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1.1 Monitoring Objectives
NPL were awarded a contract by Paxford Composites Limited to carry out emissions compliance testing at

their factory in Huntingdon. The scope of work includes carrying out monitoring on two spray paint
booths.

Each spray paint booth was monitored for Particulates, Isocyanates and VOCs. Each test lasted for half an
hour and was conducted during normal operation of the spray booths.

Results have been reported at standard conditions (273K and 101.3 kPa) on a wet gas basis. Testing was
carried out on the 17th March 2015.

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: 4,, 4 Version 1 Page 3 of 56
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1.2.1 Particulate Monitoring Results
Client: Paxford Composites Ltd
Site: Paxford Composites
Emission Point Spray Booth One Spray Booth Two
Test Designation Run One Blank Run One Blank
3
Emission Limit Value mg/m’, Reference 50 - 50 -
Conditions
Periodic Monitoring Result Reference Conditions 27.0 1.1 13.5 <0.5
Uncertainty (95% Confidence Level) Reference Conditions 24 - 1.3 -
Units m g-’ms
Reference Conditions 273K, 101.3 kPa on a wet gas basis
Date dd/mm/yyyy 17/03/2015 17/03/2015
From hh:mm 11:05 - 14:15 -
Sample Period
To hh:mm 11:35 - 14:45 -
Monitoring Method BS EN 13284-1
Accreditation UKAS & MCERTS
Process Status Spray paint batch run
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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1.2.2  Isocyanates (HDI) Monitoring Results
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Client: Paxford Composites Ltd
Site: Paxford Composites
Emission Point Spray Booth One Spray Booth Two
Test Designation Run One Blank Run One Blank
3
Emission Limit Value M, Eelerence 0.1 : 0.1 .
Conditions
Periodic Monitoring Result Reference Conditions <0.0006 <{).0003 <(L0004 <0.0002
Uncertainty (95% Confidence Level) Reference Conditions <0.0001 - <0.0001 -
Units m_.c.y'm3
Reference Conditions 273K, 101.3 kPa on a wet gas basis
Date dd/mm/yyyy 17/03/2015 17/03/2015
From hh:mm 11:53 - 15:05 -
Sample Period
To hh:mm 12:23 - 15:35 -
Monitoring Method US EPA CTM 36
Accreditation None

Process Status

Spray paint batch run

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1

Checked by: ad
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1.2.3 VOCs Monitoring Results
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Client: Paxford Composites Ltd
Site: Paxford Composites
[ L
Emission Point Spray Booth One Spray Booth Two
Test Designation Run One Run One
3
Emission Limit Value mgClm', Refercace 50 50
! Conditions
Periodic Monitoring Result Reference Conditions 83.8 98.7
Uncertainty (95% Confidence Level) Reference Conditions 10.0 11.9
Units mgC/m’
Reference Conditions 273K, 101.3 kPa on a wet gas basis
Date dd/mm/yyyy 17/03/2015 17/03/2015
From hh:mm 11:15 15:05
Sample Period
To hh:mm 11:45 15:35
Monitoring Method BS EN 12619:2013
Accreditation UKAS & MCERTS
Process Status Spray paint batch run

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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1.3 Operating Information

Paxford Composites is located in Huntingdon and specialises in design and manufacturing of a wide range of
components. The site also has spray painting facilities and can use a variety of different paints such as Epoxy,
Polyurethane and Polyester.

The site has three spray paint booths each approximately the size of a garage, this allows large items to be transported
inside. Air is pumped in from outside and can be heated if necessary to aid in the curing of the products. The paint
filled air is then passed through a filter before being emitted to the atmosphere via a vent stack. Each batch run lasts
approximately 20 to 30 minutes, depending upon how many layers of paint are required, and the size of the
components. Only spray booths one and two were tested as spray booth three wasn't being used and is scheduled for
decommisioning.

[[Continuous or Batch Process? Batch Process

‘What part of the batch process was

ampleds (L appllesble) The whole batch process was sampled

What fuel was used during

monitoring? (If applicable) il

What feedstock was used during None

monitoring? (If applicable)

Wlmlt walls the load during N/A

monitoring?

What abatement systems are A filter is installed in the vent system to reduce particulate emissions. This was
present? Were they in operation? in operation during the time of the monitoring

Reriadic munltorlflg reaults and There are no CEMS installed on the spray booths
corresponding CEM values

1.4  Monitoring Deviations

Were all substances in the
monitoring objectives monitored? All substances set out in the objectives were monitored

If not why?

Due to the duct area size of each spray booth, two sampling lines are required
to monitor particulates to BS EN 13284:1, Whilst ports were provided, only
one port on each spray booth could be accessed due to external obstructions

and general accessibility.

Were all substances monitored in
accordance to the relevant method?
If not why?

Were there any other issues relevant No
to the monitoring results?

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by:w Version | Page 7 of 56
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1.5 Conclusions

NPL carried out the emissions monitoring for particulates, isocyanates and YOCs on two paint spray booths on the
17th March 2015. No homogeneity tests have been carried out.

1.6 References
1. STA — Risk Assessment Guide: Industrial-emission monitoring — Version 12 - June 2012.

2. Environmental Agency - Manual Stack emission monitoring performance standard for Organisations = Version 7.2 -
November 2011,

3. Environmental Agency — M1 Technical Guidance Note — Sampling requirements for stack emission monitoring -
Version 6 =January 2010,

4. Environmental Agency — M2 Technical Guidance Note — Monitoring of stack emissions to air - Version 10 -
October 2013,

5. Guidance on Assessing Measurement Uncertainty in Stack Emissions Monitoring, by Pullen I and Robinson R,
Source Testing Association, Quality Guidance Note QGN1.

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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APPENDIX 1
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2.1.1 Emissions Testing Personnel Details
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Name Role MCERTS Number Certification Level & Expiry Dates
Level 1 Level 2 TE1 TE2 TE3 TE4
| Kevin Blakley Team Leader MM-03-317 Mar-2016 Mar-2016 Mar-2016 Mar-2016 Sep-2018 May-2019
I Matthew Ellison Team Leader MM-035-682 Sep-2018 Sep-2018 Sep-2018 Sep-2013 Dec-2018 Sep-2018
2.1.2 Emissions Testing Procedures

Determinand VOCs Particulates Isocyanates Moisture Stack Flow Temperature

SRM Standard BS EN 12619 BS EN 13284-1 US EPA CTM 36 BS EN 14790 BSEN 16911 BSEN 16911

Instrument FID APEX Method 5 | APEX Method 5 | APEX Method 5 Pitot WPk

Thermocouple

Instrument Serial No. AS0202 AS0008 AS0008 AS0008 AS0568 AS0614a

Principle FID Gravimetric HPLC Gravimetric Flow Temperature

Operational Range 0 - 100 ppm N/A N/A N/A N/A N/A

Certified Range 0- 15 mgm’ N/A N/A N/A N/A NIA
iUneeminty 15% 15% 25% 20% N/A N/A
INPL Procedure QPAS B 538 QPAS B 536 In House QPAS B 540 QPAS B 567 QPAS B 567

UKAS Accreditation YES YES NO YES YES YES

=" —————— %

Particulate and Isocyanate sampling was conducted using an APEX Method 5 and sampling train. A sample was extracted through a filter and then down a heated probe and sample line. The
stack gas was then passed through a series of impingers to remove the moisture before passing through a dry gas meter (DGM) and out to atmosphere. The particulate filter had been weighed in
a laboratory before and after testing in order to determine any weight gain. The isocyanate filter had been pre treated and sent to an analytical laboratory for analysis.

VOC analysis was conducted using a SICK Bernath FID (Flame Ionisation Detector). A sample of stack gas was drawn through a heated filter and heated line before passing into the analyser.

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPC01

Checked by: Vst Version 1 Page 10 of 56
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The FID analyser zero and span settings were checked before and after each test run using zero grade nitrogen

(ex BOC), a suitable gas mixture (BOC beta gas standard), traccable to national reference standards and a gas
dilution system. The certified accuracies of the gas standards are listed below: -

SB1
— — —
Comvoneit Sample Locatlon Cylinder Certified Instrument Certified
v Gty D Amount Range Uncertainty
Propane SBI 188218 61.6 ppm 0- 100 ppm 1%
SB2
Coimboneni ST i Cylinder | Certified Instrument | Certified
i o kot 1D Amount Range Uncertainty
Propane SB2 188218 61.6 ppm 0 - 100 ppm 1%

These measurement uncertainties are expressed at a 95% level of confidence,

A leak test was conducted before testing to confirm hydraulic integrity of the gaseous sampling system, This
was conducted by sending nitrogen down the entire sample line and ensuring a zero reading was obtained.

