier loss (assimed Xamax) in the sanple sglem(uly

Uheertalnty in final measrement @ reference cordiions due to masy
uncertainty carponent (UM, axygen cofrection uncertainty componert
() and STP volurme uncestalnly component (UVap)

209% -0
o= R 1.00 Cone=—Mememg_ . qgp
P W09 =0 anaed V.xf% S,
Standard Medrum Mnirum u
Maxinum  Minfaum Sersitivi Sendltivi
Y Uncertalnty gt N LA
ngfﬁ it a6t Jalec< ] 1.88 o=

ul,

Cam‘xli mgNd Vo, xR az2 060 000373
wh=——— = [¢leacrel
3
Corrbired Uncertainty

Uppsied = JZ (ag ¥+ )2+ (fo ) + (V)

Combined BEdanded Meaoured Fercere of
Uncertalnty  Uncertainty Concentration Measired
math? Myt mgth?  Concentretion
029 as7 ax 17B9%
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NP Aerospace Ltd
Permit No : PPC 182 & PPC 190

Environmental Compliance Limited

Site: NP Aerospace, Coventry
Location: Slte 1, Stack ID: Prep Booth (A2)

Report Ref
Issue Date : 07/02/12

2 2
Mgy =4 Z(“ﬁbn) +("mlm‘m)

: P1098 : ROOY

Recovered  LAB Mothod Uncert (%} K=2  Standard Uncertalnty Combined
Determinand Fliter Solution Mass Filter Selutlon Filter Sofution Uncenrtalnty
mg mg my My my rag ma mg
TPM -1
i—Parliculales £.0500 0.10 0.15 0.14 0.27 0.0700 014 0.15
TP -1 Standard Uncertainty @ 95%
sampled Volume (V) 0.60 m? W, 0001 m
Meter Comrection Factor (Yd) 1.05
Meter Temperature (Tw) 300.%0 K uTg 1.5 k
Stalic Pressure of Stack Py, 15,00 mmH.0 UP e 0.25 mmH;0
Absclute Stack Pressure p, 761.86 mntHg up, 0.8 mmHg
Barometric Pressura py 751,75 mmHg upy a8 mmHg
Average Differential Pressure (AH) 1.94 mmHQ uaH 0.25 mmH0
Oxygen comtent (0, ) 20.50 %byvolume w0, =o/vn 0.00 % by volume
Moisture Conient (H,0) 0.0218 % by volume uH;0 0.27 % by volume
Nota: I the fellowkng calculations, the sensitivity cosifictent {C) Is estimated using: C; :.gL
x;

Far each facler, uncerainty Isthen calculated by C,u; where € isthe sensitivily coefiicient,  isthe glandard uncertalnty and i s the index identifying th

conttibutlng factor e.g. i=uVy, Uty ete.

Where resulis are required at wet condltions, the following correction factor is used 1o convert the data from the dry gasmeter;

100
Fowa =m0 =

= 1.00
(100 H,0)

Uncertainty tn correcion factor to STP due to measured barometrle
pressure  uncertainty component (upb), measured satic pressure
uncertainty component (uPstatic) & measured temperature of diy gas

Uncertainty In velume @ STP due to volume correction factor uncertainty
component {uVstd) & volume uncertalnty component (UVm)

Py AH
[TV
=28 B8,y - oss
760 T,

Maximum Minimum Sensitivity ufstp
uAH 0.45 0.45 0.0000482 0.0000121
Upy 0.50 0.43 0.000658 0.00247
L1 7% 0.50 0.49 0.000861 0.00129
H, 0 0.50 0.49 0.00495 0.00132

ut, ul,0 0.12

f, | {\II(HAHJI+(|;P,)1 ’ R ;o
(1 fz1315)) " 00mee-1,0))

i '\ 2, f101.3)

Var = Voo X I =

Maximum Mirlmum
m? m?
Ettect of uf, 0.64 0.50
Effactof uV, 0.57 0.57

uV _ (ul«’",]
Vmi f.r

2 2
[nlr’,,, J
4| — =
V.,

0.5686

Sensliiviy Uncertainty (m®)

