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IAEA INTERCOMPARISON RUN 408. THE DETERMINATION OF
ORGANOCHLORINE COMPOUNDS, PETROLEUM
HYDROCARBONS AND STEROLS IN A SEDIMENT SAMPLE.

1. INTRODUCTION

The Marine Environmental Studies Laboratory (MESL) of IAEA-MEL has
conducted intercomparison exercises on trace organic compounds for over twenty vears
as part of its contribution to IAEA’s Analytical Quality Control Service, UNEP’s
Regional Seas Programme, and, occasionally, in association with the Intergovernmental
Oceanographic Commission (of UNESCO) GIPME (Global Investigation of the Pollution
in the Marine Environment) programme. These exercises are organized on a continuous
basis, once per year.

The accurate and precise determination of organochlorine compounds and
petroleum hydrocarbons in marine samples is fundamental to pollution assessment in
coastal and ocean environments. Intercomparison exercises represent an essential element
of method testing and allow analysts to check the accuracy of their results. Furthermore,
intercomparison exercises are used as a basic tool for evaluating data quality on global
and regional levels.

Results of previous intercomparison exercises have revealed serious difficulties
for many regional laboratories to obtain comparable data. To help improve the quality of
analytical data, MESL intensified the quality assurance programme. This includes more
intensive training of analysts in modem measurement techniques, production and supply
of appropriate and reliable reference methods and materials and, whenever possible,
improving analytical instruments in JAEA Member State laboratories. Moreover, it
includes an intensified programme of intercomparison exercises using suitable marine
samples.

This report describes and evaluates results of the IAEA/UNEP Intercomparison
study for the chemical analysis of organochlorine compounds, petroleum hydrocarbons
and sterols in a homogenized sediment sample (IAEA-408) prepared and distributed to
world-wide laboratories in 1998.
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A total of 48 laboratories from 36 countries reported results. They included 36
laboratories participating in UNEP’s Regional Seas Programme and distributed as
follows:

_ Number of Laboratories Number of Countries
Mediterranean Action Plan __ - 16 12
Caribbean Action Plan 3 3
Kuwait Action Plan 3 3
West and Central African Action Plan 2 2
East Asian Seas 4 2
South-West Atlantic Action Plan 4 2
Black Sea Action Plan 2 2
South-East Pacific Action Plan | 1
North-West Pacific Action Plan 1 1

The data sets reported by laboratories and the statistical evaluation of results for
each determinand are given in this report. The final results for this intercomparison
exercise will enable individual participants to assess their performances and where
necessary, to introduce appropriate modifications in their analytical procedures. Each
laboratory performance (in terms of accuracy) has been introduced by “Z-scores”.

As the series of statistical criteria for a number of compounds were fulfilled, the
sample can now be used as a Reference Material for quality control of data in the
determination of chlorinated compounds and petroleum hydrocarbons in environmental
samples.

Participants who require further information or who have questions concerning
this report are encouraged to write to:

IAEA-MEL, MESL, 4 Quai Antoine 1¢, B.P. 800, MC-98012 MONACO .

2. SCOPE OF THE INTERCOMPARISON

For the organochlorine part of this exercise the participants were requested to
determine as many compounds as possible including: HCB, lindane, pp’ DDE, pp’ DDD,
pp’ DDT, Aroclor 1254, and Aroclor 1260. The participants were also requested to report



the PCBs as individual congeners whenever possible. For the petroleum hydrocarbon part
of this exercise, the participants were requested to report individual aliphatics, such as
n-C17, n-C18, pristane, phytane, total resolved and unresolved aliphatics and all
individval aromatic bdmpounds which could be identified. For the sterol part, the
participant were requested to report as many compounds they could identified. The
JIAEA, however, was also interested in receiving results for additional compounds.

3. DESCRIPTION OF THE MATERIAL

A large sediment sample was collected from the intertidal mudflats of the Tagus
estuary for use as an intercomparison material. This sediment was deep-frozen, freeze-
dried, ground and sieved through a 150 pm stainless steel sieve. |

The sediment fraction of particle size less than 150 pm was further homogenized
by mixing in a stainless steel rotating drum for two weeks. Then, aliquots of about 40 g
were packaged into glass bottles with aluminium screw caps and sealed with Teflon tape.

4. HOMOGENEITY TEST

The homogeneity of the material for organochlorine compounds, petroleum
hydrocarbons and sterols was assessed by determining the concentration of some
compounds (chlorinated pesticides, petroleum hydrocarbons and sterols) in 10 sample
aliquots taken randomly in the bulk of the powder. A one way variance analysis of the
results indicated that the material could be considered as homogeneous.

5. MOISTURE CONTENT

The water content of the lyophilized material, as determined by drying an aliquot
to a constant weight at 105 °C, was found to be 3.7 % at the time of preparation of this
sample. Since, however, the moisture content may change with the ambient humidity and
temperature, it was recommended that the water content of this material be determined
again by the analyst laboratories in a separate sub-sample (not that taken for analysis of
contaminants) by drying for 48 hours at 105 °C at the time of analysis in the laboratory.



6. SAMPLE DISPATCH AND DATA RETURN

From June 1998 to June 1999, 120 bottles of sediment labeled IAEA-408 were
distributed to laboratories world-wide along with a sample description and general
instructions to analysts.

Participants were requested to  analyze chlorinated compounds, petroleum
hydrocarbons and sterols by their usual technique. They were also requested to make at
least one, but preferably three separate determinations for each compound, and to report
the results together with a short description of the method used (extraction, clean-up, gas
chromatographic conditions). A suitable form was attached to the information sheet for
this purpose.

It was stated that concentrations were to be reported as net values (i.e. after
correcting for blank, moisture content, etc.), leaving as many significant figures as
justified by the precision of the method used.

For each group of compounds the participants were requested to report:

The average weight of the sample taken for analyses

Hexane extractable organic matter and moisture content

Methods used to confirm identity of the compounds

Calculation of the results

Summary of the quality control procedures routinely employed within the
laboratory

6. The arithmetic mean value and the relative standard deviations (in %) of
determinations

bl i e

Results of analyses were reported by 48 laboratories of which, 19 provided data
for both chlorinated and petroleum hydrocarbons, 24 provided results for organochlorine
compounds only and 5 laboratories provided data on petroleum hydrocarbons only. Only
3 laboratories analyzed the sample for sterols



7. EVALUATION OF THE RESULTS
7.1 Data Tables
Results reported are presented in Annex I (Tables 1-4).

For the purpose of this report each laboratory is represented by a code number
which remains unchanged throughout the data tables. The numbers do not correspond to
the sequence of laboratories in the list of participants given at the end of the report, so
that the anonymity of each laboratory is preserved.

Laboratory means, when reported are presented as reported, regardless of
significant figures justified by the precision of the method used. When a laboratory

reported replicate determinations of a given compound, the laboratory value shown in the
Tables is the computed arithmetic mean.

7.2.  Analytical methods

Information on the pretreatment of samples for the determination of chlorinated
compounds and PCBs is given in Table 8 of Annex I and the gas chromatographic
conditions are reported in Table 9. Pretreatment of samples for petroleum hydrocarbons is
described for each laboratory in Table 10 of Annex I and gas chromatographic conditions
are reported in Table 11.

7.3. Statistical evaluation

For each of the data sets in Tables 1-3 of Annex I, the range of determinations,
arithmetic mean, and standard deviation for each analyte is based on the laboratory
means. Qutliers were then removed using the Box-and-Whisker plot of Statgraphics 5.0,
and the range, mean and standard deviation recalculated.

A summary of the results is presented in Tables 5-7 of Annex I. These tables
provide information of two types: a) information on the reported results (analyte units,
number of laboratories, and the range of laboratory means) and b) accepted results



(% outliers, number of accepted laboratory means and range of the means, overall
arithmetic mean and standard deviation, overall non-parametric median and the
corresponding 95 % confidence intervals).

In addition to the above tables, the distribution of laboratory means for selected
parameters is illustrated graphically in Figures 1-18 of Annex II. The data sets are: HCB,
lindane, pp° DDE, pp’ DDD, pp’ DDT, PCBs 28, 52, 101, 118, 138, 153, 180,
phenanthrene, fluoranthene, pyrene, benz(a)anthracene, benzo(a)pyrene and
benzo(ghi)perylene. In these examples, a non-parametric approach was used with the
horizontal lines on the figures indicating the median values and the 95 % confidence
intervals of the median. Outliers have been removed from these graphs.

These figures also identify monitoring laboratories with UNEP’s Regional Seas
Programme.

7.4. Z-scores

For the assessment of laboratory performance, a Z-score is calculated according to
the formula:

Z=(x;-xp)/sp

where x; is the robust mean of the reported values of the analyte concentration in the
sample; x, is the assigned value (2 mean value of the acceptable results in the world-wide
intercomparison run); and sy, is the target standard deviation.

This score effectively expresses the difference between the robust mean of the
laboratory and the assigned value in units sp. Performance is considered acceptable if
|Z| £ 2. The measurement is regarded as out of control when |Z| > 3. This score
represents a simple method of giving each participant a normalized performance score for
bias. The procedure has been accepted as a standard by ISO/ITUPAC .

' Thompson and R. Wood (1993). The international harmonized protocol for the proficiency testing of
(chemical) analytical laboratories. IUPAC/ISO/AOAC. J. Pure. Appl. Chem. 65(9), 2123-2144,



The selection of the right target value, 53, depends on the monitoring objectives.
The criteria for PCB congeners is usually set so that laboratories should have at least a
relative bias equal or better than 25 % (2sp, sp = 12.5 %).

For chlorinated pesticides, PCBs and petroleum hydrocarbons, the uncertainty of
assigned values is substantial and it has to be taken into account. This should therefore be
included in the target value for bias according to the formula:

Z=(ex (55 + 512002

where sp is the target standard deviation and sy, is the uncertainty of the assigned value.

Z-scores for participating laboratories are presented graphically in Annex III
(outliers are excluded).



7.5. Assessment of “reference values®” for the data

The data for many of the determinands is sufficiently well grouped to permit
provisional certification of the sediment sample as a reference material. Criteria used in
the certification are as indicated below:

1.  For a given concentration range the relative uncertainty of the overall
median does not exceed the following limits:
Chlorinated pesticides and PCBs:

> 10 ng/g 30%
1-10ng/g 50 %
0.1-1ng/g 60 %
0.01 - 0.1 ng/g 80 %
<0.01 ng/g 100 %
Petroleum hydrocarbons:
> 10,000 ng/g 30%
1,000 - 10,000 ng/g 50%
100 - 1,000 ng/g 60 %
10 - 100 ng/g 80 %
< 10 ng/g 100 %
2.  The overall mean is based on data obtained by at least two different
methods.

