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Monitoring Objectives

At the request of Eric Cross of Glynwed Pipe Systems, RPS Consultants conducted stack
emission monitoring at the Cambridgeshire site in March 2012.

The monitoring programme at this installation was carried out to provide data on emissions to
atmosphere for comparison with the limits specified in the air emission criteria for this site.

The following tables detail the parameters requested for monitoring at each emission point and
the actual monitoring conducted.

Table 1.1

Emission Point

Parameters Requested to be Monitored 1

Fluidised Bed Exhaust

Volatile Organic Compounds v
Total Particulate Matter v
Specific Requirements Normal
Notes:
v’ Represents pollutants sampled
Authorisation/Permit Number: Report Version: 1
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Monitoring Results

Table 2.1 Monitoring results for emission point 1, Carried out on 30/03/2012

Emission | Periodic Uncertainty Reference Samolin Samolin Monitoring Accreditation Operatin
Substance Monitored Limit |Monitoring| Units (Expressed | Conditions 273K, the g Tillr)les g Reference Status g tatus g
Value Result il 1=2) 101.3kPa Method
Total Particulate Matter 20 44 | mg/m’ | +-024 | 273K 1013kpa, Wet |30/03/2012[13:19 - 14:20|BS ?§01§§84' MCERTS | Normal
Volatile Organic Compounds |, 30 | mg/m® | +-1.6 | 273K 1013kPa, Wet |30/03/2012|13:19 - 14:19| BS EN 13526 | MCERTS | Normal
(as Carbon)
Authorisation/Permit Number: Report Version: 1
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Operating Information

Table 3.1 Operating conditions during the monitoring of emission point 1 carried out on 30/03/2012

Comparison of Operator CEM and Periodic Monitoring Results

Parameter Result T
3 eriodic Monitoring
Substance CEMs Results (mg/m”) Results (mg /m)
Sample Date 30/03/2012 No CEMS Installed/Data Available
Process Type Batch
Process Duration 4 Hour

If ‘Batch’, was monitoring
carried out over the whole batch?

No — 1hr sample required

Abatement/Operational?

Not Installed
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Monitoring Deviations

Table 4.1 Monitoring Deviations for Emission Point 1

Total Particulate Matter &
Volatile Organic None None None
Compounds
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Monitoring Organisation Staff Details

Table 5.1 Sampling Personnel

Sampling . MCERTS Technical M(.jERl:S
Position Registration
Personnel Level Endorsements
Number
. Principal TE1, TE2, TE3,
Richard Harvey Consultant Level 2 TEA MM 02 020
Luke Prowse Trainee Trainee - MM 11 1145
Table 5.2 Report Author
e MCERTS Technical M(.:ERT:S
Report Author Position Registration
Level Endorsements
Number
Carl Redgrove Senior Consultant Level 2 TEL :{,%i’ TE3, MM 03 173
Table 5.3 Report Reviewer
: " MCERTS Technical M(.:ERT:S
Report Reviewer Position Registration
Level Endorsements
Number
. Operations TE1, TE2, TE3,
Glyn Harrison Manager Level 2 TEA MM 03 228
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Monitoring Organisation Method Details

Table 6.1 Monitoring Methods

Emission Parameter SUnIG l\lill?:clr:l::eg AT Analysis P?(])l:elgfllls‘e sl Al
Method No Accreditation ¥ No Laboratory Accreditaton
Practical Considerations Prior to N/A RPSCE/1/1 UKAS N/A N/A N/A N/A
Monitoring
Gas Flows BS_]{:.I;010312 84- RPSCE/1/2 MCERTS N/A N/A N/A N/A
Gas Temperatures BS-$§01031284- RPSCE/1/2 MCERTS N/A N/A N/A N/A
Low Concentration Total BS EN 13284- . . .
Particulate Matter 1:2002 RPSCE/1/7¢ MCERTS Gravimetric D9 RPS Laboratories UKAS
TOCs at high concentrations | BSEN 13526 | RPSCE/l/4c | MCERTS Flan;;‘;gtlji‘“"“ N/A N/A N/A
Table 7.1 — Checklist Used
File Location Address

