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SUMMARY

1. The testm aterial for FAPA S® proficiency test 1984 w as dispatched in Septem ber 2008.
Each participant received a letiuce purée test m aterial to be analysed for low levels
K30 ugkg) of pesticide residues. In total, 150 sets of testm aterial w ere distributed to
participants in 29 countries. 0 f these, 140 participants, i.e. 93% , relumed results for
som e com b ination of the analytesw ith in the tm e-scale dem anded by the Schem e.

2. From a listof 76 possible pesticide residues, participants w ere requested  identify and
quantify those present in the letiuce purée. The testm aterial contained brom opropy late,
ethion, y-HCH (lindane) and m yclobutanil.

-~

3. The assigned value (X ) was calculated from the m ost appropriate m easure of central
tendency of participants’ results [1, 2, 3]. A tthough m yclobutanil w as present in the test
m aterial, no supporting hom ogeneity data w as availab le. Therefore, no assigned value has
been setfor this analyte.

4. The target standard deviation @) for each analyte w as calculated using the appropriate

form of the Homw itz equation [4] and in con junction w ith the assigned value (X ) was
used to derive a z-score for participants’ results. z-Scores are considered satisfactory if
|<2. N o z-scores are given form yclobutanil.

5. Results for this proficiency testare sum m arised as follow s:

analyte assigned va e, num berofsatisfactory ttalnumber satisfactory
X  Hgke scores, |z|<2 ofscores %
brom opropylate 13.4 60 " 85
ethion 24 .4 74 87 85
yHCH 211 73 97 75

6. No sumlustestm aterials are available for sale.

7. W hereas this Report has been produced in good faith and in accordance w ith best
industry practice, neither the Central Science Laboratory nor the Secretary of State for
Environment Food and Rural A ffairs accepts any liability whatsoever as to the
app lication or use of the inform ation contained therein.
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1. INTRODUCTION

1.1. Proficiency Testing

The dem and for independent proof of com petence from regulatory bodies and custom ers
m eans that proficiency testing is relevantto all laboratories testing food and feed for quality
and safety in every country. Hence, it is a requirem entof accreditation o ISO 17025 [5] that
the laboratory takes part in a proficiency testing schem e, if a suitab le schem e exists. Further,
for laboratories entrusted w ith the official control of food and feeds, Article 12 of EU
Regulation EC) 882,2004 [6] requires such laboratories 1o be assessed and accredited in
accordance w ith ISO 17025, i.e. proficiency testing is a legal requirement for these
laboratories. Thus, together w ith the use of validated m ethods, proficiency testing is an
essential elem entof laboratory quality assurance.

The analysis of an extemal quality check sam p le as partof a laboratory’s routine procedures
prov ides ob jective standards for individual laboratories o perform against and pem its them

to com pare their analytical results w ith those from other laboratories. Such standards and
com parisons can go beyond the actual chem ical analysis. For example, the ability o report
results in specified units and w ithin a given tim e scale are im portant aspects of quality.
H ence, participants in FAPA S® w ho subm itresu lts after the closing date of a proficiency test
areonly included in the statistical evaluation if there are extenuating circum stances.

It is important o understand the statistical lim itations of this extemal m eans of quality
assessm entw hen gauging the com petence of a laboratory. The results of a typical chem ical
analysisw illbe nom ally distributed. That is I say, them ajority of resultsw ill be centred on
amean value but inevitably, some results w ill lie at the extrem es of the distribution. The
statistics of a nom al distribution m ean that about 95% of data points will lie between a
z-score of -2 and +2. Perform ance in a FAPAS® proficiency test, therefore, is considered
satisfactory’ if a participant's z—score lies w ithin this range. It follow s that if a participant's
z-score lies outside | >2 there is about a 1 in 20 chance that their result is in fact an
acceptab le result from the extrem e of the distribution. If a participant's z-score lies outside
|>3 the chance thattheir result is actually acceptab le is only about1 in 300.

2. TEST MATERIAL

2.1. Preparation

Sam p le preparation w as carried outby a laboratry contracted t do so by FAPA S®.

Organic letuces (53 kg) were obtained from a local supplier. They were frozen,

hom ogenised using a cryogenic m ill w ith dry ice and transferred o a cold room t slow ly
thaw .

Sub-sam ples were taken t screen for the possible presence of incurred residues, and the
rem ainder w as stored at-20°C . N o residues w ere detected ator above 20 ug/kg 60 pgkg for
cypem ethrin, deftam ethrin, pirim icarb, and profenofos).

30 kg of bulk m aterial w as then puréed using a Silverson m ixer. A standard so lution of the
sp ik ing pesticides was prepared t give the follow ing approxim ate final concentrations:
brom opropy late 15 ugkg, ethion 30 ugkg, yHCH 25 pgkeg and myclobutanil 20ugke.
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0 ne-third of the bu lk purée w as transferred o a C ryptoPeerless bow Im ixer and one-third of
the spik ing solution w as added directly. The sam ple wasm ixed for thirty m inutes. A further
third of the bulk purée w as added along w ith a further third of the spik ing solution. A fter
another thirty m inutes’ m ixing tim e the rem ainder of the sample and sp ik ing solution w as
added. The total bulk was m ixed ovemight Samples were measured into labelled glass
bottlesw ith at least 100 g in each.

To prepare the blank samples, a portion of m illed sam ple was separated out and puréed
separately in the C rypto-Peerless bow I m ixer for 1 hour. Sub—sam ples @t least 100g) of the
purée w ere taken and m easured into labelled g lass bottles.

The spiked and blank sam p lesw ere stored at-20°C until distribution.

2.2. Homogeneity

Ten random ly selected testm aterials w ere analysed in dup licate for all four pesticides. The
results, ogether w ith their statistical evaluation [7], are given in APPENDIX I. The
statistical tests initially check the data for any w idely discrepant pairs using Cochran’s test
If found, such data are rem oved. Thereafter the rem aining data are sub ject I analysis of
variance ANOV A) 1 estim ate the sam p ling and analytical variances.

The data for brom opropy late, ethion and y-HCH show sufficient hom ogeneity, and are not
included in the subsequent calculation of the assigned values. For m yclobutanil, we were
unab le b dem onstrate sufficienthom ogeneity.

2.3. Distribution

The dispatch date was 15 Septem ber 2008. Each participant received an individually
num bered letiuce purée testm aterial packed w ith cooling blocks in an insu lated box, together
w ith a covering letier, instructions for electronic subm ission of resu fts and m ethods and the
resu lts form , for participants w ith no intemetaccess.

3. RESULTS

Participants were required t report which pesticide residues the letiuce purée had been
analysed for, tbgether w ith a lim it of quantification LoQ). For all pesticides found, the
am ount present (in ug/kg, uncorrected for recovery) together w ith the percentage recovery
w as requested. Results w ere subm itted by 140 participants before the closing date for this
proficiency test 31 0 ctober 2008.

E ach participantw as given a laboratory num ber, assigned in order of receiptof resufts. The
reported results for brom opropy late and ethion are given in Table 1, and for y-HCH and
m yclobutanil in Table 2.

The analytical m ethods used by each participant for the above pesticide residues are
summ arised in APPEND IX 1.

If a participant failed o identify the presence of brom opropy late, ethion oryHCH and their
LoQ was below the level needed for a satisfactory z-score, then as required by the FAPA S®
Protocol [1], the reported resu ttw as assigned a zero value.
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If a participant failed o identify the presence of brom opropy late, ethion ory-HCH and their
LoQ was above the level needed for a satisfactory z—score, then the resutt w as recorded as
<LoQ.

Any participant identifying pesticides other than brom opropy late, ethion, y-HCH and
m yclobutanil at levels >15 pug/kg is listed in Table 3 together w ith the pesticides reported and
level determ ined.

4. STATISTICAL EVALUATION OF RESULTS

The ob ect of the statistical procedure em p loyed is t obtain a sin ple and transparent resu lt,
which the participant and other interested parties can readily appreciate. Further details,
including w orked exam ples, are given in the FAPA S® Protocol [1]. The procedure follow s
that recomm ended in the IUPAC/ISO AOAC Intemational Ham onised Protocol for the
Proficiency Testing of Chem ical) A nalytical L aboratories [8].

A~

4.1. Calculation of the Assigned Value, X

The assigned value, X , I.e. the best estim ate of the true concentration of each analyte, w as
set as the consensus of the resu lts subm itied by participants. The procedure used o derive
this consensus invo lved:

e Removing non valid data, i.e.:

i) results reported as approxim ately 10, 100 or 1000 x greater or sm aller than the
m aprity of subm itted resu lts (as these w ere considered 1 be reporting errors),

i) sem iquantitative results e.g. <10,

i) results from participants notquoting a percentage recovery,

iv) results from participants w hose recovery is outside the range 70 - 120% [9],
v) results from participants notquoting an LoQ (lim itof quantification),

vi) results less than the reported LoQ .

e Considering the norm ality K olm ogorov-Sm imov test), or otherw ise, of the
distribution of resu ts.

e M inim ising the influence of outliers by the use of a robust statistical procedure to
derive the m ean [3].

o A ssessing the standard uncertainty @) of the robustm ean. For the robustm ean:
U=—

Jn

where o = the standard dev iation of the robustm ean.
NB this isNO T the targetstandard dev iation for the test &,)

and n = the num ber of data points used  calcu late the robustm ean.

For brom opropy late, ethion and y-H CH this procedure w as straightforw ard. The robustm ean
w as the bestm easure of central tendency and chosen as the assigned value.