The electrical volt/millivolt outputs from the FID analyser was collected by a squirrel data logger and
downloaded to digital media at the end of the day. Under the program used during the tests, the software
records and stores individual readings every 2 seconds. From this data, the logger can perform a series of
calculations to output | minute averaged measurement on a mass/volume basis. After each 1 minute average
has been established the data buffer is reset and the process repeats.

Equipment Checklist Reference
See workfile PX07MAR15/Equipment Checklist
Data Capture Location Reference

All data collected is transferred onto digital media at the end of the day, and then stored on the NPL internal
servers upon arrival back at base. The location reference for this is below:

P:\Stack Emissions Team\Paxford Composites\P X07MAR15\7. Monitoring Record Sheets

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by:f“ 4 Version 1
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APPENDIX 2
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2.2.1 - Stack Diagram & Traverse Information

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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Maonitoring Objective Isa;u Paxford Composites Isu:i; D=
fhate Team: IT-me of Survey: 45
Tape Measure ID Diagram of Sample Location:
Ser suremen| ce
Traverse Pitot Type
Traverse Pitot Tube ID
[PAGT Rasembly visual
Pitot Leak Check @ ..
Trawerse Manometer Type
Traverse ManometeriD
Damping Device usad
Traverse Temp. Readout D
Traverse Thermocouple ID
Static Pressune
Comments/Deviations
Swirl Test Conducted
|Protractor D
[Post-Test Blockage Test (L-
Type only)
Peaft-TesiPintLea.h Check —
m‘ﬁ”” Pass Duct Dimensions
Conditions Value |Units FortID Reading 1(m} |Reading 2 (mj) Reading 3 (m) Average Port Depth
Stack pressure 78633 |mmHg n
Ref 0, Value 21 % B
Moisture Content % C
co 0 ppm 8]
G0, 0 % Circular Duct
M 7905 % Line ID Reading 1 (m) |Reading 2 (m} Reading 3 (m) Average Duct Diameter
Q0 20.95 ) A
Diry Mobecular wt 28 B4 B
Stack Mobecular wt 28.73 Rectangular Duct
Duct Diameter 077 m Juinein Reading 1(m) |Reading 2 (m) Reading 3 [m] Average Duct Depth
Duct Depth m | B
|ouct wiam m I=
Jara of stack 0.47 nt [+
[par 10241 [mbar D
| 88 mmHg Reading 1(m) |Reading 2 (m) Reading 3 (m) Rwverage Duct Width
[Fitot tube coeht 0.83 (Outside Side Diision
|Reterence Temp 273 K Static Measurement Ap (mmH20)
[Reference Pressure 780 mmHg Measurement Line Reading 1 |Reading 218}
Ambient Temperature 18 G Enter manually from previous visit Circular Duct Rectangular Duct |2, 0.00 o
Duct Diameter (m) 0.77 B
Duct Depth (m) C
Duct Width (m) D
ost-Test
Blockage Test (L- (Traverss Point Ap Reading (mm H;0) |Ap Reading (mm H0) |Ap Reading [mm H.0) Ap Awverage (mm HQ)
Reading 1
Reading 2
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Version 1
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SAMPLING LINE: A
Traverse IDuﬂanl:ehln Ap Spot Lp Spot Ap Spot. Velocity (@ stack gas | Angle of
Point duct(m) | Readin Readi Reading &p Rverage ap StackTempTs | roponwetgasbasis| Swirl e
mm H20 mm H20 mm H20 mm H0 Pa °c mis -

1 009 280 280 280 2.80 27.40 9 558 10 167

2 0.39 2.40 220 2.40 233 22.84 18 510 153

3 068 [vx] 00 o0 1.00 979 20 334 10 1.00
- 4
5
(]
T
8
8
10

Average values 2.1 20 21 2.0 20.0 18,3 4.7 9.7 1.4

= — — =
|Duct | Stack Flow Characteristics: Average Units Flow Criteria Measurements
Stack Welocity at stack T&P i d
‘elocity 925 T & P and a wet gas basis 487 ms e s 1.7
Stack flow @ STP, O, (ref) and on a dry gas basis NiA m's” )
Stack flow @ stack gas T & P and on a wet gas basis 218 s’ IAny local negative flow? NO
Stack fiow @ stack gas T & P and on a dry gas basis 215 m's™? IFlow <157 of duct axis? YES
= -1
Stack flow @ STP and on a wet gas basis . 205 s Minimam &g T YES
Stack flow @ STP, O, (ref) and on a wet gas basis N/A s I
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: 4, 4 Version 1
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Monitoring Objective

Isite:

|stackiD:

Date

Site Teamc

[rm of Survey:

Tape Measure ID

Diagram of Sample Location:

SET Sanel

Trawerse PRot Type

Traverse Pitot Tube 1D

[PAoT RESembty visual
Hasgection (Pre).

Pitot Leak Check @ ..

Traverse Manometer Type

Traverse Manometer ID

Damping Device used

Traverse Temp. Readout ID

Traverse Thermocoupde ID

Static Pressure

Swirl Test Conducted

Protractor i0

Post-Test Blockage Test [L-
Type only}

Reading 1 (m}

Reading 2 (m)

Reading 3 (m)

Port Depth

Circular Duct

Reading 1 (m)

Reading 2 (m)

Reading 3 (m)

Average

Duct Diameter

Rectangular Duct

Reading 1 {m)

Reading 2 (m}

Reading 3 (m)

Average

Duct Depth

Reading 1(m)

Reading 2 (m)

Reading 3 (m)

Average

Duct Width

ide Side Diviss

Static Measurement

Ap (mmH20)

a2

[Enter manuaily from previous visit

Cireular Duct

Rectangular Duct

Reading 1 |Reading 21827

Duct Diameter (m)

Duct Depth (m)

Duct Width (m))

A
B
IC
Do

Test
Elockage Test [L- (Trawverse Foint
il

p Reading mm H,0)

Ap Reading (mm H,0)

p Reading (mm H,0)

Ap Average (mm H,0)

Iﬂeadhg 1

Iﬂeauhg 2

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1

Checked by: | 1
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SAMPLING LINE: A
Traverse |Disuneem Ap Spot &p Spot Ap Spot Velocity @ stack gas | Angle of
Stac A
Point duct(m) | Reading | Reading Reading fp Average &p ETOMPTS | T2p onwetgasbasis|  Swirl A
mm H20 mm H20 mm H20 mm H,0 Pa *c mis -
1 010 5.80 560 500 579 56.77 B.OS B 2.41
2 45 6.00 6.20 8.20 6.12 50.03 20 B28 7 247
3 0.80 580 5.4¢ 5.40 546 53.50 20 781 ! 234
4
5
6
7
8
]
10
[Average values. 5.8 5.7 E.9 5.8 BE.B 20.0 8.0 8.0 2.4
8.0
JDuct | Stack Flow Characteristics: Average Uniits Fhow Criteria Measurements
Stack Velooty at stack T & P and a wet gas basis £ A 11
= = B0 = is the Flow Ratio 3:1 or less?
Stack flow @ STP, O, (ref) and on a dry gas basis TS s’ -1
Stack flow @ stack gas T & P and on a wet gas basis 512 ms” LAy lecal negative flow? MO
Stack flow @ stack gas T & P and on a dry gas basis 5.08 s Flhow <15 of duct axis? ¥ES
TP and basis A
Steck Now it STE N 008 el s . Ao ni's (Minimum Ap detected > 0.5 mmH20 YES
Stack flow @ STP, O, {ref) and on a wet gas basis MN/A nfs™

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: Y. 5 Version 1 Page 17 of 56
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2.2.2 - One Minute Averaged Gaseous Emissions Data

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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Paxford Composites - Spray Booth One
273K, 101.3 kPa, on a Wet Gas Basis
17th March 2015
Time VOCs (mgC/m’)
11:15 41.7
11:16 44.8
11:17 89.9
11:18 157
11:19 185.7
11:20 241
11:21 158.6
11:22 88.3
11:23 66.4
11:24 49
11:25 43
11:26 393
11:27 433
| 11:28 33.2
11:29 57.0
11:30 157.1
11:31 197.4
11:32 183.0
11:33 183.9
11:34 105.6 ||
11:35 62.0
11:36 47.5
| 11:37 472
11:38 42.2
11:39 39.6
11:40 A%
11:41 39.8 I
11:42 30.2
11:43 27.3
11:44 30.5
11:45 31.0
Maximum 241
Minimum 27.3
I Average 83.8
Reference:B0O102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Version 1 Page 19 of 56
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Paxford Composites - Spray Booth Two
273K, 101.3 kPa, on a Wet Gas Basis

