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Introduction

Clurketee! Limited oporate a Galvanising Process al Yuxiey which Is subject v Locai Alr Po!Iutlon
Control under the Environmental Protection Act 1990, Pert 1.

Scientifice (imited wera commissionad by PCME Limiled 1o carty out stack amisswns lasting to
determinc the releass of total pariculate matter fram the following Plant undec normal operating
conditions,  This tos! is part of the calibration service oftered by PCME Limiled in suppor of their
continuous emissions monitor which is Installed on the Plant.

Company Ciarkslee! Limited
Site e e Yaxley _
Stank Fume Exlraction Syastary
Sempling Date - 20th January 2003
Time Test Slarled _ ' 15.30

Time TestEnded 17:30

Abaternent Plani Rowe Serubber 7
Operatihg Conditions Genoeral Galvanising
Materials Procossed : Miscellanegus llems
Fuel Type (W Applicable) Natwral Gas

Plume Appearunce None Vislble

Process llot Dip Galvanising

Process Buidunce Note PG 2/2 (986)

Throughout sampling, the operating conditiung were maintainad as above. Any deviations from BS
3405 . 1983 are notad in the conclusion.
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Efissions Summ
Company Clarkgtael Limivad
Sitc _ Yaxley
Stack Fumu Extraction Systum
Sampling Dale 2(Hh January 2003
paramsisr —Units | Heauit | Uit " | Duteome |
Tolal Particulate Matter mg/m® 5.0 15 Passed
Barticulate Emission Rafe /e 0.02 o -
! Stack Gas Temperature - %G 23 SV S,
. Meisturs T % 26 | T -
* Slm;k Gns Voiumatrlc Flow Rala (At:tl.ldl) mfhr 15346 - -
Btack Gas Volumelric Mow Rate (37P) m e 4. 14424 - -
Stack Gas Velocty R N .. 58 | - -

All results are mean values, with particulate concenlrations expressed at relerence conditions.

Raterence conditions are 2 (3K, 101.3 kFa, without correctlon for water vapour content,

Written Summary

[ Total Particuiate Matier | _Passsd 7]

Two parliculale lests were performed during conlinuous operating condions. The mean sampliing
time was 16 minutes. The rewun particulate concentration was & mg/m* al referance gonditlons. 'f his
value is below the spechied samiggion limit of 16 mg/m?.

The lests were performed following the main procedural requircments ol BS 34008 @ 1983 vaing &
Strohiein STk 4 Igckinstic particulate sampling train, ' : .

Tgtal Particul agg Mm[ Summary

Sample " Sampling Times Concentmﬁon I T [
Run 1 _.16:14 - 16:30 5.7 Efl"" -
Run2_ 16:39 - 16:55 4.3 mglon’ -
Mean Particulale Concentration - 5.0 mighte’ 15 mg/m’
| [Sample Bampling Times Particuiate Ratio of Particulate
- ... EmissionRate | _ Emlssion Rates
5 Run 1 o fom16:14 - 16:30 0023gfs |
: Run 2 16:39 - 16:55 0017 als - ,
Mean Particulate Emission Rete ) - 0.020 g/s . 1.32 :1

Page 3ol 13 :
LAS 04107

! Clurksiesl Limited 201 January 2003
| ' '

Fuma Exiraction Systor:

) . ) - , s el
EOp R : a7 3R VUTEeT JETLO XVL g8YTT KUK Tu. &0



From : Rowe Tezk

Caleulations - Run 1

1, Stack Ging Veloclty (V)

PHONE ~No. @ B19B4 658969 Feb.17 2083 1i:24AM PES

Ve 0.075 x Cp x VAP xNT

V= Vainclly (m/s)

Cpm= Pitot Tube VKAS Calibraiton Coenitient = 0,742

AP = Mean Differential Prassure (Pa)

Te | Menn Tamperature (K)

Stack Gas Velocity (V) 8.67 mys

Steck Diamater (D) T G.76 m

Stack Aran (A) 0.44 m”

