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Dear Mr Levett,
Re: Stack Monitoring Results
Please find enclosed a copy of the above; | have had to send a hard copy because it is

double sided.

If you need any other information please don’t hesitate to contact me.

Yours faithfully
J A

P Bradley
H&S manager
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Aspen Environmental Ltd
25A Church Street, Uttoxeter, ST14 8AG.
Tel: 01889 568124. Mobile: 07976 646757

www.Aspenenvironmental.co.uk

Mr Tim Growcott,

Halcyon Environmental, Ref: L.2082
27 Brunel Grove,
Perton, Date: 18/10/2012
Wolverhampton.
WVe 7YD.
Dear Tim,

Emissions Testing at Nuttalls:

I am pleased to present our report of the emissions testing of the wood burning boiler at Nuttalls
in Dudley on the 12" September 2012.

If you have any queries on any part of this report, please do not hesitate to contact me.

Yours sincerely,
For Aspen Environmental Ltd,

@ﬁu@

-

Dr Geoff Buck,
Director.

Aspen Environmental Ltd: Company Registered in England 4773420: Company Registered for VAT 580 7063 39



Aspen Environmental Lid

Emissions Testing Report:
Part 1, Executive Summary:

Emissions Testing from: UlKIAS M

Wood Burning Boiler at A.Nuttall Ltd. ST 772CERTS

23956

“ T
|

Permit Number:

A.Nuttall Ltd,
National Works,
Hall Street,
Dudley.

DY2 7Dq).

Halcyon Environmental,
27 Brunel Grove,
Perton,

Wolverhampton.
WvVe 7YD.

Previous Monitoring Dates:

Monitoring Date:
12/09/2012
Aspen Reference Number J.1058

Aspen Environmental Ltd, { @ .Q,
25A Church St, Uttoxeter, Staffordshire, ST14 8AG. W

Report Compiled on 18" October 2012 (v1)
Prepared for Aspen Environmental Ltd by

Dr G.W.Buck (Director)

MCerts Registered MM 02 001 Team Leader
Level 2, TE1, TE3, TE4.
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Aspen Environmental Lid

Monitoring Objectives

Alan Nuttall Ltd operate a shop fitting design & manufacturing service at their Dudley
site. The process utilises a wood burning boiler to dispose of sawdust and offcut timber. For the
purposes of The Pollution Prevention & Control Act 1999, this is a Schedule B process,
controlled by the Environmental Health Department of Dudley Metropolitan District Council,
under the Environmental Permitting (England & Wales) Regulations 2007, and DEFRA’s
Process Guidance Note PG 1/12 (2012) Statutory Guidance for Combustion of Waste Wood.
The process guidance note sets the following Emission standards standardised to 273.1 K, 1013
kPa & 11% Oxygen.

Carbon monoxide (other processes <1 MW) 250 mg/m’

‘Total Particulate Matter {existing plant) 200 mg/m®
Oxides of Nitrogen (NOx)  (New plant) 400 mg/m’
Organic Compounds 50 mg/m’
Chlorine as HCI 100 mg/m’
Hydrogen cyanide 5  mg/m’
Formaldehyde 5  mg/m’

Dr G Buck & Mr J Buck of Aspen Environmental Ltd visited the site on the 25™ July
2012 to undertake the emissions sampling for compliance with the above limits. Unfortunately
the boiler was not performing correctly, and the testing was deferred until the 129 September
2012, when the testing was finally completed.

Aspen Environmental is accredited by the United Kingdom Accreditation Service
(Testing Laboratory No. 2395), to undertake sampling and analysis of combustion gases,
organics, particulates and hydrogen chloride to UKAS/MCerts standards.

There is only one non standard sampling point at Nuttalls, so the sampling had to be done
sequentially.

