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Wyndeham Heron Envirocare Technical Consultancy Ltd.

Part 1: Executive Summary

1.1 Monitoring Objectives

Wyndeham Heron operate several printing process lines that have the potential to release
controlled substances to atmosphere, and are subject to authorisation under the
Environmental Protection Act 1990 (EPA). Under the act, Local Authorities regulate the
printing processes with guidance from the Process Guidance Note PG6/16(04): Printworks.

In order for Wyndeham Heron to comply with its annual emission limits they have requested
that Envirocare Technical Consultancy undertake a monitoring exercise on all of the thermal
oxidiser abatement units and from the waste transport system compactor. The
methodologies and results obtained form the basis of this report.

The 2 Rotornan presses have two print lines that run simultaneously and are located one

above the other, each press has its own dryer, each with a duct exiting the dryer and
emitting vertically alongside one another. The two Lithomans, each have a dedicated dryer.

Emission Point Identification

Substances to Rotoman 2 Rotoman 3 Lithoman | Lithoman Compactor
Be Monitored 1 2 P
Lower | Upper | Lower | Upper
coO v v v v v v
NOx v v v v v v
SO, v v v v v v
VOCs v v v v v v
Particulates v
Report No. J-4029 Page 3 of 13
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Wyndeham Heron Envirocare Technical Consultancy Lid.

Part 2: Supporting Information

2.1 Appendix 1: General Information
2.1.1 Monitoring organisation staff details

Mr Chris Mann MCERTS Level 2 (TE1, TE2, TE3, TE4) MMO6 695
Mr David Fisher MCERTS Level 1 MMO08 963

2.1.2 Monitoring organisation method details

2.1.2.1 Combustion Gases

Combustion gases were monitored using a Horiba Combustion Gas Analyser (Model
PG250) that monitors the gaseous emissions by appropriate systems for the gas in question.
Carbon Monoxide, CO and Sulphur Dioxide, SO2 are assessed by NDIR (pneumatic) and
NOx by chemiluminescence. It has an internal pump to draw a sample of the gas through the
analyser at a rate of 0.4litres per minute.

Sample gases were drawn through a stainless steel tube, inserted into the stack, connected
10 a heated line (150°C) containing a heated PTFE filter. The heated line was, in turn,
connected to a Testoterm Gas Preparation Unit, GPU, (Model 339) which contained a Peltier
Cooler to condition the gas by removing moisture from the sampled gas down to around 1%,
to enable a dried gas stream to be presented to the analyser. A PTFE tube connected the
output from the GPU to the input connection to the Horiba analyser.

When the instrument had warmed up (60 mins), each pollutant was zeroed by passing 100%
N2 directly to the analyser. The analyser was then calibrated for each target pollutant with an
appropriate calibration gas. Nitrogen was then passed directly to analyser again to ensure
no zero drift. Nitrogen was then passed through the whole sampling system to ensure there
were no leaks in the system (an Oxygen reading of greater than 0.1% would indicate the
presence of a leak). Each calibration gas was then passed down the entire system to ensure
there is no loss or absorption of the target poliutants. The measured value must be within
+2% of the calibration gas value. At the end of the test nitrogen was passed down the entire
system to check the zero values and then each calibration gas was passed down fo the
system to check for drift. If the post test calibration value is within 2% of the calibration gas
value no action is required. If the obtained value is between 2-5% of the calibration gas
value the drift must be compensated for. If the drift is greater than 5% the test is invalid.

The analyser was connected to a portable laptop computer running custom EDA 2000 data
logging software, which enables the future processing of results. Readings were logged at
15-second intervals during calibration and 30-second intervals during monitoring periods.
The conversion of the logged data in ppm to mg/m® and correction to standard conditions
(273K & 101.3 kPa) was subsequently carried out for each Table. The average, maximum,
and minimum values over the whole monitoring period are displayed for each parameter.

2.1.2.2 Volatile Organic Compounds (VOCs}

All emissions were monitored for total VOCs utilising a portable organic vapour analyser
fitted with a flame ionisation detector (Signal 3030PM). Gases were fed into the analysers
along 5 and 15 metre heated lines.

a) Calibration

Report No. J-4029 Page 9of 13
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Wyndeham Heron Envirocare Technical Consultancy Lid.

When the instrument had warmed up and stabilised, it was zeroed electronically by drawing
sampled air over a catalyst 10 remove organic species, and (if required) adjusting the
analyser to read 0.0 ppm. The “CAL" button on the analyser was then pressed to set the
analyser to this value.

A certified span gas, traceable to National Standards, was then fed directly to the analyser
through the SPAN port. If required the value displayed on the unit was adjusted to read the
certified value. The “CAL” button was then pressed to set this value. The calibration gas was
then sampled down the entire sampling system to ensure no leaks, absorption or loss of
pollutant. It is required that the value obtained whilst sampling down the entire system is
within £2% of the value obtained when sampling directly to the analyser.