No assigned value was set for myclobutanil as we could not demonstrate sufficient
hom ogeneity. H ow ever, a kemel density p lot show s the distribution of the results F igure 4).
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The robustm eans used  set the assigned values, together w ith u, n and & are shown in
Table 4.

4.2. Target Standard Deviation for the Test, o,

The value of ¢, determ ines the |im its of satisfactory perform ance in a FAPAS® proficiency
test It is setata value that reflects best practice for the analyses in question. The standard
deviation of reproducibility found in collaborative trials is generally considered an
appropriate indicator of the best agreem ent that can be obtained betw een laboratories.
How ever, not all analyses have been characterised in this manner. In such cases, the
predictive m odels of the appropriate form of the H orw itz equation [4] are valuab le indicators
ofbestpractise.

The FAPAS® Advisory Comm itiee recently noted that an EU-w ide proficiency testing
schem e for pesticide residue analysis em ploys a constantes, value of 25% of the mean level.
The Gomm ittee also noted that this value w as not derived from a fully ob jective source but
w as a reflection of the observed spread of the results in previous rounds of the proficiency
testing scheme. Since this approach to setting the standard deviation for proficiency
assessm ent is not inkeeping w ith the concept of fitness-forpurpose as set out in the
Intemational H arm onised Protoco| [8] the Comm itiee recom m ended that FAPA S° pesticide
residue proficiency tests continue o apply a concentration dependanto, value derived from

the appropriate form of the H orw itz equation [4].

For all analytes, o, w as derived from the appropriate form of the H orw itz equation [4]. This
equation predicts a standard deviation from a given concentration, ¢, and requires ¢ I be
expressed as a dim ension less m ass ratio, e.g. 1 ppm =10° or% =102 It follow s therefore
that to express the dim ension less standard dev iation predicted by the equation in the original
concentration units itm ustbe divided by the relevantm ass ratio:

i) foranalyte concentrations <120 ppb

~0.22¢
omr

GD
i) foranalyte concentrations>120 ppb and <13.8%

0.0200.8495

(o2
P mr

i) for analyte concentrations >13.8%

0,016
oomr

Oy

PN

w here, in all three cases, ¢ = concentration, i.e. the assigned value, X , expressed as a
dim ension lessm ass ratio, e.g. 1 pom =10% or% =107

and mr= dimensionlessm ass ratio, e.g. 1 ppm =10% or% =102

The values for o, used 1 calcu late z-scores from the reported results of this testare given in
Table 4.
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4.3. Individual z-Scores

Participants’ z-scores w ere calcu lated as:
L x-X)

Oy

where x = theparticipant's reported result,

~

X = the assigned value,
and o, = the fargetstandard dev iation.

Participants’ z-scores for brom opropy late and ethion are given in Table 1, w hile z-scores for
yHCH are given in Table 2. Participants’ z-scores are show n as histogram s in F igures 1 -3.
The num ber and percentage of z-scores in the satisfactory range, k|<2, for all analytes are
given inTable 5.

It is possib le for the z-scores pub lished in this report o differ slightly from the z-scores that
can be calcu lated using the form ula given above. These differences arise from the necessary
rounding of the actual assigned values and target standard deviations prior o their
pub lication in Table 4.

The number and percentage of participants correctly identifying all pesticides, and the
num ber and percentage of participants obtaining satisfactory z-scores for brom opropy late,
ethion and y-HCGH are shown in Table 6. In this case, participants identify ing other pesticides
at or >15 pg/kg are not considered satisfactory. This inform ation is given for interest only
and is not a measure of satisfactory performance in the proficiency test Satisfactory
perform ance is indicated in Tables 1 and 2 and summ arised in Table 5.
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Table 1: R esu Its and z-Scores for B rom opropy late and E thion in L etiuce
Purée TestM aterial

laboratory analyte
num ber
brom opropylate ethion
assigned value 13.4 ugkg assigned value 24.4 ugkg
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugke

001 13 10 0.1 35 5 2.0
002 10 70 5 -1.1 25 88 10 0.1
003 12 100 10 0.5 19 100 10 -1.0
004 7.4% 98 10 2.0 17 105 10 -1.4
005 15.0 116 5 0.5 30.0 91 5 1.1
006 14 98 5 0.2 29 95 5 0.9
007 <10 104 10 16.4 107 10 1.5
008 <L0Q 10 26.7 10 0.4
009 12 85 10 0.5 #

010 12 95 10 0.5 38 80 10 25
011 12 85 10 0.5 22 18 10 0.4
012 12% 80 30 0.5 28 105 20 0.7
013 # #

014 15 79 10 0.5 18 17 10 -1.2
015 12 96 10 0.5 25 102 0.1
016 <L0Q 10 26 98.7 5 0.3
017 #

018 #

019 18 108 10 1.6 34 107 10 1.8
020 #

021 #

022 #

023 # 349 941 10 2.0
024 #

025 #

z-scores outside the satisfactory range, i.e. [z|>2, are shown inbold LoQ = Iim itof quantification
# = pesticide notanalysed * = Resultis less than LoQ

Participantcom m ents:a = B rom opropy late detected at<10ug/kg 6.8 extrapolated)
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Table 1 (continued):R esu lts and z-Scores for B rom opropy late and E thion in
L ettuce Purée TestM aterial

laboratory analyte
num ber
brom opropy bte ethon
assigned vale 13.4 pgkg assigned value 24.4 pg kg
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugke
026 # #
027 9% 90 10 -1.5 18 90 10 -1.2
028 13.0 105 10 0.1 30.5 88 10 1.1
029 # #
030 # #
031 # #
032 # #
033 1.0 100 5 2.2 13.8 100 10 2.0
034 9 10 -1.5 29 0.9
035 # #
036 13 85 10 0.1 26 95 10 0.3
037 17 88.1 0.0051 1.2 25 98.4  0.0051 0.1
038 # #
039 # #
040 # #
041 # #
042 # #
043 # #
044 # #
045 # #
046 # #
047 # #
048 11.0 102.2 10 0.8 23.5 96.2 10 0.2
049 10 108 5 -1.1 25 102 5 0.1
050 15.2 97.7 10 0.6 32.0 119.4 10 1.4

z-scores outside the satisfactory range, i.e. z|>2, are shown inbo Ild

# = pesticide notanalysed
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Table 1 (continued):R esu lts and z-Scores for B rom opropy late and E thion in
L ettuce Purée TestM aterial

laboratory analyte
num ber
brom opropy bte ethon
assigned value 13.4 pgkeg assigned value 24.4 pgkg
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugke

051 # 18 17 10 -1.2
052 # #

053 10 73.21  0.01 ppm 1.1 20 0.01 ppm 0.8
054 <L0Q 10 26.3 86.41 10 04
055 # #

056 10 78 5 -1.1 28 83 5 0.7
057 16 90 10 0.9 29 90 10 0.9
058 <L0Q 50 19 90 10 -1.0
059 <LOQ 50 <L0Q 100

060 9% 111 10 -1.5 20 114 10 0.8
061 <L0Q 10 0 10 4.5
062 # #

063 16 103 10 0.9 29 117 10 0.9
064 16 123 10 0.9 28 114 10 0.7
065 # #

066 10.5 109 10 -1.0 20.6 109 10 0.7
067 # #

068 <L0Q 90 10 21 90 10 0.6
069 * 0 4.5 0 4.5
070 12 82 0.5 26 87 0.3
071 10.0 10 -1.1 19.0 10 -1.0
072 15 83 10 0.5 31 78 10 1.2
073 # #

074 20 81 10 2.2 30 96 10 1.1
075 14 84 10 0.2 25 88 10 0.1
z-scores outside the satisfactory range, i.e. |>2, are shown inbo Id LoQ = Iim itof quantification

# = pesticide notanalysed * = Resultis less than LoQ

Participantcom m ents: % = N one of posib le pesticides is confim ed by GC-M S (sic)
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Table 1 (continued):R esu lts and z-Scores for B rom opropy late and E thion in
L ettuce Purée TestM aterial

laboratory analyte
num ber
brom opropylate ethion
assigned value 13.4 ugkeg assigned value 24.4 ugkg
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugke

076 # 25 94.7 10 0.1
077 12.18 94.05 10 0.4 17.98 87 10 -1.2
078 # 27 98.7 9 0.5
079 21 85 8 2.6 28 93 10 0.7
080 # #

081 # 40 113 10 2.9
082 # #

083 # #

084 # #

085 # 27.760 99.8 10 0.6
086 10 98 10 -1.1 15 100 10 1.7
087 16 102 10 0.9 22 98 10 04
088 10 95 10 -1.1 22 92 10 0.4
089 # #

090 t 12,6 96.3 5 0.3 2.2 102 1 4.1
091 T 2543 95% 20 4.1 0 4.5
092 <LOQ 10 24 10 0.1
093 # 0 10 4.5
094 # #

095 13.8 103 9 0.1 22.4 99 1 0.4
096 <LOQ 10 10 10 2.1
097 T 137 95 10 0.1 18.6 112 10 -1.1
098 17 10 1.2 33 1.6
099 12 87 10 0.5 30 82 10 1.1
100 16.3 105 5 1.0 31.3 103 5 1.3

z-scores outside the satisfactory range, i.e. [z|>2, are shown inbod LoQ@ = Im itof quantification