3.  The relative number of laboratory means rejected as outliers does not
exceed a) 20 %, b) 50 %. .

4.  The overall mean is calculated on the basis of at least the foliowing
number of laboratory means a) 10, b) 5




On the basis of these criteria the following classes of reference values can be defined.

Class A: when all criteria are met.
Class B: when criteria 1,2,3(b),4(a) or 1,2,3(a),4(b) are met.

Class C: (information values) when at least three laboratories give
reasonable agreement.

On the basis of these criteria the following certification classification is given.

1. Chlorinated compounds ( ng/g dry weight )

Analyte Concentration * Confidence N*** C(lass
Interval**
HEOM 14 1.0-1.7 11 B
HCB 0.41 0.3-0.57 25 B
o HCH 0.61 0.21-1.5 C
B HCH 0.55 0.38-1.7 5 C
Lindane 0.19 0.11-0.2 14 B
pp’ DDE 1.4 0.88-2.0 34 B
pp’ DDD 0.87 0.56-1.7 30 C
pp’ DDT 0.67 0.48-098 21 B
op DDD 0.19 0.18-0.33 C
op DDT 0.38 0.09-3.8 3 C
Heptachlor 0.42 0.23-0.7 C
Heptachlor Epoxide 0.64 0.43-15 10 C
Aldrin 0.41 02-23 11 C
Dieldrin 0.30 0.3-048 13 B




Endrin 0.57 0.14-1.2 7 C
o Endosulfan 1.6 03-6.2 3 C
Endosuifan sulfate 1.6 05-82 3 C
o Chlordane 0.12 0.1-0.34 5 C
v Chiordane 0.27 0.06 - 0.48 6 C
Aroclor 1254 19 14 - 40 10 C
Aroclor 1260 10 6.8-25 11 C

Median value expressed on a dry weight basis
*x 95 % confidence intervals of the median
***  Number of accepted laboratory means which were used for calculation of

the recommended information values and confidence intervals

2. PCBs ( ng/g dry weight )
Analyte Concentration * Confidence N*** Class
(IUPAC Interval**
congener
number)
8 0.24 022-46 3 C

18 0.74 0.13-1.9 C
28 0.79 035-098 14 A
31 0.43 0.09-1.5 3 C
44 0.47 0.23-3.0 9 C
49 0.35 0.22-038 4 C
52 0.6 0.38-093 18 A
87 0.87 0.26-11 3 C
101 1.2 0.81-17 23 A
105 0.57 0.44 - 0.67 5 B
110 0.83 0.5-0.9 6 B
118 1.2 09-16 21 A
128 0.33 0.27-053 10 A

10




138
149
153
156
170
174
177
180
183
187
194
195
196

1.6
14
1.9
0.36
0.47
0.34
0.35
1.1
0.32
0.68
0.2
0.12
0.22

1.1-2.1
13-16
0.98-2.1
0.31-0.39
0.34-0.59
0.2-0.44
0.23 -0.43
0.85-1.2
0.26 - 0.33
0.49 - 0.94
0.2-023
0.06 - 0.16
0.17-04
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Systematic numbering of PCB congeners.

TUPAC No
Dichlorobiphenyl

8 24
Trichlorobiphenyl

18 2,25

28 2,44

31 2,45
Tetrachlorobipheny!

44 2,2°3,5

49 2,2’4,5

52 2,2°.,5,5
Pentachlorobiphenyl

87 22345

101 2,2°45%

105 233,44

110 23346

118

237445

IUPAC No

Hexachlorobiphenyl
128 2,2°3,3°4.4

138 2,253,445

149 22°34°5°6

153 2224455

156 2,3,37,44°5
Heptachlorobiphenyl

170 2,2°,3,3°,4,4°.5

174 2,233,456

177 22°33,456

180 2,2°344°55%

183 22°34456

187 2,2°34°556
Octachlorobiphenyl

194 2,2°33°44°,5,5

195 22°3344.5.6

12



3. Petroleum hydrocarbons ( dry weight basis )

Analyte o Concentration * Confidence
Interval**
EOM 18 1.0-35
UVF Chrysene equival ' 6.0 4.6 - 19
UVF ROPME 0il * 49 35-120
Total aliphatics 120 81-160
Resolved aliphatics 11 64-17
Unresolved aliphatics 110 68 - 150
n-C17 74 56 - 14-
Pristane 69 50-130
n-C18 90 60-110
Phytane 78 63 - 130
Zn-alkanes (C14-C34) 8.1 43-12
Total aromatics 3.7 1.3-11
Resolved aromatics 1.9 0.24-6.8
Phenanthrene 35 21-43
2-methyl phenanthrene 12 12-14
1-methy] phenanthrene 10 92-11
Anthracene 9.8 8.0-13
Chrysene 35 25-56
Fluorene 6.7 4.6 -24
Fluoranthene 84 53-110
Pyrene 77 57-93
Benzo(b)fluoranthene 46 32-69

Units N*** (lass

o b3 b OV
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Benzo(k)fluoranthene 46 26 - 61 ng/g 8 B
Benz(a)anthracene 53 35-60 ng/g 13 A
Perylene 320 - 140-420 ng/g B
Benzo(e)pyrene 55 51-81 ng/g 8 B
Benzo(a)pyrene 48 30-63 ng/lg 14 A
1-methyl naphthalene 7.5 47-12 ng/g C
2-methyl naphthalene 14 13-33 ng/g 3 C
Naphthalene 27 16 - 47 ng/g 13 A
Benzo(ghi)perylene 38 20-52 ng/g 12 A
Indeno(123cd)pyrene 51 45-53 ng/g 5 C
Dibenz(ah)anthracene 11 7.8-14 ng/g 3 C
Acenaphthylene 3.6 2.1-4.7 ng/lg 4 C
Acenaphthene 33 2.0-17 nglg 4 C

* Median value expressed on a dry weight basis

x 95 % confidence intervals of the median

***  Number of accepted laboratory means which were used for calculation of
the recommended information values and confidence intervals

: PH-Chrysene equivalent is a UVF measurement relative to that of standard
chrysene.

: PH-ROPME Oil is a UVF measurement relative to that of ROPME (Kuwait)
crude oil.

14




8. DISCUSSION

8.1. Organochlorine compounds

n total, 43 laboratories reported datz;. for orgéﬁochlorine compounds, of which 25
also reported data for PCBs. A summary of the data is included in Tables 5 and 6 of
Annex I. The number of laboratories with more than 50 % outliers for organochlorine
pesticides (17 %) is slightly higher than for the last exercise on IAEA-383 (13 %).
Compared to previous exercises on sediment samples, such as IAEA-357 and IAEA-383,
coefficients of variation (CV) have not improved for chlorinated pesticides and PCBs.
The CVs for chlorinated pesticides varied from 41 to 120 %, with an average of 78 % (for
IAEA-383, the variation was from 47 to 150 % with an average of 86 %); while for PCB
congeners it varied from 13 to 150 %, with an average of 51 % (against an average of 53
% for IAEA-383). Data obtained for PCB congeners measurement, even if not very good,
are better that those obtained for chlorinated pesticides.

Errors are associated with the analytical procedures and can have various causes.
The description of the methods used by laboratories that produced more than 50 %
“outlier” data for chlorinated pesticides are compiled in Table A1l.

From this Table, many reasons can be seen for obtaining poor quality data: 4
laboratories did not made any corrections for water content in the sample, 4 laboratories
did not used any internal standards, 2 laboratories did not clean the extract and 2
laboratories did not undertake fractionation of the extract.

The type of column used is also critical to the performance of the laboratory.
From Table 9, on the GC conditions used by the participants, it can be noted that 4
laboratories used megabore column instead of good quality capillary columns and one
laboratory is still using packed column. The choice of the phase is also important, and the
5 %-Diphenyl -95 %-dimethylpolysiloxane columns: DB-5, DB-5 MS, DB-5ht, SPB-5,
XTI-5, SE-54, OV-5, HP-5 or HP-5 MS, should be used. One laboratory used the phase
DB- 608 and another one, the phase PAS-1701. These phase are more polar than the
recommended one.

15
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Table Al: Analytical procedures used by the laboratories with more than 50 % outlier
data for chlorinated pesticides.

Laboratory | Correction extractor solvent uéed Internal Clean-up Fractionation
code No for used standard procedure procedure
moisture used
5 Yes Soxhlet Hex./Acetone None Florisil Florisil
6 Yes Sonicator Hexane None Sulf. Acid Not ind.
7 No PAM 303 Water/ACN None None Florisil
8 Yes Soxhlet Methanol None C18 None
22 No Shaker MeCE2 PCE 29 Silica Ge! Silica gel
23 No Soxhlet Hexane HCH Sulf. Acid None
: Copper
37 No Soxhlet Hexane sHCH+ None Florisil
PCB 29

8.2. Petroleum hydrocarbons

In total, 24 laboratories provided data for petroleum hydrocarbons. A summary of
the results is given in Table 7 of Annex I. The percentage of laboratories with more tan
50 % outlier data is 9 % (2 laboratories). These laboratories did not used any internal
standard. This factor alone could explain why they obtained so many outliers. A
comparison with the results obtained in previous exercises shows that , in general, there is
no improvement in the data of petroleum hydrocarbons. The CV obtained (10 - 140 %) is
about the same, if not worse, than previous exercises on sediment sample IJAEA-357 (5 -
91 %) and IAEA-383 (20 - 100 %).

8.3. Z-scores

Performance of the laboratories in terms of accuracy was assessed by Z-scores
which have been calculated for each individual compound. Z-scores are presented in

16




Annex III of this report. The performance is considered satisfactory if Z-scores are equal
to or better than 2. Z-scores from 2 to 3 indicate that the results are of questionable
quality. Z-scores equal to or higher than 3 indicate that the measurements are out of
control. o

Qutliers are excluded in the graphical pfesentations. The general impression is
that a large number of the laboratories have achieved satisfactory performance. However,
it should be emphasized that this is basically due to the substantial uncertainty which
resulted in broad confidential intervals. Each laboratory should therefore examine their
own performance, taking into account the monitoring objectives.