17th March 2015
I Time [ vOCs (mgC/m’)
I 15:05 5.5
15:06 15.6
15:07 104.6
15:08 178
15:09 217.3
15:10 163
15:11 125.0
15:12 74.3
15:13 40.6
15:14 38
15:15 84
15:16 137.2
15:17 141.7
15:18 179.8
15:19 127.3
15:20 873
15:2] 39.5
15:22 31.1
15:23 23.6
15:24 20.7
15:25 27.1
15:26 84.9
15:27 150.9
15:28 138.5 f
15:29 220.0
15:30 243.0
15:31 196.9
15:32 60.3
15:33 45.9
15:34 31.5
15:35 25.8
Maximum 243
Minimum 5.5
Average 98.7 |

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1

Checked by: M

Version |
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2.2.3 - VOCs Emissions Graphical Data

Reference:B0102/PAXFORD/PAXFORD/MAR2015/5Bs/PPCO1
Checked by: AL/ Version | Page 21 of 56
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Paxford Composites Spray Booth One - Minute Averaged Gaseous Emissions Data - 17th March 2015
(273.15K, 101.325kPa, on a Wet Gas basis) using the NPL Conventional Analysis Package

260

240 A
220

200 /

| Y / \

o, L, —

20

11:15 11:20 11:25 11:30 11:35 11:40

Time (hh:mm) —\f0OCs

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: NI WVersion |
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Paxford Composites Spray Booth Two - Minute Averaged Gaseous Emissions Data - 17th March 2015

(273.15K, 101.325kPa, on a Wet Gas basis) using the NPL Conventional Analysis Package

VA\

A [\

/\ \
[\

U T T T L] T T
15:05 15:10 15:15 15:20 15:25 15:30 15:35
Time (hh:mm) e VO C's
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
WVersion 1 Page 23 of 56
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2.2.4 - Gas Calibration Log

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by:/lw Version 1 Page 24 of 56



NATIONAL PHYSICAL LABORATORY
Continuation Sheet

GAS CALIBRATION MEASUREMENTS

Client: Paxford Composites |Date: 17/03/2015 Horiba 1D: Nong
Site: Huntingdon Job Number: PXOTMAR]S FID 1D: AS0202
Stack 1D: Spray Booth One  |Mobile Lab ID: VU64 VXV Sonimix 1D: None
Reference oxygen % None Nitrogen cylinder [D: Zero Grade Initial N, pressure bar None
50, CO NOx 0, COo, YVOCs
Gas Cylinder 1D: 188218
Initial Reg. Pressure bar 150
Cylinder Concentration: 61,6 ppm CHy
Span Value: 61.6 ppm CHy
Analyser Ranpge:0 - 100 ppm CyHg
Check Time 10:52
Zero Reading 0 ppm CyHg
Initial Gain 4.49
I Time 10:53
A;':;:l Reading 0 ppm CiHg
Final Gain 4.49
Time 10;55
C‘SIL;L: Reading 58,4 ppm CyHy
Initial Gain 1,58
Adjust Time 10:56
Span Reading 61,7 ppm CyHy
Final Gain 1.72
Check Time 10:57
Zero Reading | | | | 0.0 ppm C1Hy
GAS CALIBRATION LOG - SYSTEM CAL (Including heated line and chiller unit)
50, CO NOx 0, Cco, VOCs
Span Value: 61.6 ppm CyHg
= Time 10:59
th‘i‘::( Reading 0.0 ppm C;Hy
Pass/fail PASS
Time 11:00
Check Reading 61.3 ppm C,Hy
Span Response Time/s 15
Pass/fail PASS
50, COo NOx 0, CO, YOUCs
Span Value: 61,6 ppm C;H,
Check Time 11:58
Zero Reading 0.1 ppm CyHy
i Time 11:59
('E:;;:: Reading 61,5 ppm CyHy
Reg Pressure 150
Zero Drift vl:I.u:uk @z2x S G
repeatability zero 0.0
Acceptance Accept
Zero Drift (%) 0.1
Span Drift (%) 0.2
Acceptance zero Accept
Acceptance span Accept

CALIBRATION TO BE CARRIED OUT BY OR UNDER THE SUPERVISION OF MCERTS QUALIFIED PERSONNEL WITH LEVEL TWO AND TE4

Name:

Matthew Ellisc

m

MCERTS ID:

MM-05-682

Personnel Present:

KCB/MRE

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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GAS CALIBRATION MEASUREMENTS

Client: Paxford Composites |Date: 17/03/2015 Horiba 1D: MNone
Site: Huntingdon Job Number: PX0TMARIS FID 1D: AS0202
Stack 1D: Spray Booth Two  |Mobile Lab 1D VU64 VXV Sonimix 1D Mone
Reference oxygen % None Nitrogen cylinder 11 Zero Grade Initial N; pressure bar MNone
GAS CALIBRATION LOG - DIRECT MRA'I'ION
50, CcO NOx 0, CO, YOCs
Gas Cylinder 1D: 188218
150

Initial Reg. Pressure bar

Cylinder Coneentration:

61.6 ppm CyHy

Span Value:

61.6 ppm CHg

Analyser Range:0 -

100 ppm C;Hg

Check Time 14:20
Zero Reading 0.016 ppm C;Hy
Initial Gain 4.49
' Time 14:21
f:fdtz;’::t SERTInG 0 ppm CyHg
Final Gain 4.49
: Time 14:23
(;\;‘: Reading 64.0 ppm C3Hy
Initial Gain 1.72
Adjust Time 14:24
Span Reading 61.6 ppm CyHy
Final Gain 1.61
Check Time 14:25
fero Reading I | | 0.0 ppm CyHg

VOCs
Span Value: 61.6 ppm CiHy
Time 14:27
C"heck Reading 0.0 ppm CiHy
Zero -
Pass/fail PASS
Time 14:28
Check Reading 61,4 ppm CyHy
Span Response Time/s 15
Pass/Tail PASS
50, CO, VOCs
Span Value: 61.6 ppm CyHy
Check Time 15:43
Zero Reading 0.0 ppm C;Hg
Time 15:44
C:;izk Reading 61,3 | ng CHy

Reg Pressure

Zero Drift check @2x

ppm CHy

repeatability zero 0.0
Acceptance Accept
Zero Drift (%) 0.0
Span Drift (%) 0.4
Acceptance zero Accept
Acceptance span Accept

CALIBRATION TO BE CARRIED OUT BY OR UNDER THE SUPERVISION OF MCERTS QUALIFIED PERSONNEL WITH LEVEL TWO AND TE4

Name:

Maithew Ellison

MCERTS ID:

MM-05-682

Personnel Present:

KCB/MRE

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO]1

Checked by: W

Version |
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2.2.5 - Particulate Summary Sheets

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: Jaaf Version 1 Page 27 of 56



Spray Booth One - Particulate Results Summary

NATIONAL PHYSICAL LABORATORY

Continuation Sheet

Field Units Blank TEST 1

Date dd/mm/yyyy 17/03/2015 17/03/2015
Test No. Blank &R I:_ZQ:G;J iokss
Filter No. 15TFO01 156TF002
Stack Description SB1 SB1

- |Start Time hh:mm - 11:05
End Time hh:mm - 11:35
Total Time |min - 30
Stack Temp. Cc - 19
Gas Meter Temp Cc - 22
Gas Meter Pressure kPa - 102.4
Filter mg 00 2.0
Washings mg 0.2 4.0
TOTAL Mass Collected ma 0.2 6.0
Acetone Residue Blank |mg 02 -
Test H20 % Vol - 2.0
Stack Temp °c - 18.7
Stack Pressure kPa E 102.4
Nozzle Diameter mm - 6.03
Duct Area m? - 0.47
Isokinicity % - 98
Stack Velocity Stack T & P, uncorrected, ms™ " 4.68
Gas Vol. Sampled Dry Gas Basis, Ambient Tand P - 0.25
Gas Vol. Sampled Wet Gas Basis, Standard T and P - 0.22

Particulate

Concentration

Wet Gas Basis, Standard T
and P, mg Nm™

Standard Tand P, g 5™

Expanded Uncertainty +/-mg Nm™, 95% Conf, k=2 - 2.4
Emission Limit Value Wet Gas Basis, 50 g
(ELV) Standard T and P, mg Nm™
Percentage of Emission
Limit Value (ELV) for Wet Gas Basis, Standard Tand P, % 2 54
Test

Wet G is,
Mass Emission PR S 7 0.08

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1

Checked by: M

Version |
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Spray Booth Two - Particulate Results Summary