Equipment Checklist Used

FTBS20460 Checklist

FTBS20460 Electronic & Work File
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APPENDIX 2:
Sampling, Analysis & Uncertainty Data
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Caompany Name: Glynwed Pipe Systams Dats:
Site Ref Huntingdon Fun: TPk
Sampling FPoint Ref 1
Project Ref FTBS20450 Stack Width {m) 0.60
Stack Depth im) 0.55
Stack Static press.mm HyO: T80 Stack Area (m2). 0330
Traverse Fart A Fart B
Foint Mo AD, Roothp | Stack Temp A, Roctap Stack Temp
mm Ha O °C M Hal °C
1 17 4123 I 16 4000 82
2 21 4583 87 15 2873 37
3
4
5
]
7
g
]
10
Minimum 17.0 4.123 i) 1540 2873 52
TAgirnum 21.0 4583 37 16.0 4000 87
Iean 19.0 4.353 81.0 16.5 3.936 845
Sum 38 3.706 163 31 7873 169
Total Sum
W, pirct press. = 210
Win. pitat press. = 150
Ratio Map:in = 14 1
Gas Data Qxy¢gen Correction
Chayojen Jo 21.0 Required Correction Value u]
[ a4 Actual Ceevgen Factor 1
CO% Entor Uif correctian is not required
BS EM 13284-1 & M1 Sample Point Requiremeants Requirement Met?
Dt gas Flowe angle with regard bo duck access <157
Duct Gas Flow Megative Velocity: Mot Permitted
Duet Gas Flow: Ratio of mazx to min velocity <317
Warking Area = Sm??
Hendrails with removable chains / self closing gates acrass the top of the laddar?
Hendrails (appros 0.5 and 1,0 m high) and vertical baseboards (approx 0.25m high)?
Scaffold Built to 'Haaw DUy’ Scafftag Rating or at least 2.5kMm2 lozding
Handrails not restricling access 1o ports?
Foom opposite sampling port egual or greater than the lenoth of the sampling probe plus 1 metre?
Sufficient Power (Waterproof 110V B34343 Standard) close or an the platform?

Authorisation/Permit Number: Report Version: 1
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Carnpany Name: Ghmeed Pioe Systams  Irestack Filler? Bar Press mim Ha TR | Factar arnibient Termg :[ E L.eak Fate i/ 4G
Zite Ref Huntngdan " " f o z
Samplng Poinl Ret 1 oustsckFile [ op O usad 5022 Start Time 1219 y Leak Rate {start ) %)
Diara: T ozomamz 7 " " i "
Fun TR Operators st E——T Iezla Mo [ I Stop Timea [ a1 & BcedProbe seting [160 + 5 oC ]
Projact Ref: FTRS20460
heter Cotrachon 'fd 0.9z
f ’Sample Filter 'Sample Fitter Blank Wei: 'Impinger ‘Weights £
;  Refersnca |_aboratory Increass, mg 2 _Raference Labiar Increase, ma ‘Weights Initial Final | Ineresseg
[Filter 84433 RPS Al |Filter 84432 RPS .04 Impinger 1 TO0E 7034 33 i
[Probe Washings T20001250 RPS 0s [Probe Wash T20001251 RES 05 Imipinger 2 T84 7934 08
Impinger 3 5014 6005 08
s r , - & - Impinger 4 154 4252 128
. ’ " ’ ” ] Impinger 5 0g
b ’ ) K - ] Silica Gel [ili]
: ¥ ’ , ’ . —
Total 145
= E ¥ v . ¥ = ¥
Sample Foint Clack Time Pitat & p, Stack Temp, Orfice & H, mm H0 (as Weter Reading Tt ot Gas Cog:;;%er Filter Box Froke Pump Impinger Foot &,
mmin mim Hay i MQ‘QI Cutlet Ternp Tarmp Wacuum | Stemn Temp
Desired Actual m’ “ 'c oc oC Inchas Ha oc
[} 190 30 523 523 645 2 20 n 4359
5 190 a1 623 623 19 12 4359
0 190 a1 623 623 [ 19 12 4359
15 1894 il 78y 787 i " 14 13 4290
0 1894 il 78y 787 i " 20 14 4290
5 134 93 79.7 70.7 [ . a0 15 4200
Endpoint a0 0.000
i} 16.0 43 [ER) K] al 15 2000
5 18.0 33 693 69.3 r ’ 21 16 4,000
10 144 33 623 623 r ’ 21 16 3.795
15 144 32 623 623 i " 22 16 3.795
20 144 93 523 £23 r 22 16 3795
25 144 93 £23 £23 [ 22 6 3795
Endpoint A0 2710824
60.00 16.8 87.2 728 728 1634 206 #DIVIO! #DIVID! FDIVIO! #DIVIO! 14.3 38
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Company Mame: Ghnwed Pipe Systems