Carbon monoxide, Nitrogen oxides, Oxygen & Carbon dioxide were tested first using
Aspen’s Horiba PG-250 gas analyser, at the same time as Total organic carbon was tested using
Aspen’s Bernath 3006 flame ionisation detector. Hydrogen chloride & Formaldehyde were tested
using specific tubes during the instrumental sampling period, then removed to allow Hydrogen
chloride, Sulphur dioxide & Water vapour sampling. After these were all completed and
removed Particulate sampling could take place.

There are no special requirements of the sampling.
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Aspen Environmental Ltd

Operating Information.
Type & Description A wood burning boiler, used to dispose of waste timber and sawdust.
of Process The boiler runs continucusly.
Batch process None,
Fuel Type & Feedstock The boiler is fired using timber waste,
No other feedstock is used.
Normal Load The boiler runs on a continuously metered auger supply from a silo.
Unuwsual Occurrences None
Abatement System There is no other abatement system.
CEM system There is no CEM system,
Process Details Collected The is no log kept by Nuttalls

Monitoring Deviations

All substances listed in the moniloring objectives were sampled, including sulphur dioxide which is not
required by the process guidance note.

Only one sampling port is available and the exhaust is hot.
Only one pitot traverse was possible,
Particulate sampling was using a centre point protocol.
The impingers were fitled with hydrogen peroxide, as for SO2 sampling, and the solutions were
analysed for both SO2 & HCL
There were no other non compliances,

Results

The results are presented overleaf.

The Emission Limit Values given in the Table may be at variance with those in the operating permit
Issued by Dudley MBC, because the limits quoted are from PG1/12 (12), and the permit may predate this
guidance note. "
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Aspen Environmental Ltd

Part 2 Supporting Information

Appendix 1:

Aspen Personnel

Dr G.W.Buck MCerts Reg MM 02 001 Level 2 Team Leader
TE1, TE3, TE4 (to 11/2012)
Mr J. Buck MCerts Reg MM 06 783 Level | Technician (to 08/06/2017)

Tests for which Aspen is MCerts & UKAS accredited
Method Analyte & Procedure Status
Number .
A5 Particulates to BS 9096. 2003 MCerts
AS Particulates to EN 13284, 2002 MCerts
Al Flow in Ducts to EN 13284.2002 (Range 4 - 18 m/s) MCerts
A2 Total Organics using a Bernath 3005 FID to EN 13526, 2002 MCerts
A3 Speciated Organics using Charcoal tubes to EN 13649. 2002 MCerts
A10 Speciated Organics using a Modified Water Trap to EA LFTGNO0O8 UKAS
A4.2 Combustion Gases using a Horiba PG-250 Gas Analyser
Ad.2 Oxygen to EN 14789. 2005 MCerts
Ad4.2 Carbon monoxide to EN 15058. 2006 MCeris
Ad.2 Carbon dioxide to ISO 12039. 2001 MCerts
Ad.2 Nitrogen oxides (as NOx) to EN 14792, 2005 MCeris
A8 Water vapour to EN 14790. 2005 MCerts
A9 Hydrogen chloride to EN 1911-1. 1998 MCeris
A9 Hydrogen sulphide to USEPA Method 11 MCerts
AY Sulphur dioxide to EN 14791, 2005 MCeris
A6 Aliphatic Amines to EN 13649 (NIOSH Method 2010) MCerts
A6 Aromatic Amines to EN 13649 (NIOSH Method 2002) MCerts
Ab Ammonia to EN 13649 (NIOSH 6016) UKAS
Ab6 Formaldehyde to EN 13649 (NIOSH Method 2541) MCerts
Ab Hydrogen cyanide to EN 13649 (NIOSH 6010) MCerts
A6 Hydrogen chloride to EN 13649 (NIOSH 7903) UKAS
A6 Hydrogen fluoride to EN 13649 (NIOSH 7903) UKAS
Methods in use at Nuttalls are highlighted in red.
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Aspen Environmental Ltd