9. RECOMMENDATIONS

Participants are recommended to review their data and “score” them by evaluating
whether the mean value obtained for each compound has |Z| value lower than or equal to
2. This range is, of course, arbitrary and is only presented as a simple guideline for the
user. The precision required for data depends upon its final application - e.g. long term
trend data must be more precise than that used for “hot spot™ pollution monitoring.
Nevertheless, the use of this guideline will help to detect and correct systematic errors in
accuracy (e.g., from calibration error, contamination, erroneous use of separation
protocols) and will help to optimize data quality. Some laboratories have still to improve
their quality assurance/quality control procedures.

Participants in the intercomparison should retain their IAEA-408 samples as a
Certified Reference Material. The sample is suitable to check the accuracy of analytical
measurements when sediment samples from polluted and unpolluted coastal areas are to
be analyzed for petroleum hydrocarbons and chlorinated compounds. Participation is
encowraged in the next round of intercomparison in which a fish sample from a medium
poliuted area will be examined. This material will extend the range of concentrations and
matrices available for quality control purposes.

Intercomparison exercises represent only one aspect of data quality assurance and

can only provide occasional indicators of data quality. The most valuable approach to
quality assurance is through the regular analysis of certified reference materials and by

17



plotting the resulting data on quality control charts. This provides a continuous feed-back
to the analyst and is an essential tool for monitoring the quality of data and assuring
accurate and comparable results in future exercises. Additional information on these
procedures and on the IAEA/UNEP/IOC Reference Methods can be obtained from the
following reference:

UNEP/IAFA/IOC: Guidelines fbr the use of Reference Methods in
Marine Pollution Studies, UNEP, Nairobi, 1990.

In addition, the participants are advised to consult the following Reference
Methods:

RM No. 20: UNEP/AEA/IOC Determination of petroleum
hydrocarbons in marine sediments, UNEP, Nairobi, 1992

RM No. 71: UNEP/IOC/IAEA/FAO Sample work-up for the analysis of
chlorinated hydrocarbons in the marine environment, UNEP Nairobi,
1996 (Draft)

RM No. 72: UNEP/IAFA/IOC/FAO Determination of petroleum
hydrocarbons in selected marine organisms, UNEP, Nairobi, 1996

(Draft)
TOC/NOAA/IAEA/UNEP: Standards and Reference Materials for Marine

Science. Revised edition. IOC Manuals and Guides 25, UNESCO, Paris,
1993

These methods are available free of charge from UNEP, Nairobi, or from IAEA-
MEL in Monaco.

18



Annex I

Data Report
TIAEA - 408
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Tabie 1: Results of chlorinated pesticides in IAEA-408 sample .

Laboratory] HEOM HCB alpha beta Lindane pp" DDE pp' DD
Code HCH HCH
Number (mg/g ) (ng/g) (ng/g) {ng/g) (ng/g ) {(ng/g) (ng/g )
1 0.38 0.18 . 0.021 0.058 0.89 1
2 - 0.41 - - - 144 N
4 1.2 0.41 0.12 - 0.38 0.19 0.82 0.84
5 - 7910 - - 57773 - n
3 - - - - 0.55 <1 <1
7 6.4 80 - - 3 1.7 25
8 - <5 - - <50 <50 <100
9 - 0.3 <0.1 - 0.2 217 117
12 - 0.61 - - 0.18 12 <0.16
14 - 0.52 <05 <05 <05 15 0.97
15 - 126 - - <1 1.98 1.83
16 - - - - <0.1 0.54 17
17 - <05 <05 <0.5 <0.5 0.7 0.9
18 - - - - 0.1 0.681 0492
19 - 0.4 - - 0.2 0.3 0.3
20 - 0.29 - - <038 1.04 0.72
21 34 0.27 - - 0.162 0.883 0.107
22 - s - - 7 27 13
23 - 2.8 - - 85 67.5 56.7
24 - 0.53 N - 0.2 1.53 1.7
25 - 0.572 - - 0.068 1.481 0.548
26 . 0.71 - - 0.3 2.089 2.02
27 - 0.37 - - 1.15 1.26 1.46
28 0.55 2.11 - - 250.17 0.38 0.56
29 41 0.3 - - 0.3 1 0.7
30 1.11 2.46 2.13 1.68 1.05 1.87 2.69
31 1.78 0.258 - - 0.398 1.445 0.632
33 - 0.6 - - - 1.04 -
34 - 0.16 - - 0.1% 2.19 0.44
36 1.4 0.2 - n 0.6 2 0.7
37 17 4.96 - - 1702 - -
38 25 0.7 - - 05 0.9 -
39 1.56 0.85 <0.04 0.55 173 2.05 126
40 - 0.39 - - - 2.26 -
41 1.525 0.51 - - 1.11 154 252
42 - - 0.93 - 0.21 - -
43 1.714 0.5 - - 1.06 224 2.34
44 - <0.25 - - <0.25 3.92 0.75
45 1 0.806 0.29 1.966 0.134 0.793 0.623
46 - 0.45 - - <0.2 0.931 0.521
47 - - - - - 0.6 0.2
Number of
Results 15 32 4 5 29 36 31
Min.Value 0.38 0.16 0.12 0.021 0.058 0.3 0.101
Max. Value 17 7910 213 1.966 57773 67.5 56.7
Mean 3.0 250 0.87 0.92 2100 33 29
St.Dev. 42 1400 0.91 0.85 11000 11 10
(%) 140 560 110 92 520 330 340
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Table 1: continued

Laboratory] pp DDT | opDDD | op DDT |Heptachior|[Heptachior] Aldrin Dieldrin
Code Epoxide
Number {ng/g ) {ng/g ) {ng/g ) (ng/g) {ng/g) { ng/g) (ng/g)
1 0.77 0.2 - - - - -
2 - - - - - - -
4 0.52 - - - - 0.33 -
5 - - - 40616 - 7489 -
[ <1 - - - <05 <0.5 <0.5 < 0.5
7 2 - - 3 1.5 4 2.2
8 < 150 - - - 525 < 500 < 500
9 1.3 - - 0.23 - - -
12 067 0.18 0.38 <0.13 < 0.21 <0.12 0.33
14 <0.5 <2 <05 <05 <05 < 0.5 <0.5
15 0.347 - - <1 <1 <1 0.253
16 < 0.1 - - < 0.1 - <0.1 1.95
17 <0.5 - - <05 - <0.5 <0.5
18 0.562 - - - - - -
19 1.2 - - - - - 0.3
20 0.88 - .09 <0.77 1.78 <042 0.43
21 0.362 - - 0.427 < 0.002 < 0.002 0.092
22 22 - - 1.7 2.9 2.3 7.7
23 242 - - - - - -
24 24 - - - - - -
25 0.202 - - - - - 0.501
26 3.22 - - - - - -
27 0.99 - - . 0.54 13 -
28 <{.003 - - < 0.002 <(.002 < (.002 0.3
29 0.5 - - 0.7 0.7 0.2 0.6
30 4.57 4.15 3.83 042 1.07 3.14 1.87
31 0.98 0.455 - - - - 0.303
33 4.64 - - - - - -
34 1.12 - - - - G.06 0.04
36 0.9 - - - - - -
37 - - - - - - -
38 - - - - - 0.3 0.3
39 1.41 0.18 - 0.16 0.33 0.41 0.73
40 - - - - - - -
41 0.48 - - 0.88 0.58 <0.04 1.19
42 - - - - - 1.63 -
43 < 0.04 - - <0.04 - < 0.04 < 0.04
44 0.67 - - <0.25 < 0.25 <0.25 2.08
45 0.371 - - 0.239 0.406 0.424 0.48
46 0.979 - - - 0.433 0.169 -
47 0.3 - - - - ) -
Number of
Results 28 5 3 10 1" 13 15
Min.Value 0.202 0.18 0.09 0.16 0.33 0.06 0.04
Max. Value 24.2 4.15 3.83 40616 525 7489 7.7
Mean 2.1 1.0 1.4 4100 49 580 1.2
S§t.Dev. 4.5 1.8 2.1 13000 160 2100 1.8
{ %) 210 180 150 320 330 360 150
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Table 1: continued

Laboratory| Endrin alpha Endosulf. alpha gamma Aroclor Aroclor
Code Endosutf. Sulfate | Chlordane | Chlordane 1254 1260
Number {ng/g ) { ng/g ) { ng/g ) { ng/g ) {ng/g ) {ng/g } {(ng/g )

1 - - - 0.028 0.043 14 6.8
2 0.7 - - - - 18.3 10.3
4 - - - - - - -
5 - - - - 71204 - -
6 - - - - - - -
7 4 16 16 - - - -
8 < 500 <0.4 - - - - -
9 - - - <01 013 - -
12 - - - 0.12 <0.1 - -
14 <05 <0.5 - - - - -
15 <1 <1 <1 <1 1.02 - -
16 < 0.1 < 0.1 - - - - -
17 - <0.5 - - - - -
18 - - - - - - -
19 - - .5 - - - -
20 - - - - - - -
21 < 0.005 <0.005 < 0.005 < (.01 - 43.57 17.51
22 4.5 6.2 8.2 - - - -
23 - - - - - - -
24 - - - - - - -
25 - - - - - 1439 6.788
26 - - - - - - -
27 0.57 - . - - : :
28 < 0.003 <0.001 - - - - -
29 0.1 0.3 - 0.1 0.4 - -
30 - - - - - 80.64 24.57
31 - - - - 0.058 - -
33 - - - - - - -
34 - - - - - 13 13
36 - - - - - 18.9 8.8
37 - - - - - 7276 0.37
38 1.3 - - - - 41 31.2
39 0.14 <0.04 - - - 39.68 29.79
40 - - - - - - -
4 < 0.04 - - 0.34 0.48 - -
42 - - - - - - -
43 1.19 - - 0.65 < (.04 - -
44 <0.25 <0.25 <0.25 <(0.25 <0.25 11.48 3.83
45 0.52 - - - - ) -
46 - - - - - - -
47 - - - - - 326 -
Number of
Results 9 3 3 5 7 12 11
Min.Value 0.1 0.3 0.5 0.028 0.043 11.48 0.31
Max. Value 4.5 6.2 8.2 0.65 71204 7276 31.2
Mean 15 27 3.4 0.25 10000 640 14
St.Dev. 1.6 3.1 4.2 0.25 27000 2100 11
{ %) 110 120 120 100 270 330 79
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Table 2: PCBs in IAEA-408 sediment sample

