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Tel

rodessing the UK Equivalence Trjals PMy,
LOrie BAN Bata as psr ihe January 2010 v

cecutive Summary

: UK equiivalénce trials data; hiave been reprocessed as per the January 2010 version of The
ide for Demonstration of Equivalence.(GDE), This report is-infended to used
reviously published “UK' Equivalence Programme for Monitoring of Parti
as repart number: BY/AQ/AD202209/DH/23986. N

litated
jon of the GDE:

an addendum to
fate Matter,, Bureau

lysls were testéd and proven to still be)valid.

Fraction

Manufacturer

Equivalence
. Criteria Met?

Borrection Reguired

PMig

Met-Onig:

ieets
equivalence
_ critesin-after
application 6f g
"glope correciion
factor.

if fiow reporied at stancard
conditions,.

BAM

1211

B AM Corracted =

)

au Verltas-Alr Quality
0135264 7/BV/AQIDHIZBET

. golicy within the UK ithat- whien using ‘& PMjy Met-One BAM at arribient ‘conditions; th
centrations aré divided by 1:2 rather than 1.211. This:approach was also proven to be valid.
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Met-One
Reprocessing the BK Equivalence Trisls mm Unheated
Met-One BAM Data as perthe: January 2010 version of the GDE

i B
ERANNEXT

Methodology

Hg m’fofPMgg;'

2. The intra Instrument uncertamty of the tandidate must be less than 2.5 g m‘3 for all data and‘
fortwo sub datasets corresponding to all the data split greater thari or equal to and [ower thati
30 g m™ or18 ug m for PMsg and PM; s respectively.

3 The intra instriimarit uncertainity of the referétice method must be lessithan 2.0 yg m*

“The expanded uncattainty: (W) is calculated: at/50 pg m® for PNyg-ard 30 [ig m'¥for PMgs
jividual candidate instrument against thie average results ‘of thie reference method.
he feliowmg permutations, the expanded-uncertainty must be-less than 25 %:

o Full dataset;
» Datasets representing PM. concentrations greater than ‘or equalto. 30 pg m?  for
PMig, &r concentrations: greater-than.or egual to 18 pg m™®for PM;, provided that the'
subset containg: 40 of m id data pairs! .

‘» Datasets for.gach-individ '

ntly different
ufa) Ifthese:
jluies obfained

5. Precondlitions for acceptance. of £ ataset are that! the'slope b ig‘ingignific
from 1: |b=4] 2.u({b), and the interceptais ingignificantly different from O: |aj
preconditions are not met, the eandidafe:method. may be calibrated using‘the

for slope and/or intercgpt of 4l pairad Instruments together.

matics requrrad o caEbu!ate the orthoganal regression: and-expanded uncefainties
nchanged since November 2005, the rufes of application are different. Most notably;

» Previously the number of data-pair outliers'to be removed from the:referene method was not
specified. We had taken the-decision to-rémove up to 3 data-pairs from each f jeld study outof
the typically 50 to 70 that were callected. Inline with'the new Guildance, up to 1 data-pair was

removed if there were fewer than 80 dvailable and up-to 2 were refoved if.more-than 60

were availabie; As with the original UK Equivafence Report, only paited reference method

data-were used in- the orthogonal regression dexpanded uncertainty caleulstions.

¢ Previcusly we had removed: data-pairs froni candidate ingtruments that required the mandat
handlifig of filters.

. Previdusly, the expanded uncertamty of the candldate method was requ!red to-be fess fhan
2.5yg m™ rather than 2.0 g m™.

Previougly the limit-values at which the :

f'ncied uncertainties were to be calcubated ware

il usty, e accep’{ance for the full datasef was set that 20 % of the data must be tireater

: L though as ths. limit valu was not specified ‘this led to a lot of.
' ; PMyoat 9,20 and 25 pgm™; and'PMza.at"G; 10, 12:5-and 17.5 pg m=.
etting the concentratlon at which 20 % of the data should be greater than as 28 pglm” far
10 and 17 pgfm*for PMys., the situation is.greatly: simplified, however, as conceritrations:

ity
301352617! BWAQ!DH!ZBS? 4




Megl-One )
¢ Reprocessing the UK Equivalence Trials $#May LNk
: Mel-One BAM Dafa ss per the Janudry 2010 versipil

ated
of the GDE

have typically béen low in the UK over recent years, if makes it more likely that these criteria
will not be met.
Below is-an example of the resulls obtained for the reanalysis, fiamely of the PMys 8mart Heated
Met-One BAM from the subsequent MCERTSITUV equivalence project. The text within the cells
i shaded green.or red if it passes or fails key criteria, In- this examiple, cells are also:skaded,
corresponding to"which of the:&criterla they relate to in‘the above iist of this requirefient
January 2010 version'of the GUE! ' .