Aspen Forms & Documents relating to Aceredited Methods above

Form Description Application
Number
1 General Sampling Data Form Al, A2, A3, Ad, A5, A6, A8, A9
1A Additional Isokinetic Sampling Data Form Al, A5
2 Bernath 3005 FID Sampling Data Form A2
4 Horiba PG-250 Sampling Data Form Ad
6 Site Risk Assessment Form Al, A2, A3, A4, A5, A6, A8, A9
8 Velocity of Flow at Ambient Conditions for Sampling A5
9 Isokinetic Sampling Rates AS
10/11 BS 9096 Sampling Locations A5
14/15 EN 13284 Sampling Locations A5
19 Airflow Pitot Measuring Positions Al
37 Water Vapour Sampling Data & Calculation Table A5, A8
38 Molar Gas Density Calculation & Isokinetic Adjustment AS
40 Impinger Line Sampling Data A8, A9
42 Impinger method variations (H,S, SO,, HCI) A9
22 Pitot Flow Measurement Protocol Al
23 Bernath 3005 TOC Sampling Protocol A2
24 EN 13649 NMVOC Protocol A3
24A EN 13649 Tubes Protocol A6
24B EN 13649 Catch Pot Protocol Al0
30 Isokinetic Particulate Sampling Protocol A5
36 Horiba PG-250 Combustion Gas Protocol Ad
39 Water Vapour Sampling Protocol A8
41 Impinger Line Sampling Protocol A9
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Aspen Environmental Ltd

Appendix 2:
Wood Burning Boiler

Sample Locations.

Stack base Location

Accessed from ground level, Sampling point about 1.8 m above ground
A single 17 port .

Current Measurements for Flow Criteria

Pitot Tube Traverse

Stack Base.

Pv: 52,52,63,61, 58, 58, 62, 64, 61, 70. Pa

Ps; -27,-27, -33, -38, -38, -40, -36, -39, -33, -30, Pa
Temperature 166 ° C across.

Moisture & Homogeneity

Moisture: 7.2 %
Homogeneity — Not Required (Stack diameter < 1.13 m)
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A.Nuttall Ltd, Dudley

Aspen Environmental Ltd

Aspen Environmental Ltd

VR AL
e

Wood Fired Boiler Emissions
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Instrumental Means as Dry Gas

Nitrogen Oxides (as NO2)
Carbon monoxide

Oxygen

Carbon Dioxide

Total Organic Carbon
Temperature ° C

3599 ppm

777  ppm

4.0 %

6.7 %

6.3 ppim as propane
166.0 °C

7391 mg'Nm®
97.1 mgNm®
14.0 %
6.7 %
10.1 mg’Nm’ as Carbon

Summary as Wet Gas (Water = 7.21 %)

Nitrogen Oxides (as NQ,)

Carbon monoxide
Oxygen

Carbon Dioxide
Total Organic Carbon

Hydrogen cyvanide
Formaldehyde
Hydrogen chloride
Sulphbur dioxide

Total Particulate Matter

689 4 mg’Nm®
20.6 mg Nm’
13.1 %

6.2 %

9.4 mgNm® as Carbon

0.10 mg'Nm’
< 0.04 mg?l\'m3
924 mgul\'m3
231 mgﬂ\'ms
118.3 mg/Nm®

Summary Corrected to 11 % Oxygen

§72.6  mgNm®
1146 mgNm®

11.9 mgf.\'m“ as Carbon

0.13 mg/Nm®
<005 mg/Nm’
117.0 mgf_\'m’
31.8 mg/Nm®
149.7 mg/Nm®
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Aspen Environmental Ltd
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Aspen Environmental Ltd

Pitot Flow Measurements Aspen Environmental Ltd | ﬁ; ,
Client: A Nuttall Ltd Time & Date: 12/09/2012: 14:30
Address: Dudley Operator: GB +JB