060
094

0.0442

Standard

0.0733
C.000943

oxygen uncertainty cemponent (ufg} & Uncertalnty In final measurement
@ referance condltions due fo uncerdalnty component arrising from leak

and/or foss (assumed 2% max) In the sample system {ul}

Uncertalnly of correction factor to reference oxygen due te measured|Uncerialnty in final measurement @ reference conditions due %o mass
unceitainty component (uM), oxygen correclion uncertalnty component

(udory) and STP volume uncertainty component (uVstp)

209% -0,

=T T i.00
*20.9% ~ O parured
Slandard
Max! Minlmum Sensitivl
aximum nlmu nsitivity Uncertainty
uf,,
Cc:cncxi mgm*
wh=_ 100 _ 060305
NE)

Conc =
Maximum
mgim®
uM 0.53
ue,
W 0.8

Mot

Voxf, X1,

Minimum
my/Nm®
-3.639E-03

0.24

0.26

Sensitivity
1.76

0.47

u
mgiim?
0.27

0.0206

Combined Uncertainty

Woamtied = o 2t V1) (fp ) (V)P

Combined  Expanded  Measured Percent of
Uncertzinty Uncerainty Concentration  Measured
mg/Nm? mgiNm® mgiNm®  Concentratlon
0.27 0.54 .26 203.4%
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Environmental Compliance Limited
NP Aerospace Ltd Report Ref :P1098 :R00t

Permit No :PPC 189 & PPC 190 tssue Date : 07/02/12

Site: NP Aerospacse, Coventry _ H 2
Lecation: Site 1, Stack ID: Prep Booth (A2) Henass = Z(”ﬁ"") Httsorion)

Recovered  LAB Method Uncert(%)K=2  Standard Uncerainty Comblined
Determinand Fliter Solution Hass Filter Solutlon Filter Solution Uneertalnty
meg mg mg mg mg mg mg mg
TPM -2
Paniculates 0.0500 £.10 ¢.15 0.14 027 0.0700 0.14 0.15
TPM -2 Standard Uncertainty @ 95%
Sampled Yolume (Vo) 0.57 m? uw, 0001 m®
Meter Cotraction Factor (Yd) 1.65
Mater Temperature (Tn} 301.03 k UTg 1.5 k
Static Prassure of Stack Pypy, 16.00 mmH,0 UPae 0.25 mmH,0
Absolute Stack Pressure py 751.58 mmHg up, 0.8 mmHg
Barometrle Pressure p; 751.75 mmHyg upy 38 mmHg
Average Differentlal Pressure (AH) .84 mmH,0 uaH 0.25 mmH,;0
Oxygen content (O;n} 20.90 sebyvolume u0,, =c/vn 0.00 % by volume
Moisture Content (H,0)} 0.0230 % by volume uH:0 0.28 % by voluma
Nota: [a the follewing cafculations, the sensitivity coefficlent (C}is estimated using: C :é‘}i
b

Far each factor, uncertalnty 1s then calculated by C;u; where € is the sansitivity coetictent, » 13 the standard uncertalnly and ¢ is the index [dentifying th
contributing factor e.g. f=uVy, uTy, ete,
Where results are required at wet conditions, the follawing cosveclion factor Isused to convert the data from the dry gas meter:

e
(100~ #,0)

f.l,kﬂ = 1'00

Uncertalnty In correction factor to STP due to measured baromelric[Uncertalnty fn volume @ STP due to volume cotrection factor uncertainty
préssure  uncertainty component (upb), measured static pressure|component (UVsld) & volume uncertainty component (UWm)
uncertainty componant (UPsatic} & measured temperature of dry gas