At the end of the sampling period calibration gas was sampled down the entire system again
to ensure the analyser hadn’t drifted.

b) Sampling

The gaseous emissions were sampled directly from the stack, using the sampling hole in
each duct, through a stainless steel probe and along the PTFE lined heated sample line to
the instrument. An integral-heated PTFE filter in the input to the instrument removes any fine
particulate matter material present in the sample gas.

¢) Data collection
Data was collected by custom-designed Sigems data logging software (V1.8 or V1.0) at
approximately 30-second intervals directly onto a laptop computer.

In all cases, the VOC level was measured as parts per million {ppm) of propane. The data
obtained were then converted to express the concentration as mg/Nm®, with respect to
propane, and as carbon content.

2.1.2.3 Particulate Monitoring

Ideally, particulate monitoring would follow the methodology described in BS EN 13284 or
BS 1SO 9096. However, due to the construction of the duct, specifically the absence of
suitable place to locate a sampling plane, sampling of particulate matter from the waste
paper compactor extract followed the requirements of MDHS 14.

Four 25mm glass fibre filters were attached to the wire mesh fastened across the duct face
directly in the airstream. Each filter had been previously weighed. It was then inseried into a
carrier head and attached to a sampliing pump. The pump was calibrated at 2 litres per
minute and then checked at the end of the test. On returning to base the filters were
reweighed and the results inputted into the relevant spreadsheet in order to calculate the
concentration of particulate and the mass emission rate.

2.1.2.4 Standard Reference Conditions

There is a requirement under the Environmental Protection Act that all pollutants should be
expressed at standard reference conditions of 273 K and 101.3 kPa. Hence the
temperatures and local barometric pressure should be measured in order to correct the data
and thus to express them at the reference conditions. These parameters were measured as

follows:

2.1.2.5 Temperature
The duct and ambient temperatures were monitored via a stainless steel sheathed Type K
thermocouple (1.5 mm diameter) coupled to an electronic digital reader.

Report No. J-4029 Page 10 of 13
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2.1.2.6 Local Atmospheric Pressure
An aneroid barometer (Luft Model) was used to measure the atmospheric pressure on each
day of monitoring.

Report No. J-4029 Page 110f 13
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2.2 Appendix 2 : Results and Discussion

2.2.1 Rotoman 2, Lower

Monitoring on the Lower Drier was carried out on the 1" September at 15:21 - 16:41. The
average concentration of CO emitted during this time was shown to be 47.6 mg/Nm3; well
below the emission limit value of 100mg/Nm?. The average concentration of NOx emitted
during this time was shown to be 45.5 mg/Nm?; also well below the emission limit value of
100mg/Nm?. The average concentration of SO, emitied during this time was shown to be 8.4
mg/Nm?; the permit does not include an emission limit value for SC,. The average
concentration of VOCs emitted during this time was shown to be 6.5 mg/Nm?; well below the
emission limit value of 20mg/Nm?.

The data collected is graphically represented in Figure 1, with further monitoring details
found in Tables 1a— 1d.

2.2.2 Rotoman 2, Upper

Monitoring on the Upper Drier was carried out on the 1 September at 17:29 — 18:51. The
average concentration of CO emitted during this time was shown to be 54.4 mg/Nms; well
below the emission limit value of 100mg/Nm?. The average concentration of NOx emitted
during this time was shown to be 58.1 mg/Nm?; also well below the emission limit value of
100mg/Nm>. The average concentration of SO, emitted during this time was shown to be 8.1
mg/Nm3; as previously stated, the permit does not include an emission limit value for SO,.
The average concentration of VOCs emitted during this time was shown to be 5.4 mg/Nm3;
well below the emission limit value of 20mg/Nm?.

The data collected is graphically represented in Figure 2, with further monitoring details
found in Tables 1a, 1b, 2a & 2b.

2.2.3 Rotman 3, Lower

Monitoring on the Lower Drier was carried out on the 2" September at 10:04 —11:01. The
average concentration of CO emitted during this time was shown to be 77.8 mg/Nm?3; below
the emission fimit value of 100mg/Nn?. The average concentration of NOx emitted during
this time was shown to be 56.9 mg/Nm?3; comfortably below the emission limit value of
100mg/Nm?. The average concentration of SO, emitted during this time was shown to be 7.7
mg/Nms3, The average concentration of VOCs emitted during this time was shown to be 1.9
mg/Nms?; well below the emission limit value of 20mg/Nm?.

The data collected is graphically represented in Figure 3, with further monitoring details
found in Tables 3a — 3d.