Laboratory | PCB8 | PCB18 [ PCB28 | PCB31[ PCB 44| PCB 49 [ PCB 52 | PCB 87 [PCB 101
Code Number| (ng/g) | (ng/g) | (ng/g) | (ng/g) | (ng/g) | (ng/g) | (ng/g) | (ng/g} | (ng/g)
1 - - 0.11 0.09 0.23 0.41 0.40 0.26 0.81
3 - - 0.84 1.53 0.47 - 6.81 - 1.74
6 - - 0.24 - - - 0.16 - 0.60
9 - - 0.7 - - - 0.93 - 1.70
12 - 0.13 0.77 - 0.03 - 1.10 . 1.80
14 - - <1 <1 - - <1 - 1.30
15 - - 1.5 - 0.44 - 161 - -
19 - - - - - - - - -
20 - - 0.8 - - - 0.61 - 0.59
21 - - 2.937 - 2.99 - 2.427 - 2.463
22 - - 0.8 - - - 0.60 - 1.00
24 0.22 0.1 0.35 - - - 0.49 - 0.73
25 0.244 - . . 0.101 | 0.09 0.25 . 0.592
26 - - - - - . 0.38 - 0.98
29 - 1.3 1.2 . 0.80 . 0.80 1.10 1.40
31 - 0.173 | 0.977 - - - 0.43 - 0.97
34 - - 0.32 - - 0.34 0.14 - 0.84
36 - - - - - - 1 - 1.9
38 . 19 - - - - 1.2 - 1.4
39 4.56 2.15 3.49 - <0.04 - 240 0.87 212
40 - - 0.59 0.43 - 0.35 0.84 - 1.18
41 - - - - 3.28 . 2.16 - 0.52
45 - - 1.187 - - - - - 1.735
46 - - <0.2 . - - 0.338 - 1.14
47 - . - - 3.1 - 0.6 - 1.3
Number of
Results 3 6 16 3 9 4 22 3 23
Min. Value 0.22 0.10 0.11 0.09 0.03 0.09 0.14 0.26 0.52
Max. Value | 4.56 2.15 3.49 1.53 3.28 0.41 6.81 1.10 2.46
Average 17 0.96 1.1 0.68 1.2 0.3 1.2 0.74 1.3
Stand. Deviat.| 2.5 0.94 0.93 0.75 1.4 0.14 1.4 0.43 0.54
(%) 150 08 85 110 120 47 120 58 42
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Table 2: continued

Laboratory |PCB 105|PCB 110[PCB 118]PCB 128|PCB 138|PCB 149|PCB 153| PCB 156|PCB 170
Code Number| (ng/g) | (ng/g) | (ngfg) | (ng/g) | (ng/g) | (ng/g) | (ngfg) | (ng/g) | (ng/g)
1 0.44 - 0.96 0.26 1.30 1.40 1.20 - 0.47
3 0.67 - 1.66 0.43 1.99 1.55 1.94 0.34 0.47
6 0.85 - 0.80 0.55 0.80 - 0.80 - 0.85
9 0.57 - 1.40 030 | 207 - 2.27 0.40 .
12 0.69 - 1.50 0.27 2.40 - 2.90 - 0.66
14 <1 - <1 <1 1.60 1.40 1.90 <1 -
15 0.41 - 2.30 - - - 432 - -
19 - 0.50 - - 0.60 - 0.30 - -
20 - - 1.18 - 1.41 - 1.79 - -
21 0.45 - 064 | 2617 | 405 | 2013 | 1947 } 037 | 0523
22 - - 1.10 - 2.20 - 2.30 - -
24 0.33 - 0.79 - 1.01 - 1.04 - -
25 - 0.895 | 0.34 - 0677 | 0594 | 0764 - 0.354
26 - - 1.35 - 1,55 - 1.43 - -
29 1.60 0.40 0.30 0.30 0.20 - 0.40 - -
31 - 125 | 2184 | 0.365 | 1.827 - 0.92 - -
34 - 0.77 0.90 - 122 1.30 1.30 - 0.32
36 - - 1.1 - 2.2 - 2.1 - -
38 - - 1.1 0.6 1.8 1.3 - - -
39 0.60 0.88 1.29 0.18 3.32 1.74 3.28 0.28 3.00
40 - - 1.57 - - - 1.97 - -
41 - - - 0.53 1.64 - - - -
45 - - 1.862 . 1.114 - - . -
46 - - - - 3.27 - 453 - -
47 - - 1.6 - 1.7 1.2 2.1 . 0.3
Number of
Results 10 6 21 1 23 9 22 4 9
Min. Value | 0.33 0.40 0.30 0.18 020 | 0594 | 030 0.28 0.30
Max. Value | 1.60 1.250 | 2.30 2.62 4,05 2.01 453 0.40 3.00
Average 0.66 0.78 1.2 0.58 17 1.4 1.9 0.35 0.77
Stand. Deviat.| 0.36 0.31 0.53 0.69 0.92 0.39 1.4 0.05 0.85
(%) 55 40 44 120 54 28 58 14 110
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Table 2: continued

Laboratory |PCB 174]PCB 177| PCB 180| PCB 183 PCB 187|PCB 194|PCB 195/ PCB 196
Code Number| (ng/g) { (ng/g) | (ng/g) | (ng/g) | (ng/g) | (ng/g) | (ng/g} | (ng/g)
1 0.42 0.28 0.83 0.26 0.49 0.23 - -
3 046 | 041 1.01 0.32 0.68 0.24 0.08 0.17
6 - - 0.85 - - - - -
9 - - 1.23 - - - - -
12 - - 1.30 - 0.94 - <0.1 -
14 - - 1.20 - - - - -
15 - - 1.04 - - - - .
19 - - - - - - - -
20 - - 1.04 - - - - -
21 0937 | 0447 | 0193 | 033 | 3793 | 0.183 - 0.22
22 - - 1.10 - - - - -
24 - - 0.71 - 0.41 - 0.04 -
25 0.15 0.176 | 0.314 | 0.0897 - 0.085 K .
26 - - 1.07 - - - - -
29 - - - - - - - -
31 - - 1.141 - 0.489 - 0.163 -
34 0.25 - 0.58 - - - - -
36 - - 1.1 - - - - -
38 - - 16 - 1.1 - - -
39 - - 2.21 0.47 2.01 0.20 0.15 -
40 - - 1.23 - 0.75 - - -
41 - - - - - - - -
45 - - 0.855 - - - . :
46 - - 1.41 - - - - -
47 - - 0.9 - - 0.2 - 0.4
Number of
Results 5 4 22 5 9 6 4 3
Min. Value 0.15 | 0176 | 0.193 | 0.0897 | 0.41 0.085 | 0.04 0.17
Max. Value | 0.94 0.45 2.21 0.47 3.79 024 | 0163 | 040
Average 0.44 0.33 1 0.29 1.2 0.19 0.11 0.26
Stand. Deviat.| 0.3 0.12 0.42 0.14 1.1 0.06 0.06 0.12
(%) 68 36 42 48 92 32 55 46
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Table 4: Results of sterols in IAEA-408 sample .

Laboratory |Coprostanol| Cholesterol | Cholestanol beta- Campesterol | Stigmasterol
Code Sitosterol
Number (nglg) | (ngg) (ng/g) {ng/g) (ng/g) (ng/g)
1 2100 870 1400 1100 680 200
24 118 253 257 423 - 218
38 3600 1600 1700 1700 3800 -
Number of :
Results 3 3 3 3 2 2
Min.Value 118 253 257 423 680 200
Max. Value 3600 1600 1700 1700 3800 218
Mean 1800 910 1100 1100 2200 210
St.Dev. 1700 670 760 640 2200 13
{ %) 90 74 69 58 100 6.2
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Table 5 :Summary of the results of the intercomparison IAEA-408 for chlorinated pesticides

Reported results Accepted Resuits
Analyte |Units| No of Range |Outliers No of | Range Mean's |Overall|Median's
Lab. | Mean| Lab. (%) | Lab. | Lab. |Mean|standard! value | confid.
Means Means Means | Means deviation|Median| limits
HEOM mg/gl 15 | 3 0.38 27 11 0.38 | 1.3 0.59 14 1
17 25 1.7
HCB ng/g|l 32 250 0.16 22 - 25 0.16 | 0.45| 0.19 0.41 0.3
7910 0.85 0.57
o HCH ng/g 4 087 | 0.12 0- 4 012 (087 091 0.61 0.21
213 213 1.5
g HCH ngfy 5 0.92 | 0.021 0 5 0.021 | 0.92| 0.85 0.55 0.38
1.966 1.966 1.7
Lindane |[ngfg| 28 | 2100} 0.058 52 14 0.058 [ 0.17| 0.07 0.19 0.11
57773 0.3 0.2
pp' DDE |ng/g} 36 3.3 0.3 6 34 0.3 1.4 0.63 1.4 0.88
67.5 27 2
pp'DDD |[ngfg| 31 29 | 0101 3 30 0.101 | 1.1 0.74 0.87 0.56
56.7 2.69 1.7
pp' DDT |ngfg| 28 2.1 0.202 25 21 0202 1 0.74) 0.35 0.67 0.48
242 1.41 0.98
op DDD | ng/g 5 1 0.18 20 4 018 |0.25| 0.13 0.19 0.18
415 0.455 0.33
op DDT | ngfg 3 14 0.09 0 3 0.09 | 1.4 2.1 0.38 0.08
3.83 3.83 3.8
Heptachlor | ng/g| 10 | 4100 0.16 30 7 016 | 044 027 0.42 0.23
40616 0.88 0.7
Heptachlor | ng/g| 11 49 0.33 9 10 0.33 1 0.82 0.64 0.43
Epoxide 525 29 1.5
Aldrin ng/g| 13 580 0.06 15 11 0.08 | 1.2 1.4 0.41 0.2
7489 4 23
Dieldrin | ng/g| 19 1.2 0.04 32 13 0.04 |038]| 0.19 0.303 0.3
7.7 0.73 0.48
Endrin ng/g 9 1.5 0.1 22 7 01 1065| 047 0.57 0.14
45 1.3 1.2
o Endosulf. | ng/g 3 27 0.3 0 3 03 | 27 3.1 1.6 0.3
6.2 6.2 6.2
Endosulfan | ng/g 3 34 0.5 0 3 05 | 34 4.2 16 0.5
Sulfate 8.2 8.2 8.2
a Chlordane| ng/g 5 025 0.028 0 5 0.028 | 0.25( 025 0.12 0.1
0.65 0.65 0.34
vy Chlordane| ng/g} 7 |10000} 0.043 14 6 0.043 ; 0.38} 0.37 0.27 0.06
71204 1.02 0.48
Ar. 1254 |ng/g| 12 640 | 11.48 17 10 1148 25 13 19 14
7278 43.57 40
Ar.1260 ([ng/gl 11 14 0.31 0 11 0.31 | 14 11 10 6.8
31.2 31.2 25