NATIONAL PHYSICAL LABORATORY

Continuation Sheet

Particulate
Concentration

Wet Gas Basis, Standard T

and P, mg Nm™

Units Blank TEST 1
Date ddimmlyyyy 17/03/2015 17/03/2015
Test No. Blank SE2 ?I.::ﬁu'ates
Filter No. 15TF003 15TFO04
Stack Description 8B2 sB2
Start Time hh:mm - 14:15
End Time hh:mm - 14:45
Total Time min . 30
Stack Temp. Cc - 21
Gas Meter Temp c 5 21
Gas Meter Pressure kPa i 102.4
Filter mg 0.0 28
Washings mg 0.1 25
TOTAL Mass Collected |mg <0.2 53
Acetone Residue Blank |mg 02 -
Test H20 % Vol - 1.4
Stack Temp °c - 21.0
Stack Pressure kPa - 102.4
Nozzle Diameter [mm - 6.03
Duct Area m? - 0.64
IsoKinicity % - 103
Stack Velocity Stack T & P, uncorrected, ms™ - 7.88
Gas Vol. Sampled Dry Gas Basis, Ambient T and P - 0.44
Gas Vol. Sampled Wet Gas Basis, Standard T and P - 0.39

Standard Tand P, g s™

Expanded Uncertainty +/-mg Nm™®, 95% Conf. k=2 - 1.3
Emission Limit Value Wet Gas Basis, o s
(ELV) Standard T and P, mg Nm™?
Percentage of Emission
Limit Value (ELV) for Wet Gas Basis, Standard T and P, % 1 27
Test

Wet Gas Basis,
Mass Emission FLIAE S - 0.08

Reference:BO102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1

Checked by: M

Version |
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2.2.6 - Method 5 Sample Sheets

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: 14 A0 Version | Page 30 of 56



NATIONAL PHYSICAL LABORATORY
Continuation Sheet

Test no SB1 Particulates Test 1 Site: Paxford Composites Stack Description: SB1
Date 17-3-15 ddimmifyy Filter No: 15TF002 Absorber No(s): TO1/A-D
nozzle diameter 6.03 mm Blank 1.D.: 15TFO01
Stack Pres (with +/- above
SITE TEANM: KCB/MRE
[barometric if unknown enter zero) a k0 -
COMMENTS: Spray Booth One Particulates Test 1 of 1
end volume reading 652.523 |m® Control Box L.D. No: AS0008
- 3 - o \ -
§start volume reading 652.272 |m end time 11:35 |hh:mm Stack Thermocouple I.D. No. AS025Ta
ivolume sampled 0.25 m* |starttime | 11:05 [hh:mm Probe L.D. No. AS0257
Conditions Value  |Units Itutal time | 00:30 [hh:mm Barometer LD. No. AS0628
Istop time 00:00 Jhh:mm Pitot 1.D. No. ASD568
|Stack pressure 768.33 mmHg |Diagram of Sample Location:
|Gas Meter Calibration Factor Y 0.9261
Ref oxygen Value 21 %
Moisture content 20 %o
ICO 0 ppm
0 0 %
In. 79.05  |%
lo: 2095 |%
ry molecular wt 28.84
tack molecular wt 28.62
forifice AH@ Factor 57.70  |mmH,0
farea of stack 047  |m? |LEAK CHECK
IPbar 1024.1 mbar IPre vac (in Hg): 10 Post Vac (in Hg): 1.0
[Pbar 768.3 |mmHg
IPHN tube coeft 0.83 Leak rate (m’M) or (%): <2% Leak rate {(m*/l) or {%): <2%
IReferem:e Temp 273 K
IRefefence Pressure 760 mmHg
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: w Version 1
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Start Time at this Position or VORI Probe Hime:at stack | % | oven |impinger [ResiniL| Meterin Mictar
Settin raading at osition “aeh Ap &b Temp Ts Tamp Tem Tem ine Tm(in) out Uncyuum
g start P position / P Tp P P Tm(out)
3 3 mm o o o o Q o o, T
hh: mm m min H.0 mm H;0 C C (] C C C C in Hg
2
1: 11:05 652.2720 A1 5 2.80 11.8 18 160 /A 17 N/A 20 20 1.0
2: 11:10 652.3190 Al 5 3.00 126 19 158 MN/A 15 A 22 22 1.0
3: 11:15 652.3720 A2 5 260 10.9 18 159 INSA 15 MNFA 22 22 1.0
4: 11:20 652.4200 A2 5 2.20 9.2 19 160 M/A 15 NIA 23 23 1.0
15 11:25 B652.4800 A3 5 1.00 4.2 18 160 NIA 15 NFA 23 23 1.0
16: 11:30 652 .4930 A3 5 0.80 3.4 20 160 NAA 16 MNIA 24 24 1.0
Fi 11:35 652.5230 STOP
8.
R
10:

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPC01
Checked by: 14,74 Wersion 1 ' Page 32 of 56
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Start Time at this Position or vnlyme Probe T Stack Lroh; Oven | Impinger |Resin/L Meter in —
Settin reading at osition S ap &h Temp Ts Toup Tem Tem ine Tm(in out Vacmm
g start P position / P Tp P P b | Tmiouty
hh' 3 H mm (] o Qa Q a o, Q &
:mm m min H,0 mm H;0 C C C C C C C in Hg

44

45:

45:

47

48:

Summaﬁ values 652.52 30 8.68 18.7 159.5 | #DIVIQ! 15.5 nla 22.3 1.0

|Duct | Stack Flow Characteristics: SB1 Units

Test No SB1 Particulates Test 1

Stack Velocity at stack gas T & P and a wet gas basis 468 |ms™

Stack flow @ STP, O; (ref) and on a dry gas basis MNiA mis™?

Stack flow @ stack gas T & P and on a wet gas basis 220 |(m%?

Stack flow @ stack gas T & P and on a dry gas basis 215 m’s™

Stack flow @ STP and on a wet gas basis 2.08 ms?!

Stack flow @ STP, O; (ref) and on a wet gas basis NA |ms?

Gas vol. samp. @ STP and on a dry gas basis 0.22 |m?

Gas vol. samp. @ STP, Osfref), and on a dry gas basis NIA m®

Gas vol. samp. @ STP and on a wet gas basis 0.22 m°

Gas vol. samp. @ STP, O, (ref) and on a wet gas basis NIA m?®

Percentage Isokinicity 98 %

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: ] . f Version 1 Page 33 of 56
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Test no SB1 Isocyanates Test 1 Site: Paxford Composites Stack Description: SB1
Date 17-3-15 dd/mmiyy | Filter No: NiA Absorber No(s): TO1/A-D
nozzle diameter 6.03 mm Blank 1.D.: INFA
Stack Pres (with +/- above :
TEAM: KCBMRE
|barometric if unknown enter zero) @ PO SHE BN
COMMENTS: Spray Booth One |socyanates Test 1 of 1
end volume reading 652.816 |m°® Control Box LD. No: AS0008
i 3 t 4 y A ~ET
istart volume reading 652.547 |m Iendtime 12:23 |hh:mm Stack Thermocouple 1.D. No. AS0257a
ivolume sampled 0.27 m® Istarlﬁme 11:53 |hh:mm Probe L.D. No. AS0257
Conditions Value |Units |wta| time | 00:30 [hh:mm Barometer LD. No AS0628
Istop time 00:00 |hh:mm Pitot 1.D. No. ASD568
[Stack pressure 768.33 |mmHg |Diagram of Sample Location:
|Gas Meter Calibration Factor Y 0.9261
Ref oxygen Value 21 %
isture content 1.1 %
ICO 0 ppm
fco. 0 %
M, 79.05 %
10, 20.95 %
ry molecular wt 28.84
tack molecular wt 28.72
{orifice AH@ Factor 5770 |mmH.D
farea of stack 047  |m? |LEAK CHECK
{Poar 10241  |mbar IPre Vac (in Hg): 10 Post Vac (in Hg): 1.0
Igbar 768.3 mmHg
[pitot tube coeft 0.83 |Leak rate (m’l) or (%): <2% Leak rate (m*/l) or (%): <2%
|Reference Temp 273 |K
|§leference Pressure 760 mmHg

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: Tuud Version 1 Page 34 of 56
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Start Time at this Position or Wi!'!me Probe Yimeat Stack i Oven | Impinger |[Resin/L Meter in i
Setting readiog at position aach - &h Temp Ts Temp Temp Temp ine Tm(in) out Vacuum
start position | Te Tm(out)
. 3 T mm o ] ) [} [ o o =

hh: mm m min H,0 mm H,0 c C C [+ (- C C in Hg
11:53 B652.5470 Al 5 3.00 126 19 161 NSA 14 MNFA, 22 22 1.0
11:58 652 5980 Al 5 3.20 13.4 20 161 MNSA 15 MIA, 22 22 1.0
12:03 652.6500 A2 5 240 101 18 160 MiA 15 MNIA, 21 21 1.0
12:08 652.6960 A2 5 2.40 101 18 160 MNiA 14 MNFA 21 t 1.0
12:13 652.7420 A3 5 1.20 5.0 18 161 MIA 15 INSA 21 21 1.0
12:18 652 7790 A3 5 1.20 5.0 18 160 MNIA 16 NIA 22 22 1.0
12:23 652.8160 STOP