2.2.4 Rotoman 3, Upper

Monitoring on the Upper Drier was carried out on the 2™ September at 11:43 — 16:02. The
average concentration of CO emitted during this time was shown to be 39.2 mg/Nm?; well
below the emission limit value of 100mg/Nm?. The average concentration of NOx emitied
during this time was shown to be 65.2 mg/Nm?; also well below the emission limit value of
100mg/Nm?. The average concentration of SO, emitted during this time was shown to be 5.4
mg/Nm?2. The average concentration of VOCs emitted during this time was shown to be 1.3
mg/Nm?; well below the emission limit value of 20mg/Nm?.

The data collected is graphically represented in Figure 4, with further monitoring details
found in Tables 3a, 3b, 4a & 4b.

2.2.5 Lithoman 1

Monitoring on Lithoman 1 was carried out on the 1% September at 15:48 — 17:50. The
average concentration of CO emitted during this time was shown to be 78.5 mg/Nm?, below
the emission limit value of 100mg/Nm?. The average concentration of NOx emitted during

Report Na. J-4029 Page 120of 13
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this time was shown to be 63.3 mg/Nm?; also beiow the emission limit value of 100mg/Nm?.
The average concentration of SO, emitted during this time was shown to be 5.2 mg/Nm?2,
The average concentration of VOCs emitted during this time was shown to be 1.3 mg/Nm?;
well below the emission limit value of 20mg/Nm>.

The data collected is graphically represented in Figure 5, with further monitoring details
found in Tables 5a — 5d.

2.2.6 Lithoman 2

Monitoring on Lithoman 2 was carried out on the 2™ September at 15:33 — 17:38. The
average concentration of CO emitted during this time was shown to be 74.9 mg/Nm?; below
the emission limit value of 100mg/Nm?. The average concentration of NOx emitted during
this time was shown to be 74.4 mg/Nm?; also below the emission limit value of 100mg/Nmy.
The average concentration of SO, emitted during this time was shown to be 4.7 mg/Nm?3.
The average concentration of VOCs emitted during this time was shown to be 4.6 mg/Nm?;
well beiow the emission limit value of 20mg/Nn.

The data collected is graphically represented in Figure 6, with further monitoring details
found in Tables 6a — 6d.

2.2.7 Compactor

Monitoring on the Compactor was carried out for just over 3 hours on the 2™ September at
12:29 — 15:38. From the 4 tests carried out an average emission concentration of 2.05
mg/Nm? was obtained. This low level is in line with those found in previous years. Details of
this monitoring can be seen in Table 7.

Report No. J-4029 Page 13 0of 13
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TABLE 3a

Gaseous Analysis using Horiba (Mode) PG 250) Analyser
Client Name:
Combustion Gas and VOC Emissions from Lithoman 1 {01/09/09)

Wyndeham Heron, Maldon

Tol: 01274 738668

Job no: 402%
Daia eniered by: DF
Carbon Oxides of Sulphur 1
Monoxide Nitrogen Dioxide YOCs Converslan ppm to mg/Nm*
<o NOxX s02 <a NOx (a3 NOs) 802 vOCs

{pem) {ppm) {ppm) | | {mpgiNen*} fmg/Nm’) {mg/Nm?} i
Average 628 340 18 0.8 78.5 89.9 5.2 13
Maximum 173 54.2 4.8 1.5 146.8 113.3 10.4 74
Minimum 14.7 298.7 0.8 0.1 18.4 &0.9 27 0.2

Pageioft E-mall:technical@envirocare.org
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Envirocare Technical Consultancy Lid

Table 5¢
Combustion Gas Emisslons from Lithoman 1 (01/09/09)

UNCERTAINTY OF CARBON MONOXIDE BY HORIBA 1

Span Gas Certified Value = ppm +/-2%
[Uncartainty criteria u Uz
[1% of value 0.6280 0.3544
| Zero Drift/Lower imit of detection 0.1 0.1000 0.0100
2% of valus 1.2560 1.5775
[1.2% of value 1.2000 1.4400
0.25% of value 0.1570 00246
2.9% of value 1.8212 3.3168
1% of span gas
certified value 0.7970 0.6352
Sum U2 7.40/
Tatal L 272
55% confidence 5.44 | bpm
of 6.80]  mg/Nm*
UNCERTAINTY OF OXIDES OF NITROGEN BY HORIBA 1
e
Span Gas Certified vawe=[ 503 ___ [ppm
Uncertainty criteria u Urg
1% of value 0.3400 0.1158
Zoro Driftilower limit of detaction 0.4 0.4000 0.160C
1.9% of value 0.8460 0.4173
0.63% of value 0.8300 0.3969
0.25% of value 0.0850 2.0072
Interdference 1.2% of value 0.4080 0.1665
1% of span gas
Span Gas cartified value G.5030 0.2530
Sum UA2 1.52|
Total L 1.23
95% confidence 24_6!53
or| 5.08 mg/Nm*
UNCERTAINTY QF SULPHUR DIOXIDE BY HORIBA 1
Reading=[ 18  |ppm
Span Gas Cortfied Value=____ 206  [ppm
Parameter Uncertainty criteria u us2
Re il 1% of value 0.0180 0.0003
Zero Drift/Lower limit of detection |1.2ppm 1.6000 2.5600
Span Drift 1.9% of valus 0.0342 0.0012
Linearity 1.44% of value 2.2800 5.1984
Setting Gas Diviier 0.25% of value 0.0045 0.0000
Intesference 1.2% of valug 0.0216 0.0005
1% of span gas
Span Gas cortified valua 2.0600 4.2436
Sum UA2 12.00
Total U 3.46|ppm
95% confidence 6.93lppm
or 1979  mo/Nm*