Stack Temperature (T) _ : - 79600 K

Atmospheric Pressure {Pa) 103.00 kPa

Static Prossura (Pu) 0.15 kP

Slandard Barometric Preceure (Pn) 101.30 XFa

Qeim= 2713 x (PatPu)xVxA © actuan ~ VXA
T Pe

Qgrp) = 4.01 mite ‘ ' Quctiay = 4.27 m'fs

3, Particulate Maks Emission Rate L))

No. of Sampling Poinis (n) 4
Duration at eech point (s) 240 &
Norzla ares (a) _ 50.27 mm"”
Particulaio muss (m) ' 0.0025 g
Stack Ares {A) _ 0.44 m¥
M = (Axm)x 10 : = 2.30.02 pie
(nxaxs) - :
M= 0.023 gis

C = (M7 Q) x 1000

Ce 5.70 mgim’
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Galculations » Run 2

1. Stack Gas Vologjty {V)

V= 0.076 % Cpx VAP x VT
V- Volocity {m/=)
p = Pitot Tube UKAS Caglibration Cosfficlen! = 0.797
AP = Mcan Differentiat Pressure (Pa)
T= Moan Temperature (K)
2. Stack Gas Volumetric Flow Rate (Q)
Stack Gas Velocity (V) _ ¥.62 m/s
Stack Dismater (D) _ 075 m
Stack Area (A) ' 0.44 m"
Stack Temperature (T} 290,50 K
Atmospherc Preasure (Pa) 103,00 kP8
Static Pressure (Pai) 0,15 kPa
Standard Barometric Pressure {Pa) 101.30 kPa
Ol”-ﬂ") = 273 x (BatPedxVx A Qanmm&; VKA
T Pu
Qigrr = 400 mYs Qppatuup * 4.25 m*ls
3. Particuiate Mase Emission Rate (M)
No. of Sampling Points (n) 4
Dluration at each point (s) 240 s
Nozzle area {a) . 502/ mm®
Particulata mase {m) (L0019 &
Stack Aren (A) v.44 m’
M = (A x ) x 10° = 1.7E-02 g/a
(nxuxs) :
M o _ 0.017 gis
4. Particulate Concentration (G) Rt 27K, 101.3 kPa

= (M / Q{STF") x 1000

C= 4.38 mgim®
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Total Particulate Matter S8ampling Methodology

Jok Propoigion
A pra-she stirvoy musi fired be undurinken w obiain the toliowing information. Client detall {full address & eontecl

_nnmes), sescription of siack {name & location), sampling plationn 7 notess (PRmanen! - Pistem of adequate size &
load capablity, Kok boards, fiand & middle refls, free frony oetrie, good drpinage. Nxed ladders win hoaps snd chaln,
Temperary - adequote eize & 1040 capabifily, siahilising Jage, valid inepection tag, kick boards, hant & middie rakc. Both
Wpas of phtform must have a secure anchorage point 0 KX pulley syatem) heesrd:s (dum, nolee, iemperalure,
vasesivapours. vitration, light, moving machinery. steciicily ei) powar Supply and Jocetivn, additional PPE required
{Mph lemperalu e giovesioveralls, PPE).

Tho Swohicin STE 4, lsokhwiic paniculale mesnrement equipmern, is fWly inkpacted prior 1o use and its calibration
status obsarved. This hicudes:

Pitol Tube - Al pilod Wl o186 physicaily checked for damnge, paying partcular sttention (0 the Inkgl hotes, All dirt and

blockages ae removed,
Micromonemeice - Digial differensinl preasurs metare ama used cepable of measing pressury Ia the rangs 0 Ps Jo

2250 Pa with a sansitivity of 31 Pa. These instruments are checked far ohvibue physical demags, batlery Lfe tested end
caliyraled clais abserved.

Thermovoupls - Tenpatsture i measured wsing K lype henmocouples. Each thermocouple lo inspectad for cbvious
damage and e calbration Batue observed. Digital temperaturs motore mre uted it comdunction with K Iype
thermecouplus. These are slsc checked lor obwvious phyzical damuge and their batiery lifa 125tod,

Noxxfea - ANl nazzles used have been conciructed In acoordimer: BS 8405 : 1983, section 5.3.2, Each noxzle is
niyaicaily checied for damepe and removed If noecesgary. The Rozzle calibration stetus i opservatl.