¥
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Table 6 : Summary of the results of the intercomparison |IAEA-408 for PCBs

Reported results | Accepted Results
Analyte |Units| No of Range |[Outliers No of | Range Mean's |OveralllMedian's
Lab. | Mean] Lab. (%) | Lab. | Lab. [Mean|standard| value | confid.
Means Means Means | Means deviation|Median| limits
PCB & ng/g 3 17 0.22 0 3 022 | 17 25 0.24 022
4.56 4.56 4.6
PCB18 |ngfg| 6 0.98 0.1 0 | & 01 |096| 094 0.74 0.13
2.15 2.15 1.8
PCB28 |ng/g| 16 1.1 0.11 13 | 14 0.11 10.74 0.4 0.79 0.35
3.49 1.51 0.98
PCB 31 |nglg 3 0.68 0.09 0 3 009 [(0.68] 075 0.43 0.09
1.53 1.53 1.5
PCB 44 |ng/g 9 1.2 0.03 0 9 003 | 1.3 14 0.47 0.23
3.28 3.28 3
PCB 49 |ng/g 4 0.3 0.09 0 4 008 | 0.3 0.14 0.35 0.22
0.41 0.41 0.38
PCBS2 |ng/g| 22 1.2 0.14 18 18 0.14 ] 0.66 04 | 086 0.38
6.81 1.61 0.93
PCB 87 |ng/g 3 074 | 0.26 0 3 026 {074 043 0.87 0.26
1.1 1.1 1.1
PCB 101 |ng/g} 23 1.3 0.52 0 23 052 | 13 0.54 1.2 0.81
245 2.46 1.7
PCB105 (ng/g| 10 ] 066 0.33 10 9 0.33 | 056} 0.16 0.57 0.44
1.6 0.85 0.67
PCB 110 | ng/g 6 0.78 04 0 6 04 [078| 0.31 0.83 0.5
1.25 1.25 0.9
PCB 118 (ng/g| 21 1.2 0.3 0 21 03 1.2 0.53 1.2 0.9
23 23 16
PCB128 (ng/g| 11 0.58 0.18 9 10 0.18 10.38| 0.14 0.33 0.27
2.62 0.8 0.53
PCB 138 |ng/g{ 23 1.7 0.2 4 22 02 | 16 0.78 16 1.1
4,05 3.32 2.1
PCB 149 |ng/g 9 1.4 | 0.594 22 7 12 | 14 0.18 1.4 1.3
2.01 1.74 1.8
PCB 153 ingf/g| 22 1.9 0.3 9 20 0.3 1.6 a.79 1.9 0.98
4.53 3.28 2.1
PCB 156 |ngfg| 4 035 028 0 4 028 {0.35| 0.05 0.36 0.31
0.4 0.4 0.39
PCB 170 | ng/g 9 0.77 0.3 11 8 0.3 |048| 0.19 0.47 0.34
3 0.85 0.59
PCB 174 ([ ng/g 5 0.44 0.15 20 4 015 [0.32| 0.15 0.34 0.2
0.94 0.46 0.44
PCB 177 |ng/g| 4 033 | 0.178 0 4 0.176 | 0.33| 0.12 0.35 0.23
0.45 0.447 0.43
PCB 180 |nglg| 22 1 0.193 9 20 0314 ] 1 0.29 1.1 0.85
2.21 16 1.2
PCB 183 | ng/g 5 0.29 | 0.0897 40 3 026 | 0.3 0.04 0.32 0.26
047 0.33 0.33
PCB 187 | ng/g 9 1.2 0.41 22 7 041 | 068 028 0.68 0.48
3.79 1.1 0.94
PCB194 |ng/g| © 0.18 | o0.085 17 5 0.183 | 0.21 0.02 02 0.2
0.24 0.24 023
PCB 195 |ng/g| 4 0.11 0.04 0 4 0.04 | 0.11 0.06 0.12 0.08
0.163 0.163 0.16
PCB 196 |ngfg 3 026 | 0.17 0 3 017 | 0.26| 0.12 0.22 0.17
0.4 04 0.4




Table 7: Summary of the results of the intercomparison IAEA-408 for petroleum hydrocarbons

Reported results Accepted Results
Analyte Units| No of Range |Qutliers| No of | Range Mean's ] Overall| Median's
Lab. |Mean| Lab. | (%) | Lab. | Lab. |Mean|standard| value | confid.
Means Means Means| Means deviation| Median| limits
EOM mg/g 9 |25} 038 0 g 038 | 25 2 1.8 1
6.4 6.4 35
PH-Chrysene ! ug/g 3 99 46 0- 3 4.6 99 7.9 6 486
19 19 19
PH-ROPME | ng/g 4 79 | 27.7 0 4 277 | 79 75 49 35
190 180 120 .
Total ug/g 4 120 | 60.3 0 4 60.3 | 120 50 120 81
Aliphatics 177 177 160
Resolved ng/g 7 12 6 0 7 B 12 47 11 6.4
Aliphatics 17.812 17.812 17
Unresolved | pg/g 4 110 | 50.6 0 4 506 | 110 53 110 68
Aliphatics 171 171 150
n-C 17 ng/g 10 160 | 47.78 20 8 47.78 | 98 55 74 56
430 200 140
Pristane ngfg 10 98 | 29.27 0 10 2927} 98 74 69 50
230 230 130
n-C 18 ng/g 10 360 | 21.79 30 7 21791 81 36 90 60
2210 128 110
Phytane ng/g 10 120 | 315 10 9 315 | 100 57 78 63
340 160 130
Sum Alkanes | pg/g 8 8.6 2.8 0 8 2.8 8.6 5.1 8.1 4.3
C14 -C34 17 17 12
Total ugfg 4 8.3 | 0.716 0 4 0.716 | 6.3 7.4 3.7 13
Aromatics 17 17 11
Resolved | po/g 5 10 | 0.18 20 4 0.19 | 35 4.7 1.8 0.24
Aromatics 37.403 101 6.8
Phenanthrene| ng/g 19 270 | 11.48 21 15 | 1148} 35 15 35 21
3986 60.8 43
2-Methyl ng/g 6 48 34 33 4 113 | 13 1.7 12 12
Phenanthrene 232 15 14
1- Methyl ng/g 9 27 | 278 33 6 6.7 9.7 1.7 10 9.2
Phenanthrene 166 11 i1
Anthracene | ng/g 11 43 37 18 9 3.7 11 4.4 938 8
350 17.4 13
Chrysene | ng/g 19 120 3 16 16 3 38 20 35 25
1030 65.1 56




Table 7: continued

Reported results Accepted Results
Analyte Units| No of Range |Outliers| No of | Range Mean's | Overall|Median's
Lab. (Mean| Lab. | (%) | Lab. | Lab. |Mean|standard] value | confid.
Means| Means Means| Means deviation| Median| limits
Fluorene ng/g 7 | 13 | 411 0 7 4.11 13 12 6.7 46
36 36 24
Fluoranthene | ng/g 21 110 10 14 1 18 10 85 47 &84 53
356 192 110
Pyrene ng/gy 20 100 | 15.7 15 | 17 157 | 76 32 77 57
308 139 93
Benzo(b) ng/g 10 280 | 266 20 8 266 | 51 22 48 32
Fiuoranthene 2250 85 69
Benzo(k) ng/g 9 120§ 107 11 8 107 | 43 22 486 26
Fluoranthene 740 70.35 61
Benz(a) ng/g 15 87 | 134 13 13 134 | 50 19 53 35
Anthracene 450 89 &0
Perylene ng/g 7 270 | 577 0 7 577 | 270 160 320 140
480 480 420
Benzo(e) ng/g 8 66 45 0 8 45 66 23 55 51
Pyrene 108 108 81
Benzo(a) ng/g 15 140 { 15.6 7 14 156 | 49 22 48 30
Pyrene 1400 95.7 63
1- Methyl ng/g 4 8.5 3.1 0 4 31 8.5 5.5 7.5 47
Naphthalene 16 16 12
2- Methyl ng/g 3 20 13 0 3 13 20 11 14 13
Naphthalene 33 33 33
Naphthalene | ng/g 14 83 2 7 13 2 34 25 27 16
717 93 47
Benzo(ghi) | ng/g 13 110 7 8 12 7 36 19 38 20
Perylene 1010 61.75 52
Indeno(123cd)| ng/g 9 70 | 237 44 5 438 | 49 47 51 45
Pyrene 250 54 53
Dibenz(ah) | ng/g 4 500 | 7.8 25 3 7.8 11 3.3 11 7.8
Anthracene 1960 14.4 14
Acenaph ng/g 5 9.1 1.4 20 4 14 | 34 1.6 3.6 21
thylene 32 4.96 47
Acenaphthene| ng/g 4 9.7 1.6 0 4 1.6 9.7 14 33 2
30.53 30.53 17
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Table 9: GC conditions - chlorinated compounds and PCBs

Laboratory Instrument Detector | Injection Injector | Injection Splitter
No Type Type | Technique |[Temperature| Volume | closing time
1 HP 5880 A ECD-Ni | Splitless 250 1ul 0.8 min.

HP 5890 Series || | ECD-Ni | Splittless 250 14l 0.8 min.