E-mail technical@envirocare.org
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TABLE 5d

UNCERTAINTY OF VOC BY SIGNAL3

Client Name: Wyndeham Heron, Maldon
Job No: 4029

k4 K ¢ & ) K4 R &4 BRI ORI OEREOE

Reading = 0.8 ppm as C3H8
Span Gas= 7.97 ppm+/-2%
Uncertainty

Parameter criteria u usr2
Repeatability 1% of value 0.008 0.000
Detection
threshold 0.2ppm 0.2 0.040
Noise 0.1 ppm 0.1 0.010
Linearity 0.06% of valug 0.0048 0.000
Setting Gas
Divider 0.25% of valug 0.002 0.000
Temperature Drift |1% of value 0.008 0.000
Span Gas 1% of Value 0.0797 0.006

[Sum UA2 | 0.06]

[Totaly | 0.24[oppm |

95%

confidence 0.48ppm as C3H8

or 0.76 |mg/Nm?® as carbon
Produced by: D P Fisher

07 July 2009 Reviewed by: R Pulflen Rev 0
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Envrocare Technicel Convaltancy L

TABLE &=
Guseous Analysls using Horlba (Model PG 250) Analyser
Wyndeham Heron, Maldon
Combustion Gas and VOC Emissions from Lithoman 2 (02/09/09)

Meaan Amblent Prassurs = 1609 mbar Job no: 4020
Stack Temperature 3 mre Data enterad by:  OF
Curbon | Ouides of | Suphar
Monaxida | Nrogsn | Diouide vocs Reuukts Adjustud for Span snd Zarm Ovift Corremraiin frum pom b mgghm®
¢o nox s02 ] [ 501 VGCa c0 Nz (# NO) [T) VOGa
{ppm) {ppm] {ppm} {ppm} i{ppen] Lppm) dppm| {ppm| [mg/Nm4 [mpMm} [mgMmY ippm)
Averags 58.9 385 1.5 2% 58.9 382 1.8 28 748 T44 47 4.8
Miximam 1201 a7 10 53 1203 "3 20 58 1818 "y . B
Minkmum 292 n2 12 Y .2 s 13 00 1YY 73 2 e
Pogeioft E-mad:mchnicalGanarccars. oy
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Tel 01274 738668

Envirocars Tachnical Consultancy Ltd

Tabie éc
Combustion Gas Emissions from Lithoman 2 (02/09/09)

UNCERTAINTY OF ¢ARRBON MONOXIDE BY HORIBA 9

Reading=  ~ 588  lppm

Span Gas Certifled Value = 79.7 ppm +-2%
Uncartainty criteria U Uz
1% of value 0.5950 £.3588
0.1ppm 6.1900 6.0100
2% of valus 1.1980 1.4352
1.2% of value 1.2000 1.4400
0.25% of value 0.1498 0.0224
29% of value 1.7371 3.0175
1% of span gas
certified vatue 0.7970 0.6352
Sum U2 6.92|
Total U 2.63
95% confidence 526
or| £.58]  mg/Ne®
UNCERTAINTY OF OXIDES OF NITROGEN BY HORIBA 1
Reading=| 362 lppm
Span Gas Certfled Value = 503  |ppm
[Uncartainty criteria V] ua2
1% of value 0.3620 0.1310
0.4ppm 0.4000 0.1600
1.9% of valus 0.6878 4731
0.63% of valus 0.6300 1.3969
0.25% of valug 0.0905 0.0082
1.2% of value 04344 0.1887
1% of span gas
certified valus 0.5030 0.2530
Sum UA2 1.61]
Total U .27|ppm
95% confidence 254
or 3.21 mg'Nim*
UNCERTAINTY OF SULPHUR DIOXIDE BY HORIBA 1
Reading = ppm
Span Gas Certified value=[ 208 |ppm
Uncertainty criteria u (V]
1% of valus 0.0180 0.0003
1.2 1.6000 2.5600
1.9% of value 0.0304 0.0009
1.44% of value 22800 5.1984
0.25% of vaiue 0.0040 0.0000
1.2% of value 0.0182 0.0004
1% of span gas
certified value 2.0600 4.2436
Sum U2 1200
Total U 46|ppm
95% confidence £.93[ppm
or 19.79 mg/Nm*