AH
s Bt ae

£ =%X——,}_—x}’d = 0.843 Var =Viauea X fo = 08392
,.
Maximum  Minimum Sendlivity ufsip Maximum Hinlmum Sensitivity Standard
uAH 0.49 0.49 0.0000483 0.0000121 m?* m? Unceriatnty (m*)
ups 0.50 0.48 0.0060857 £.00247 Effect of uf, 0.61 0.47 0.57 0.0695
uT, 0.50 0.49 0.000881 0.00129 Ettact of UV, 0.54 0.54 0.94 0.000943
H0 0.50 0.49 0.00494 0.00139
2 2 z
o _ 1 Vol +r)y ( o, Y who Y 012 W {wVa ) (0Va ) _ 0 g
£ ]I (F. /1013 (r./273.15)) "\ 100/0100-#,0) V. | m?,_ T ’
m

Uncerlainty of correction factor to reference oxygen due to measured[Uncertainty in final measurement @ reforence conditiens due 1o mass
oxygen uncerainty component (Ufs,) & Uncertainty in final measurementjuncertalnty component (uM}, oxygan correction uncertalnty component
@ reference conditions dus to uncerainty component arlsing from leak|{ufoy) and STP velume uncarainty componant [uVstp)

andior toss (assumed 2% max) In the sample system (ul)

20.9% -0
fo. = eI M 1.00 Conc Zj"LM= 0.28
P 209% -0, o VX, % fo,
Standard Maximum Mislmum u
Maxi
aximum  Minimum Sensillvity Uncertalnty mgrNm? mg/Nm? Sensilivity maNm?
1f,, ul 0.56 -3.838E-03 1.85 0.28
wQ,
Cancxﬁ mgriim? Ve 0.3¢ 0.25 .52 0.0206
w=—— 2 = 0.00321
3

Gombined Uncertalnty

Uepmtined = \’Z (e )2 +("L)2 + (’tfoa—Jz + ("""x:p)2

Combined  Expanded  Measured Percent of
Uncerlainty  Uncertainty Concentration  Measured
myitim? mgNm? mgMm®  Concentratlon
0.28 0.57 0.28 203.3%
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Environmental Compliance Limited
Report Ref  :P1098 : RO

NP Aerospace Lid
Permit No : PPC 189 & PPC 190 Issue Date : 07/02/12

Site: NP Aerospace, Coventiy
gy = \}Z (W ey ¥+t

Location: Site 1, Stack tD: Wet Back Booth (45)

Fecowered  FAPSMethodUncert (90 K2  Standard Uncertalnty Conbired
Eeterninand Filter Solution Mass Rlier Salution FAlter Solution Uncettainty
mg g g g g g g g
TPM-1
Paitiadates aio o1Q 020 14 0.7 Q.00 Q14 Q.15
TPM-1 Standard Urncettalrly @954
Sarpled Voiume (V) 077 o W, OO0 nP
Meder Qorrection Factor (Ydy 1.06
Meter Tenperature (T} 23080 k Uty 5k
Sttle Presaure of Stack Py 714 norHO Wage 05 mmHO
Abeolule Stack Presaure py 74356 g upy Qs mrHg
Barometric Presaure oy 74875 mHg u, as kg
Average Differential Presaure (AH &7 O uH a2 O
Qyoen content (O} 2090 sbywdure w0, =o/dr Q0 %bywlure
Wil sbure Cortert HO Q71 by valure uHO Q.21 Yeby valume

Note: In the following calcudations, the sendtivity coefficlent (G Is estimerded pdnege o :Bai
%

For each factor, uncertainty is then caladated by Crir; where © Isthe sendthity coeffidient, « isthe standard uncertalinly and i isthe Index identifying th
contiibuting factor eng 7=V, UT ete
Whers readts ane meauimd et wet conditions the following conedtion factor fsused to corvest the data fromthe dry gasrsler:

0w
(100 - H,0}

Fora = .00

Uncertairty in correction factor to STP die to meaared barometrief Uncertalinty In volume (@ STP due to valume coirection factor uncertalmty]
esre werainty comrporent (upb), weaswed datic  presawre cormponent (UVsid) S&ovalume uncertalnfy componernt (Wi
urcettainty component (uPsiatic} & nmeaared terrperature of dy gay