Betwean Insirument Uncs

OffficusialRedression

By Smart
Slo |+hercepra

Heated BAM

Reférénce

All Data
<18 P Ay, aBtatoe7s - Co25] 1086 w: 0567 (a4

> pgmd 74. 0.026]10% +k. 0.033| -Dpe8 H£ 0.e18p 030

Onificiganiat Regression . 5 Lirriy Valiio.of. 30pgm3
7 _s'ioﬁ_'a’(b_}""rff,ui,. Infarcapt () - i Weial % %% Tt
; g4 + c.od0| a2z« G572 72 192

0024 0060, < 0512
6| -o962 +: 0.527
G.300].
0308

‘sNirare

Tedifinglon Surmmer
Cofogrie: wf"i"[:
‘Bormbstm Summe:
"]‘Edi;i'hgton Winier
<18 pg.rm

ntividuat Catasels |

c.o28] 4T

0884 #h- 0038] 0584

7|5.666 +- msag‘

Combined Datasets: >18pg nit
B A1 atd

Orthogonal Ragrassion L UmtVekeo! 3ppgm
) ki 297 ug

T ez |
B6.0

ENATT Paissat - P A
L Slopa (h}ﬂ- ‘ib.- ‘ntercept (g} 47-y |:
1016 #- ab25| 1.018 4~ d.30
£O6T ¥ 0:018) 0.450 += 040
: % 0.048] -1.408
Dogi #- 0014] 0,630
102t H- 0026} GEu
|09z 4~ 0.034] -1.108
1,04,17?- BATT
s no specific: requirement for any of the. individual d ifasets to have greater than 40
ther than those:Greater than 30 Mg m*or 18 ug m™ for PMypand PMy s respectively), itis
and-so these cells are shaded yellow as part of criterion 5, In lirie with
; Repart, the text within the cells Is shaded ofange if there are betiveen 30
of 30 5 normally considered sufficignt for statistical analysis.
ot to.which slope and Intercept should
ate should it fail the test for equivalence. After communication. with Theo
that the requirement of the Novernber 2006 veision of the GDE are st
intercept from the orthogonal regression of alt the paired data should he
ded gold and marked ‘other’ In the-key on the above diggram.
bnger & requirement that the paired candidate data be tested for.equivaience.
rer,. th sults from this analysis gre Included in the tables and are also shaded gold :and
2d ‘other"in the key on the above diagram. These expanded uncertain "
At those found using the November 2005 version of the GDE, yet
fliers were removed:; and the calctilations were performed at limit-v
of PMygand PMz s respectively.
ty slighitly different expanded uncertainties can be calculated. based upan whethier the expanded
cetainty of:the reference:method data includes those days when the candidate begn assessat was
ot running. These days were included in the original UK-Equivalence Report and are also included in
ihe results presehited hereif.

Tasidington Survmer
Gologre Winter
Barphsln Summmer
Teddingtor W;pter o
<18 i
*>16 g ,m&'
AlDalz

iyl Paiagels’|

Gorbied Datasets |

Fsdill Veritas Alr Quallty: : :
G01352617/BVIAQIDH/ 2657 , 5




Met-One :
Repiotessing the- UK Equivalence Trials Pty Unhigated
Met-One BAM Date 25 perthe January 2010 versiciy of the GRE-

3 Reanalysis of Resulis

e ‘PMy tinhested Met-One BAM was inciud
omparison data-have heen callected since. The standard UK
easure ambient’ temperature and pressure and theréefore does not correct the data to: ambient
onditions. A version that does correct tor ambient conditions s available; and to similate this, the
ata'were subsequently. correctad to amblent, baged on terperature andsy ressure neasured by other

' reference. method Both with and without

ed ‘i the' origina_l._equivé]ance trials, ahd he further =
configuration of the iAstrument dose not

igure B in the Appenidix shows the comparison of the unheated BAM without correction to-ambient
onditions: As with the previous analysis in the -original equivalence report; all- datasets significantly:
: fisthod, The previous report fécommended the data be divided by 1.211.
rad.data in the current study is actually 1,210, and is slightly different as fewer
leted from the refererice method in line with the: July 2009 version of the GDE. It
within K ta divide the unheated PMi, BAM by 1.2, and this compariseh is shown: in
When fellowing the:5 criteria inturn:

Fewer than 20 % of the data are greater than 28 pg m™;-however, gre
miimum number of datapoints were greater than 28 pg e, '

The Intra Instrument uncertainty of the can

than 20 5 of the

Report, as the goncetitrations in East Kilbride were very
& was not considered sufficient evidence for @ candidate:
_ eflects the: problems associated with régression calculations
tef on data that are resfricted to within a narrow range; .