Job Number: 1058
Location: Wood Burning Boiler
Details of Duct Absolute Atmospheric Pressure (millibars)
Instrument Correction Corrected
Duct Shape: Vertical Circular | Initial: 991 -2 989
Dimension / Diameter: (cm) 29 Final: 991 -2 989
Area: sq metres 0.07 Mean: 089
Axis 1: Axis 2:
Pitot Distance into Duct Velocity  Static Duct Velocity Static Duct
Tube % Diameter cm  |Pressure Pressure Temp Pressure  Pressure Temp
Position: Pv Ps ¢ Celsius Pv Ps * Celsius
Pascals Pascals Pascals Pascals
1 1.9 0.6 52 -27 166
2 7 22 52 -27 166
3 153 4.4 63 -33 166
4 21.7 6.3 61 -38 166
5 36.1 10.5 58 -38 166
6 63.9 18.5 58 -40 166
7 78.3 227 62 -39 166
8 84.7 246 64 -36 166
9 92.3 26.8 61 -33 166
10 98.1 28.4 70 -30 166
RMS & Means: | 6032 -34.1 166 60.32 -34.1 166

Mean Pv (Pascals) 6032 MeanTin K (°C +273) 439
Static Pressure (Pa) -34.1 Pitot Tub 331 K Factor 0.785
Duct Velocity (V) @ Temperature (T) in metres per second 9.74
Duct Velocity (V) @ 273K, 1013mb, in metres per second 5.91
Duct Volume Flow @ T in cubic metres per second 0.64
Duct Volume Flow @ 273K, 1013mb, in cubic metres per second 0.39
Duct Volume Flow @ 273K, 1013mb, in cubic feet per minute 827
Duct Volume Flow (@ Temperature (T) in cubic feet per minute 1363

© Aspen Environmental Form 19 Version 3 (December 2003)
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RGN | aboratories

Aspen Environmental Ltd

Test Certificale Pate 20872012

Citand Aspan Environmental Lid Ordent Ng. 171

25A Church Stroat Certificate No WK12.5032

Utioxeter )

Staffordshire tsgus No. 1

ST14 BAG
Conlact Or Geoff Buck Dato Reoaiad M giclreolr
Dascription 2 fiters & 2 sotutions for TPM Tectinkgua Gravimelric Slack
Sampla No. 714059 87692 Mathod
Total parficutole matist i <084 myg I DL
Sampla No. 714060 87894 Mothod
Yofsl partedats mattar ! 13.B0mg i DE{)
Sampla No. 714061 asz4az Mathod
Totat parboutate mabisr } 13mg l DB{UY
Sarmple No. 714082 GI743 Methed
Total partedate matter ! 2.8mg j DU

Pags tof 2

RPS Labaralonies Lid. Unll 12. Walcrs Edge Buginess Paek, Modwan Rosd. So¥ord. M5 IEZ
Tob (01813 872 2443 Fav: (0161} 877 3050
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Aspen Environmental Ltd

L ala e

ot
(X
Busibia]

HEAS
iy
Test Cartificate Date 26/0%2612
Chont Aspen Environmental Lig Corticata No. WK12-5632
Issua No, 1

Tested By Ceri Wanklyn pate 2510812012
Approved By L pe e Datn 26/09/2012

Lora MoKomachar

Chemist

For and on authorily of RPS Laboratories Ld.

Rethod Symba's U} Anahsis 1a UKAS Ancred fud
™) Asdlysisinnod UdAS Rovredifed

Cowrerty s vafuss o3 sod ppmd 5o prosdded (o ool with belerpretation anky, they o0b rot covernd by B stape of UKAS
somracdiaton.