AH
s Nrte , ,
£ :%X T, X¥y = asda Vi = Voo X fi = GFE0
Maxtmum Minimum Serndtivity uEp Mecdum MAmum Sersitivity Standard
waH Q49 049 0.0000484 c.o000121 m nv Uncertalnty (i
W as0 Q49 QoD oo Effect of uf, ars am 77 fo¥ez 5]
UTm 0.49 049 Qo0oes1 aoolz | Bttt uV, 73 o7z as4 0000943
HO 049 049 Qo044 Qooies
2
uf, _ / YR +R)? +( uT, ]:[ ulh,0 ]1_ ams wVor _ fuVoy : uv : - ot
L\ e sy ieomee-m0)) T v., W77 + v, )"

Uncertainty In finad measurenent @ reference condtfons dae o nace
uncattairty conponent (uY), oopen comection unoeriainty componarK)
(U} and STP volurne uncertainty component (UVsp)

Lhoerinty of comedtion factor to reference aquoen de to reasued
axygen uncettalrty comrponert () & Uncertainty in fral measyement
@ reference condiions due to uncertainty conponent arrisng from lealq

andfor red 24mex) in the sample gystem (ul)
- o
fooen 2% 00 g Cone e Musmems . am
P 209% -0 o VX F X fy
. Standan Meaxdraum Mrinsrn o
Modmum Mrainum Sendi Sendtiv
¥ Uostany motn?  moNe? LA
i, M 049 0.0051 128 azt
u0, .
ConeX —1%5 mgNe? [T.E . [oF-:] 07 038 Q.00788
ul = = ocmig
3
Corrbined Uncertainty

a2 04 a: 1R22%
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NP Aerospace Lid
Permit No

Environmantal Compliance Limited

:PPC 189 & PPC 180

Report Ret  : P1098 :RO01
Issue Date : 07/02/12
Site: NP ferospace, Covertry u _ Z(H )2 Hu )2
locatiors Site T, Stack ID: Wet Back Booth (A5) i filier selation
Recovered  FAPSNethod Uncert (0} K=2  Standard Unoertalnty Conrbired
Beterrminand Filter Solution Muss Afer Solution Filtet Solutfon Urcertalnty
g gy g mgy ng mg mg
TPM-2
Particulates a1s Q.10 Q=9 14 as7 QJA0 014 Q15
TPM-2 Sandard Uncetrtalnty @964
Sangled Volure (V) a7z nt W, 0ol
Meter Correction Factor {Yd) 1.6
Meder Tenperature (T,) feard: 3 Kk uf, 1.5 k
Satic Presire of Stadc Py 714 mrHO Wy, Oz O
Absolule Stack Presare o, 74856 g upy as mmg
Barorvetric Presare py 74375 nHg up, as mmHy
HAuersge Differential Preseare (AH 676 nrHO wH a5 o
Oxygen content (Ch,,) N9 sbyvolure w0, =o/vm 0 Ybyvdure
Molshre Content (HO 0.0182 by wolume: uHO 022 Ybywiure
Note: In the following calculations, the sensiivity coeffident (O Isedimated wneg Ci =§'—f—
.l.',—

For each factor, uncertalnty {athen caladated by € 1, where C s the sendtivity coeflident, « isthe stlandard uncertalnty aindf Isthe index Idertifying th

coriribesing factor e.g £V, Ul ele

Vihere recults are required at wet conditions; the following correction factor is used to convert the data fromthe dry gasimeter:

100

—_— = 1
(100~ H,0} @

f:‘»u =

Uncertainty in comedtion factor o STP due o measued banometrid

presare  uncsrlainty conmponent {uch), measred  atic  presarel

unceitainty component (UPdati) & meaaured termperatae of diy gaqg

{Uncertainty in vaurne @ STP due o volume comection factor unoottainty
comparnent (UVetd) S wolume uncertal ity corrporent UV