+= add itional pesticides reported (see Table 3)
# = pesticide notanalysed
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Table 1 (continued):R esu lts and z-Scores for B rom opropy late and E thion in
L ettuce Purée TestM aterial

laboratory analyte
num ber
brom opropylate ethion
assigned value 13.4 ugkeg assigned value 24.4 ugkg
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugke
101 20 10 22 17 10 -1.4
102
103
104
105 30 205 10 5.6 23 55 1 0.3
106 # #
107 # #
108 # #
109 11.5 10 0.6 26.9 10 0.5
110 11 0.8 26 0.3
111 0 4.5 #
112 19 70-110 10 1.9 30 70-110 10 1.1
113 15.0 10 0.5 29.8 10 1.0
114 # #
115 8* 91 10 -1.8 17 92 10 -1.4
116 0.014 123 0.01 4.5 0.029 149 0.01 4.5
117 # 0 4.5
118 # #
119 12.7 98 0.005 0.2 258 97 0.005 0.3
120 12 96 10 0.5 29 92 10 0.9
121 <50 86 50 14.6 61 10 -1.8
122 12 100 0.5 23 101 10 0.3
123 16 90 10 0.9 30 95 10 1.1
124 #
125
z-scores outside the satisfactory range, i.e. [z|>2, are shown inbold LoQ = Iim itof quantification
# = pesticide notanalysed * = Resultis less than LoQ
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Table 1 (continued):R esu lts and z-Scores for B rom opropy late and E thion in

L ettuce Purée T estM aterial

laboratory analyte
num ber
brom opropylate ethion
assigned value 13.4 ugkeg assigned value 24.4 ugkg
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugke

126 12 118 5 0.5 25 87 10 0.1
127 # #

128 # #

129 11.5 82.0 10 0.6 26.2 92.5 10 0.3
130 # 0.015 0.006 45
131 17 90 10 1.2 28 90 10 0.7
132 16 10 0.9 0 10 4.5
133 13 110 10 0.1 23 106 10 0.3
134 15 95 10 0.5 20 102 10 0.8
135 10 89 10 -1.1 18 90 10 -1.2
136 0 4.5 #

137 <L0Q 10 1.5 84.8 5 3.1
138 10 106 10 -1.1 18 85 10 -1.2
139 4 4 3.2 19 94.2 4 -1.0
140 15 10 0.5 #

z-scores outside the satisfactory range, i.e. z|>2, are shown inbo Ild
# = pesticide notanalysed

Page 15 0f 66

LoQ = lim itof quantification

+= add itional pesticides reported (see Table 3)



FAPA S® 1984 Pesticide R esidues in L ettuce Purée
CERTIFIED DOCUMENT

Table 2: R esu lts and z-Scores foryHCH, Results for M yclobutanil in
L ettuce Purée TestM aterial

laboratory analyte

num ber

yHCH m ycbbutanil
assigned value 21.1 uygkg assigned value notset
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugkg notset

001 25 2 0.8 20 10

002 19 84 5 0.5 16 86 10

003 26 100 10 1.0 11 100 10

004 10.5 99 10 2.3 12.5 102 10

005 255 92.6 5 0.9 20.0 117 5

006 28 96 5 1.5 22 93 5

007 19.8 95 10 0.3 13.4 98 10

008 17.7 10 0.7 17.7 10

009 # #

010 0 415 19 83 10

011 13 10 10 -1.7 14 85 10

012 14 70 10 -1.5 16% 110 20

013 21 108.0 10 0.0 20 98.2 10

014 # 22 82 10

015 19 109 0.5 0 10

016 28 99.7 5 1.5 17 97.4 5

017 # #

018 # #

019 31 94 10 2.1 26 105 10

020 #

021 #

022 #

023 26.7 100.6 10 1.2 0

024 #

025 #

z-scores outside the satisfactory range, i.e. [z|>2, are shown inbold LoQ = Iim itof quantification
# = pesticide notanalysed for * = Resultis less than LoQ
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Table 2 (continued):R esults and z-Scores fory-HCH , Results for M yclobutanil

in L ettluce Purée TestM aterial

lboratory analyte
num ber
yHGCH m ycbbutanil
assigned vale 21.1 pgkg assigned value notset
result recovery LoQ z-score result recovery LoQ z-score
ugke ) ugke ugke ) ugkg notset
026 # #
027 16 70 10 -1.1 13 100 10
028 22.2 105 10 0.2 18.1 109 10
029 # #
030 # #
031 # #
032 # #
033 17.8 100 10 0.7 0 10
034 22 0.2 0 10
035 # #
036 25 100 10 0.8 19 110 10
037 22 96.1  0.00561 0.2 14 93.5 0.0051
038 # #
039 # #
040 # #
041 # #
042 # #
043 # #
044 # #
045 # #
046 # #
047 44 standard 10 4.9 #
additon

048 15.5 104.5 10 -1.2 0 10
049 21 104 1 0.0 20 100 2
050 40.6 92.2 10 4.2 242 119.7 10

z-scores outside the satisfactory range, i.e. £|>2, are shown inbo ld
i = pesticide notanalysed for

Page 17 of 66
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Table 2 (continued):R esults and z-Scores fory-HCH , Results for M yclobutanil
in Lettuce Purée T estM aterial

laboratory analyte
num ber
yHCH m ycbbutanil
assigned value 21.1 ugkeg assigned valie notset
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugkg notset
051
052
053 0 6985 O . 0 6208 O
054 23.8 80.98 10 0.6 0 10
055 # #
056 22 74 5 0.2 13 80 5
057 23 90 10 0.4 24 90 2
058 15 90 10 -1.3
059 <L0Q 100 0 10
060 19 78 10 0.5 19 108 10
061 0 10 415 0 10
062 # #
063 22 93 10 0.2 18 90 10
064 23 100 10 0.4 14 118 10
065 # #
066 0 10 4.5 13.8 89 10
067 # 47 82 20
068 # 25 90 10
069 » 0 4.5 0
070 25 89 0.8 16 86
071 12.0 10 2.0 0 10
072 22 12 10 0.2 0 10
073 #
074 20 91 10 0.2 10 93 10
075 19 85 10 0.5 0 91 10
z-scores outside the satisfactory range, i.e. z|>2, are shown inbo Ild LoQ = lim itof quantification

# = pesticide notanalysed for
Participantcom m ents: % = N one of posib le pesticides is confirm ed by GC-M S
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Table 2 (continued):R esults and z-Scores fory-HCH , Results for M yclobutanil

in L ettluce Purée TestM aterial

laboratory analyte

num ber

yHCH m ycbbutanil

assigned value 21.1 ugkeg assigned valie notset
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugkg notset

076 20 90.5 10 0.2 17 85.0 10
077 12.90 96.51 10 -1.8 0 120 10
078 23 102.3 11 0.4 #
079 26 85 10 1.0 <L0Q 101 12
080 # #
081 0 4.5 30 104 10
082 20.603 100.34 6 0.1 #
083 21.740% 6 99.7 0.1 #
084 22.640 100.2 6 0.3 #
085 21.740 1015 6 0.1 #
086 13 91 10 1.7 0 10
087 22 95 10 0.2 17 103 10
088 17 90 10 0.9 0 84 10
089 # #
090 28.8 94.6 5 1.6 14.2 114 1
091 # 0
092 13 10 -1.7 40 10
093 0 10 4.5 0 10
094 21.5 101.2 1 0.1 #
095 14.5 81 5 -1.4 16.8 90 2
096 18 10 0.7 0 10
097 29.3 100 10 1.8 <LOQ 11 30
098 22 0.2 18
099 22 96 10 0.2 17 98 10
100 253 104 5 0.9 21.4 101 5

z-scores outside the satisfactory range, i.e. z|>2, are shown inbo Ild
# = pesticide notanalysed for

LoQ = lim itof quantification
+= add itional pesticides reported (see Table 3)

* = Resultis less than LoQ
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Table 2 (continued):R esults and z-Scores fory-HCH , Results for M yclobutanil
in Lettuce Purée T estM aterial

laboratory analyte
num ber
yHCH m ycbbutanil
assigned value 21.1 ugkeg assigned valie notset
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugkg notset
101 0 4.5 16 10
102 #
103 #
104 #
105 33 138 10 2.6 0 117 5
106 22 95 0.2 39 216
107 19.61 98 3 0.3 #
108 # #
109 20.8 10 0.1 0 10
110 22 0.2 0
111 21.4 - 0.3 0.1 #
112 23 70-110 10 0.4 23 70-110 10
113 26.2 10 1.1 194 10
114 # #
115 19 98 10 0.5 13 100 10
116 0.017 114 0.01 4.5 0.022 105 0.01
117 # #
118 1 >90 3.0 #
119 22.5 104 0.005 0.3 18.2 98 0.005
120 25 91 10 0.8 18 93 10
121 11.9 71 10 2.0 #
122 10 82 10 2.4 17 100 10
123 33 100 10 2.6 20 95 10
124 0.022 75 0.001 45
125 14 96 10 -1.5
z-scores outside the satisfactory range, i.e. [z|>2, are shown inbold LoQ = Iim itof quantification