Rezuits sinfad an ml a0e reteetng o i sampls voiuma

AP Lotz lrre and cordZons 2pply - 3 0ofy 1 Bvatatda v requost

ALY G OLY O Smplas Tas raderoid

This Botumend iy fod be reprocheced aliear Buan n el et with the aritten Fppronl of B fssing Rbiriine

Pagazol 2
RPS Labosatories Hd. Urdt 12, Walers Edga Business Park Modaen Roagd. Sa¥erd, M5 3E2
Tel: (0161} 672 2443 Fax (161) 877 3959
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Aspen Environmental Ltd

Laboratories

A e

Test Certificate Date 21/09/2012

Clent Aspan Environmental Lid Order No. 71

25 Church Sueel Cartifeata No. WK12-5933

Uttoxater

Staffordshire Issue No. 1

ST14 8AG
Contact Dr Geoff Buck Data Recaived 1700972012
Description 3 solutions for chioride & sulphata Tezhniqua IC Stack
Sampta No. 714083 G748 Method
Chloride ) 0.1 pg/mi 130 mi c27(U)
Sulphate 0.17 pg/ml C27(L)
Sample No. 714084 GO740 Method
Chloride ] 0.93 pg/ml 250 ml | C27(U)
Sulphate 0.37 pg/ml C27(V)
Sampla No. 714085 G750 Mathod
Chloride 26.7 pg/ml 211 ml ' c27(U)
Sulphate 10.9 pg/ml C27(v)

Paga 1 of 2

RPS Laboratories Lid. Unit 12. Walters Edge Business Park. Modwen Road. Satford. M5 3EZ
Telk (0161) 872 2443 Fax: (0161) 877 3950
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Aspen Environmental Lid

b
UKAS
TR
i

Test Certificate Date 210872012

Chant Aspan £nvironmentat Ltd CertFicata Ho.

WK12-6033
1508 No. 1

Tested By Nicholas Lynch fiale 2000812012

Approved By 6’ w Date 21092012

Joantw Dawhurst
Laboralory Menager
For and nn authority of RPS Laboratorias Lid

Ueiod Bymbess T AR B URHAR Asrimied
B ANShES S 0l UKAS Aooecive

COMOMTAtOn vates [rgim3 and pora) do provided 1o acshel wh Wi aaly, they s hed toventd by b scopa of 15428
BOOOERARLE, .
Paerdts elabed 2 i 350 Teferng 1 the LOTED wivrd,

PPS LaLorsinros srms Bivd CORITONS DERlY - @ 604y & vl on roguassd.
ANIYES CHTH Cut €0 2MPI0T 23 fettinad’
T8 doturra may ol ba mpmcaced pU than i Ll G20l with Bva willhos 3peieval of the eslng bty

Page 2¢f2

RPS Laboratenes Lid. Unit 12, Watars Edga Business Paric Modwean Rosd. Salford M5 3E2
Tel {0161) B72 2443 Fox: {0181) 877 3950
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Aspen Environmental Lid

WORKING FOR A HEALTHY FUTURE

CERTIFICATE OF ANALYSIS

ANALYSIS REQUESTED BY: Geoff Buck CONTRACT NO: 309451
Aspan Environmental Lid
25A Chruch Street PROJECT NO: 610
Utoxeter
Statfordshire DATE OF {SSUE;  02/10/2012
3T14 BAG

DATE SAMPLES RECEIVED: 14/03/2012

DATE SAMPLES ANALYSED; 26/09/2012

DESCRIPTION OF SAMPLES: Two x SKE tubes {soda lims)
ANALYSEIS REQUESTED: HCN analysis

METHOD: The samples were subcontracted for analysis using & colorimetric method.

Page Tof 2
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Aspen Environmental Litd

CONRACT NO: 30945-1
PROJECT NO: 610
DATE OF ISSUE: 02/10/2012

RESULTS:
Sample Hydrogen Cyanide Welght {ug)
G9744 1.0
G9745 <1.0

COMMENTS:

The limit of detection for this method is 0.1 pg.

IOM Consulting cannot accept responsibility for samples sent for analysis that have been incorrectly
collected or despatched by external clients, this includes calculated results based on the clients sampling
information.