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCOI
Checked by: w Version 1 Page 35 of 56
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Start Time at this Position or VDIE’me Probe Vo ot Stack FROR Oven |Impinger |Resin/L| Meter in Meter
Settin reading at osition each Ap Ah Temp Ts Temp Tem Tem in Tm(in) out Vacuum
ng start P position / P T P P o - Tm(out)
< mm
hh: mm m? min H,0 mm H,0 °C °%c G °c °c "G e in Hg

44

|45:

46

47

48:

Summary values 652.82 30 9.38 18.5 160.5 | #DIVI0! 14.8 nla 21.5 1.0

IDuct 7 Stack Flow Characteristics: SB1 Units

Test No SB1 Isocyanates Test 1

Stack Velocity at stack gas T & P and a wet gas basis 4.90 ms™

Stack flow @ STP, O, (ref) and on a dry gas basis NI ms™

Stack flow @ stack gas T & P and on a wet gas basis 230  |m'%"’

Stack flow @ stack gas T & P and on a dry gas basis 2.28 m’s™

Stack flow @ STP and on a wet gas basis 2.18 m’s™

Stack flow @ STP, O, (ref) and on a wet gas basis NiA, ms™

Gas vol. samp. @ STP and on a dry gas basis 0.23 m’

Gas vol. samp. @ STP, O4(ref), and on a dry gas basis MNiA m?

Gas vol. samp. @ STP and on a wet gas basis 0.24 m?

Gas vol. samp. @ STP, O (ref) and on a wet gas basis MIA m?

IPercentage Isokinicity 99 %

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: Ua¥ WVersion 1 Page 36 of 56
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Test no SB2 Particulates Test 1 Site: Paxford Composites Stack Description: sB2
|Date 17-3-15 ddimm/yy Filter No: 15TF004 Absorber No(s): TO1/A-D
nozzle diameter 6.03 mm Blank I.D.: 15TFO03
IStack Pres (with +/- above "
TEAM: Ki MR
barometric if unknown enter zero) 0 50 = i
COMMENTS: Spray Booth Two Particulates Test 1 of 1
Iend volume reading 653.303 |m® Control Box 1.D. No: AS0008
i 3 = . - -
Istart volume reading 652.860 |m end time 14:45 {hh:mm Stack Thermocouple 1.D. No. ASD25Ta
volume sampled 0.44 m® Istarttime | 14:15 |hh:mm Probe 1.D. No. AS0257
Conditions Value Units total time | 00:30 [hh:mm Barometer I.D. No AS0628
lstup time 00:00 fhh:mm Pitot 1.D. No. AS0568
Stack pressure 768.33 |mmHg Diagram of Sample Location: S
Gas Meter Calibration Factor Y 0.9261
|Ref oxygen Value 21 %
IMoisture content 1.4 %
CO ppm
CO, 0 Yo
N, 79.05 %
O, 2095 |[%
dry molecular wt 28.84
istack molecular wt 28.68
~ |orifice AH@ Factor 57.70  |mmH0
area of stack 0.64 m? LEAK CHECK
Phar 1024.1 mbar lPre vac (in Hg): 10 |Post vac (in Hg): 1.0
Pbar ¥68.3 mmHg
pitot tube coeft 0.83 JLeak rate (m*n) or (%): <2% Leak rate (m’/1) or (%): <2%
Reference Temp 273 K
Reference Pressure 760 mmHg
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: T4asd Version 1

Page 37 of 56



NATIONAL PHYSICAL LABORATORY
Continuation Sheet

Start Time at this Position or volume Probe i stack | -2 | oven |impinger [Resini| Meterin | MeteT
Settin madmpat ition each o AR lremp1s| TP | tem Tem ine Tm(in) out | Nacimm
9 start P position [ P Tp P P Tm{out)
- 3 = mm (-] a o o o -] ] T
hh: mm m min H.0 mm H,0 (] C C c (o c c in Hg
2
1 14:15 652.8600 A1 5 4.60 19.3 22 161 NIA 16 160 18 18 10
2: 14:20 6529180 A1 5 5.80 24.4 22 160 NIA 15 160 19 19 1.0
3: 14:25 6529920 A2 5 6.20 26.0 23 160 NIA 17 160 20 20 1.0
4: 14:30 653.0780 A2 5 6.00 252 20 160 NIA 19 160 21 21 1.0
5: 14:35 53.1660 A3 5 5.20 218 20 159 NIA 23 160 22 22 1.0
Is: 14:40 653.2320 A3 5 5.40 27 19 160 NIA 23 160 23 23 1.0
7: 14:45 $53.3030 STOP
a:
a:
10:
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: T4 Version 1
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Start Time at this Position or volee Probe Tie-of Stack Frane Owven | Impinger |Resin/L Meter in Dacay
Settin readling at osition o ap &h Temp Ts Tomp Tem Tem ine Tm(in) Pae e
9 start P position / P To P P . Tm{out)
3 i mm (-] o o, o o -] ] &
hh: mm m min H,0 mm H,0 c c (o] C [ c C in Hg

44

145:

45:

47

48:

Summary values 653.30 30 23.24 21.0 160.0 | #DIvio! 18.8 160.0 20.5 1.0

[Duct / Stack Flow Characteristics: SB2 Units

Test No SB2 Particulates Test 1

Stack Velocity at stack gas T & P and a wet gas basis 788  |ms’

Stack flow @ STP, O, (ref) and on a dry gas basis NI m’s™!

Stack flow @ stack gas T & P and on a wet gas basis 504 |m%"

Stack flow @ stack gas T & P and on a dry gas basis 497  |m%™

Stack flow @ STP and on a wet gas basis 473  |m’s™

Stack flow @ STP, O, (ref) and on a wet gas basis NA  |m%™

Gas vol. samp. @ STP and on a dry gas basis 039 |m?

Gas vol. samp. @ STP, Ozlref), and on a dry gas basis INAA m®

Gas vol. samp. @ STP and on a wet gas basis 039 |m?

Gas vol. samp. @ STP, O; (ref) and on a wet gas basis MNIA m?

Percentage Isokinicity 103 %

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: w Version 1 Page 39 of 56



NATIONAL PHYSICAL LABORATORY

Continuation Sheet
est no SB2 lsocyanates Test 1 Site: Paxford Composites Stack Description: SB1
Date 17-3-15 ddimmiyy Filter No: A Absorber No(s): TO1/A-D
nozzle diameter 6.03 mm Blank 1.D.: MIA
Stack Pres (with +/- above 1 -
loa e if unkn r zero) ] mmH;0 SITE TEAM: KCBMRE
COMMENTS: Spray Booth Two Isocyanates Test 1 of 1
H 3
end volume reading 653.755 |m Control Box I.D. No: AS0008
H 3 2 = F -
start volume reading 653.337 |m end time 15:35 |hh:mm Stack Thermocouple 1.D. No. ASD257a
ivolume sampled 0.42 m° Istarttime 15:05 |hh:mm Probe 1.D. No AS0257
Conditions Value Units Itntal time | 00:30 |hh:mm Barometer L.D. No. AS0628
Isinp time 00:00 |hh:mm Pitot I.D. No. AS0568 l
{Stack pressure 768.33 [mmHg IDiagram of Sample Location: e
|Gas Meter Calibration Factor Y 0.9261 .
IRef oxygen Value 21 Y
[Moisture content 0 |%
fco 4] ppm
CO, 0 %
In, 79.05 |%
0, 20.95 %
dry molecular wt 28.84
istack molecular wt 28.75
Orifice AH@ Factor 57.70 mmHz0
farea of stack 0.64 m® JLEAK CHECK
inar 1024.1 mbar lPre vac (in Hg): 5 Post Vac (in Hg): 1.0
|Pbar 768.3 |mmHg
fpitot tube coeft 0.85 |Leak rate (m*n) or (%): <2% Leak rate (m’fl) or (%): 2%
IReference Temp 273 K
IReEerence Pressure 760 mmHg

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO01
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Page 41 of 56