E-mall technicak@envirocare.org
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Envirocare Technical Consultancy Ltd

Signal Report Workbook

TABLE 6d

UNCERTAINTY OF VOC BY SIGNAL3

Client Name: Wyndeham Heron, Maldon

Job No: 4029
Reading = 2.9 ppm as C3HS
Span Gas= 7.97 ppm+/-2%
Uncertainty
Parameter criteria U unr2
Repeatability 1% of value 0.029 0.001
Detection
threshoid 0.2ppm 0.2 0.040
Noise 0.1 ppm 0.1 0.010
Linearity 0.06% of valu 0.0174 0.000
Setting Gas
Divider 0.25% of valu(  0.00725 0.000
Temperature Drift |1% of value 0.029 0.001
Span Gas 1% of Value 0.0797 0.006
[Sum UA2 T 0.06]
[TotalU ] 0.24[ppm |
95%
confidence 0.48|ppm as C3H8
or 0.78 mg/Nm? as carbon
Produced by: D P Fisher
07 July 2009 Reviewed by: R Pulien

Spreadsheet $30
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Tek 01274 738688

Job na: 4020

D andsrad by:

Rotoman 2 LOWER

DF

TABLE a

Envirocars Technical Consultancy LId

Gaseous Analysis using Horlba (Mode! PG 250) Analyssr
Wyndeharn Haron, Maldon
Combustion Gas and VOC Emissions from Rotoman 2, Lowar and Upper {#1/03/09)

Carbron Oxiden of ur
Monoxide | Nrogen rnarid vocs Convarsion from pem to myMim!
<o L 301 co N (an NOy 302 VOCs
pii) ippm) {ppm) {mg N} {maNmY [mg/NmYy | [mgMm]
381 22 29 4.0 476 45.5 54 6.5
467 W7 ar a4 583 nz 125 74
253 128 1.3 21 Ny 40.8 a8 34
Rotoman 2 UPPER
Carboth Oxktes of Sulghur
Monoxide | Mirogen | Dlaxide | VOGK Conversion from ppm & My
co wox 02 co NOx {sn NOg sor vOCe
ippety) ipom) Lopn] [ppm) (g M’} { | _(mg/MNm]) (mgMm*)
Average 4.5 283 28 3.4 544 581 a1 5.4
Maxbnum 953 3.1 4 51 "4 w3 118 [ 3]
Minimum 208 - ¥ 1.7 z0 258 455 4 32
Page 1ol

E-medtachn ical  envirocare.org
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Tel 01274 738468

Table 1c
Combustion Gas Emissions from Rotoman 2 Lowaer {01/09/09)

UNCERTAINTY OF CARBON MONOXIDE DY HORIBA 1

Reading=[ 381 |ppm
Span Gas Cortifled Value = 118.6 ppm +-2%

Uncertainty criteria u ur2
1% of value .3810 0.1452
0. 1ppm . 1000 0.0100
2% of value . 7620 0.5808
1.2% of value 1.2000 1.4400
0.25% of valug 0.0953 0.0081
2.9% of value 1.1049 1.2208
1% of span gas
cerdified value 1.1880 1.4066
Sum Ur2 481
Total U 219,
95% confidence 4.39|ppm
or 548) mg/Nm® |
UNCERTAINTY OF OXIDES QF NTROGEN BY HORIBA 1
Reading = ppim
Span Gas Cerified Value=[ 200 jppm
|Uncertainty criteria ] ur2
[1% of valus 0.2220 0.0493
0.4 0.4000 0.1600
1.9% of value 0.4218 0.1778
0.83% of value 0.6300 0.3969
0.25% of value 0.0555 0.0031
1.2% of value 0.2664 0.0710
1% of span gas
cestified value 2.0800 4.3681
Sum UA2 523
Totat U 229
85% confidence 457
or 9.39| mg/Nm?
UNCERTAINTY OF SULPHUR DIOXIDE BY HORIBA 1
F g = 29 ppm
Span Gas Certified Value = 158 ppm
\Jncertainty criteria ] us2
1% of value 0.0290 0.0008
[1.2ppm 1.2000 1.4400
1.9% of value 0.0551 0.0030
1.44% of value 0.0418 £.0017
0.25% of value 0.0073 0.0001
1.2% of valus 0.0348 0.0012
1% of span gas
certifisd value 1.5600 24336
Sum Ur2 3.88
Total U 197
95% confidence 3.94|ppm
or 11.25 g Nm*