2 HP 5880 Series Il | ECD - Ni | Splitiess 210 2 ul Not indicated
3 VARIAN 3400 ECD - Ni | Oncolumn | 60 to 250 1l Not indicated
4 HP GC/MS MSD Splitless 280 1ul Not indicated
5 HP 5830 Series il + | ECD - Ni | Splitless 280 1l Not indicated
6 VARIAN 3400 CX | ECD - Ni | Splitless 250 2l Not indicated
7 HP 5890 Series || | ECD - Ni | Splitiess 220 1yl Not indicated
8 HP 5890 Series I { ECD - Ni | On column 220 1 pl N.A.
9 HP 5880 ECD - Ni | Splitless 250 1l 1 min.
12 HP 5890 Series Il | ECD-Ni | Splitless 300 3ul 0.5 min.
13 PE Auto System XL | ECD - Ni | On column 300 1yl N.A.
14 HP 5890 ECD - Ni | Split(1:10) 305 1l N.A.
15 VARIAN 3500 ECD-Ni | Splitless 270 1l Not indicated
16 Chrompack CP 9000] ECD - Ni | Splitless 240 1l Not indicated
17 Shimadzu GC-17a | ECD - Ni | Splitless 250 1l 1 min.
18 HP 5880 Series Il | ECD - Ni | Splitless 240 1l Not indicated
19 VARIAN 3400 ECD - Ni | On column 50 1 ul N.A.
20 Shimadzu GC-14B { ECD - Ni | Splitless 300 2yl Not indicated
21 HP 5890 Series i § ECD - Ni | Splitless 220 1-2 pl 0.8 min.
22 HP 5890 Series 1l MSD On column 40 2l N.A.
23 TSVET - 500 ECD - Ni Packed 255 5Hl N.A.
24 HP 5890 Series || | ECD-Ni | Splitless 280 2l 1 min.
25 HP 5890 Series Il | ECD-Ni { Splitless 250 1-3 pl 0.5 min.
26 CARLO ERBA 4200] ECD - Ni | Splitless 90-250 2l Not indicated
27 VARIAN 3400 CX | ECD-Ni | Splitless 300 14l 0.75 min.
23 VARIAN 3400 ECD-Ni | Splitless 80 1l 0.75 min.
29 HP 5880 Series /|l | ECD-Ni | Splitless 295 14l 0.84 min.
30 VARIAN 3700 ECD - Ni Packed 200 510 pl N.A.
3 HP 5890 Series It + | ECD - Ni | Splitiess 275 2l 1 min.
33 HP 5890 Series Il MSD Splitless 280 1 Not indicated
34 FISONS GC8560 | ECD-Ni | Splitless 160 2u Not indicated
36 Carlo Erba FV 4160 | ECD - Ni | Splitless 280 2 ul 30 min.
37 HP 5890 ECD-Ni | Splitless 250 1l Not indicated
38 HP 5890 Series Il | ECD-Ni | Splitless 230 1l 1 min.
39 Carlo Erba 5160 | ECD-Ni | Splitless 260 1l 45 sec.
40 Carlo Erba 5160 | ECD-Ni | Splitless 250 1l 4 min.
M SHIMADZU 17A | ECD-Ni | Splitless 275 2 Ml 2 min.
42 VARIAN 3700 ECD - Ni Packed 220 5yl N.A.
43 SHIMADZU 17A | ECD - Ni | Splitless 275 2l 2 min.
44 KONIK 4000A ECD-Ni| Splitiess 275 2 Not indicated
45 SHIMADZU 7AG | ECD - Ni | Split {1:1.5) 280 1yl 0.5 min.
46 PE Auto System | ECD-Ni | Splitless 250 2.5 4l | Notindicated
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Table 9: continued

Laboratory Carrier Gas Column
No Type Flow rate | Type | Length| Diametre Phase Film Thickness
1 Nitrogen 1 mi/min. Capil. §} 25m | 0.2 mm SE - 54 0.32 um
Nitrogen 0.9 mimin. | Capil. | 50m | 0.2 mm SE - 54 0.32 uym
2 Nitrogen | 1.4 ml/min. | Capil. | 25m | 0.22 mm SE - 54 0.17 ym
3 Helium |Notindicated] Capil. | 60 m } 0.32 mm DB-5 0.25 uym
4 Helium | 8.54 mimin. | Capil. [ 30m | 0.25 mm RTX-5-MS Not indicated
5 Helium 8 ml/min. Capil. | 30m | 0.53 mm SE -54 5 pum
6 Helium B mimin. | Capil. + 30m | 0.53 mm DB - 608 0.8 ym
7 Helium 2miimin. | Capil. | 25m | 0.32 mm PAS - 1701 0.25 pm
8 Nitrogen 18 mli/min. | Capil. [ 30m | 0.53 mm DB-5 1.5 ym
8 Helium 1 mi/min. Capil. | 30m | 0.32mm |Rix-5/Rtx-CLP 0.5 ym
12 Helium 1.5 mlimin. | Capil. | 30m | 0.25 mm DB-5 0.25 pm
13 Nitrogen 16 mifmin. | Capil. { 30m | 0.53 mm HP -5 0.88 pm
14 Nitrogen | 0.6 mi/min. | Capil. | 60m | 0.25 mm DB - XLB 0.25 um
15 Helium 1.2mlmin. | Capil. | 60m [ 0.25 mm DB-5 0.25 pym
16 Nitrogen | 0.82 mlfmin. | Capil. | 256m | 0.32mm | CP Sii-19CB 0.2 ym
17 Helium 1.2 mlimin, | Capil. | 256m | 0.22 mm HT -8 0.25 ym
18 Nitrogen | 0.6 mi/min. | Capil. | 60m | 0.25 mm DB - 1701 0.25 ym
19 Helium Zmimin, | Capil. | 50m | 0.32 mm | CP Sii-8CB 0.25 um
20 Hydrogen | 15mlfmin. | Capil. | 25m | 0.22 mm CBP-5 0.25 pm
21 Helium 1mimin. | Capil. | 25m | 0.2mm HP -1 0.5 um
22 Helium 1.2 mlimin. | Capil. | 30m | 0.25 mm Rix - 5 MS 0.25 um
23 Nitrogen |Notindicated|Packed] 1m 3 mm 5%0V-17 N.A.
24 Hydregen | 50 cmisec. | Capil. | 60m | 0.25 mm SE - 54 0.25 pm
25 Helium 1.5mlimin. | Capil. [ 25m | 0.2 mm SE - 54 0.11 pym
26 Nitrogen | 0.8 mlfmin. | Capil. | 26m | 0.2 mm ov-1 0.33 um
27 Helium 2mlimin. | Capil. | 30m | 0.25 mm DB-5 0.25 pm
28 Hydrogen | 2.5 mimin. | Capil. | 30m | 0.32 mm DB-5 0.25 pm
29 Helium 1.2mlmin. | Capil. | 30m | 0.25 mm DB-5 0.25 ym
30 Nitrogen | 24 mli/min. {Packed| 2m 2 mm 1.5% OV -17 N.A,
31 Helium |Notindicated| Capil. | 30m | 0.25 mm DB-5 0.25 pm
33 Helium 0.9ml/min. | Capil. | 30m | 0.25 mm HP -5 M$S 0.25 um
34 Nitrogen 1.5ml/min. | Capil. | 30m | 0.32 mm SE - 54 1 um
36 Hydrogen | 2ml/min. | Capil. | 30m | 0.32 mm SE - 54 0.3 pm
a7 Helium 7ml/min. | Capil. | 30m | 0.53 mm SE-54 0.5 um
38 Hydrogen | 2 ml/min. Capil. | 30m | 0.25 mm SE -54 0.25 um
39 Hydroggn 2 ml/min. Capil. { 30m | 0.25 mm RTX -5 M3 0.25 pm
40 Hydrogen | 0.8 mi/min. | Capil. | 50m | 0.25 mm Sil 8 0.25 ym
41 Helium 1.2 miimin. | Capil. | 30m | 0.25 mm DB-5 0.25 pm
42 Nitrogen | 30 m¥min. |Packed| 1.4 m 3 mm 5% SE - 30 N.A.
43 Helium 1.2mimin. | Capil. | 30m | 0.25 mm DB-5 0.25 ym
44 Nitrogen | 0.3 cm/min | Capil. | 30 m | 0.25 mm ov-5 0.25 ym
45 Nitrogen | 1.5mlmin. | Capil. | 25m | 0.2 mm SE - 54 0.5 pm
46 Helium 20 psi Capil. | 50m | 0.25 mm |CP - Sil - 5 CBMS 0.25 pm
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Tahble 9: continued

Laboratory Temperature Programme
No Init. Temp|lIsoth.| 1str. {to:| Isoth.| 2ndr. to: Isoth. | 3rdr. | to:| Isoth.
1 70 2min.| 3 {260{30 min. - - - - - -
100 [1min| 5 [140|1min.| 15 250 1min. | 10 |300]15min.
2 70 2min] 3 [260[10 min. - - - - - -
3 60 |1min] 10 j180] - | 2 280 |1omin.| - | -] -
4 65 1min| 25 ]140 - -10 300 15 min. - - -
5 160 [2min] 5 |280 - - - - - - -
6 100 1min.| 30 |180 - 5 210 - 10 12801 10 min.
7 150 |[Z2min] 5 [190] 5 min. & 225 5 min. - - -
8 200 - - - - - - - - - -
9 60 imin} 20 (220 8 min. 5 250 8 min. 30 |270]18 min.
12 50 1minjg 4 [180] - 1 195 - 4 315] 10 min.
13 170 - 5 |250] 4 - - - - - -
14 220 S5min|] 5 }230|15 min. 1 300 10 min. - - -
15 80 1min.| 45 ]200]/30 min. 2 270 15 min. - - -
16 120 1 3 |2b0 - - - - - - -
17 20 1min.| 20 |150 - 4 200 7 min. 4 300|1.5 min.
18 100 M min| 10 }200| 7 min. 2 250 16 min. [ 20 |260( 13 min.
19 100 12min| 7 [220/10 min. 3 260 - - - -
20 110 |1min| 20 470} - 7.5 290 12 min. - - -
21 80 imin| 30 [190] - 4 300 5 min. - - -
22 40 - 40 |120 - 5 280 16 min. - - -
23 150 - 7.5 |240| - - - - - - -
24 60 4min.| 20 |120] - 25 300 10 min. - - -
25 70 2min.l] 3 |260[15 min. - - - - - -
26 90 2min] 5§ |250] - - - - - - -
27 100 |2min| 12 }210] 1 min. 10 290 2 min. - - -
28 80 1min| 4 200 - 3 230 - 15 250 -
29 100 J1min| 5 |150| 1 min. 1.5 250 1 min. - - -
30 190 - - - - - - - - - -
31 100 |1min] 5 1140]| 1 min. 1.5 250 1 min. 10 | 300 5 min.
33 50 3min] 20 [120] - 10 240 - 15 | 300( 10 min.
34 70 1min.| 10 |260]/10 min. - - - - - -
36 80 2min.| 4 |280{10 min. - - - - - -
37 80 1minj 30 {100] - 10 300 10 min. - - -
38 70 1min} 40 [150] - 2 240 2 min. 40 }280] 4 min.
39 80 2minj 20 |140] 1 min. 25 270 12 min. - - -
40 a0 2mind 10 [215(15 min. 8 275 20 min. - - -
41 100 |1min] 5 }140{ 1 min. 1.5 250 1 min. 10 | 300§ 5 min.
42 Notindic.| - - - - - - - - - -
43 100 [(1min| 5 {140} 1 min. 1.5 250 1 min. 10 [ 300( 5 min,
44 70 2min.l 3 |[260]25 min. - - - - - -
45 150 - 4 127515 min. - - - - - -
46 80 2min.| 30 [155{15 min. 2 205 - 5 290} 5 min.
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Table 9: continued