# = pesticide notanalysed for
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CERTIFIED DOCUMENT

Table 2 (continued):R esults and z-Scores fory-HCH , Results for M yclobutanil

in L ettluce Purée TestM aterial

laboratory analyte
num ber
yHCH m ycbbutanil
assigned value 21.1 ugkeg assigned valie notset
result recovery LoQ z-score result recovery LoQ z-score
ugke % ugke ugke % ugkg notset
126 21 93 5 0.0 18 14 10
127 #
128 21.64 98.2 4 0.1
129 21.0 100.0 10 0.0 18.7 100.0 10
130 0.014 0.005 45 #
131 18 90 10 0.7 20 90 10
132 0 10 4.5 <L0Q 50
133 23 102 10 0.4 0 10
134 25 88 10 0.8 20 98 10
135 15 67 10 -1.3 13 76 10
136 0 4.5 0
137 31 10 2.1 10 90 10
138 29 82 1.7 0 10
139 2 85.3 2 4.1 24 86.7 4
140 10 3 2.4 15 10

z-scores outside the satisfactory range, i.e. z|>2, are shown inbo Ild

# = pesticide notanalysed for

LoQ = Iim itof quantification
+= add itional pesticides reported (see Table 3)
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CERTIFIED DOCUMENT
Table3: Additional Pesticide R esidues R eported
kboratory num ber pestcide residue > 15 pgkeg resu lt recovery LoQ
pg ke % ug/ke
090 dphenylm ne 21.2 94.4 5
091 fobet 21.63 90 200
097 acephate 27.6 76 25
139 lam bda-cyhabthrin 17 921 4

Table4: AssignedValuesand TargetStandard D ev iations

analyte assigned value, yg/kg targetstandard deviation,
ug ke
dataponts robustmean robustsd uncertanty derived from Op
n X o u
brom opropy late 47 13.4 3.0 0.4 Homw itz* 2.9
ethion 63 24 4 6.2 0.8 Horw itz 54
yHCH 63 21.1 55 0.7 Hormw itz 4.6

* see page 7 for appropriate form of the H orw itz equation
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Table5:  Numberand Percentage of Satisfactory z-Scores

analyte num ber ofsatisfactory scores totalnum ber satisfactory
lz| <2 ofscores %
brom opropylhte 60 71 85
ethion 74 87 85
yHCH 73 97 75

Table6:  Numberand Percentage of Participants C orrectly Identify ing and
0 btaining Satisfactory z-Scores for Pesticides Present> 15 pg/kg

criteria num berofsatisfactory totalnumber satisfactory
partic pants ofpartcpants %
correctly dentified allfour 40 140 29
pesticides

correctly identified allfour
pesticides and obta ned
satisfactory z-scores for
brom opropylate, ethion and
yHCH

33 140 24
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FAPA S® 1984 Pesticide R esidues in L ettuce Purée
CERTIFIED DOCUMENT

APPENDIX I: Homogeneity Data for Lettuce Purée Test Material

sampl d analyte
brom opropy late ethon
ugke ug/ke
replicate 1 replicate 2 replicate 1 replicate 2
1 10 10 18 21
2 10 11 19 21
3 10 9 19 18
4 10 10 19 22
5 10 9 21 18
6 10 11 19 22
7 9 10 17 19
8 11 12 20 23
9 11 11 23 21
10 11 12 21 21
m ean 10 20
n 20 20
origh oftargetsd (©,) Horw itz <120 ppb* Horw itz <120 ppb*
RSD% 22.0 22.0
absout fargetsd ©,) 2.28 4.42
San 0.59 1.70
Ssan - 0.44 0.15
Gall 0.47 1.76
critical 1.23 6.24
Ssan < critica ? ACCEPT ACCEPT

* see page 7 for appropriate form of the H orw itz equation
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CERTIFIED DOCUMENT
APPENDIX I (continued): Homogeneity Data for Lettuce Purée Test
Material
sam p ke dentity analyte
y-HCH
pg ke
rep licate 1 rep licate 2
1 17 19
2 17 17
3 14 14
4 15 16
5 15 12
6 16 16
Ji 15 13
8 14 14
9 14 12
10 14 13
m ean 15
n 20
orgn oftargetsd @) Horw itz <120 ppb*
o,asRSDY% 22.0
abs. targetsd () 3.27
San 1.07
Ssan 2.26
alt 0.96
critical 2.97
Seam < critica ? ACCEPT

* see page 7 for appropriate form of the H orw itz equation
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FAPA S® 1984 Pesticide R esidues in L ettuce Purée
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APPENDIX II: Analytical Methods Used by Participants

N otes:

1) Participants’ m ethods are tabu lated accord ing to the inform ation supp lied by electronic
subm ission ofm ethods entry. Som e responses have been com bined or edited for clarity.

2) Participants w ith perform ance outside the range z|<2 are no longer show n in bold w ithin
this Appendix. Referto Table 1 and Table 2 for this inform ation.

3) 0nly methods pertinentto brom opropy late, ethion, y-HCH and m yclobutanil have been
recorded.

Bromopropylate

Accredited M ethod U sed laboratory num ber

yes 001 002 003 004 005 006 010011012014
015027028 036 037 048 049 050 053 056
060 063 066 070 071 072074077079 086
088 091095099 101 105109 112113 115
119120 122 123 129 131 132 134

no 009 019 033 057 064 075 090 098 100 110
116 121 126

Sample W eight @) laboratory num ber

=2 <5 116

25 -<10 002 009 015037090109 113115131132
134

=10 -<25 003 004 005 006 010011012014 019 027

028 033 036 048 049 050 053 056 057 060
064070072074 075079 086 091 095 098
099100 101 105 110112119 121 122 123

126 129
225 -<50 063 071077088097 120
250 001 066
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E xtraction Solvent

laboratory num ber

petroleum ethersspirit
hexane

cyclbhexane
dichlorom ethane

ethylacetate

acetne

acebnitrike

m ethanol

water

009010072 091
050

001 056
009010072 091

001027 033 050 056 057 066 077 086 088
095115121 122

001 003 009010012 048 049 050 056 072
074079091097 123129

002 004 005 006 011 014015019 028 036
037053 060 063 064 070 071 075 090 098
099100 101 105109 110 112 113 116 119
120 126 131 132

134
001 134

E xtraction Technigue Used

laboratory num ber

ASE

cold solentextraction ataim ospheric
pressure

QUECHERS
solventextraction at hcreased pressure

supercritica | fu id extracton

057

001 003 005 006 009 011012014015 028
033 036 049 056 060 063 064 066 070 072
074075079 086 088 090 091 095097 098
099100 101 105109 110 112 115116 120
121123126 129 131 132 134

071
077
053

E xtraction pH Ad usted

laboratory num ber

yes

no

002 006011 014015019 028 036 053 056
088 100101 112115119121 122 131 132

001 003 004 005009010012 027 033 037
048 049 050 057 060 063 064 070 071 072
074075077079 086 090 091 095097 098
099105109 113116 120 123 126 129 134
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Sample C lean-up Technique

laboratory num ber

GPCHPGPC

sold phase extracton SPE)

colum nfartridge)

sold phase extracton SPE) dispersive)

silica colum n

carbon based coumn
graphitt G CB-sorbent)

NH,/am hopropylcomn

fborisilcoum n

PSA

dispersive sotbent PSA)

QuEChERS PSA)

liquid/liqu id extraction

Extre bt
solentexchange
filter

none

001011 049 056 057 079 088 095 120 121

033 063064 070075077079 086 105109
110 115

005 006 015 028 090 098 099 100 112 131
132

001

014019033 036 064
060

064 105

049

113126

048

101

003 015027 049 053 056 064 074 079 097
116 119 129

134

064

009 049 064 105

012066071 072091122123

SPE Column Type

laboratory num ber

C18
GCB
Gr

Envicarb

NH,
forisil
PSA

supelco

004 110
014 028 033 063 064077079 105115
109

014019028 033 036 037 053 063 064 077
079105115119

004 036 037 053 109 116 119

074

011015019070 086 090 099 113 131 134
075
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C ertified Standards U sed laboratory num ber

yes

no

001 002 003 004 005 006 009 010011 012
014015019027 028 033 036 037 048 049
050 053 056 057 060 063 066 070 071 072
075077079 086 088 090 091 095097 098
100 101 105109 110 112113 115119 120
121122123126 129 131 134

064 074099 116 132

M S Confim ation

laboratory num ber

yes

no

001 002 003 004 005 006 009 010011 012
014015019027 028 033 036 037 048 049
050 053 056 060 063 064 066 070 071 072
075077079 086 088 090 091 095097 098
100 101 105109 110 112113 115116 119
120121122123 126 129 131 132 134

057074099

Calibrations

laboratory num ber

m atrix-m atthed

solent

m u lt-eve |

shgle-kevel

standard addition

002 004 005 006 009 010011 012 027 033
048 050 060 066 070 072 077 086 088 090
095100101 109 110113 115119120 121
126 129 131 134

001 036 049 056 057 064 074 098 099 132

005 006 009 010012014015 019 027 033
060 063071072074 098 099 100101 115
116 119 121 122 123 132

001 028 048 049 053 056 064 066 075 079
091097105126 129

003 005028 033 037 112

Source ofStandards

laboratory num ber

Chem Service

DrEhrenstorfer

Eurofns

097

001 003 005 006 009 010011012015 027
028 033 036 048 056 057 060 066 070 072
077088 090091098 100 101 105112 115
120121 123 129 132 134

099
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Source ofStandards contihued)

laboratory num ber

F uka

Hayashi

Kanb

LG C Prom ochem
Neochem a

am x

R iedelde Haén

Sigma/A drich

Supelko
W ako

027090 112
053 063
113

049

005

122

037

004 006 027 033 071 086 090 095110 119
126 131

004 027
014019064 074075079 109

Is quoted percentage recovery m easured
in sam e analyticalbatch as testm ateriaI?