— = =
Start Time at this Position or \FOll'.Ii'llE Probe Yot Stack eeabe Owven | Impinger |Resin/L Meter in Meter
Setting reading at position each Ap Ah Temp Ts Temp Temp Temp siie: Tm(in) out Vacuum
start position / Tp Tm{out)
" 3 H mm -] o, o, ] =] o o =
hh: mm m min H.0 mm H,0 c C C C C c (o in Hg
4
1: 15:05 653.3370 Al 5 460 193 25 160 NFA 15 160 21 21 1.0
2: 15:10 653.4010 A 5 5.00 21.0 22 159 MNIA 15 160 22 22 1.0
3: 15:15 653.4690 A2 5 5.80 24 .4 22 160 INSA 15 160 22 22 1.0
4 15:20 653.5420 A2 5 5.60 235 22 160 INSA 18 160 23 23 1.0
5 15:25 653.6140 A3 5 5.00 21.0 21 160 MSA 19 160 23 23 1.0
16: 15:30 653.6950 A3 5 5.00 210 20 160 MNFA 23 160 24 24 1.0
= 1535 653.7550 STOP
8:
9:
10:
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPC0O1
Checked by: T8 Version 1
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Start Time at this Position or volyme Probe IR, Stack CIone Oven | Impinger |Resin/L Meter in ret
Settin nmaiing at osition - Ap Al Temp Ts Temg Tem Tem ine Tmyin) out L
9 start P position / P Tp P P Tm{out)
mm
hh: mm m? min Ho | ™m H,0 °c °c o °c °c °c °c inHg
2
44
45
46!
47!
48:
Summary values 653.76 30 21.70 22.0 159.8 | #DIVI0! 17.5 160.0 22,5 1.0
Duct / Stack Flow Characteristics: SB1 Units
Test No SB2 Isocyanates Test 1
Stack Velocity at stack gas T & P and a wet gas basis 7.62 ms™
Stack flow @ STP, O (ref) and on a dry gas basis NIA, ms™
Stack flow @ stack gas T & P and on a wet gas basis 488 |m%
Stack flow @ stack gas T & P and on a dry gas basis 483 |m%"
Stack flow @ STP and on a wet gas basis 456 |m%™"
Stack flow @ STP, O, (ref) and on a wet gas basis MIA mis™!
Gas vol. samp. @ STP and on a dry gas basis 0.36 m?
Gas vol. samp. @ STP, Oz(ref), and on a dry gas basis MNIA m?
Gas vol. samp. @ STP and on a wet gas basis 0.37 m?
Gas vol. samp. @ STP, O, (ref) and on a wet gas basis NIA m?
Percentage Isokinicity 100 e

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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2.2.7 - Moisture Calculations

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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Continuation Sheet

Test No: Pa msCJEJ:ﬂlﬂﬂ Site: Paxford Composites
|Data: 17-3-15
Ipbar (mbar): 1024 Stack: SB1
Ipbar (mmHg): 768
nozzle diameter (mmy): 6,03 Site Team: KCB/MRE
Temp of Meter (in)/(out) °C: 22 Data Entered By:
Ay, (MmmH,0): 8.7
lFIIler No (if app): 15TF002
IEnu Volume Reading 652.52 m? end time 11:35 hr:min
IStm Volume reading 862.27 m’ start time 11:05 hr:min
Volume Sampled 0.25 m? total time 00:30 hr:min
IIMPINGER 1 2 3 4 5 6 ":::I';ﬂf
Absorber Solution (Type): DI Water DI Water Empty Silica Gel MRE
ISample No: TO1/A TO1/B TONC TOVD MRE
IAna!ysEs Required: Moisture MRE
IWeight of Jars plus absorber plus washings (g)
Weight of Jars plus absorber after sampling (g) B15.6 B09.7 657.6 B47.6 MRE
(Weight of Jars plus absorber (g) 8145 8008 B57.6 B44.7 MRE
Weight of Jars (g) 608.5 588 657.6 590.5 MRE
\Weight Galn (g) 1.1 <01 0 29
ITDtaI Welght Gain (1+2+3+4) (g) 39 I
Gas Volume of water at 0°C [ U] 4.86
Gas Meter volume at 0°C (1) 234.76
Imoisture content of Gases (%) | 20 |
NOTES:
at 0°c
Volume (I) of walar in gas phasa |5 Vwe= 1.2444 x wt of waler collecled (g)
Valume of gas sampled by meler () dry Vmo= 3582 x gas meter reading({ m% x (Pbar + dalla H/13.6) / (maler tamp +273)
moisiure conlent (fraction) = Vwe/(Vwe+Vme)
an approximation (s: 1 m® of gas weighs approx 1.2 kg
maislure content apriox = wi of waler collectad (g) x 100
wl of water collected () + (m* of gas on mater x 1200)
Reference:B0102/PAXFORD/PAXFORD/MAR2015/5Bs/PPCO]1
Page 44 of 56
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Continuation Sheet

Test No: 5 Eaﬂn ates ISIte: Paxford Composites
|Data: 17-3-15
Ipbar (mbar): 1024 IStack: SB1
Ipbar (mmHg): 768

nozzle diameter (mm): 6,03 Site Team: KCB/MRE

Temp of Meter (in)/(out) °C: 22 Data Entered By:

[AH e (MmH,0): 9.4
JFitter No (if app): N/A
IEnd Volume Reading 652.82 m?* end time 12:23 hr:min
IStart Volume reading 652,55 m? start time 11:53 hr:min

Volume Sampled 0.27 m? total time 00:30 hr:min
IIMPINGER 1 2 3 4 5 g "::::::5 ct)‘l
Absorber Solution (Type): DI Water DI Water Empty Silica Gel MRE
|Sample No: TO1/A TO1/B ToV/C TO/D MRE
Analysis Required: Moisture MRE
Weight of jars plus absorber plus washings (g)

Weight of Jars plus absorber after sampling (g) 8355 708.2 628.2 865.2 MRE
Welght of Jars plus absorber (g) B36.3 708.1 628.2 862.3 MRE
Welght of Jars (g) 6225 5029 6282 584 4 MRE
|Waight Gain (g) -0.8 0.1 0 2.9
ITotaI Weight Gain (142+3+4) (g) [ 22 |
|Gas Volume of water at 0°C (1) 274
IGas Meter volume at 0°C (I) 252,32
[Moisture content of Gases (%) | 1.1 |

NOTES:

at 0'c

Volume (I) of waler In gas phase (8 Vwe= 1.2444 x wt of waler collectad (g)

Volume of gas sampled by meler ()) dry Vime= 359.2 x gas meler raading( m?) x (Pbar+ della H/13,6) / (meter temp +273)

moistura conlent (fraction) = Vwo/(Vwe+Vme)

an approximation is: 1 m* of gas weighs approx 1.2 kg

maislure content aprrox = wi of water collected (g) x 100

wi of water collected (a) + (m* of gas on mater X 1200)
Reference:BO102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO]1
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Test No: Pa dsilima ISIto: Paxford Composites
IDam: 17-3-15
Ipbar (mbar): 1024 IStack: SB2
Ipbar (mmHg): 768
nozzle diameter (mm): 8.03 Site Team: KCB/MRE
Temp of Meter (in)/(out) °C: 21 Data Entered By:
AH,ye (MmMH,0): 232
|Flltar No (if app): 15TF004
IEnd Volume Reading 653.30 m? end time 14:45 hr:min
Start Volume reading 652.88 m* start time 14:15 hr:min
Volume Sampled 0.44 m? total time 00:30 hr:min
IIMPINGER 1 2 3 4 5 6 ":;‘:::;:'
Absorber Solution (Type): DI Water DI Water Empty Silica Gel MRE
|Sample No: TO1/A T01/B To1/C To1/D MRE
Analysis Required: Moisture MRE
fWeight of jars plus absorber plus washings (g)
Weight of Jars plus absorber after sampling (g) B14.2 809.9 657.6 8537 MRE
Weight of Jars plus absorber (g) B156 B809.7 657.6 B47 6 MRE
\Weight of Jars (g) 6085 588 657.6 590.5 MRE
\Weight Gain (g) ' 1.4 0.2 0 6.1
ITol;al Waeight Gain (1+2+3+4) (g) 49 I
Gas Volume of water at 0°C (1) 6.10
Gas Meter volume at 0°C (1) 417.50
IMulsture content of Gases (%) | 1.4 |
NOTES:
al 0°c
Volumae (I) of waler in gas phase is Vwc= 1.2444 x wi of waler coliected {u)
Volume of gas sampled by mater () dry Vme= 358.2 x gas meter reading( m*) x (Pbar + della H/13.8) / (meter tamp +273)
molsture content (fraction) = Vwe/(Vwe+Vme)
an approximation Is: 1 m® of gas welghs approx 1.2 kg
molsture content aprrox = wi of watar collactad (q} % 100
wt of water collected (a) + (m” of aas on maler x 1200
Reference:B0O102/PAXFORD/PAXFORD/MAR2015/5Bs/PPCO1
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Test No: 185 gs:ales Site: Paxford Composites
IDB!G: 17-3-156
Ipbur (mbar): 1024 Stack: §B1
Iphar (mmHg): 768
nozzle diameter (mm): 603 Site Team: KCB/MRE
Temp of Meter (in)/(out) "C: 23 Data Entered By:
AH,,s (MmH,0): 21.7
|Fllter Mo (if app): NIA
IEnd Volume Reading 653.76 m* end time 15:35 hr:min
Start Volume reading 653,34 m* start time 15:05 hr:min
Volume Sampled 0.42 m* total time 00:30 hr:min
IMPINGER 1 2 3 4 5 8 ":::::;:1
Absorber Solution (Type): DI Water DI Water Empty Silica Gel MRE
Sample No: TO1/A T01/B TO1/C TO1/D MRE
Analysis Required: Molsture MRE
Weight of jars plus absorber plus washings (g)
Weight of Jars plus absorber after sampling (g) 8334 707.3 628.2 870.9 MRE
Weight of Jars plus absorber (g) B355 708.2 628.2 8652 MRE
(Weight of Jars (g) 622.5 502.9 628.2 584 4 MRE
Welght Gain (g) 241 -0.8 0 5.7
ITutaI Welight Gain (1+2+3+4) (g) 2.7
|Gas volume of water at 0°C (1) 3.36
Iﬂas Meter volume at 0°C (1) 391.21
[Moisture content of Gases (%) | 0.9 |
NOTES:
at0°c
Volume {) of water in gas phase is Vwe= 1.2444 x wi of water collected (g)
Voluma of gas sampled by meler () dry Vmes 358.2 x gas meter reading( m®) x (Pbar + dalta H/13.6) / (meter tamp +273)
moisture content (fraclion) = Vwe/(Vwe+Vme)
an approximation is: 1 m" of gas welghs approx 1.2 kg
maolislure content aprrox = wl of waler collacted (g) x 100
wi of water collacied (a) + (m? of ans on mater x 1200}
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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2.2.8 - Uncertainty Calculations
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Uncartainty calculation for Gaseous Measurement of TOC to BS EN 12619