Flowmeter - The fRowmslsr i checked for blockages and obvisus physicst demage. Iis celibralion status is also
obswmvad.

Aatence - A Mottar Toleds paiance is Lsed % welgh Wlers. The balance is posliforied on » solid base located in 2

specinlly bull) weighing noom. Tha bolense is serviced end calibraled routinely each year hy the manufsoturer and also
checkad daily with in-house chedk weights.

Ropa Kii Al fihing tockle e, rape, puleys, xarabiners, brakes ond slings am physicully chacked for culs and
contominaton.

Should the calibration certalily of any of (he above eguiprrent bo in quastion. thatilem of agquipment must bo recalitrated
end replaced if nacassary, : '

Eiliar Sglection und Pregargtion _
Stack conditions can vary greally for jernpurature, moiswure, acidity, low and heavy parliculate loading. Following the pre-
she survey, Lhe slack gas condition snould be known und the appropriate Mter can be selacted and oreparad a9
Flior mediums - glass wool, guerlz wool, Geiman Boiences A/C Qlaes Flore hier papots, Geiman Stichoes Low Ash
PVC membrune fiter papery, Schislcher & Sthuel Gims Fibre Thimbles or Schleicher 8 Schuell Quartz ThimMes,

Fiete are pmpm{-a by Givheg In BN OVen &l 18UMC for 2 peried ofono hour and thon placed % coof i & dessleator, The
fikers are weighed accursiely on a 4-flgure balance aruf then placed kn clean individual peti dishes aho trensporied to
sile in s fiser storage box. Spark fiilers aré slco prepared 1o allow for acciderts and ko obtain blank values.

Sumuiios Dpeodure

Sulisb ity of Pynpiing Loggtion

Befere sampling con commente, » preliMinAry velocily and lotparure survey must be undertaken slong the o
sampiing lines at ten equally spaced points excluing the region within 5% of the effective flus digmeter Irom the wall
The stook diameter I3 measucad UG 3 xloo! rod. If the ratlc of the highest 1o lowast Bynemic preusurss excesde B:4 or if

the rafio of tha highest to lowest gas volocities expeeds 3:1. enofnor samphing plane chould ba used. Sampling &

undniaken Tlom eltner four or pight sampling points,

TO B1458388361 F.12714
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Four sampling printe uro uesd whon thu ratio of the highest b fowsat dynumic Sressures |5 inea 1hen 47 and eight
serpling points when the ralio of highost 1 lvwest dynamic presourte éxceeds 4.1 but lues thar 9:1 or the slack arsa
tXodeds 2.5 m?. Tomperalure is also messured et lan equelly apaced poirs alony dw sampfing lioes and en average
tamperaturs calesisted. Should the femperoture at any of tha tamping peinte Jller By more than « 10% from hat of the
svamgo lemporaturs, then thal point mus! tad be used. -

Tha iequired number of sampling points can now be calculatod using the Klowing:
4 palnt sampling. clrevlar slatka: 0,14 x 3 ond A4 % D.

4 polnt sampling, square Blacke: 1) 20 x [ and .74 x 3. .

L poinl eampling, ercular stycks: 0066 X 1. U.25 x D, 0.76 x D snd D.838 » D.

& poinl sampling, nquere siacks: 6126 x D, 0.37b x D, 0.028 X D and 0.875 % .

Legk Chackes
A laok rlbeck a?_wuld b undortakn Lsjure and sfter the wo-kinglic sampling 13 cared owl,  ThIs is 1o make sure tal sl
suclion ic lakan at fhe ewnipling nozzte. :

Bampllon

Onoo the les-kimkic sampling aw retes hiove been caitulated, the probe is INserted into ne siack wl $2° lo the sack gas
Tiow, as nnt to impings any particulals netier on jo 1ha filter modis prior 1 ssmpiing, Aow e Wier head Bnd prabe: to
Qualn me 0K gas temperatiire. Stewt the suclion device, and est the flowmetsr i the comrect suotion raty for inokinglic

camplng, Abthe sems Umo tum the nowrle o flow and start Gis Uining device.

