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.2156
27 Brunel Grove,
Perton, Date: 08/12/2013
Wolverhampton.
WV6 7YD.
Dear Tim,

Emissions Testing at Wessex Crystal:

I am pleased to present our report of the testing of the emissions from the caustic scrubber at
Wessex Crystal in Brierley Hill on the 7" November 2013.

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

Yours sincerely,
For Aspen Environmental Ltd,

Vil
@ CONFIDENTIAL

Dr Geoff Buck,
Director.
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Monitoring Objectives

Wessex Crystal at Brierley Hill are a small company which polishes cut crystal glass. The
process utilises a hydrofluoric acid bath and a rinsing system. The glassware is placed into racks
submerged in the acid, and hand agitated, before lifting the rack out into several water rinses.
There is an overhead extraction system, which draws the fumes from the acid bath through a
caustic scrubber, where the HF fume reacts with the sodium hydroxide of the scrubber to become
sodium fluoride. The gaseous effluent escaping to atmosphere potentially contains some
hydrogen fluoride gas, and also some small amount of sodium fluoride dissolved in water
droplets. For the purposes of The Pollution Prevention & Control Act 1999, this is a Schedule B
process, controlled by the Environmental Health Department of the Dudley Metropolitan
Borough Council, under the Environmental Permitting (England & Wales) Regulations 2007,
and DEFRA’s Process Guidance Note Process Guidance Note 3/6 (04), Secretary of State's
Guidance for Polishing or Etching Glass or Glass Products using Hydrofluoric Acid. The
process guidance note sets the following Emission standards standardised to 273.1 K, 101.3 kPa:

Total fluoride (expressed as hydrogen fluoride)
new limit for agitated acid dipping processes of 2 mg/m?®
new parameter for etching and still acid dipping processes of 5 mg/m?®.

Dr G Buck of Aspen Environmental Ltd visited the site on the 7" November with Mr T
Growcott of Halcyon Environmental Ltd to undertake the emissions sampling for compliance
with the 5 mg/m?® limit, which is applied to Wessex.

Aspen Environmental is accredited by the United Kingdom Accreditation Service
(Testing Laboratory No. 2395), to undertake sampling and analysis of hydrogen fluoride to
UKAS standards.

There are two ¢ 1” holes in the plastic exhaust pipe at Wessex. The exhaust is located
around the back of the shop in a lean to building, with very little operating space, which
precludes the use of a method 5 sampling line. Sampling was therefore undertaken using low
flow pumps to draw the sample gas through a PTFE probe (inserted into the exhaust), and
through a water washed silica gel tube as specified by NIOSH method 7903.

There are no special requirements of the sampling.
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Operating Information.

Type & Description
of Process

A caustic scrubber exhaust, used to dispose of escaping hydrogen
fluoride from a glass dipping process.
The process ran throughout the testing period.

Batch process

None.

Fuel Type & Feedstock

No fuel or feedstock is used.

Normal Load The scrubber fan runs continuously when rinsing is in progress.
Unusual Occurrences None

Abatement System There is no other abatement system.

CEM system There is no CEM system.

Process Details Collected

The production was running throughout the test.

Monitoring Deviations

All substances listed in the monitoring objectives were sampled.

There were no non compliances.

Results

The results are presented overleaf.
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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 05/2015)

Method Statements

Al Flow Measurement in Ducts to EN 13284-1:2002

A US “S” type pitot tube, or UK “L” type pitot tube, each individually UKAS calibrated
is used to measure Velocity Pressure (Pv) at 10 points across each traverse of the stack (usually
2), as specified in EN 13284-1. Similarly the pitot is used to measure Static Pressure (Ps), and
angle of flow at each of the points. Stack internal diameter is also measured.

A UKAS calibrated “K” type thermocouple system is used to measure temperature at
each point above. Where isokinetic sampling is required water vapour content is also assessed.
Exhaust velocity and volume flows are calculated according to the standard.

Aspen Method A1 & A5
Pressure, Temperature & Velocity in Stacks & Ducts to EN 13284-1:2002 & BS 9096:2003

Velocity & Static Pressure measuring equipment.

A UKAS calibrated UK (BS 1042) type pitot tubes (Aspen Ref 193 & 445), are used to
calibrate other UK & US type pitot tubes (Aspen Refs 198, 200, 201, 236, 331, 472).

A UKAS calibrated Airflow PVM620 electronic micromanometer (Aspen Ref 501).
All pitot tubes are vacuum checked before usage.

Temperature measuring equipment.

2 UKAS calibrated thermocouples (Annually changed).

A UKAS calibrated Digitron 3208 IS thermocouple reader (Aspen Ref 328).
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A3 Speciated Organic Compounds to EN 13649: 2002

Stack velocity & dimensions are usually required.