E-mail technical@envirocare.org
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Envirocars Technical Consultancy Ltd

Table 2a

Combustion Gas Emissions from Rotoman 2, Upper {01/09/09)

UNCERTVAINTY OF CARDON MONOXIDE BY HORIBA 1

Span Gas Certified Vale = ppm +-2%
Uncartainty criteria U Lz
1% of value 0.4350 0.1892
0. 1ppen 0.1000 0.0100
2% of value 0.8700 0.756%
1.2% of velua 1.2000 1.4400
0.25% of valus 0.1088 0.0118
2.9% of value 1.2615 1.5914
1% of span gas
certified value 1.1860 14066
Swm L2 5.41]
Total U 233
95% confidence 4.65
or 5.81 Nm?
UNCERTAINTY OF OXIDES OF NTROGEN BY HORIBA 1
Span Gas Cefified value=|____ 208 |ppm
Uncertainty criteria u urg
1% of value 0.2830 0,0801
0.4ppm 0.4000 0.1800
1.9% of valve 0.5377 0.2891
0.63% of value 0.6300 0.3969
0.25% of value 0.0708 0.0050
1.2% of value 0.3398 0.1153
1% of span gas
certified value 2.0900 4.3681
Sum U2 5.41]
Total U 233 |ppm
95% confidence 4.65
or 9.85 Nm?
NCERT;
e
Span Gas Certified Value | 1s& | ppm
Uncertainty criteria U 2
1% of value 1.0280 0.0008
1.2ppm 1.2000 1.4400
1.9% of value 0.0532 1.6028
1.44% of value 0.0403 0.0016
0.25% of value 0.0070 0.0000
1.2% of value 0.0338 0.00%1
1% of span gas
certified value 1.5600 2.4336
Sum UA2 a.848]
Total U 1.87
95% confidence 3.84|ppm
or| 11.25 Nm?

E-mail technical@envirocare.org
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Envirocare Technical Consultancy Ltd Signal Report Warkbook

TABLE 1d

UNCERTAINTY OF VOC BY SIGNAL2

Client Name: Wyndeham Heron

Spreadsheet S30

Rev

Job No: 4029
Reading = 4.0 ppm as C3H8
Span Gas= 7.97 ppm+/-2%
Uncertainty
Parameter criteria ) UA2
Repeatability 1% of value 0.04 0.002
Zero Drift/
Detection 0.2ppm 0.2 0.040
Noise 0.1 ppm 0.1 0.010
Linearity 1.0% of value 0.04 0.002
Setting Gas
Divider 0.25% of valu 0.01 0.000
Temperature Drift |1% of value 0.04 0.002
Span Gas 1% of Value 0.0797 0.006
[Sum U2 | 0.06/
[Total U | 0.25/ppm |
95%
confidence 0.49|ppm as C3H8
or 0.80 mg/Nm?® as carbon
Produced by: D P Fisher
07 July 2009 Reviewed by: R Pullen
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Signal Report Workbook Spreadsheet S30

Envirocare Technical Consultancy Ltd
TABLE 2b
NCERTAINTY VOC BY SIGNAL2

Client Name: Wyndeham Heron
Job No: 4029

Reading = 34 ppm as C3H8
Span Gas= 7.97 ppm-+/-2%
Uncertainty

Parameter criteria U Ua2
Repeatability 1% of value 0.034 0.001
Zero Drift/
Detection 0.2ppm 0.2 0.040
Noise 0.1 ppm 0.1 0.010
Linearity 1.0% of value 0.034 0.001
Setting Gas
Divider 0.25% of valu 0.0085 0.000
Temperature Drift |1% of value 0.034 0.001
Span Gas 1% of Value 0.0797 0.006

[Sum Ur2 | 0.06]

[Total U | 0.24lppm |

95%

confidence 0.49|ppm as C3H8

or 0.79 mg/Nm? as carbon
Produced by: D P Fisher

07 July 2009 Reviewed by: R Pulien Rev 0
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Tal: 01274 730664

Envwcoarn Tochaxcal Conmullancy Lkl

TABLE 3a
Gassous Analysiz using Horiba (Madasl PG 250) Analyser
Wyndeham Heron, Maldon
Combustion Gas and YOG Emissions from Rotoman 3, Lowsr and Upper {02/09/09)