3 intercepts ahd slopes of the ‘All Dala’ comparisons of the individual. instruments:
: is not: possible t correct the data further, and; the PMyg . -
“ould continue to be corrected by dividing by 1.2

M data also signifieanitly overestimate the referonce thiethod In the original
Bse data were. sorrected by dividing by 1.273, and the resuilts. of thi
wh'in: Figure 2. Considering the & critetia, the festits are-exactly as for the

M after dividing by 1.2. As such, it is recommended that-the ambient eof rected

s aitendy been cofregted; it
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Reprocessing the UK Equivalence Trials PMy, Unheated
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Appendix of Gfaphs and Tables of
comparisons against the reference I

,m-.et‘.h.a“d. -

Bureau Veritas Alr Quiality
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Reprogessing the UK Equivaierice Trials P
Mgi-one,jBAM Data.as-perthe January 2010w

ynheated. .
rijoi of the GDE

Figuite 1. Analysis of the PMi BAM.
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Reprocessing the UK Equlvilence Trials Pl Unhoated
Met-One BAM Data as per the Januaty 2010 vérsion of the:GDE

‘Figure 1 Continued. Analysis. of the PMy; BAM.
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‘Mat-One ,
Reprocessing the UK Equivaience Trals PMis Unheated ]
Wet-Oive BAM Dataas per the Januaty 2010 versiot of the GDE

gure 2: Analysis of the PN, BAM:after dividing by 1,2.
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Teials:PMn-Unheated
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Figure 2 Continued. Aralysis of the PMy, BAM after dividing by 1.2,
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Figure 3. Analysis of the F’Mw BAM Ambient’ after dividing by 1.273.
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CERTIFICATE |
On Product c'é"nfo'rmitjy (GAL1)

Numbsr of Certificate: LUBWO01430001

Ccortfed AMS:  CC 055 version 601 (PID-Detector
| Manufacturers synspec B. V-

De-Delmten1

0747 AV Groningen

 The Netherlends

g; “Test Institute: apdesanstatt far Umwelt, Messungen und Naturschutz

This is to certify that fhe automated medsuring System (AMS}
higs been tested and found to comply with:

E EN 14662-3: 2013, EN 15267-1; 2000, EN 15267-2; 2009

VDI-Rightlinie 4202Blatt1; 201 0, VDI:Richtilnie 4203 Blatt 3: 2010

Gertification s awarded in respectfisﬁthjsi.;;on’c_;ijﬁjéjms gtetad in thie certficate

(See alsothe following pages):

Publjcaition in the: Genng'n-iFedaral Gazstie This certificate’is valid until

(BAnz:) of 05 August 2014 ' 04 Augost 2019

LUBW Landesanstalt for Umwelt, Messungen
und Natgis"t:hutzzfﬁaderl-warttembarg‘
Karigruhe 19, Septemper 2014

i. A.Dr. Marcel Langner Wejmi'.!'ér Altkq_'fe;

mweltbundesamt _
Dessau, 24. September 2014

gssungen und Naﬁxr—

mﬂ,}gm.bédmg ertteinberg.de

gnstsgailg@!uﬁw.bﬂi,da

T LUBW Landgsansialtfr Umwelt, M
| schutz Gatien-Wirttemberg
| Grooberteld 3

| 7el. +49-721-5600-3201

page Lof?




i L
LUBWO01430001/ 19.09.2014 Sk F.

[ | | 'jmmsﬁarksm
e " Acorsdiation secordingto EN ISOAEC 170252006

Test report: - 143-04/13 of 11 June 2014

First certification: 13 August 2014

valldityends: 04 August 2019
| Publication: BAnz AT 05 August2014 B4, chapter I, No. 1.1

Approved application
The ceriffied AMS s suitable for continuous ambient air monitoring of benzene (stationary opera-

tion).

\ “The suitabflity of the AMS for-this: applicat!on was assessed orithe basis of a laboratorytestand a
three months field test ata trafic rel ted location.