Site Ref Huntingdon Date:  30/0312
Froject Ref FTES20460
Sampling Point Ref: 1 Run: TP
Fitot Tube Constant 0.85
Impinger Solution Yolume Gain, mi 14 5
BLAMNK CELL BLAMK CELL
Total Wolume H,O Collected, ml 145
Average Gas Meter Temp, °C 205
Meter Yolume Sampled, acm 1.634
Sample Eun Start Time 13:19
Sample Run End Time 1420
Total Actual Sampling Time, min 600
Barometric Pressure, mm Hg TE0.00
Stack Pressure, mm Hg 51592
Average Stack Temp, °C 87.2
Ay Orifice Meter Press. Drop, mm H,O 72799
Ay Pitot tube Press. Drop, mm H.O 16817
Square Root Av. Pitot Tube Press. Drop, fmm HaO 3779
Yolume of Water as gas at STP, scm 0018
Meter Volume at STP, scm 1.4399
Meter Volume at Wet STR, scm 1517
Stack Moisture Content, % 1.2
Drygen Reference Walle 0.0
Ceygen Correction Factor 10
Stack Gas Analysis HCO, 0.04
Py 21.00
O 0.00
Total % 21.04
a2 7896
Dry Molecular Weight, gfgmole 28 546
Stack Molecular Weight, g/gmole 28717
Average Stack Velocity, misec 13,889
Duct Diameter, m 055
Stack Area, m* 0.33
Stack Flow Rate, acms 4 583
Stack Flow Rate, scms wet, STF 3728
Stack Flow Rate, scms dry STR 3683
Mozzle Diameter, mm 593
% Isokinetic Variation 98.6
MWass of Particulate Collected on Filter, mg g1
MWass of Particulate collected in Probe, mg 05
Total Mass of Particulate, mg B6
Fercentage of Total Particulate Collected on Filter 924
Stack Particulate Concentration, mg/m® 44
Particulate Mass rate, kag/hour 0058
Emission Limit valueg 20
Sample Train Blank Results
Sample Blank Particulate Concentration, maim® 04
Total Weight Gain, mg (Sample Train Blank) 0.5
Elank Result Less than 10% of Limit Value Y
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Uncertainty Calculation for Total Particulate Matter to BS EN 13284-1

| Determingd Cuncentraﬁun| 44 | mg/ma (at Reference Cond) |

Measured Values
Sampled Volumel 15342 m?

Sampled gas Termperature) 283 6 k

Sarnpled gazs Pressurel 108 78 kiPa

Sarmpled gas Humidicy 1] % by volume
eypen content] 21 % by volume Leak] 0.o0 i)
Mass] .1 mg Uncollected Mazs| 1] mo

Standard Uncertainties for Measured Values
Sampled Volume 0.001 m3

Sampled gas Ternperature 2 k
Sampled gas Pressure 1 kP3
Sampled 0as Humidiny 1 % by volume