Ourstion of Sampling Tin:

Durslioh ofl spmpling time dupends un . : .

(m) sncuing udoguato nunnilles of purtioulala mater on the fkes far waighing - 0.3 % of the Trher weight).

(%) whithor tumulnlive or incremental suinmsling ks urderisken, '

(¢} the numbar of ssmpling polnts 1. elthar 4 or B powt sampling. : .

() the continuity of plard cpwration. '

Sumsjigtive Ssmpiing : ;
Aftor tle Hirel samphe is tehor from the firal sampling pusition twe conbol vaive I8 closed simukaneously tuming the

sampling probe 80° io the stack gaw Nuw, moviny the probe 16 the buxl suiople posion. This process should bs
ropeatsd Uit all the samohe pulnty trve L used onco, ’

Eapem Yaiecily dodl TeNeseniioy Readngs .
Al each of the sanipling polnle reprsst le wwadings for Uwe stack gos flow mie and sBck gur lampertures, Salculate the
mew Iso-kinetic sampling flow rates. N e stack gas veloclly ie mons then $ 3% Tom the inlhal rerdings he 1637 resull
shall nol be regarded w8 liaving the regquimd weouracy. Tha new emperalune reading shoukd Nt exoeed the parmitted
sange calculaied in the prefiminery swvey. Le. il should b within ¥, 10% Of Un orlglsal trean kmpa slurs.

 N.B, The filter hasd should ba closnod nnd 1w perlctea matier added 1o the pariculie nmitur on the ke, E

‘The Sempling procedure should be 1spoated 1 oiMeln a dupficale sample, the ratio of the twu particulsts smission ratcs
ohoukt not exoesd 1.5 1, ) ) ;
Ties ustrd Mt should be praced in an oven al 100°C and dried tharoughly. cooted and equifibraled in a desizcalor wnd

welghed 2 Guickly BS posSibie 50 a3 10 BvDld iy Brons dus lu Motelure Bbisorplion ohto the filor, Thw gross weight of
me}?:‘u Shoult] be messlired ts willin 3 0.1 mg- Tha filker Weignt ind any rasiausl psniculate mamee from the fter howd . i

can than bo Usad in the final ropodt 1 calcututu the parliculate concontration.
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On Site lsgkinetic Dpta Sheet

Brofifinary Stock Saivey | Sampiing Lina A SamDIngG Lind B ':]
Traversa | Drsatce n Uynemic | lempersture]  Dyhanmic emperatire
Poin( Swck {m) | Pressure (s} °C) Prosvusy {Pa) °Cy
i n.0¢ %) D - A .
i , a1 1] - S T ]
A N B N | [ »3 aJ - o
L ... i - 635( H? ﬁ r 4 U |
[ 8 ih.24 B4 3 . .
& D41 I8 I PO
T nAY N - -
] 006 AR X T e
R 1 o8 1 e ] . PO
0 01 108 23 _ - -
, Msan : — .2 RS N
Lowatl Dynemic Preasurn (any line) 64 Pascals Ratio of Higham 1> Lowast Dyneroic Préssures « 31,6821
Highasl Byramis Prossurs (ury ko) 106 Pascan (Hiylrest pormittad ratio 4:1)
Temperawrs Rengo pormitted for piy puaint Is between -7 and 63 °C
[Rum 1 [ “Samping Timo (rming) 15 Noz2e pich used (msm) 8D, _
Sempling | Dynamic Pressure (Pa) Tempemture (°C) Velogity {m/s) s ] Flowmeter
Point ndlin! Finai Inttisl Final Tl Final got 1 (M
1. 82 88 23 2 -5 S0 ) 1.78
2 T 52 73 2 946 | peo .50,
) 85 81 - 23 542 920 1,79
T 106 B8 F=) F< I 0,52 InI2 2.0
Mean 0 70 = %3 967 V.68 1.84
tetwoan INIG] Volocity 2nd Finel Velouty = 0.07 % (Ui pormited &5 + 5)
8o Fliter Wefghl - 0.1212 9 Sample Weight = 0.0025 g
{ind Filter Welght ~ D.1237 g - Sampie ge 8 % of Fiiter Valght = J.06 %