The AMS is approved fora.temperature range of 0°C 1o '30°C.

Any potential usér should ensure in consuftation with the manufacturer, that the AMS Is suitable
for the piannad application site,

Basis, of the certification

This cartification is based on:

‘st report 143-04/13 dated 11 Juns2014.

suitability annauriced by the German Environmental Agency (UBA) as the relevant body
the ongoing surveiliance of the productiand the manufacturing process

publicaticn in the German Federal
'No. 1.1, announcament by UBA from 17 JuHly 2014)

Page2of 7
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_AMS name; _
Gaschrcmatograph GG 985 verston 601 BTX type PID for benzene

Approval: .
| Contiruaus ambiert air monitoring of benzene concentration (stationary aperation)

_ - Certificate:
LUBW001430001 / 19.09.2014

Manufacturer: .
Synspec B, V., Groningen'(the Netherlands)

Measuring ranges during the sultabillty test:

measwe umt

componenf | l  certificated range
| gl

v I 6-53 i

A .

Sofiware version; 5.7.2

Resiriction:
1. The AMS does not heve a living 2&ro:
2. The AMS shows a negative result for benzene under ihe influence of tetrachloromethane.

Remarks:
None

Test Institute:
Landesanstalt far Umwelt, Messiingen und Naturschutz Baden-Wiirttemberg {LUBW); Karsruhe

Repori-No.:  143-04/13 of 11 June 2014

-F‘-ag_e‘sfof 7
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’Cerﬁﬁcat,e:
LUBWO001430001 / 19.09.2014

Certified product; _
Thils Gerﬁf{baie'ﬂppﬁés 10 automated measurement systems. confirming to the following descrip-
“Hom: : , .

The gaschromatograph GC 985 version 601 (type PID) is an analyser for he continucus. mess-
urement of benzene, toluene; ethylbehzene, m/p- and o-xylene in ambient air with enriching sam-
pling, thermal desorption and subssquent gas chfomatographic separation:

The tested AMS Is assembled in 18 inch housing with the following technifcal data; -

Housing 19 inch
Height: . | . 5 rack units (= 23,2 om) | | S
Depth: | 37,2 ey - :
Weight: =~ 17,4 kg
Voltage arid gas supply: o ;
Voltage: | | 230V AC; 1,32 6A .
Energy consumption; 2,16 KWh . o '
Carriergas: Nitrogen N, 5.0

Gas connaction: ~ Swagelok, 1/8 inch A
Detector: PID - Photo lonization Detector (10,6 ev)

Colum# type: ~ CP'70008; (Synspec SY-1)
Analytisal column: Length: 18 m

Strippst column:  Length:2m ‘
Preconcentration system: Tenax GR (manufatturer: Synspec)
10-Way-valve: DV 222110 (manifacturer: Vici)

50 ul

4 piston strokes a 23,33 il per cycle

4 analogue out:0:— 10V oder 0(4) — 20 mA,

4 analogye in 0—10V,

7 digital-outputs (TTL),

4 digital-inputs (TTL)

Ethemet, 3 x RS232, 2 x USB, VGA
Pratocals; ASCll-terminal, Gesytec, ARIES, J-Bus, Profi-
bus or Mod-Bus

Interfaces:

Page 4 of 7




Certificate:
LUBWG01430001 7 19.00.2014

Gengral notes:

Thlé“be_rtiﬂcate-fs based upon the equipment, which was tested. The manufacturer Is responsible
for ensuring, that dn-going production complies with the requirements of the EN 16267, The man-

; lity management system for the controlling of
roduiet and the quality management systém

Irer is abligated, o maintain an #pproved.qu;
the manufacture of th certified product; Both-the

shallbe subject 1o re gular survelllance.

If ‘& product of the current production doss not correspond with the certified prodiict, the
Landesanstalt flir Unwsit, Messungen unhd Natursehutz Baden-Wirttemberg is to be Informed &
the given address on page 1. ‘ ’

érty of the Landesanstalt fiir Umwelt, 'Meﬂs_sgunggn und‘Naturschytz
revocation of the publication the ceitificate loses jts validity. Aﬁer-th@aﬁ
; tificate ‘and on requests of the Landesanstaﬁ fir Umweslt

ritemberg this document shall be retumed aid the. eerfifi-

Messungen und Naturschiitz Baden-Wiin
cate shall no longer be used.

The relevant version of this certificate and the validity is also.atoessible on the: ifitermnet atidress:

m-ml1 -d“z '
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