eypen content 01 % by volume
Mass] 014152385 |mg

Uncertainty Caleulation for Volume Correction Uncertainty Caleulation for Oxygen Correction
Yolume Correction Factor 0355 Ceavgen Correction Factor 1.0000
Sensitivity Uncertalnty, “Sensitivity Uncertainty.
Coefficiant Uy Coefficient Ua
Sarmpled gas Ternperature] 00034 0.0083 Oiyyen Measuretrient A& Mg
Haripled ass Fressure 0.0092 0,009
Sampled pas Humidizy] 00100 0.0100
Sqrt (Uv)h2 0.0152
Total Uy 0,025 [Tatal Uo NIA
Uncertainty Contributi ltemised)
Value Sensitvity cocfficient —_U'W’M’m"—
Concentration W
Wolupe Correcoon 14849 m3 2054 0.07 {rg.m T BB
 Mass (weighing)| &5 mg. 067 0.0 fmg.m? 21418
Ceiygen Corechor A _ 0.00 000 frnig. ™ 0.00{%
Sysemlesll 000 gt 1.00 0.00|mg,m? 0.00(%
Uncollgcted Mass 0.00 e 0.67 0.00 {rmy.m” 0.00]%
| Total Uncertainty]  0.12[mg.m*
Uncertainty Result (Uncertainty has been expanded with a coveragelacion of 2 (K=20)1
[ Expanded Uncertainty = 0.24 mg.m ]
[ = 541 %ofResult |
[ = 000  %ofELV |
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Glynwed Pipe Systems
Appendix 2: 1 Sampling, Analysis & Uncertainty Data

Cambridgeshire

Date: 30/0312

Compeny Mame. Ghnwed
Run: vOC

Site Ref Huntingdon

Stack Ref 1
VOC (as Carbon) | VOC (as Carbon) |VOC {as Carbon)|| VOC (as Toluene) | VOC (as Toluene) | Oxygen
ppm mg/m3 kglh mg/m3 kglh %

Average 186 3.02 0.04 i 0.05 2090

Max 226 368 0.05 403 0.06 0.00

Min 1.31 212 0.03 232 0.03 0.00

Emission Limit

Moisture, % 12
Oxygen Reference, % 0.0

[ 37183781

Stack Gas Volume Flow Rate, mfs [sems Dry) 02 Corrected

Report Version: 1
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1SO 14956 Calculation Sheet - TOC (BS EN 13526)

|Studied Concertration [mg.n'm:' as )

| 3 020535953 |

|Range of Instrument {mgfn® a5 C)

| 151

Response Time < G0z

Sampling Parametars to be mat

(Ciperating tempersture (5 - 45°C)

st mog pheric | (700 - 1240 mbar)

Relztive Hormidity (10 - 90%, non

condensing) Yes
[atitude [< 2000 ri) feg
|Zero Diift 25 of FS Ves
Span Drifi 4% of FS es
Selected Parfermance Characteristic o Characteristic Operating Conditions compared to calibration condition
Y Humerical Units Required Varlalile dus 1o sampling conditions Uniits

Cizvistion from Lineariiy 1 001 U FE 001 1 % F5
Repestability Standard Devation 1 oo % FE 0.01 1 % FS
|7 Haur Drift 2 00z k) 0.0z 1 %
|t mospheric Pressure Dependence 0.1 0 01 % kPa 0.001 1 W kPa
[Ternperature Depandsnce 03 0.0J2 ek 0.002 1 %k
S Interference 2 00z k) 0.0z 2 %

‘oltage Supply 0.1 0 01 o 0.001 1 it
Uncertainty of Calibration Gas 2 0oz £ 0.02 1 %
Moisture Effect 1 ool Favol H20 Error 0.01 2 Sl H20 Errar
Lo=s in sample line {_eaks) 1 0.0z % 002 2 i

BS EN 135262001 Performance Requirements

Performance Characteristic

Minimum Performance Requirement

Detection Limit 5% of the ernissian limit value
Resp Time less than 1 minute
Linearily Deviation permigeible devigtion 5% of emizgion limit
Respanse Factors Permigsible range
lsthang 0%94n 1.2
Aliphatic Hydrocarbang 081011
Aramatic Hydrocarbons) 0810 1.1
Aliphatic aI:hnh%L 074010
Estarz| 07110
Hetones 07110
Organic Acids| 0540 1.0

Coiygen Effect |

For more datails on the above figures ses

BS EM 13525.2001

permissible deviation 5% af emizgion limit

hlote: Uspy 2 the percentage of the ELY value allowed for the uncertainty. In other warde, if the ELY ig 80 mg/m3, the Uyy allowed iz 15 mygfm3