5 +—AH
273 "% 136
=B o Qg9
f: 760 Tm 4
Modmam  Mroinum Serdtivity ufdp
wH a49 048 aloeciiv:] Q0000719
uy Q49 ads Q00D Qo
[T Q49 a49 QO00E33 Q00126
HO 449 a0 QONS7 Q00108
2
uf, [ VAR +(R) uT, wio YV
o + = Q066
£yl @iy .21315)) "\ 1004100~ H,0)

Vnd' = “’zmuumi X f s = Qa0
Mecdem Ml Standand
nft e Sersithity 1 rty (n)
Hed o uf, a0 a1=23 74 Jalazre)
Hiect of 1V, aes 63 oae Qo9
2 2
uV - 1V + uV - 0oi84
Vi I v,

Uncertainly of comection factor to refetence aoggen due to m
oxygen uncettalnty corrponent (Ufe) & Uncertalry in final measirerent]
@ reference conditfons due fo uncertalnty coerponent anddng from teald
andor loss (astmed 26mex) In the savple sestem (ul)

Unertalntly in final meastrenment @ reference condtions de to mes
unceriainty component (U, waogen corecion uncertality cormmponent
(o) and STP valume uncertalnty comnporent (uVdp)

[ =
£, = M= 4,00 Com:.,,‘_"hﬂ_z 043
t209% -0y o V. xf, % fa,
Standard Nexirum Mrimum u
woxdnum  Mninum Serdtiv Sendtivi
Y Uncertainy mgNy NP Yo gted
of,, w ae az0 147 az2
uQ,
Cone x]% gt 77/ Q44 042 as3 aotis
uf, = ———mat o Qoo
V3
Oombined Uncertainty

Ueeottred =y 25 ey Y 40,0 + (fy )7 + (V)
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. ot

Environmental Compliance Limited

NP Aerospace Lid Report Ref  :P1098 : RGO1
PermitNoe : PPC 189 & PPC 190 issue Date : 07/02112
Site: NP ferospace, Coentry
Locattore St 3, Stack ITx LineX Booth (A2 heass = 2, P ) Hthorse)”
Fecoveied LABMethod Unett (%) 2 Stancard Unoertainty Gorrkired
Determinand After Sotution Mass Filter Solution Rlter Scluion Unoettainty
my g g my g g mg mg
TPM-1
Particuates a7s 030 Q85 a4 [st=r4 G620 014 0.15
TPM-1 Standard Uncertainty @957
Sampled Voume (V) 0.71 n? W, 0ol ot
Neter Correction Facter (V) 1.04
Neter Terrperature (T,) 28B40 K ul, 1.5 k
Satic Presare of Stadk Puge 150 O Wy, O nmHO
Abeoiute Stick Presare p 7081 [i1413+] upy as mrHy
Barometic Presare p, 751.00 nrriHg ua, a8 g
Auverage Differential Presare (AH 468 mmHO usH 025 mrHO
Oxygen conternt {(Co.n} 0.0 %iyvoure w0, =o/dn Q0  %bywlure
Moishure Contert (HOy Q000187 iy volume HO 023 %hywolure

Note: In the following caladations the sendtivity coeffident {Q) Is edirmested using C, =_g_f
: %

For each factor, uncertainty (sthen caladated by ©; 1y where © |sthe sensitivity coeffident, r Isthe standard uncertalnty and ¢ Isthe index idengifying &
cortributing fackor e.g 1=V, UT, etc

Where reaud{s are receiired at wet conditfons the foll owtng carmection factor Isused to corvert the data fromthe ary gasmeter:
100 _
(100 -#.0)

e = 1.00

Licerainty In oxrection factor to STP due to meassed barometria Uncertalnty in volume @ STP due to volume comection factor uncertalnty
pesare  unceitninly  component  (urh), measred satic  presare component (UVd) & volume unosrtalnty component (UVitd
uncertzinty componert (UPdiatic) & measred tenmperatue of diy g