REPORTED BY: AUTHORISED BY: )
———er TG Pliron Seart
i Allson Searl
David Todd Director of Analytical Services
Chemist
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Aspen Environmental Lid

CERTIFICATE OF ANALYSIS

Geoff Buck

Aspen Environrnental Ltd
25A Church Street
Littoxeter

Staffordshire

ST14 8AG

ANALYSIS REQUESTED BY:

DATE SAMPLE(S) RECEIVED: 14 September 2012

DATE SAMPLE(S) ANALYSED: 20 Seplember 2012
DESCRIPTION OF SAMPLE(S): Two SKC 226-118 Sorbent Tubes
ANALYSIS REQUESTED: Formaldehyde Analysis .

METHOD
NIOSH 2541,

WORKING FOR A HEALTHY FUTURE

CONTRACT NO: 30945-2
PROJECT NO: 810
DATE OF IESUE: 21/09/2012

The samples were prepared for analysis in accordance with IM 8 using a modification of

The samples were desorbed in 1 mb of toluene using mesitylena as an intermne standard. An
aliquat of each sample was analysed by gas chromatography {GC) with a flame lonisation
detector. The GC was fitted with a 30 metre ZB-WAX capifiary column and programmed to
heat from 60 lo 240°C. Calibralion standards were prepared from known weights of

analyticat grade chemicals in the desorption solution.

RESEARCH CONSULTING SERVICES
Fulti-disciplinary specialists in Occupadanal and Environmental Health and Hygicne

1OFi COMNSULTING HIMITED, Research Avenus horth, Riccaron, Edinburgh, EHE 4AF Linited Kingdom
Tedephone: +44 (1131 449 8OO0, Facsimela: + 44 (031 3F 449 8084, Ermail: lemaiom-workd org

BEGESTERED PN SITITEART RO, 105670, K00 CONRULTING L FED 15 A W EOLEY OV SUBSIDUAGY
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Aspen Environmental Ltd

GCONTRACT NO: 309452
PROJECT NO: 610
DATE OF ISSUE:  21/09/2012

RESULTS:
Sample Formaldehyde (g *)
Ga746 <5
Go747 <0.b ]

" UKAS accreditation for this work is restricted to results obtained directly from the analysis. Calcutated
results based on sampling infarmation provided by the client are cutside the scope of this accredilation

COMMENTS:
The limit of detection by this methad is 0.5 pg.

10M Consutting cannot accepl responsibility for samptes that have been incorrectly collected or despalchad
by extarnal clients.

Opinions and interprelations expressed herein are outsida the scope of our UKAS accreditation,

ANALYSED BY: AUTHORISER BY:
Y /4 Jomete 18%g

Jennifer Gray Carolyn McGonagle
Chemist Senior Chemisf
Page 2 of 2
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Aspen Environmental Ltd
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Aspen Environmental Ltd

Uncertainty Calculations 21/07/2008 Aspen Environmental Lid
Horiba PG-250 Combustion Analvser
Carbon dioxide l Oxvaen
0 12 0 200 Xr
0.03 12 0 200
0.03 12 0 209
0.03 12 0 20.9
0.02 12.01 o 2001
0.03 12 0 208
0.03 12.01 o 209
0.03 12 0 20.2
0.03 12.01 -0.01 202
0.03 12 0 209
0.03 12.01 0 208
0.03 12 0 20.91
0.03 12.00 0.00 20.90 Mean %
0.0 0.00 0.00 0.00 5D s
0.02 0.00 0.00 0.00 d=x-Xr
0.35 0.10 0.07  Uncertaingy ud = sqre (3 x d)
12 209 Xr Span Gases
1.30 1.30 Relative Uncertainey 2o BOC
20.00 23.00 Instrument Range
0.26 33 ®s  ppm Uncertainty
0.40 0.50 Lineanty Honba
0.20 0.25 Zero Dnft Horiba
0.20 0.25 Span Dnft Honba
o 0 Interferents 2o & ppm Aspen
0.022 0.0273 Lineanty ¢ & ppm Aspen
0.05 0.073 Zero SD Aspen
0.03 0.0373 Span SD Aspen
0.0012 0.0026% Awnosphenc Pressure MCents
0.02 0.025 Voltage 2 of EN
0.018 0.0375 Ambient Temp 2 of EN
0 o] Losses & Leakage Aspen
0.1 0.1 Zero Drift 2¢ & ppm Aspen
0.02 0.02 Span Drift %o & ppm Aspen
Carbon dioxide | Oxvzen |
Sum Sqs 0.0161084 0.0202231
SgRt 0.126823 0.142208 Cembined Uncertainty of Range
0.24876¢ 02787277 Expanded Uncerainty
0.9951 1.1149 % Uncertainty