This methodology uses low flow occupational hygiene sampling pumps and NIOSH standard
charcoal tubes to collect organic vapours for subsequent gas chromatography.

The pumps are set up with a stainless steel sampling probe, attached to the NIOSH tube, and a
length of hose connected to the sampling pump.

The NIOSH tube consists of two beds of activated charcoal, with foam separators. Direction of
flow through these tubes is critical, so they are marked with a directional arrow by the
manufacturers.

The whole sampling line is checked for integrity by blocking the end of the probe, such that a
change of note can be heard from the sampling pump.

The pumps are equipped with a stroke counter, which records each stroke of the diaphragm
pump, and each is individually calibrated against a soap bubble in a grade A burette, so the
volume drawn by each pump stroke is known.

The sample gas is drawn through the NIOSH tube for about 30 minutes. At each stage sampling
data is recorded to a series of standard forms.

The UKAS analysts utilise retention time in the chromatography column to determine species,
and individual peak response to quantify, such that a whole series of different analytes can be
identified and quantified.

This method is only applicable for dry gas.

Aspen Method A6
Individual gases in stacks & ducts

These methods are identical to method A3, except that the sampling tubes are changed to method
specific tubes.

Analyte Tube Content Tube Ref Method Ref
HCI & HF Water washed silica gel SKC 226-10-3 NIOSH 7903
Ammonia Acid washed silica gel SKC 226-10-6 NIOSH 6016
Hydrogen cyanide  Soda lime SKC 226-28 NIOSH 6010
Formaldehyde XAD-2 SKC 226-118 NIOSH 2541
Aliphatic Amines Silica Gel SKC 226-15 NIOSH 2010
Aromatic Amines Silica Gel SKC 226-15 NIOSH 2002

Where applicable the sampling probe is water rinsed, and the rinse solution separately analysed.
All analyses are carried out by UKAS accredited laboratories.

Results in all cases are presented as milligrams of analyte per Normal volume of exhaust gas
sampled, without correction for water vapour.
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Appendix 2:

Caustic Scrubber Exhaust

Sample Locations.

Stack base Location Accessed from a low level platform, Sampling point about 3 m above
ground
Two 1” holes.

Current Measurements for Flow Criteria

Pitot Tube Traverse Vertical Duct.

Pv: 54,52, 50, 55, 54, 54, 52, 54, 56, 42. Pa

Ps: -96, -95, -96, -98, -86, -98, -100, -100, -96, -98. Pa
Temperature 10 ° C across.

Moisture & Homogeneity | Moisture: Not required data presented as wet gas.
Homogeneity — Not Required (Stack diameter < 1.13 m)
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Pitot Flow Measurements Aspen Environmental Ltd ~ [(91
Client: Wessex Crystal Time & Date: 07/11/2013 (0930
Address: Brierley Hill Operator: GB + TG

Job Number: 1121
Location: Main Exhanst
Details of Duct Absolute Atmospheric Pressure (millibars)
Instrument Correction Corrected
Duct Shape: WVertical Circular Initial: 996 -2 994
Dimension / Diameter: (cm) 34 Final: 996 -2 994
Area: sq metres 0.09 Mean: 994
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 54 -96 10 60 -94 10
2 Ty 26 52 -95 10 58 -98§ 10
3 153 52 50 -96 10 56 -94 10
4 21.7 74 35 -97 10 56 -96 10
5 36.1 123 54 -96 10 54 -94 10
6 63.9 217 54 -98 10 55 -96 10
7 78.3 166 52 -100 10 56 -98 10
8 84.7 288 54 -100 10 60 -98 10
9 92.3 314 30 -96 10 64 -100 10
10 98.1 334 42 -98 10 60 -98 10
RMS & Means: 51.83 -97.2 10 5797 -96.6 10
Mean Pv (Pascals) 5490 Temp Reader T3 Mean T in K (°C +273) 283
Static Pressure (Pa) -96.9  Pitot Tube & Manometer 472 & 501 K Factor 1.03
Duct Velocity (V) @ Temperature (T) in metres per second 9.76
Duct Velocity (V) @ 273K, 1013mb, in metres per second 9.24
Duct Volume Flow (@ T in cubic metres per second 0.89
Duct Volume Flow (@ 273K, 1013mb, in cubic metres per second 0.84
Duct Volume Flow (@ 273K, 1013mb, in cubic feet per minute 1778
Duct Volume Flow (@ Temperature (T) in cubic feet per minute 1878
2 Aspen Environmental Form 19 Version 3 (December 2003)
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0605
Tast Ceriificate Data 221112013
Chant Aspan Emviranmantal Lid Order No. 1785
ZRfuGUICh. Stiaet Contifieaka Mo, WE13-T178
Uttozeatar
Staffordehira lecuar No. 1
ET14 BAG
Comact Dr Geoff Buck Diste Racabywe] 13102013
Dretecription 3 tubas far fluarida Texhnkjue I1C
Bampla No. TOTRCR 3103 athad
Fluoride =8 g C2TL
Sampla No. Tl GigTa Nothend
Fluoride | <5 [y | CITIL
Barngho No TOTROS G0z Nathod
Fluoride =5 g C2TILN