{ aboratory Detector Make-up Make-up Recorder
No Temperature Gas Flow Integrator
1 300 Nitrogen 30 mlfmin. HP 5880 A
300 Nitrogen 30 ml/min. HP Chemstation 3365
2 300 Nitrogen 50 ml/min. Not indicated
3 300 Nitrogen Not indicated IBDH
4 290 Helium 36.5 m¥min. PC (HP sofiware)
5 280 Argon / Methane 20 ml/min. HP Chemstation
6 250 Hydrogen 140 mi/min. Not indicated
7 300 Nitrogen 60 ml/min. HP Chemstation
8 275 Nitrogen 40 mbt/min. HP 3396A
9 300 Argon / Methane 60 ml/min. HP Chemstation
12 320 Argon / Methane 30 mi/min. Not indicated
13 350 Nitrogen Not indicated PE Nelson 1022
14 300 Nitrogen 60 ml/min. HP Chemstation
15 .320 Nitrogen 25 ml/min. PE Turbochrom
16 250 Nitrogen 44 mi/min. Integrator Chrompack
17 320 Nitrogen 30 mi/min. Shimadzu Class-VP (4.2)
18 330 Nitrogen Not indicated Waters Millenium
19 320 Nitrogen 25 ml/min. VARIAN Star
20 310 Nitrogen 35 mlfmin. BORWIN 1.21
21 300 Argon / Methane 40 mi/min. HP Chemstation
22 Not indicated N.A N.A. HP Chemstation
23 273 Nitrogen Not indicated Recorder
24 320 Nitrogen 30 ml/min. HP 3895
25 325 Helium 62.5 ml/min. HP 3386 Series Il
26 275 Nitg;en 1.5 mi/min. Speedomax XL 681A
27 300 Nitrogen 30 mi/min. IBDH
28 350 Nitrogen 30 mi/min. {BDH
29 300 Nitrogen 25 mifmin. PC Software multipurpose
30 280 N.A. N.A. VARIAN 4290
K} | 300 Argon / Methane 40 mi/min. Not indicated
33 280 N.A. N.A. HP Chemstation
34 300 Nitrogen 60 ml/min. DP-700
36 320 Nitrogen 35 ml/min. Chrom Card on PC
37 320 Nitrogen 37 ml/min. HP 3396 Series Il
38 300 Nitrogen 30 ml/min. HP Chemstation
39 300 Argon / Methane 30 ml/min. Chromcard for Windows
40 340 Nitrogen Not indicated House-made Programme
4 325 Nitrogen 40 ml/min. SHIMADZU Work Station
42 230 N.A. N.A. Recorder KPS-4
43 325 Nitrogen 40 mi/min. SHIMADZYU Work Station
44 325 Nitrogen 70 mil/min. EZChrom data system
45 280 Nitrogen 50 ml/min. SHIMADZU CR - 3A
46 350 Nitrogen 30 mi/min. TC Workstation
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Table 11: GC conditions - petroteurn hydrocarbons

Laboratory Instrument = | Detector Injection Injector | Injection Splitter
No Type Type Technique | Temper. | Volume | closing time
1 FISONS 8000 FID On Column 30 1wl N.A.

GC-MS HP 5889 | MS-SIM Sblitless 270 1yl 1.5 min.

7 HP 5890 Series || MSD Splitless 250 2 M Not indicated
10 HPLC Fiuorimetric N.A. N.A. N.A. N.A,
11 HPLC Fluorimetric N.A N.A. N.A. N.A.
12 HP 5890 Series I MSD Splitless 300 3 0.5 min.
14 HPLC 3 detectors N.A. N.A. N.A. N.A.
15 HP 6890 MSD Cn Column 63 1l N.A.
18 VARIAN Satumn 4 lon Trap Splitless 275 14l Not indicated
20 HPLC UV-Vis N.A. N.A. N.A. N.A.
21 HP 5890 Series || FID Splitless 220 1-2 pl 0.8 min.
22 HP 5880 Series Il MSD On Column 40 2 ul N.A.
24 HP 5890 Series Il FID Splitless 280 2 Jl 1 min.
27 VARIAN 3400 FID Splitless 300 1ul 0.75 min.
28 HPLC UV-Vis N.A N.A. N.A. N.A.
29 HP 5890 Series | FID Splitiess 285 1l 0.8 min.
31 HP 5890 MSD Splitless 300 3yl 0.5 min.
32 VARIAN 3800 FID Splitless 220 2 ul 0.7 min.
33 HP 5890 Series || MSD Splitless 280 1l Not indicated
35 Not indicated Uv-F N.A N.A. N.A. N.A.
36 FISONS 8360 FID Splitless 280 2yl 30 min.
38 HP 5890 Series II FID Splitiess 280 1l 1.1 min.
40 HP 5890 MS Splitless 250 1l 2 min.
45 HP 5989 A GC-MS Splitless 285 14l 0.5 min.
48 HP 5880 FID On Column 63 14l N.A.
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Table 11: continued

Laboratory| Carrier Gas Column
No Type Flow rate Type Length | Diametre Phase | Fiim Thickness
1 Helium 1 mi/min. Capil. 25m 0.32 mm SE-54 0.17 ym
Helium | 1.5 mi/min. | Capil. 36 m 0.25 mm SE-54 0.25 um
7 Helium | 1.5 mi/min. | Capil. 60m 0.32 mm SPB-5 0.25 ym
10 N.A. N.A. N.A. N.A. N.A, N.A. N.A,
11 N.A. N.A. N.A, N.A. N.A N.A. N.A,
12 Helium | 1.5 mi/min. | Capil. 30 m 0.25 mm DB-5 0.25 ym
14 N.A. N.A. N.A. N.A. N.A. N.A. N.A.
15 Helium ] 1.2 mi/min. | Capil. 60m 0.25mm |DB-5MS 0.25 pm
18 Helium 1 mifmin. Capil. 30m 0.25 mm DB-5 0.25 um
20 N.A. N.A. N.A. N.A. N.A, N.A. N.A
21 Nitrogen | 1 mi/min. Capil. 25m 0.2 mm HP -1 0.5 um
22 Helium | 1.2 mimin. | Capil. 30m 0.25mm |Rtx-5MS 0.25 um
24 Hydrogen | 50 cmisec. | Capil. 60 m 0.25 mm SE-54 0.25 um
27 Helium 2 ml/min. Capil. 30m 0.25 mm DB-5 0.25 um
28 N.A. N.A. N.A. N.A. N.A. N.A. N.A.
29 Helium | 1.2 mi/min. | Capil. 30m 0.25 mm SE-54 0.25 uym
3 Helium 1 mimin. Capil. 30m 0.25 mm DB-5 0.25 pm
32 Nitrogen | 2 ml/min. Capil. 80 m 0.32 mm DB-5 0.25 yl
33 Helium | 0.9 mlimin. | Capil. 30 m 025mm [HP-5 M3 0.25 pm
35 N.A. N.A, N.A. N.A. N.A. N.A. N.A.
36 Hydrogen | 2 mil/min. Capil, 25m 0.34 mm SE-54 0.2 ym
38 Hydrogen | 3 mi/min. Capil. 25m 0.32 mm SE-54 0.52 um
40 Helium | 0.8 mi/min. | Capil. 50 m 0.25 mm Sil 8 0.25 um
45 Helium 1 ml/min. Capil. 30m 0.25 mm SE - 54 0.25 ym
48 Helium 2 mi/min. Capil. 25m 0.32 mm SE-54 0.17 um
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Table 11: continued

Laboratory Temperature Programme
No Init. Temp| Isoth. | 1str. | to: | Isoth. | 2ndr. to: Isoth.| 3rdr. | to: ] Isoth.
1 60 - 3 290 | 24 min. - - - - - -
60 1 min. 10 100 - 4 285 |10 min. - - -
7 100 - 7 280 | 20 min. - - - - - -
10 N.A. NA | NA | NA | NA N.A. N.A. NA | NA JNA| NA
11 N.A. NA | NA | NA | NA N.A. N.A. N.A. | NA |NA] NA
12 80 1.5minyg 4 300 | 10 min. - - - - - -
14 N.A. N.A | NA | NA | NA N.A NA. N.A. NA N.AJ NA
15 60 1min.| 40 | 150 | 2 min. 2 280 [60min| - - -
18 60 3min.| 25 | 230 | 11 min. 5 280 [15min| - - -
20 N.A. NA | NA | NA | NA N.A. N.A. NA | NA |NA|[ NA
21 60 1 20 170 - 4 240 - 10 | 30020 min.
22 40 - 40 120 - 5 280 |16 min. - - -
24 60 4min.{| 20 | 120 - 2.5 300 MOminf - - -
27 80 1 min. 6 300 | 10 min. - - - - - -
28 N.A. NA | NA | NA | NA N.A. N.A N.A. | NA |NAJ] NA,
29 50 5 min. 5 300 § 30 min. - - - - - -
31 60 1.5min| 4 300 { 10 min. - - - - - -
32 70 - 4 290 | 20 min. - - - - - -
33 50 3min.| 20 120 - 10 240 - 15 | 30010 min.
35 N.A. NA [ NA | NA | NA N.A. N.A. N.AA. | NA |NA[ NA,
36 80 2min. | 4 280 .10 min. - - - - - -
38 40 - 20 80 - 5 290 [10min.| 10 [ 30010 min.
40 100 - 15 215 - 6 300 10 min. - - -
45 80 3min.|] 5 285 | 20 min. - - - - - -
48 60 - 3 290 | 13 min. - - - - - -
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Tahle 11: continued