laboratory num ber

yes

no

003 004 005 006 009 011012019 027 028
033 037048 049 050 053 056 060 063 064
066 070072074 075077 086 088 090 095
099105109 112115116 119 121 122 123
126 129 134

001 002010014015 036 057 079 091 097
101 113 120 131 132

ifm easured in this batch, atw hatstage
w as the sp ke added?

laboratory num ber

prior o ckean up

prior o extracton

prior o nstrum entm easurem ent

116

003 004 006 009 010011012014 019 027
028 033 036 037 048 050 053 056 060 063
064 066 070072074 075077 086 088 090
095099 100 105109 115119 120 121 122
123126 129 134

005112
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LevelofSpike ugkeg)

laboratory num ber

<25

225 -<50

250 -<100
2100 -<150
2150 -<200
2500

002 005009 010011015027 028 033 036
048 049 050 056 060 063 064 066 070 086
090099 115116 119121 126 129 134

003 005011012028 033 037 088 090 095
097105109112120123 134

004 033072 090 100 115121 122
006014019074 075077 079 099
131
053

Com position ofB lank Com m od ity used
forSpiking

laboratory num ber

ktluce blank provided

ktiuce testm aterialprovided
etluce

sakd

blank pearpuree

n house b lank

straw berry

005009012014 019027 028 033 036 048
049 053 056 060 063 064 070 072 075 077
079 086 090 095 105109 115116 119 120
121123 126 129 134

002 003011037099 112113
006 074 097 100

066

122

088 050

004

GC Column Type

laboratory num ber

capillary

m egabore
narrowbore <0.53mm i

w debore

002 003 004 005 006 009 010011012014
015019 027 028 033 036 037 048 053 057
060 063 064 066 070071 072074075077
086 088 090 091 095 097 098 099 100 101
105109 112113 115116 119 121 123 126
129 131 132 134

079
001 049 050 056 110 122
120
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GC Column Packing laboratory num ber
100% methylpolysibxane 002
95% methyl5% phenylpolysibxane 001 003 004 005 006 009 011012015019

027028 033 036 037 048 049 050 053 056
060 063 064 066 070 071072 074075079
086 090 091 095097 098 099 100 101 105
109 110 112 113 115119 121 122 123 129

131132134

65% methyl35% phenylpolysibxane 010049 057 120

50% methyl50% phenylpolysibxane 088

14% cyanopropybhenyl86% methyl 014077

po lysilbxane

GC hiction Volume (L) laboratory num ber

<1 049 126

=1 -<2 002 003 004011 028 037 057071074079
086 091 095101 109 113115120122 129
132

>2 -<5 010012014019 033 036 048 050 056 063
066 075077088 097 105110112116 119
121123 134

=5 -<10 001 006 072 098 099 100 131

=10 005 009 015027 053 060 070 090

GC hjection Mode

laboratory num ber

on-co lum n

PTV

split
sp litkess

KAS
PTV, sokentvent
pulsed sp litkess

079

001 003 005 006 011 015 053 056 070 090
098 100 112123 126 131 134

002

004 009010012014 019 027 028 033 036
037 049 050 057 063 066 071 072074 075
077086 088 091 095097 101 105109 110
113115116 119120 121 122 129 132

099
060
048
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CERTIFIED DOCUMENT

GC Detector laboratory num ber

EGD 002 012 049 056 057 074 121 126 129 134

FD 134

FPD 134

HRMS 079

TD 001098 123

MS 003 005014015019 028 033 037 048 049
053 056 060 063 064 070 071075077 086
088 090 091 095 097 099 101 105109 112
113115119120 122129 132 134

MSMS 009010011027 028 036 050066 072 100
110112 116 131

NPD 056 121129 134

TOFMS 006

HPLG Colum n Packing

laboratory num ber

C18
endcapped

002 028 036 072 090 101 112 129 131
090 112129

HPLC Guard Colum n Used

laboratory num ber

yes

no

028 072090 116
002014015036 112 129 131 132

Mobile Phase Programm e

laboratory num ber

gradient

002014015028 036 072090 101 112 116
129 131 132

Mobile Phase Com ponents

laboratory num ber

acebnitrike
m ethanol

acetate

002 129 131
028 036 090 101 112 131 132
112
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CERTIFIED DOCUMENT

Mobile Phase Gom ponents Gontihued)

laboratory num ber

ammonum form ate
form ic acd

water

090
072 090 101 112 129
028 090 101 112129 131 132

HPLG Column Tem perature (C)

laboratory num ber

ambient

>am bient-<50

132
002 028 036 072 090 112 129 131

HPLG hjction Volume (L)

laboratory num ber

<5

25 -<10

210 -<25
225 -<50

129
028 036 131 132
002 072090 112
101

Mobile Phase Flow Rate m L in)

laboratory num ber

<0.25
20.25 -<0.75

002 072 090 131
028 036 101 112129 132

HPLGC Detector Type

laboratory num ber

MSMS

002 028 036 072 090 101 112 129 131
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CERTIFIED DOCUMENT

Ethion

Accredited M ethod U sed laboratory num ber

yes 001 002 003 004 005006 010011012014
015016 027 028 036 037 048 049 050 051
053 056 057 060 063 066 070 071 072 074
076 077078079 081 085 086 088 095 099
101 105109112113 115119120122 123
129131134

no 008019 033 054 058 064 075 090 098 100
110116 121 126 130

Sample W eight @) laboratory num ber

22 <5 116

=5 -<10 002015090109 113115131134

210 -<25 003 004 005006 010011 012014016019
027028 033036 037 048 049 050 053 056
057 058 060 064 070072 074 075076 078
079 081 085086 095098 099 100 101 105
110112119121 122123126 129

225 -<50 051063071077 088097 120130

=50 001 054 066

E xtraction Solvent laboratory num ber

petrokum ether/spirit 010072

hexane 050 054

cycbhexane 001 056

dichlorom ethane 010 051 058 072

diethylether 054

ethylacetate 001027 033 050 054 056 057 066 077 086
088 095115121130

acetone 001 003010012 048 049 050 051 054 056
072074076 078 079 085097 101 123 129

acetonitrike 002 004 005 006 008 011 014015016019

028 036 037 053 060 063 064 070 071 075
081090098 099 100 105109 110112 113
116 119120 122 126 131
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CERTIFIED DOCUMENT

Extraction Solvent Gontinued)

laboratory num ber

m ethano |

water

134
001101 134

E xtraction Technique Used

laboratory num ber

ASE

cold solventextraction atatm ospheric
pressure

m aceraton w ith so vent

QUECHERS

so ventextracton

solentextraction at hcreased pressure

supercritical fud extraction

057

001 003 005 006 008 011012014015 016
028 033 036 049 056 060 063 064 066 070
072074075078 079 081 086 088 090 095
097098 099 100 105109 110 112115 116
120 121 123 126 129 131 134

130
071
076
085
053

E xtraction pH Ad justed?

laboratory num ber

yes

no

002 006011 014015016 019 028 036 053
056 066 081 088 100 112 115119 121 131

001 003 004 005008 010012 027 033 037
048 049 050 051 054 057 058 060 063 064
070071072074075076 077078 079 085
086 090 095 097 098 099 101 105109 113
116 120 122 123 126 129 130 134

Sample C lean-up Technique

laboratory num ber

GPCHPGPC

sold phase extracton SPE)
colum n/artridge)

sold phase extracton SPE) dispersive)

silica colum n

carbon based coumn

graphitt G CB-sorbent)

001008 011 049 056 057 079 088 095 120
121

033 063064 070075077078 079 081 086
105109 110 115

005 006 015 028 090 098 099 100 112 131
001 051 076

014019033 036 064 130
060
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CERTIFIED DOCUMENT

Sample C lean-up Technique ©ontinued)

laboratory num ber

NH,/am hopropylcolmn

fborisilcoum n

PSA

dispersive sotbent PSA)
liqu idliqu id extraction

solentexchange
Extre bt
fitler

none

064 105

049 054 101 130
016 113 126
048

003 015 027 049 053 056 064 074 079 085
097101116119 129

064

134

049 064 105
012066 071 072 123

SPE Column Type

laboratory num ber

C18
silica
GCB
Gr

Envicarb

NH,
forisil
PSA

supelco

004 110

054

014 028 033 063064077079 081105115
109

008014019028 033 036 037 053 063 064
077079 081105115119 122 130

004 008 036 037 053 109 116 119 122
074078 130

011015019070 086 090 099 113 131 134
075
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CERTIFIED DOCUMENT

W ere C ertified Standards Used laboratory num ber

yes

no

001 002 003 004 005 006 008 010011 012
014015016019 027 028 033 036 048 049
050 051 053 056 057 058 060 063 066 070
071 072075077078 079 081 085 086 088
090 095097 098 100 101 105109 110 112
113115119120 121122123 126 129 130
131134

037 054 064074076 099 116

M S Confim ation

laboratory num ber

yes

no

001 002 003 004 005 006 008 010011 012
014015016019 027 028 033 036 037 048
049 050 051 053 054 056 058 060 063 064
066 070071 072075076 077078 079 081
085086 088 090 095 097 098 100 105 109
110112113 115116 119120 121 122 123
126 129 131 134

057074099 101 130

Calibrations

laboratory num ber

m atrix-m atthed

solent

m u lt-eve |

shgle-kevel

standard addition

002 004 005 006 010011012016 027 033
048 050 058 060 066 070 072 077 086 088
090095100109 110113 115119120 121
126 129 131 134