ot no: 4020
Dats entarsd by: oF
Ratoman 3 LOWER
Carbon | Oxidenof | Buiphwr .
Monoakie | Nkmgen | Dioside vocs Kooty Adiunted for Boan snd 24 Convaerion from ppm ta mu/m
co NOx LLH ) NOx 202 vOGa o NOX (5 NO4} $02 vots
i{ppr] [ppm} ippen] ippem) ppmi ot {ppm] {ppm| {mgMm} {mg/imT mgNm% | fmgMm®
Averags $1.8 7 FA.) 12 2.2 7 27 1.2 78 589 77 1.9
Masimum oz FLYY 33 1.3 (1Y =4 33 1.7 1.2 . 04 z8
Minmum PN ] 28 1.4 o8 3.9 239 14 X ] 30.9 5.8 3.0 18
Rotoman 3 UPPER
Corbon | Oxidemof | Buiphur
Monexkio | NMrogen | Dioxide YOGy Rewuite Adjustad for Spen and Zaro Orift Comsrsion feum gpm to moMm®
co MOu 802 co [ 202 [ZT3) €0 NOx [ux NO,} 801 VOCe
{ppm) {pprm} Ippm) ippen) [pom} {ppm} {ppm) {pprm) {mgMm"| {mpMimq (mg/NmY | {enoMim
Average w3 Mz HA ] LX) ns Mz 18 0.8 39.2 85.2 6.4 1%
Muzimum W3 a3 L] 128 "y £ 5] LY 122 e Thd (%4 208
| 222 % 0.3 2.0 - 288 -] 0.0 2.8 F:Al pe 0.0

Pogeiof1 E-madwchncai@annrocars og



B.io'a1e0onsue@iesiuypa)jew-3 8998EL vIZL0 8l

sia ON ON ON__ |plleau; ejep sj
ria S3IA ON S3A  puswisnipe asnbarejep ssog
£1Q ON S3A ON uauiisnipe JnoY)im pijeA ejep s
% 2'l % X5 %| L0 jigosz
zia %] 07 % 0l %] §¢ [wuquedg
10ys s{ja0 By wdd[ 77 wdd| | oy| wdd|” ¥'soz wdd| g'pL) [eun sjdwes ybnoiy; [e))sog Ueds
wdd| 0 wdd! "0 wdd 0 widd 0 8u|| a)dwes ybholyy [eD)scg 07
wdd 7] wdd| z'sp1 wdd| v /02 wdd] Z'Z1| [eul) s|dwes ybnoiy lenald uedg
widd Ll wdd! g wdd L0 wdd| $'0- Jeul a)dwies yBhoi) leDsld claz
| LLH wdd! g wdd| g5y wad wdd| 6Ll [iesAjele o) yaip [eDaig uedg
Ol T e , g R pojiag
” bd %z wdd | 674 [%e/+wdd | 0'96L | %z/+ wdd | 060z |%z-/+ widd 9'8L| [sen[eA uojeiqied paynie)
0l SO0A Z0S ON 03 |senjoedf]
L :lesAjeuy
4Q :Aq peasajua ejeq 620+ :ou qor

(60/60/20) 10ddn pue Jamon ‘¢ uewojoy WOJ} SUOISSIWT JOA PUE SBS UOHSNGWO?)

UOPIEW ‘UCIBH WEBYBPUAAA :awepN jualg
SNOLLVHEITYD ¥IASATYNY
qe 319vL

PIN Asueynsuog [eaiuyoa | siedolaug

m.ini__i.-i-inﬂ-qu_ug-_-_-_u_-—d-i-_luiniai



|

& 2 & 1 R i & 2 8

i

i

[ 3

]

|

Tel 01274 738668

Envirocare Technical Consultancy Ltd

Table 3c
Combustion Gas Emissions from Rotoman 3 Lower (02/09/09)

UNCERTAINTY OF CARBON MONOXIDE 8Y HORIBA 1

Reading = ppm
Span Gas Certified Value = 118.8 ppm +-2%

Uncertainty criterla u us2
1% of value 0.6220 0.3869
0.1ppm 01000 0.0100
2% of value 1.2440 1.5475
1.2% cf valus 1.2000 1.4400
0.25% of valus 0.1555 0.0242
2.9% of value 1.8038 3.2537
1% of span gas

cartified value 1.1880 1.4066

UNCERTAINTY OF OXIDES OF NITROGEN BY HORIBA 1

8.07]

Sum L2
Total U
95% confidence

OF

2.84]
5.68
7.10

Reading = 27.7 ppm
Span Gas Cerfifled Value=] 208  opm
Uncertalnty criteria U L2
1% of valua 0.2770 0.0767
0.4ppm 04600 0.1600
1.9% of value 0.5263 0.2770
0.63% of value 0.6300 0.3969
10,25% of valus 0.0693 0.0048
1.2% of value 0.3324 0.1105
1% of span gas
certified value 2.0900 4.3681
Sum U2 5.39)
Total U 2.321p|
95% confidence 484
or 253 mp/Nm?
UNCERTAINTY OF SULPHUR DIOXIDE BY HORIBA 1
Reading=[" 27 _ lopm
Span Gas Certified Value = ppm
Uncertainty criteria u us2
1% of value 0.0270 0.0007
1.2ppm 1.2000 14400
1.9% of value 0.0513 0.0026
1.44% of value 0.0389 00015
]0.25% of valus 0.0068 0.0000
1.2% of valus 0.0324 0.0010
1% of span gas
certified value 1.5600 24338
Sum LA2 3.88
[Total U 197
95% confidence 3.64[ppm
or 11.25]  mg/Nm*