+ AH
273 'k
1 =r7~gax—~—T13-5x¥, = osw Vg =Vewoot X f, = 0583
Maxinum  Mnimam Seneithvity ufsty Mexdmum Mrnirum Sereitivity Starchrd
uaH Q49 049 Q0000472 Qox0o120 nt n Unoettalnty {ni
U, 049 049 0000851 QooRAd et of uf, [s ¥ 063 o7t aaes
718 049 a49 QO00EE6 Qi | BedofuV, Q67 aes 094 Q0007
HO 0.49 Q49 0.00489 aoi12
2 ) z
of, | Jusry +on)? ur, ¥ who ¥ ul u¥ . uv,
B - + + =  Q0EE Dladd, o M Zled | 4 = oA
1 \ (£, f1013) {7, /213.15}] " | 100/100-#,0) Vs f v

Lncertalndy of comrection factor to referehos axygen e to meaared Unceralnly In final measurement @ reference condiions due to mass
axyen wuxetalnty component () & Leerainty in final meaarement uncertalnly component (UM), coopen correcion uroestainty conponent]
(@ reference conditions due to uncertalinty conrponent anfdng from leald (L) and STP volurme urcertainty componers (UVsip)
and'or losa(esamed 26max} in the sanple gpegem (ul)

- W.9% -0, .y - 100 Conc [ Y 1.28
P 20.9% -0y pranured V. xf,%fq
Meximum  Mninumn Sersdtivity Stk rl:y: n'gEN'r!"'I Mrimm? Sendtivity by 7
uf,,‘ i\t 1.51 1066 151 a3
w0y - .
Cone x i% ey Vg 1.3 123 £=c} 0040
= = a0l43
NE]
Qonhiined Uincertairty

Heamiiad = | 2ty Y (1Y 4 (tf ) + V)

Conbined Bxpanded Meassed Percert of

23 Qa7 128 I’
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Environmental Compliance Limited

NP Aerospace L{id Report Ref  : P1098 : RO
Permit No : PPC 189 & PPC 190 Issue Date : 07/02/12
ana?oﬁ 'gﬁe 3, Stack [D: LineX Booth (A2) gy = 2201 Hruien)”
Fecowered LABNEthod Uncert {%6) K62 Standard Uncertainty Contdned
Ceterminand Filter Soluon Mass Filter Soluon Flter Salufon Uncertninty
my g mg gy my g mg m
TPM-2
Partialates a=s a0 0% Q14 [Fr 0.070 a4 a5
TP -2 Standard Uncertal ity @956
Sanpled Vaume (V) 074 P W, ol nd
Moter Carection Factor (Yd) 1.04
Meter Teperature (T,) 815 k U, 15 Kk
Static Presare of Stack Pox. 1.50 o Wame 025 onHO
Abeniute Stadd Pressure oy 75081 il [1-9 o8 nHg
Barorretric Presare py, 75100 g U, a8 niHg
Auverage Differential Preseare (AH 45 rrHO wH as  mrHO
Oxygen conterk (o, 2090 sbywvdue uwo,, =o/vn Q00  %byvdure
NMoigure Coddent (O Q000184 by wilume 023 by wiume
Note: In the following caladlstions the sendtivity coeffident (G isestimatedusing < =§i
A

()

For each factor, uncertalnly s then caladated by C;u; where C isthe sensitivity coefiident, « isthe standard uncertainly and ¢ Isthe index identifying th

conbibuting factor .. i AN, U, el
Where results are recuiired at wet conditions; the following comection factor

-0 _
fj.wx - (IOO—HIO)

1.00

s used to-cornett the data fromthe dey gasTeter:

Lhcertainty in corection factor 10 STP due to mesased barormetid
presare  uncertalnty comporent  (upb)  weasured  gatic  precae
unceitainty conmponent (uPstatic) & neasaed tenperatre of dy gady

Urpertainty in volume @ STP due to volume cotrection factor uncertaindy]
cormponent (U &wiume uncertalnty conponent (UVing

p+2
L
£ By o e
760" T,
Modmum  Mrimum  Sersitivity ustp
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