001 036 049 056 057 064 074 098 099 101
130

005 006 008 010012014015 019 027 033
051 054 060 063 071072074076 078 081
085098 099 100 115116 119 121 122 123

001 028 048 049 053 056 064 066 075 079
097101105126 129

003 005028 033 037 112

Source ofStandards

laboratory num ber

Chem Service

DrEhrenstorfer

054 097 130

001 003 005 006 010011 012015016 027
028 033 036 037 048 051 056 057 060 066
070072077078 085 088 090 098 100 105
112115120 121 123 129 134
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CERTIFIED DOCUMENT

Source ofStandards contihued)

laboratory num ber

Eurofhs

F uka

Hayashi

Kanto

LG C Prom ochem
Neochem a

Sigma/A drich

Supelko
W ako

099
027090 112
053 063
113

049

005

004 006 027 033 071 086 090 095 110 119
126 131

004 027
008014019064 074075076 079 081 109

Is qguoted percentage recovery m easured
in sam e analyticalbatch as testm ateria I?

laboratory num ber

yes

no

003 004 005 006 008 011012016 019 027
028 033 037 048 049 050 051 053 056 060
063 064 066 070 072074075076 077078
081 085086 088 090 095099 101 105 109
112115116 119 121 122 123 126 129 130
134

001002010014 015036 054 057 079 097
113120 131

ifm easured in this batch, atw hatstage
w as the sp ke added?

laboratory num ber

priorto ckean up

prior o extraction

prior o nstrum entm easurem ent

008 116

003 004 006 010011 012014016 019 027
028 033 036 037 048 050 051 053 056 058
060 063 064 066 070072074 075076 077
078 081 085 086 088 090 095 099 100 101
105109 115119120 121 122 123 126 129
130 134

005 112
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CERTIFIED DOCUMENT

LevelofSpike Ugkg) laboratory num ber

<25 002 005010011 012015016 027 028 033
036 050 051 056 060 063 064 066 070 076
078 086 090099 115116 119 121 126 129

130 134
225 -<50 003 005011028 033 048 049 058 088 090
095097105109 112120 123 134
250 -<100 004 008 033 072 085090 100 115121 122
2100 -<150 006 014019037074075077079 099
2150 -<200 131
2200 -<250 081
2500 053

Com position ofB lank Com m od ity used laboratory num ber

forSpiking

ktiuce b lank provided 005008012014016019 027 028 033 036
048 049 053 056 058 060 063 064 070 072
075076 077078 079 081 085 086 090 095
101 105109115116 119120121 122 123
126 129 130 134

ktluce testm aterialprovided 002 003011051099 112113

ktiuce 006 074 097 100

sald 066

straw berry 004

solent 037

h house b lank 088 050

GC Column Type laboratory num ber

capilary 002 003 004 005006 010011012014 015
016019027028 033036 037 048 051 053
054 057 058 060 063 064 070071072074
075077078 081 085086 088 090 095 097
098 099 100101 109 112113115116 119
121126 129130 131 134

m egabore 076 079
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CERTIFIED DOCUMENT

GC Golumn Type ©Gontinued)

laboratory num ber

narrowbore <0.53mm i

w idebore

001 049 050 056 110 122

120

GC Column Packing

laboratory num ber

100% methylpolysibxane

95% methyl5% phenylpolysibxane

002 048 076

001 003 004 005 006 008 011 012015019

027028 033 036 037 049 050 053 054 056
060 063 064 070071 072075078 081 085
086 090 095 097 098 099 100 101 109 110
112113 115119 121 122 129 130 131 134

65% methyl35% phenylpolysibxane
50% methyl50% phenylpolysibxane
5% methyl95% phenylpolysiboxane

14% cyanopropybphenyl86% m ethyl
po lysilbxane

trifuoropropyIm ethy bo lysilbxane

010 049 057 120
088 101

016
014077079

074

GC hictionVolume (L)

laboratory num ber

<1
21 -<2

22 -<5

049 126

002 003004011016 028 037 054 057 071
078 079 085 086 095 101 109 113 115120
122129 130

008010012014 019 033 036 048 050 051
056 063074076 077081 088097110112
116 119121 134

001 006 058 072 098 099 100 131
005015027 053 060 070 075 090

GC hjection Mode

laboratory num ber

on-co lum n

PTV

split

079

001 003 005 006 011 015016 053 056 070
090098 100 112 126 131 134

002 085
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CERTIFIED DOCUMENT

GC hjction Mode ©ontinued) laboratory num ber

sp litkss

KAS
PTV, solentvent

004 008010012014 019 027 028 033 036
037 048 049 050 051 054 057 058 063 071
072074075076 077078 081 086 088 095
097101109 110113115116 119 120 121
122 129 130

099
060

GC Detector laboratory num ber

ECD 002 051 056 085121 129 130 134

FD 134

FPD 008 012 048 049 051 054 057 074 075076
079 130 134

[TD 001 098

MS 003 005014015016 019028 033 037 049
053 056 060 063 064 070 071 081 086 088
090 095097 099 109112113 115119120
122129 134

MSMS 010011027 028 036 050 058 072 100 110
112116 131

NPD 049 056 078 101 121 126 129 134

PFPD 077

TOFMS 006

HPLG Colum n Packing

laboratory num ber

C18

C8
endcapped

002 028 036 066 072 090 105 123 131 112
129

015
090 112129

HPLC Guard Colum n Used

laboratory num ber

yes

no

015028 066 072 090 105 116
002014036 112123 129 131
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CERTIFIED DOCUMENT

Mobile Phase Programm e

laboratory num ber

gradient

002014015028 036 066 072 090 105 112
116 123 129 131

Mobil Phase Com ponents

laboratory num ber

acetonitrie

m ethanol

acetate

ammonium form ate
form ic acid

water

002 105 129 131

015028 036 066 090 112 123 131
112

066 090

072090105112 129

015028 090 105 112 129 131

HPLC Column Tem perature CC)

laboratory num ber

ambient

>am bient-<50

066

002 015028 036 072 090 105 112 123 129
131

HPLG hjction Volume (L)

laboratory num ber

<5
25 -<10
210 -<25

015123129
028 036 066 131
002 072090 105 112

Mobile Phase Flow Rate m L/ in)

laboratory num ber

<0.25
20.25 -<0.75

002 015072 090 131
028 036 066 105112 123 129

HPLC Detector Type

laboratory num ber

MSMS

002 015 028 036 066 072 090 105 112 123
129 131
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CERTIFIED DOCUMENT
y-HCH
Accredited M ethod U sed laboratory num ber
yes 001 002 003 004 005006011 012015016

027028 036 037 047 048 049 050 056 057
060 063070071072074076 077078079
082 083 084 085 086 088 095 099 105 107
109 112 113 115119120 122 123 125 128
129 131 134 135

no 008013019 033 054 058 064 075 090 098
100106 110 111 116 118 121 124 126 130

Sample W eight @) laboratory num ber

=2 <5 116

25 -<10 002 015037090109 113115122131 134
=10 -<25 003 004 005 006 011012016 019 027 028

033 036 047 048 049 050 056 057 058 060
064070072074 075076 078 079 082 083
084 085 086 095 098 099 100 105 106 107
110112119121 123 124 125126 128 129

225 -<50 013063071 077088097 120 130 135

250 001 054 111 118

Extraction Solvent laboratory num ber

petrokum ether/spirit 072 124

hexane 050 054 111 128

cycbhexane 001 056 122

dichlbrom ethane 058072124

diethylether 054

ethylacetate 001 027 033 047 050 054 056 057 077 086
088 095115118 121122 130 135

acene 001 003 012 048 049 050 054 056 072 074

076 078 079 082 083 084 085 097 107 111
123124128 129

acebnitrile 002 004 005 006 008 011013015016 019
028 036 037 060 063 064 070 071 075 090
098 099 100 105 106 109 110 112113 116
119120 125126 131
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CERTIFIED DOCUMENT
Extraction Solvent Gontinued) laboratory num ber
m ethanol 134
water 001 111134
E xtraction Technique Used laboratory num ber
ASE 057
cold solventextraction atatm ospheric 001 003 005006 008011012013015016
pressure 028 033 036 047 049 056 060 063 064 070

072074075078 079 086 088 090 095 097
098 099 100 105106 109 110 111 112 115
116 120 121 123 124 125 126 128 129 131

134

m aceration w ith so vent 130

QUECHERS 071

so lventextraction 076

solentextraction at ncreased pressure 077082 083084085107

E xtraction pH Ad usted laboratory num ber

yes 002 006011015016 019 028 036 047 056
088100112 115119121 131135

no 001 003 004 005 008012013027 033 037

048 049 050 054 057 058 060 063 064 070
071 072074075076 077078 079 082 083
084 085 086 090 095097 098 099 105 106
107109 111 113116 118120 122 123 124
125126 128 129 130 134
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CERTIFIED DOCUMENT

Sample C lean-up Technique

laboratory num ber

GPCHPGPC

sold phase extracton SPE)

colum n/fartridge)

sold phase extracton SPE) dispersive)

silica colum n

carbon based coumn
graphitt G CB-sorbent)