E-mall technical@envirocare.org
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Table 42
- Combustion Gas Emissions from Rotoman 3 Upper {02/09/09)
&
UNCERTAINTY OF CARBON MONOXIDE 8Y HORIBA 1
-
Reading = _%IE_ ppm
- Span Gas Certified Value = 118.6 ppm +-2%
Uncertainty criteria u us2
1% of value 0.3130 0.0980
- 0.1p 0.1000 0.0100
2% of value 0.8260 03818
1.2% of valus 1.2000 1.4400
- 0.25% of valus 0.0783 0.0061
2.9% of value 09077 0.8239
1% of span gas
- certified value 1.1860 1.4066
Sum U2 4.18
- [Total U 2.04
95% confidance 4.09
or 811 meyNem?
E
UNCERTAINTY GF OXIDES OF NITROGEN BY HORIBA 1
e
Reading = 37 ppm
Span Gas Certfied Value=[ 209  |ppm
L}
Uncertainty criteria u Us2
- 1% of valug 0.3170 0.1005
[0-4ppm 04000 01600
1.9% of value 0.6023 0.3628
— 0.63% of valug 0.6300 0.3989
0.25% of value 0.0793 0.0063
1.2% of value £.3804 0.1447
- 1% of span gas
costified value 2.0900 4.3681
- Sum 42 5.54
Total U 2.35|ppin |
95% confidance 4.71|p
) of| 9.68 Nm*
UNCERTAINTY OF SULPHUR DIQXIDE 8Y HORIBA {
—
Reading = ppm
- Span Gas Cortified Valus=| 156 | ppm
Uncertainty eriteria u us2
- 1% of value 0.0190 0.0004
1.2ppm 1.2000 1.4400
’ 1.9% of value 0.0361 0.0013
- 1.44% of value 0.0274 0.0007
0.25% of value C.0048 0.0000
1.2% of valus 0.0228 0.0005
— 1% of span gas
certifisd valua 1.5600 2.4338
- Sum A7 388
Total U .97{ppm
95% confidence .94
—— or 11.24
il
L]
F
L]
a
-
-
’ Tel 01274 738668 E-mail tachnical@envirocam org
-
il
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Envirocare Technical Consultancy Ltd Signal Report Workbook Spreadsheet S30
TABLE 3d
NCERTAINTY OF VOC BY SIGNAL?2
Client Name: Wyndeham Heron
Job No: 4029
Reading = 1.2 ppm as C3H8
Span Gas= 7.97 ppm+/-2%
Uncertainty

Parameter criteria U Ur2
Repeatability 1% of value 0.012 0.000
Zero Drift/
Detection 0.2ppm 0.2 0.040
Noise 0.1 ppm 0.1 0.010
Linearity 1.0% of value 0.012 0.000
Setting Gas
Divider 0.25% of valu 0.003 0.000
Temperature Drift |1% of value 0.012 0.000
Span Gas 1% of Value 0.0797 0.006

[Sumur2 ] 0.06]

(TotalU | 0.24/ppm |

95%

confidence 0.48)ppm as C3H8

or 0.77 mg/Nm® as carbon
Produced by: D P Fisher

07 July 2009 Reviewed by: R Pullen Rev 0
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TABLE 4b

UNCERTAINTY OF VOC BY SIGNAL2

Client Name: Wyndeham Heron

Spreadsheet S30

Job No: 4029
Reading = 0.8 ppm as C3H8
Span Gas= 7.97 ppm+/-2%
Uncertainty
Parameter criteria U Ua2
Repeatability 1% of value (.008 0.000
Zero Drift/
Detection 0.2ppm 0.2 0.040
Noise .1 ppm 0.1 0.010
Linearity 1.0% of value 0.008 0.000
Setting Gas
Divider 0.25% of valu 0.002 0.000
Temperature Drift |1% of value 0.008 0.000
Span Gas 1% of Value 0.0797 0.006
[Sum ur2 ] 0.06]
[TotalU | 0.24|ppm |
95%
confidence 0.48|ppm as C3H8
or 0.76 mg/Nm? as carbon
Produced by: D P Fisher
07 July 2009 Reviewed by: R Pullen

Rev 0
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