Spray Booth One
Limit value | Sﬂlmﬂlm’iwrﬁmd]m Cal gas conc 1 86.87|mg.m™ TOG [ for
02, % (Muiisture, % Pressume, KPa Temperature, K
Measured concentration mgnna Full Scale Y P ret 2080 0.00 101.30 273.00
Measured concentration 83.8] mgim’* [Comected) measured 20.90 000! 10130 273.00
—I_Unnell 0.00 100 00 1.00]
Factors 1 1.60 1.00/ .00 100
inty in factor 0.00 0.01 .00 0.00}
Comection Facior .00 uf .01
Value 1 specification Effect of difl
5 seconds 50.000 D.34 mgim3
B0 seconds D21 % full seale
3 minubes
3 |
0.133 im3 0.133 mg/m3
.15 fm3 0.2 mgim3
0.4 mg/m3 < 0.4 myim3
014 3 0.4 Bamn ranges
024 mg/m3 0.7 mg‘m3 (fong tamn) i max wvalue at caib
.02 % of full stalel3 kPa <2% /3 kPa fiow 95.00 105] 100[kPa
0.8 13 of full scalef? kP2 <3% [ 2kPa pressure 100.75 1% 100.58[kPa
.01 !m 0.5 mo/m3 M0k (&t span) [temp 287 288 5 28T 5[K
20 02 mg/m 0.8 mg/m3 02 range 8 16 20[% wol
2560 D2 im’ SOZ rangs o 300 0| maim3
850 02 mmﬁﬂ] sum of all effects ofthess  [NOrange 0 600 0 |maim3
150 (7] 1 interferents when taking all | NO2 range 0 50 0] maim3
430 02 mglm® postive or all negative CO range o 500 0| maaimid
18 D2 mgin® effects snall be fessthan 1 ooz range 0| 20 0% vol
40 02 maim’ s HCI range 0 5 0| maim3
20 02 mgim® H20 ranad 0| 20 of% vl
o % full sl 10V 2% range 53 121 10|V
10 % of value within 15% of et gas walue (5 mgima)
1 % of value < 0.13vol 10 voR
129 % of value < 2% of walbe |
Unoertainty Walue of uncertai maim3
Standand deviation of repeatabiity at zero Uy for mean 0.02
Standard deviation of repeatabiity at span level Uy for mean use rep at 2em
Lack of ™ 023
Duift | [ 0.20
wolume or pressure flow dependence Ugens 0.03
atmopsheric pressure dependence Unores 10.04
ambiert lemperabure dependence L 0.00
02 [T 0.1 Use largest of sum of all positive or all neg infi
S02 (mam3) [T 0.3
NG (mgim3) Uee a.ce
NOZ (mgim3) s 0.04
GO {mgim3) U 0.13
CO2 (% wol) User 0.13 017 3l =es Criteria
HC! jmginT) Vst 0.01 0.00 =1 -ves sum < 1 mgim3
H20 (% wol) Ut 0.12 017 largest 1.67624129
Dependence on vokage Ho 0.14 Walue to use for merference uncedainty
losses in the line (leak) [ 0.48 Upe 017
Uncertainty of calibration gas gl 0.62
control gas Uooriros 454
Uncertainty infactor o =]
Measurement uncertainty
|Combined uncerainty 492 mgim’®
{Emanced uncenanty k 2 883 __ mgfm’
nds 10.00
expressed with a level of confidence of 35% fEEE] [=ELv
with a level of confidence of $5% 10,00 mg.m™
With a leved of confidence of 855 | 11.93 [ vaiue
Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
Checked by: M Version | Page 49 of 56



NATIONAL PHYSICAL LABORATORY
Continuation Sheet

Uncertainty calculation for Gaseouws Measurement of TOGC to BS EN 12619

Spray Booth Two
Limit valwe 1 50|mgim’” {corrected) TOC Cal gas conc | 58.57|mg.m™ TOC Cal for referer
| 02, % [Moisture, % _[Pressure, KPa [ |
Measured concentration mg‘mﬂ Full Scale mylm’ Jret 2085 0.00 101.30 273,00
Measured concentration 6.7 | mg/m” (Corrected) measured 2095 0.00 101.30] 273.00)
Uncert 0.00 1.00 0.00 1.0
Factors 1 1.00 .00 ¥ 1
Uncerainty in factor 0.00 0.01 Li'.d
1.00]ur L0
Value specification Effect of dril
15 seconds 60,000 0.42 mgimn3
60 seconds 026 % full seale
31 minifes
31
0.133 mgm3 0.133 mg/m3
0.15 ma/m3 0.2 mafm3
0.4 mgim3 <0.4 myima
[ maim3 0.8 ma/m3 ranges
[EF] mgim3 0.7 ma'ms3 (long term) min
0.02 % of full scaleld kPa <2 % (3 kPa Tow 85.00
08 5% of Tull scalei2 kPa <3% [ 2kPa 100.76
001 0.5 malm (10K (at span)_[remp 287
02 0.8 mgim3 02 range L
02 maim® S02 rangs [ 300]
ahe PN sum of all effecis of these | NO range o 500
2 interferents when taking a2l |NOZ rangd o 50 a
430 02 Irrg;l'ﬂ'l3 positve or 3 negative GO range o 500 o
18 02 |mgins® effects shall be lessthan 1 |00z rangs 0 20 0% vol
= 40 02 |%F e HC range 0 5 0] mgim3
(H20! 20 0.2 H20 rangd o 20 0% wal
dependence on voliage 0.1 % full scaiel 1OV <% rangs \iolta 93 121 110[W
Control gas reading difference 10 % of value within 15% of Sest gas vaiue (5 mg/ma3)
losses in the line (eak) 1 % of value < D_1%wval 110 voit
|Lkmmﬂamg 200 % of value < 2% of value
Pesformance charactesdstic Uncerainty Walue of uncertainty guantity _mgim3
Standand deviaBion of &l zera Uy dor rmsan ooz
Standand deviation of ility 2t span leveld Uy for mean wuse rep at zero
Lack of 1 ™ 0.23
Drift { [ 024
wolume or pressure flow dependence Bepons: 003
atmogpshernic pressure dependence [ S— 0.04
ambiert iemperature dependence Ve 0.00
a2 Wpsars o911 Use largest of sum of all positive or all negative influences
SO2 (maimd) e 013
MO (mg/m3) Moo 0.08
NOZ (mgim3) [T 0.04
GO (mgim3y [ T 0.13
COZ (% vol) Wit 013 0.17 a #ves Criberia
HCI mgim’) [T 0.01 0.00 all -ves sum < 1 mgim3
H20) (% voi) [ 0.12 0.47 largest 1.973839355
Dependence on voltage [T 0.14 Walue to use for inderference uncertainty
iosses in the line (leak) Mo 0.57 e 017
Uncentainty of calibration gas T 1.14
control gas Uiz 5.70
Uncertainty infactor ul 1.05
Measurement uncartainty I
Combined uncertainty 585 mg'm’
Expanded uncertainty It= 2 1.7 mg/m’
Uncemainty comected to std conds 11.89 mgim® :
Expanded uncemainty Jexpressed with a level of configence of 95% 73.18 S ELV
Expanded uncerainty lexpressed with a level of confidence of 95% 11.89 [mo.m™
S2d uncenain with 2 level of confidence of 95% | 12,05 [ value
Reference:BO102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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Uncertainty calculation for dust to BS EN 13284, Manual Gravimetric Method