Wn 2 [ §;m£¥m Tive (ming) 18 : Nazzie Size usnd {mm) _
Sampling | Dynamic Preseure (Fa) Temperatura (*C) Veioolty (vs) Fiowmter
_Poiin nilind Flnat intial Binal nitlal Final set at _g#

R N ) [T 23 73 .55 B35 1.
T2 9 [ = b3 9.80 5.46 1.86
3 [N 90 =} 22 820 9 A8 ;
a 68 9] <) 22 10,12 270 3.52
Mean ) B8 23 B 056 527 154
Gfierence Botwaen Inkisl Vaiatlly and Einal velocty =-1.12 % {Livit pormnited Is | 5%} '
Brad Fllter Walght = 01203 4 Sompie Welght = 00010 g
Cred Filter Waight ~ 01224 g Gample av a % of Fittor Walght - 1.58 %
Page 8 of 13 LAB 04407
¢ ! Limited ' 40t Jarwary 2003

Fuma Expracton Sysem

TOTAL F.14



U3~FeB-28E3

From | Houe etk

29701 "08 WER 16-4) TAX 01480 403400

16:49 FROM CLARKSTEEL LTD T4

UYL 1N o Gl U e

PCHME LTD

uali ran
Velocity Measurements:
Were waler dropists procent 7.
Diraction of gas flow within + 20" of stack exis.
Dynamic pracégres > 5 Pu ot all sampling poine.
Ralio ot hiphest to jvwest dynarnic pressures < 8 : 4.
Snmplinﬁ: |
Eampling ptane wus corractly positioned.
Aran ol pampling apparatue was < 10% of stack area.
Sﬂmplihgr wet from cantres of squal ateas.
Sampling al each point not less than 3 minutes.
Nm;ln‘wnn facing direetly upstream 1o within + 10°,
Leak check porformed befure and afler each run bnd paseed.

Samplc Handiing:

Minimum weight of samples collectad > 0.3% of Hilter weights.
Sampips achleved stabla waights,

Parliculate samples ctornd for 3 menths.

QA Procedurse;

isokinetle data shoeol completed and slgnasd off by Team Leader.

Repoil saved elechunically unio Sclenlilivs server,

Raw daws and hard copy of report filed togethar.
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Enviromm I Monitorin m
Fnvironnmntal Team L%sdcr Titn Heaton : .
- BSc (Hons) Environmontal Rasource Solence
MSEc Suctsinable Energy Technology
Environmental T ochnician Mack Woodruf{
BESc (Hons) Environmaontal Swdles
Reportby Mark Woodruff
Environmental Techniclan
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Stack Diagram
T I )
/ : Stack Diamoter (U) = 0.75 m
30 Swack Aren {A) = 0.44 m*
Sampling | Distancs 68 | Listance
Folnt 2 % of (O] am
2¢ 1 6.5 8,08
\ » 250 0.18
- 3 T5.0 0.56
T I 4 835 0.70
Samnhing
Lirfa A
Plant '
Bag Flier O Stock
Plam Rullding
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Deviations fr ‘ ' |

Testitg was puriormed In nccordance with BS 3408 : 1683, sput from the foct that onty 1 sampling
line couid be used, ag only 1 port cap could physically be removed. However, 4 esmpling points
ware used on the 1 av%uable line, inutead of just 2.

ncly

The rasulis of tic 1ot demonsirato that undor noma) oporaling conditions, this Plen! is being
spurated tn compla vaih the total parliouiste matter emission Hmil speciiod in PG 242 (96).

Good housekeaping ogd maintonance of the ducting end auucmtud Plant stiould be continued In ujhn}

order fo maintain this lavel of Plant performance. s
A reguisr programinu Of stack emiasions testing In accordance with the Plant's Local Air Pofiutivn Srdaduds?
Cuonirol Authorsetion will be required v demonstrate continued complianceo.

-
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