NH,/am hopropylcomn

fborisilcoum n

PSA

dispersive sotbent PSA)

extraction

liquid/liqu id extraction

solventexchange
E xtre it
fier

none

001008 011 049 056 057 079 088 095 120
121122

033047063 064070075077078079 086
105106 109 110 115125 128

005 006 015 028 090 098 099 100 112 131
001

019033 036 064 106 130
060

064 105

049 054076 118 130
016 113 126

048

124

003013015027 049 056 064 074 079 082
083 084 085097107 116 119129

064

134

049 064 105 106
012071072 111123

SPE Column Type

laboratory num ber

C18
silica

Envicarb

GCB
Gr
NH,
forisil
FL
PSA

supelco

110 004
054 013

008 036 037 119130013 028 033 047 063
064077079 105115125019

028 033 047 063 064077079 105115125
109

106 116 004 008 036 037 119013 109
074078 082 128 130 107 FLO)

083 084

011015070 086 090 099 113 131134019
075
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CERTIFIED DOCUMENT

W ere C ertified Standards Used laboratory num ber

yes

no

001 002 003 004 005 006 008 011012 015
016019027 028 033 036 037 047 048 049
050 056 057 058 060 063 070 071 072 075
077078079 082 083 084 085 086 088 090
095097098 100 105107 109 110 111 112
113115119120 121122123 124 125 126
128 129 130 131 134 135

013 054064074076099 106116 118

M S Confim ation

laboratory num ber

yes

no

001 002 003 004 005 006 008 011012013
015016019 027 028 033 036 037 047 048
049 050 054 056 058 060 063 064 070 071
072075076 077078 079 082 083 084 085
086 088 090 095 097 098 100 105 106 107
109110111 112113115116 118 119 120
121122123 124125126 128 129 131 134
135

057074099 130

Calibrations

laboratory num ber

m atrix-m atthed

solent

m u lt-eve |

shgle-kevel

standard add ition

002 004 005 006 011012016 027 033 047
048 050 058 060 070 072 077 086 088 090
095100109 110113 115119120 121 126
128 129 131 134

001 036 049 056 057 064 074 098 099 111
130

005006 008 012013015019 027 033 054
060 063 071072074076 078 082 083 084
085098 099 100 106 107 115116 118 119
121122 123 124 125 128

001 028 048 049 056 064 075079 097 105
111126 129 135

003 005028 033 037 112
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CERTIFIED DOCUMENT

Source ofStandards

laboratory num ber

Chem Service

DrEhrenstorfer

Eurofhs

F uka

Hayasi

Kanto

LG C Prom ochem
Neochem a

R iedeHde Haén
Sigma/A drich

Supelko
W ako

054 097 130

001 003 005006 011012015016 027 028
033 036 048 056 057 060 070 072076 077
078 082 083 084 085 088 090 095 098 100
105111 112115118 120 121 122 123 124
128 129 134

099
027090 111 112
063
113
049
005
107

004 006 027 033 047 071086 090 110 111
119 126 131

004 027 111

008 013019 037064074075079 106 109
125

Is quoted percentage recovery m easured
in sam e analyticalbatch as testm ateriaI?

laboratory num ber

yes

no

003 004 005 006 008 011012013016 019
027028 033 037 047 048 049 050 056 060
063 064070072074075076 077078 082
083 084 085 086 088 090 095 099 105 106
107109 112115116 118 119 121 122 123
125126 128 129 130 134

001 002015 036 054 057079 097 111 113
120 124 131 135

ifm easured in this batch, atw hatstage
w as the sp ke added?

laboratory num ber

priorto ckean up

prior o extraction

008 116

003 004 006 011 012013016 019 027 028
033036 037 047 048 050 056 058 060 063
064070072074 075076 077 078 082 083
084 085 086 088 090 095 099 100 105 106
107109 111 115119120 121 122 123 124
125126 128 129 130 134
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CERTIFIED DOCUMENT

ifm easured in this batch, atw hatstage
w as the sp ke added? Eontinued)

laboratory num ber

prior o nstrum entm easurem ent

005112118

LevelofSpike gkeg)

laboratory num ber

<25

225 -<50

250 -<100

2100 -<150
2150 -<200

002005011 012015016 027 028 033 036
048 049 050 056 060 063 064 070076 078
086 090 099 107 115116 119 121 124 126
128 129 130 134

003 005011028 033 037 058 088 090 095
097105109 112120123 128 134 135

004 008 033 047072074082 083 084 085
090 100 106 115121 122

006013019075077079099 111125
131

Com position ofB lank Com m od ity used for laboratory num ber

Spiking

ktluce blank provided

ktiuce testm aterialprovided
etluce

peach

straw berry

h house b lank

005008012013016 019 027 028 033 036
048 049 056 058 060 063 064 070 072 075
076077078 079 082 083 084 085 086 090
095105106 109 111 115116 119 120 121
123125126 128 129 130 134

002 003011 037047099 112113124
006 074 097 100

135

004

050 088 122
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GC Column Type

laboratory num ber

capilary

m egabore
narrowbore <0.53mm i

w idebore

002 003 004 005006011 012013015016
019027028 033 036 037 048 054 057 058
060 063 064 070 071 072074075076 077
078 082 083 084 085 086 088 090 095 097
098 099 100 105 106 107 109 111 112 113
115116 118 119 121 123 124 126 128 129
130 131 134135

079
001 047 049 050 056 110 122 125
120

GC Column Packing

laboratory num ber

100% methylpolysibxane

95% methyl5% phenylpolysibxane

12% phenyl88% methylpolysibxane
14% phenyl86% methylpolysibxane
65% methyl35% phenylpolysibxane
50% methyl50% phenylpolysibxane
5% methyl95% phenylpolysibxane

14% cyanopropybphenyl86% m ethyl
po lysilbxane

002 076

001 003 004 005 006 008 011 012015019
027028 033 036 037 049 050 054 056 060
063 064070071072075078 079 082 083
084 085 086 090 095 097 098 099 100 105
106 107 109 110 112 113 115119 121 122
123124125128 129 130 131 134 135

111

047

049 057 120
013088118

016

048074077107 111128

GC hictionVolume (L)

laboratory num ber

<1
21 -<2

22 -<5

049 126

002 003 004011013016 028 037 047 048
054 057071074078 079 082 083 084 085
086 095107 109 111 113115118 120 122
124128 129 130

008012019 033 036 050 056 063 075 076
077088097105106110112116 119 121
123125 134
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GC hjpction Volume (L) Continued)

laboratory num ber

=25 -<10
210

001 006 058 072 098 099 100 131
005015027 060 070 090 135

GC Ihjpction M ode

laboratory num ber

KAS
on-co lum n

PTV

PTV, sokentvent
pulsed sp litkess

099
079

001 003 005 006 011 015016 056 070 090
098 100 112123 126 131 134 135

060
048

sp lit 002 047 078 082 083 084 085 107 128

sp litkss 004 008012013 019027028 033036 037
049 050 054 057 058 063 071072 074 075
076 077 086 088 095097 105106 109 110
111113115116 118119120 121 122 124
125129 130

GC Detector laboratory num ber

EGD 002 008012013 049 054 056 057 074076
078 082 083084 085107 111121124126
128129 130 134

FD 134

FPD 130 134

HRMS 079

TD 001098 123

MS 003005015016 019 028 033 037 047 049
056 060 063 064 070 071 075077 086 088
090 095097 099 105106 109 112113 115
118119120122 125128 129 134 135

MSMS 011027028 036 050 058072 100 106 110
112116 131

NPD 056 121 129 134

TOFMS 006

XSD 048
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HPLC Colum n Packing

laboratory num ber

G18
endcapped

002 028 036 072 090 131 112 129
090 112129

HPLC Guard Colum n Used

laboratory num ber

yes

no

028 072090 106 116 135
002 015036 084 112 129 131

Mobil Phase Programm e

laboratory num ber

gradient

isocratic

002 015028 036 072 090 112 116 129 131
135

084 106

Mobil Phase Com ponents

laboratory num ber

acetonitrie

m ethanol

acetate

ammonium form ate
form ic acid

water

002 129 131

028 036 090 112 131
112

090

072090 112 129
028 090 112 129 131

HPLG Column Tem perature (C)

laboratory num ber

>am bient-<50

002 028 036 072 090 112 129 131

HPLG hiction Volume (L)

laboratory num ber

<5
25 -<10
210 -<25

129
028 036 131
002 072090 112
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Mobile Phase Flow Rate m L in)

laboratory num ber

<0.25
20.25 -<0.75

002 072 090 131
028 036 112 129

HPLC Detector Type

laboratory num ber

MSMS

002 028 036 072 090 112 129 131

Myclobutanil

Accredited M ethod Used

laboratory num ber

yes

no

001 002 003 004 005006 010011012014
016 027 028 036 049 050 056 060 063 066
070074076 081 095099 101 112113 115
119120122 123 129 131 134 135

008 013019037057 064 067 090 098 100
106 116 126

Sample W eight @)

laboratory num ber

22 -<5
25 -<10
210 -<25

116
002090 113 115131 134

003 004 005 006 010011012014 016 019
027028 036 037 049 050 056 057 060 064
067070074076 081 095098 099 100 101
106 112 119122 123 126 129

013 063 120 135
001 066
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E xtraction Solvent

laboratory num ber

petrokum ether/fspirit
hexane

cycbhexane
dichlorom ethane
ethylacetate

acetne

acetonitrie

m ethano |
water

010 050

050

001 056

010

001027 056 057 066 067 115 122 135
001003010012 049 050 056 074 123 129

002 004 005 006 008 011013014016 019
028 036 037 060 063 064 070 076 081 090
095098 099 100 101 106 112 113 116 119
120 126 131