Paga 10f2

RPE Labaratarias Lid. Unit 12. Walare Edga Businass Park. Modwan Fioad. Balford. MG 3ES
Tal: (0151} 672 2443 Fae (0151) 577 3353
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TEETAG

Test Certificat Ciata 221 192013
Cont Aspen Emvironmental Lid Conetificuds Mo, WK1-F1T8
Iseus No. 1
Tasted Ey Micholas Lynch Dats 221192013

e a CONFIDENTIAL e 22011/2013

Joanna Dawhurst

Labaratory Managar

Far and on authority of RPE Laboratorias Lid.

Melhod Symbals ] Amksis b LKAS Acared fied
H]  Ampsis & nal UKAS Accedied

Cancaniralian walus=s {mg/mZ= and ppm) 2am ckubied an the basiz of iamaian pravidad by the cusamer.
Rezults sated ax mlar r=l=ring a2 the =amp ke walume,

RPS Laba maries farmes and candiians apphy - 250 py & avaikab ke an requss,
Amahziz @ mied aulan amples A mesived’
Thi dacum=nl may nai b= repdused glher than indull =ac= g wilh thewritizn appraval o ihe Ezuing Bbarary.

Paga 2 of2

RPE Labaratarias Lid. Unit 12. Walare Edga Businass Park. Modwan Fioad. Balford. MG 3ES
Tal: (0151} 672 2443 Fae (0151) 577 3353
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ZRfuGUICh. Stiaet Contifieaka Mo, WK13-T179
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Comact Dr Geoff Buck Diste Racabywe] 13102013
Dretecription Z salutions for fluarida Texhnkjue I1C
Parameter Andysis Method Accreditation Method LOD Lncertainty
Fluoride ca Lkas f.05ugfrnl 7.00%
Bample No. TSTROB G10276 Method
Fluoride 1.21 g 13 mil C2TN
SBampto No. TSIR0T 10277 Mothvxd
Fluoride 1.91 po'mi 13ml CITN

RPE Labaratarias Lid. Unit 12. Walare Edga Businass Park. Modwan Fioad. Balford. MG 3ES
Tal: (0151} 672 2443 Fae (0151) 577 3353
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Aspen Environmental Ltd. Halcyon, Wessex Crystal J.1121, L.2156 Report v1 Page 14 of 16



Aspen Environmental Ltd

TEETAG

Tast Ceriificate Diata 2001152013
Gt Aspen Environmental Lid Gartiicads Mo, WIK1-F1T8
lsbud No.
Tasted By Micholas Lynch Diata 2001152013
Approvad By a CONFIDENTIAL Cata 200112013

Joanna Dawhurst

Labaratory Managar

For and an authority of RPS Laboraiorias Ltd.

Melhod Symbals

U] Amksis b UKAS Accred ied

H] Ambzi i nal UKAS Ascrdied

Cancaniralian walu=s {mg/mZ= and ppm) 2m ckubied an the basiz ol iamatan pravidad by the cusamer.
Resuls raled az mlar rel=ring 42 the =amp e waluma.

Amabziz @ ried aulan =amples oz mezied’

This dacume nl may nad be rep adusad alher han infu | exse p with thewritken ap praval of the Bsuing bbarary.

PP La ba mbaries {erme and candilians apply - acapy Eavaibble an requesd,

RPE Labaratarias Lid. Unit 12. Walare Edga Businass Park. Modwan Fioad. Balford. MG 3ES

Tal: (1181} 572 2443 Fae: (D161} 877 3959
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Appendix 3:

Uncertainty Calculations

Uncertainty for HCI Sampling to EN 13649: 2002 Aspen Environmental Ltd

Uncertainty for a series of duplicate measurements of HCI
data from J.990 Thyssen Krupp Ltd

sd 0.14]l mean §.85==2.06 %
double to allow for less zood data (& 7 abselute accuracy & standards)
double to 23 % + 3 Expanded Result== 8.200%4

continuous process =no change in humidity
v little change in temperature
low flow pumps with counters, so not identical flows, but results divided by volumes (Aspen bubble flow meter cal)

Laboratories don't provide uncertainty estimates on analytical results
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