Measwemen Performance related 1o stati conditions
Value of Uncertainty Ouantity
At Calibration Conditions At Sampling Conditions

Performance Characteristic Unce ainty CGuantity Units u Lnits U e
Dizviztion form Linearity Ui % FS 161 2892 % F3 1.81 2582
Repeatability Standard Dedation Ug % FS 0.017 0.000 % FS 0.7 p.ooo
{7 Hour Diritt Uanr k] 0.0349 0.001 ko 00z 0.001
tscmospheric Pressure Dependence Usres %/ kPa 0.012 0.000 % kPa oo p.ooo
Ternperature Dependence Lherngp S K 0013 0.000 WA 0o 0000
=0m Interfer=nce Ukperfersnce g, 0.5 0.001 % nom 0,000

ltage Supply Usbbage EYEY: 0oz 0.000 % iy 0o 0,000
Uncertainty of Calibration Gas U Caibretior gaz B 0.035 0.0 k] 0.0zs 0.0m
Lozs in sample ling (Leaks) Ulcazez, leak E 0.035 0.001 % 0.070 0.00s

[Zum 1774 2557 [Surm 1776 2600

vieasurement Lncertainty at 3020635553 r'gga'ma [
Uit 1612 o/’ C
g 53377 % Ui EE
Pass Mo
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TOC Emissions Profile from the Fluidised Bed Exhaust on 30/3/12 at Glynwed Pipe Systems
reference conditions expressed as 273K, 101.3 kPa, without correction for oxygen and wet gas
4
3.5 A
3,\f\/\A. e AMA A AN \/ '\vf\/\/\’ﬂ

V'V\/\/\/VV"\[ [ AVAVAV AN )

25

1.5

Concentration (mg/m3)
N

0.5

0 T T T T T T T T T T T T
13:19 13:24 13:29 13:34 13:39 13:44 13:49 13:54 13:59 14:04 14:09 14:14 14:19

Time
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Laboratories

Test Certificate

Date 16/04/2012

Client RPS Mikton Keynes HSED Order Mo, FTBS 20460

Noble House Cerlificate No.  WK12-2027

Capital Drive

Linford Wood Issue Ne. I

Miltan Keynes

M4 BEP
Contact Luke Prowse Date Received 047042012
Description 2 fiters and 2 washes for TFM Teachnigus Gravimetno
Sample Mo. BI03BE 084433 Method
Toial parsiculats malter .11 mpg D)
Sampla Mo. E9038T T20001250 Method
Toéal pariculaiz malier <0.5 mg DU}
Sample Mo. E20388 034432 Meathod
Toial pariculatE mattsr <0.04 mp DU}
Sample Mo. BID3BT T20001251 Method
Total panculas mater <05 mg Ca{J)

Fage 1 of 2

RFZ Laboratories Lid. Unit 12; Waters Edge Business Park. Modwen Road. Salford, ME 3EZ
Tel: {0181) 872 2443 Faux (0181) 877 3359
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Test Certificate Date 16/04/2012
Clignt RPE Mitton Keynes HSED Certificate Ma. WHA2-202T7
Issue Ma. 1
Tested By John Mockeown Dste 168/04:2012

Approved By :3, q )] ___x/-,idll Data 18/04/2012

Joanne Dewhurst
Laboratory Manager

Far and on authority of RPS Laboratories Lid.

Mathod Sfmbals W) Analfsiz is UKAS Accredited

(M) Analfsizis not UKAS Accredited

Concentration values (mgim3 and ppm) are provided 1o assist with intarpretation onlf, thef' are not covered bf the scope of
UEAZ accreditation.
Results stated as ml are refering 1o the sample volume

FF5 Laboratories terms and conditions apphf - a copf is available on request

Analfsis camried out on samples ‘as recefead

Thiz document maf not be reproduced other than in full =xceps with the writen approval of the issuing laboratorf.

Fage 2 of 2

RFS Laboratories Lid. Unit 12, Waters Edge Business Park. Modwen Road. Salford. M5 3EZ
Tel: (0161) 872 2443 Fauc (0161) 877 3953
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