Aspen Environmental Ltd Honba Uncertainty Calculations 13 Jul 2008
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Aspen Environmental Lid

[Uncertainty Calculations on Bernath 3005 FID  Aspen Environmental Ltd 3
783.1 823 8§25 Certified Values of propane conc in ppm
Bemath FID acrual mA readings (3012007

SO0 (3 803 562 8( §{1)  Con{f
1717 .77 1143 1.52 15.48 258

1716 138 1743 {32 1333 268

1718 .79 17.46 132 15.62 284 :
1714 177 1151 132 1338 263 :
1714 176 7.4 134 SRL 263 {
114 137 17.43 1.52 1354 263
110 177 17.43 13 15,36 263
17,14 178 1741 1.3 15,66 2 :
17.12 177 1747 132 1332 267 '

BEEAT! 178 1143 1.3 15.6 2

IERH 15 1737 152 153 ;
1713 1.37 1743 132 1338 263 Mean L
002 0.0t 0.03 .01 9.03 803 5D
223 233 223 23 223 228 students t p337 Stats Book o
004 £.03 0.8 2.03 011 .06 Repeatabil SD 3t i
3.60 0.00 0.80 400 0.00 2.0 Bias=  mean-true
0.04 0.03 .08 3.03 0.11 .05 Uncertaint bias — repeatability

0.26 1.43 0.45 1.69 68.72 222 Instrument Percentage Uncertainty -
1.00 1.00 1.00 1.00 1L.00 L.0G Gas Percentage Uncertainty |
1.62 1.7 1.09 106 1.23 2.43 Overali Calculated % Uncertainty t..

+2%% 2% 2% 2% +2% 3% Working Figures % of Reading £

|

Aspen Environmental Lrd 1835 L1784 Adter & Allen Appendin 2 vl Page 11 of 12
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Aspen Environmental Ltd

Uncertainty for Particulate Sampling to EN 13284: 2002 Aspen Environmental Ltd
Principal Uncertainties for Particulate Sample of 10 mg

Cehn Balance (PBS) at [00mg = 3.022mz g 933 0.0220 0.0403
Volume Measucement (SchlumbergeryiLabeal} 4851 = 0.5 %5 of volume 2 litres 4 EX 14.0000
=+ resaluion 0.7 litres G023 1200 00154

=23% 15008 211689

DGM Aspen 7

Change in BOM temperature
Change in atmasphetic pressure
Wo changs in hunidity {dry gas)
No change in oxygen LEV system)

0293 00341 50012
21013 0.0020 0.0000

noa
e}

Sum Sqs 371761
st £.0972
Expanded Resuit” 6.1 2%

Uncertainty for HCl Sampling to EN 13649; 2002 Aspen Envirenmental Ltd

Uncertainty for a series of duplicate measurements of HCI
data fron 1,999 Thyssen Krupp Led

sdfidimean 688=22059;
double to gllow forless good data (& 7 absolute aceuraey & standards}
double to 83 %6 = §.24 Expanded Result==+ 8.20¢%

H

conunuous pracess = no change in hunudity
v littlz change in remperature
low flow pumps with counters, se not identicat flows, but results divided by volumes {Aspen bubble fow meter cal)

L aboratories don't provide uncertainty estimates on analytical results
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