134
001 134

E xtraction Technigue Used

laboratory num ber

cold solentextraction atatm ospheric
pressure

ASE
solventextraction

001 003 005 006 008 011012013014 016
028 036 049 056 060 063 064 066 067 070
074 081090 095098 099 100 106 112 115
116 120 123 126 129 131 134

057
076

E xtraction pH Ad usted

laboratory num ber

yes

no

002 006011014016 019 028 036 056 066
081100101 112115119 131 135

001 003 004 005 008 010012013 027 037
049 050 057 060 063 064 067 070 074 076
090 095098 099 106 113 116 120 122 123
126 129 134

Sample C lean-up Technique

laboratory num ber

GPCHPGPC
sold phase extracton SPE)

sold phase extracton SPE)
colum n/artridge)

sold phase extracton SPE) dispersive)

001 008 011037049 056 057 067 120
037
063 064070076 081 106 115

005 006 028 090 098 099 100 101 112 131
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Sample C lean-up Technique ©ontinued)

laboratory num ber

silica colum n

carbon based coumn
graphite G CB-sorbent)

NH,/am hopropylcolmn

PSA

liquid/liqu id extraction

solventexchange
E xtre it
fier

none

001

014019 036 064 106

060

064

016 101 113 126

003013027 049 056 064074116 119129
064

134

049 064 106

012 066 095 122 123

SPE Column Type

laboratory num ber

G18
Silica

Envicarb

graph ite-carbon
GCB
NH,
PSA

004
013

008 013014019028 036 037 063 064 081
115119

074

014 028 063 064 081 115

004 008 013 036 037074 106 116 119
011 019070090099 113 131 134

C ertified Standards Used

laboratory num ber

yes

no

001 002 003 004 005 006 008 010011 012
014016 019 027 028 036 049 050 056 057
060 063 066 070 081 090 095 098 100 101
112113 115119120 122 123 126 129 131
134 135

013037064 067074076 099 106 116
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M S Confim ation

laboratory num ber

yes

no

001 002 003 004 005 006 008 010011 012
013014016019 027 028 036 037 049 050
056 060 063 064 066 067 070 076 081 090
095098 100 101 106 112 113 115116 119
120122 123 126 129 131 134 135

057074099

Calibrations

laboratory num ber

m atrix-m atthed

solent

m u lt-eve |

shgle-kevel
standard add ition

002 004 005 006 010011012016 027 050
060 066 067 070 090 095100 113 115 119
120 126 129 131 134 135

001 036 049 056 057 064 074 098 099

005006 008 010012013014 019 027 060
063074076 081098 099 100 101 106 115
116 119122 123

001 028 049 056 064 066 126 129 135
003 005 028 037 112

Source ofStandards

laboratory num ber

DrEhrenstorfer

Eurofhs

F uka

Hayasi

Kanto

LG C Prom ochem
Neochem a
Sigma/Aldrich
Supelko

W ako

001 003 005 006 010011012016 027 028
036 056 057 060 066 067 070 074 090 095
098 100101 112115120 122 123 129 134

099

027090 112

063

113

049

005

004 006 027 090 119 126 131

004 027

008013014019 037064076 081106
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Is quoted percentage recovery m easured
in sam e analyticalbatch as testm aterial?

laboratory num ber

yes

no

003 004 005 006 008 011012013016 019
027028 037 049 050 056 060 063 064 066
070074076 081 090 095099 101 106 112
115116 119122 123 126 129 134

001 002010014 036 057067 113 120 131
135

ifm easured in this batch, atw hatstage
w as the sp ke added?

laboratory num ber

prior b extraction

priorto ckean up

prior o nstrum entm easurem ent

003 004 006 010011 012013014016 019
027028 036 037 050 056 060 063 064 066
070074076 081 090 095099 100 101 106
115119120122 123 126 129 134 135

008 116
005112

LevelofSpike ugkeg)

laboratory num ber

<25

225 -<50
250 -<100
2100 -<150
2150 -<200
2200 -<250

002 005010011 012016 027 028 036 049
056 060 063 064 066 067 070 076 090 095
099101 115116 119120 126 129 134

003 005011028090 112123 134
004 008 050 090 100 106 115 122 135
006 013014 019037074099

131

081

GCom position ofB lank Com m od ity used for laboratory num ber

Spiking

blank provided

testm aterialprovided
etluce

sakd

other tom ao

005008012013014016 019 027 028 036
049 056 060 063 064 070 076 081 090 095
106 115116 119 120 122 123 126 129 134

002 003011099 112113
006 074 100

066

135
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Com position ofB lank Com m od ity used
forSpiking continued)

laboratory num ber

straw berry
own blank

004 101
050

GC Column Type

laboratory num ber

capillary

narrowbore <0.53mm i

w idebore

002 003 004 005006 010011012013 014
016 019 027 028 036 037 060 063 064 067
070076 081 090 098 100 106 112113 115
116 119 126 129 131 134 135

001 049 056 122
120

GC Column Packing

laboratory num ber

100% m ethylpolysibxane
95% methyl5% phenylpolysiboxane

65% methyl35% phenylpolysibxane
50% methyl50% phenylpolysibxane

5% methylsibxane 95% phenylpolysibxane

14% cyanopropybhenyl86% methyl
po lysilbxane

002 067

001 003 004 005 006 008 011012 019 027
028 036 037 049 056 060 063 064 070 076
081090098 100 106 112 113 115119 122
129 131 134135

010120
013
016
014

GC hiction Volume (L)

laboratory num ber

<1
21 -<2

22 -<5

126

002 003 004011013016 028 037 057 067
113115120122 129

008 010012014019 036 049 056 063 076
081106 112116 119 134

001 006 098 100 131
005027 060 070 090 135
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GC Ihjpction M ode

laboratory num ber

PTV 001 003 005006011016 049 056 060 070
090098 100112126 131 134

solentvent 060

sp lit 002

sp litke ss 004 008010012013014019027 028 036
037 050 057 063 067 076 081 106 113 115
116 119120122 129

GC Detector laboratory num ber

ECD 002 008 012 056 067 126 129 134

FD 134

FPD 134

TD 001 098

MS 003005014016 019 028 037 049 056 060
063064070076 081090106 112113119
120122 129 134 135

MSHMS 010011027 028036 100106 112115116
131

NPD 013 056 129 134

TOFMS 006

HPLC Colum n Packing

laboratory num ber

18

endcapped

002016 028 036 050 057 066 074 090 095
099 101 123 131 112129

090112129

HPLG Guard Golum n Used

laboratory num ber

yes

no

016 028 050 057 066 090 099 106 116
002014036 074 095101 112 123 129 131
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Mobile Phase Programm e

laboratory num ber

gradient

isocratic

002014016 028 036 050 057 066 074 090
095099 101 112 116 123 129 131

106

Mobil Phase Com ponents

laboratory num ber

aceonitrike

m ethanol

acetate

acetic acd

acetc acid amm onum
ammonum form ate
form ic acd

water

002 050 057 129 131

016 028 036 066 074 090 095099 101 112
123 131

112

099

074

066 090

050 090 112 129

016 028 050 090 095 101 112 129 131

HPLC Column Tem perature CC)

laboratory num ber

ambient

>am bient-<50

016 066

002 028 036 050 057 074 090 095 099 101
112123 129 131

HPLG hiction Volume (L)

laboratory num ber

<5

25 -<10
210 -<25
225 -<50

074 123 129

016 028 036 050 066 095 131
002 057 090 099 112

101

Mobil Phase Flow Rate m L in)

laboratory num ber

<0.25
20.25 -<0.75

002 074 090 131

016 028 036 050 057 066 095 099 101 112
123129
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HPLC Detector Type laboratory num ber

MSMS 002 016 028 036 050 057 066 074 090 095
099101 112123 129 131
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APPENDIX III: FAPAS® SecureWeb, Reports and Protocol

1. FAPAS® SECUREWEB

A ccess o the secure area of our w eb site isonly available to participants in our proficiency
tests. P lease contactus if you require a U serID and Password. FAPAS® SecureW eb allow s
participants o:

e Obfain their laboratory numbers for the proficiency tests in which they have
participated.

e View the results they subm itted in pastand currentproficiency tests.

e Subm ittheir resu lts and m ethods for current tests.

e Review future tests they have ordered.

e 0 rderproficiency tests and quality controIm aterials.

e Freely download copies of reports, in Acrobat PDF form at, of proficiency tests in
w hich they have participated.

2. REPORTS

The A crobat PDF version of this report is available t all participants as a free dow nload
from FAPA S® SecureW eb.

A printed and bound version of this report is priced &35 if ordered at the sam e tim e as the
proficiency testor £50 if ordered subsequently.

3. PROTOCOL

The Protocol [1] sets outhow FAPAS® is organised. It gives full details of the statistical
procedures used and includes worked examples. Copies can be downloaded from our
w ebsite.

4. CONTACT DETAILS
Participantsw ith any com m ents or concems about this proficiency testshould contact:
FAPAS®

CENTRAL SCIENCE LABORATORY
Sand Hutbon, Y ork
Y041 1LZ
UK

Tel: +44 (0)1904 462100
Fax: +44 0)1904 462040

e-mail:  fapas@ csl.gov.uk
fapas.sales@ csl.gov.uk

web: www .fapas.com

=)

v

UKAS
QUALITY
MANAGEMENT
oot

The Central Science Laborabry isan ISO 9001 certified organ isation.
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