vis
Spray Booth One - Run One Measurement Equation
Limit value (ELV) 50[mg.m™ Reference oxygenl 20,95"'.& by volume o= EJ.
Measured concentration 26.98 rng.m“'1 (at reference conditions) e
Measured Quantities Symbol Value Standard uncertainty Units Uncertainty as percentage Uncertainty at lv  Requirement of std
Sampled Volume Vo 0.25 uVy 0.001(m* 0.40 <=2%
Sampled gas Temperature Tm 295 uTm 2|k 0.68 <=1%
Sampled gas Pressure Pm 102.41 upp, 1|kPa 0.98 <=1%
Sampled gas Humidity H,, 0 uH, 1|% by volume 1.00 <=1%
Mass particulate m 6.0 um 0.23|mg 3.90 2.10 <5% of limit value
MNote - Sampled gas humidity, temperature and pressure are values at the gas meter
Leak L 2 % 2.00 <=2%
Uncollected Mass ucm o mg ] <=10%
(Instack filter - no rinse)
Intermediate calculations
Factor for std conds f5 0.93
uncertainty components symbol sensitivity coeff u (in units of fs)

Pm 0.009 0.008

H, 0.008 0.008 o SOV P

: 100 T, 1013

T 0.003 0.006

ufs 0.015 1.55
Corrected volume v 023 uV 0.004 M” V=V_f, 1.61
Parameter Value Units Sensitivity coeff Uncertainty contribution Uncertainty as %
Corrected Volume (standan W 0.23m° 115.02 0.43 mg.m™ 1.61 %
Mass m 5.99 mg 451 1.05 mg.m™ 3.90 %
Leak L 0.31 mg.m™ 1.00 0.31 mg.m” 145 %
Uncollected mass UCM 0.00 mg 4.51 0.00 mg.m” 0.00 %
Combined measurement uncertainty 1.49 mg.m™
Expanded uncertainty as percentage of measured value B 8.81 |% measured of value expressed with a level of confidence of 95%

{Using a coverage factor k=2)

Expanded uncertainty in units of measurement | 2.38 |i'!l§-l'ﬂl"i
Expanded uncertainty as percentage of limit value | 4.76 |3 ELV

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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Uncertainty calculation for dust to BS EN 13284, Manual Gravimetric Method

vi5
Spray Booth Two - Run One Measurement Equation
Limit value (ELV) 50{mg.m™ Reference o:nrgenl 20.95!“.{. by volume o= Ef
Measured concentration 13.46]mg.m™ (at reference conditions) T
Measured Quantities Symbol Value Standard uncertainty Units Uncertainty as percentage Uncertainty at Iv  Reguirement of std
Sampled Volume V., 0.44 uv,, 0.001|m* 0.23 <=3%
Sampled gas Temperature I= 294 uTm 2k 0.58 <=1%
Sampled gas Pressure P 102.41 up, 1|kPa 0.98 <=1%
Sampled gas Humidity H,, 0 uH,, 1% by volume 1.00 <=1%
Mass particulate m 5.28 um 0.23{mg 4.40 1.18 <5% of limit value
Note - Sampled gas humidity, temperature and pressure are values at the gas meter
Leak L 2 % 2.00 <=2%
Uncollected Mass UcCM 1] mg ] <=10%
(Instack filter - no rinse)
Intermediate calculations
Factor for std conds fs 0.94
uncertainty components symbol sensitivity coeff u (in units of fs)
Pm 0.009 0.009
H, 0.0089 0.009 P Liker i e 5
2 100 T 1.3
T 0.003 0.006
ufs 0.015 1.55
Corrected volume v 0.42 uy 0.007 M° V=V_f, 1.57
]Farameter Value Units Sensitivity coeff Uncertainty contribution Uncertainty as %
Cormected Volume (standan W 042 m” 32.31 0.21 mg.m™ 1.57 %
Mass m 5.28 mg 2.55 0.59 mg.m™ 4.40 %
Leak L 0.16 mg.m™ 1.00 0.16 mg.m™ 1.15 %
Uncollected mass UCM 0.00 mg 2.55 0.00 mg.m™ 0.00 %
Combined measurement uncertainty 0.65 mg.m™
Expanded uncertainty as percentage of measured value | 9.68 |% measured of value expressed with a level of confidence of 95%
{Using a coverage factor k=2)
Expanded uncertainty in units of measurement | 130 II'I‘I-J-"IJ
Expanded uncertainty as percentage of limit value | 251 %6 ELV

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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2.2.9 Analytical Laboratory Details

Isocyanates
Analytical Laboratory RPS Laboratories
UKAS Lab Number 06035
Analytical Method HPLC
Accreditation UKAS
Date of Analysis 30/03/2015
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2.2.10 - Calculations Used in Reporting Results
Nozzle Selection

For isokinetic sampling, the pressure difference of the orifice meter must equal the
pressure difference of the Pitot tube pressure multiplied by the K-factor. Where:

2 T
K = Constant x sz X D“'l x DHg x M d 1= me 1m +273 Eﬂ_
M, A L=Bg J L L ¥27 ¥,

DH=K x Dp

Where:-

Constant: is a constant dependent on the units used to measure the nozzle (8.038x107 for mm)
D, the nozzle diameter mm
DHg a constant dependent on the sampler control box orifice and gas meter

B.. the percent water vapour in the emission as a fraction i.e.12% = 0.12
Bum the percentage water vapour in the air around the meter box often assumed to be zero
C, Pitot tube coefficient dependent on the Pitot tube type

T, the meter temperature in °C

T the stack temperature in "C

E, the stack pressure

P the meter pressure

My dry gas molecular weight

M, apparent stack gas molecular weight

DH pressure drop across the orifice (mm water)

DP differential Pitot pressure (mm water)

From this the correct nozzle size can be determined.

D, = Constant.Q P, |[1=-B,
(r,+273)c, N\ 1-B,,

Where the Constant = 0.6071 Metric

T, + 273 )M,

(7, (aP),, )

OQm = Orifice flow rate normally 21.2 actual Imin™

- ¢ |@, +273AH
2 PmMm

Where KKm =Orifice meter coefficient

Km=Qm __PM, =Const 4
AHT, +279) AH,

Where Const = 183.7 metric

Reference:BO102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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Moisture Determination Calculations

These calculations are based at 273K and 101.325kPa
To calculate moisture the following equation is used:

_ 0.001245 x W, x 100

W AH -
T b
13.6

(T, +273)

(0.001245 x W)+ 0359V

Particulate Concentration C, in stack Gases
At 273K and 101.325kPa and dry gas

W, T, +273 760

TV, T (. an,,
P, + :
13.6

C x 1000 mg/Nm3

Oxygen Concentration Correction C,,, to Particulate concentration

0 =0y (20.9-%0,ref)

X mg/N m’
o (20.9 — %0, Meas)

Dry Molecular Weight of gases

" Mp = 0.44(%C0,) + 0.32(%0,) + 0.28(%CO + %N)

Stack Molecular Weight of gases

M
M, = 0.18(B,.)+—(100-B,
: (By) 100( o)
Stack Gas Velocity
T, +273
(V) = 34962 C, x [(AP),, M,

Mass Emission Rate My,

C, x(V,),, xAx3600
M, = 10° kg/hr

Reference:B0102/PAXFORD/PAXFORD/MAR2015/SBs/PPCO1
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IsoKinicity
212 x10* xVm x Y K(Pb + [AH = D[ by J

13.6 )\ 273+ T,

s ®P 7D’ (Vs)av ”

D[ (Vs)avg (100 -B,,,)

W, = the weight change of the impingers during sampling in g

Vi = volume of dry gas sample in litres at temperature of the meter box

B, = the percent water vapour in the emission

Q = length of time sampling in minutes

Y = Gas Meter Calibration correction factor

Vs = Velocity of stack gas m/s

Cwm = measured concentration of particulate matter (mg/ma)

T = average temperature at dry gas meter (°C)

P, = atmospheric pressure (mmHg)

%0,,¢ =% oxygen at standard temperature & pressure
%050es = Yo 0Xygen measured on site

Cp = Pitot tube coefficient

DP = mean differential Pitot pressure drop (mm H,0)
DH = mean orifice pressure drop (mm H,0)
D, = diameter of stack (m)

D, = Nozzle diameter (mm)

T, = stack temperature (°C)

My = molecular weight of dry stack gas

By = moisture fraction

P, = stack pressure (mmHg)

A = duct c.s.a. (mz)

M, = molecular weight of wet stack gas

My = molecular weight of dry stack gas

W, = total weight of particulate matter (g)
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