Laboratory| Detector | Make-up ~ Make-up Air Hydrogen Recorder

No Temperature Gas Flow Flow Flow Integrator

1 300 N.A. N.A. 300 mlimin. | 30 mlfmin. | HP Chemstation

Source: 240 N.A N.A. - N.A. N.A. MS Data Station

7 MSD: 100 N.A. NA N.A. N.A. HP Chemstation
10 N.A. N.A. N.A. N.A. N.A. N.A.

11 N.A. N.A. N.A. N.A. N.A. N.A

12 300 - - - - HP Chemstation
14 N.A. NA. N.A. NA. N.A _ NA

15 MSD: 280 - - - - HP Chemstation
18 Not indicated N.A. N.A. N.A. N.A, VARIAN Software
20 N.A. N.A. N.A. N.A. N.A. N.A.

21 300 None N.A. 300 ml/min. | 30 ml/min. HP Chemstation
22 Not indicated N.A. N.A, N.A. N.A. HP Chemstation
24 320 Nitregen | 30 mi/min. | 400 mi/min. | 40 mimin. HP 3885

27 320 Nitrogen { 30 mi/min. | 300 mifmin. | 28 mi/min. | STAR Work Station
28 N.A. N.A. N.A. N.A. N.A. N.A.

29 310 Nitrogen | 20 ml/min. | 300 m/min. | 30 ml/min. PC

31 Not indicated N.A. N.A. N.A. N.A. HP Chemstation
32 300 Nitrogen | 28 miymin. | 300 ml/min. | 30 mi/min. | STAR Work Station
33 280 N.A, N.A. N.A. N.A. HP Chemstation
35 N.A. N.A. N.A. N.A. N.A. N.A.

36 280 - - 300 ml/min. | 30 ml/min. | Chrom Card on PC
38 325 Nitrogen | 30 ml/min. | 400 mi/min. | 30 mi/min. HP Chemstation
40 Not indicated N.A. N.A. N.A. N.A. Opus QUAN Soft.
45 250 N.A. N.A N.A. N.A. HP Chemstation
48 300 Nitrogen | 30 m¥/min. | 300 mi/min. | 30 m/min. HP 3396
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Annex I1

Data Evaluation
Graphs
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Annex 111

Z-scores for chlorinated pesticides, PCBs
and petroleum hydrocarbons
TAEA - 408
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Table A4: Z-Scores: Assessment of laboratory performance for determination of petroleum
hydrocarbons.

Laboratoty code number
117 | 10 11 12 14 15 18 20 21 22 24

EOM -1.01] 19 - - - - - - - 0.44 - -
PH Chrysene 1.1 - - - .- - - - - - N -
PH ROPME 1.5 - |[-032] - - - - - - - - -

Total Aliphatics | 0.38 - - - - - - -
Res. Aliphatics | -0.20] - - - - . - -
Unres. Aliphatics | 0.37 | - - - - - - N

n-C17 - - - - - -
Pristane - - - - - -

n-C18 - - - - - -
Phytane .38 |4 - - - - - -

= Alkanes -0.79] 16 - - - - - -

[ Total Aromatics | 1.4 | - - - - - - -
Res. Aromatics 0.0 - - - - - - -

Naphthalene -0.83 - - - -0.35 - 0.72 - 2T -0,
1MeNaphthalene | -0.96¢ - - - |[-0.38] - - - - - - -
Z2MeNaphthalene | -062| - - - |-0.83] - - - - - - -

Phenanthrene 0.26 - - 051|045 055 1.7 - 0.0 - 10} 28
2MePhenanthrene | 0.0 - - - - - -0.72 - - - - -0.51
iMePhenanthrene | 0.62 - - - 0.05 - 0.48 - - - - -1.4

Anthracene 16| - | 40| 11 [043(-026] - - 1056 - - -

Chrysene 1.1 - |-011]058] 1.0 [-0.18{ 1.3 | -1.7 | -0.22 - |-0.29] -1.5
Fluorene 069 - - 19 |-0582} - - - - - - |-0.55
Fluoranthene 0.42 - |-023]0121052[-016| 089 | -15 |-067] - |-0.89]-0.30
Pyrene 0.0 - 11} 1110511008 1.3 | -1.8 |-065] - -1.1 {-0.52
_Benzo(b)'iluorene 15 - 1-0.38]-0.79] 0.57 | -0.04 - - -0.85 - - -
Benzo(k)Fluorene | -040| - 0.86 | 0.75 - |-0.61 - - |-0.89] - - -
Benz{a)Anthracene| 0.15 - 0.69 [-0.25| 015 | -0.76( 0.39 - |-0.85] - -1.1 | -1.8
Perylene 078 - - - 1.3 - 0.91 - - - - -
| Benzo(e)Pyrene | 086] - |-0.30| 0.08 |-0.65 ) - - -
| Benzo(a)pyrene | -0.13| - - |-082] -
| Benzo(ghi)Peryl. | 0.10 [ - - | 10| -
ind{123cd)Pyrene | 0.65 - - - -
[ Dibenz(ah)Anthr. | -0.90| - - - .
Acenaphthylene | -1.2 - - - 0.60
Acenaphthene -0.68] - - - - - - - - - - 1 -0.39

IZ] < 2 : performance is acceptable

2 <121 < 3 ; measurernents are questionable
iIZI > 3 : measurements are inaccurate
Shaded areas represent unacceptable results.
"- " no results
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Table A4: continued

Laboratory code number

27 28 29 31 32 | 33 | 36 38 40 45 48

EOM - |-096| 0.79|-036] 050 - {-054] - - |-074] -
PH Chrysene - - - - |-048] - - - - - -0.66
PH ROPME - - - - |-048] - | - - - - [-0.68
Tot. Aliph. - - - - - - 1.1 | -0.35 - - -1.1
Res. Aliph. - - - - 1.2 - 12 ] 1.0 - - -1.1
Unres. Aliph. - - - - - - 1.1 |-0486 - - =11

n-C17 - - - - 1.8 |-089(-034] .48 - 0731073
Pristane - - - - 1.7 1-092]-0.43] 0.43 - -0.341-0.24

n-C18 - - - - "By | -i6[024|078] - 047 13
Phytane - - - - 19 |-0.72| 005 1 - |-044| 048
Z Alkanes - - - - 0.52 - -1.1 1 0.31 - - -0.52
Tot. Arom - - - - - - - 1-059] - - 1012
Res. Arom. -0.68
Naphthalene
1MeNaphthalene
2MeNaphthalene
Phenanthrene

2MePhenanthrene
1MePhenanthrene

Anthracene
Chrysene
Fluorene
Fluoranthene
Pyrene

Benzo{b)Fluor.

| Benzo(k)Fluor.

Benz(a)Anthrac.

Perylene

Benzo(e)Pyrene

Benzo(a)pyrene

| Benzo(ghi)Peryl.

Ind{123cd)Pyrene

Dibenz{ah)Anthr.

Acenaphthylene

Acenaphthene

[Zl < 2 : performance is acceptable

2 <12l < 3 : measurements are questionable
IZl > 3 : measurements are inaccurate
Shaded areas represent unacceptable results.
“- " no results
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Annex IV

List of participants
TAEA - 408
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Laboratory
Address

Investigator
Name

Results
OC, PH, ST

ALBANIA

Tirana University

Faculty of Natural Sciences
Chair of Organic Chemistry
TIRANA

Institute of Veterinary Research
Rr. Alexander Moisiu No 10
TIRANA

ARGENTINA

Department Oceanografia
Servicio de Hydrografia Naval
Avda Montes de Oca 2124
1271 BUENOS AIRES
BELGIUM

University of Liege

Ecologie Animale et Ecotoxicologie

Quai Van Beneden 22
B-4020 LIEGE

BRAZIL

Instituto de Quimica UFBa

Departamento de Quimica Analitica
Campus Universitario da Federacao
40-210 340 SALVADOR , BAHIA

Universidade de Sao Paulo
Instituto de Oceanografico
Praca do Oceanografico 191
Cidade Universitaria- Butanta
05508-900 SAO PAULO

Dr. K. KOC1

Ms. E. BELI

Mr. L. J. JANIOT

Prof. J.P. THOME

Dr. T. TAVARES

Dr. R. R. WEBER
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OC, PH, ST

oC

OC,PH

ocC

0C, PH

OC,PH, ST



Labor. de Radioisotopos E. Penna Franca  Dr. J. R.D. GUIMARAES OC, PH
Inst. de Biofisica Carlos Chagas

Filho/UFRJ o

Bloco G/CCS, Ilha do Fundao.

RIO DE JANEIRO, RJ, CEP 21949-900

BULGARIA

Ministry of Environment Dr. G. BALASHOV OC, PH
Research Institute of Shipping

Environment Department

1 Slaveykov Str.

0001 VARNA

CHINA

Institute of Marine Environmental Dr.Y.MA OC, PH
Protection

State Oceanic Administration

Lingue St 42

P.O. Box 303

DALIAN 116023

Analytical and Advisory Services Division Dr. C. 8. MOK OC, PH
Ho Man Tin Government Offices

88 Chung Hau Street

KOWLOON

COSTA RICA

Programa de Plaguicidas Mrs. E. de la CRUZ ocC
Universidad Nacional

Apartado 86 - 3000

HEREDIA

CROATIA

Rudjer Boskovic Institute Dr. M. PICER oC

Center for Marine Research
41001 ZAGREB
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CUBA

Instituto de Investigaciones de
Sanidad Vegetal (INISAV) Minagri
Calle 110 No 514esqS5taB
Municipio Playa

CIUDAD DE LA HABANA

CYPRUS

Ministry of Agriculture and Natural
Ressources

Department of Fisheries

NICOSIA

EGYPT

Institute of Graduate Studies
University of Alexandria, UNARC
P.O. Box 832

ALEXANDRIA

FINLAND

Water and Environment District of Central

Finland
P.O.Box 110
40101 JYVASKYLA

FRANCE

Faculte de Pharmacie
Laboratoire d'Hydrologie

27 Blvd Jean Moulin

13385 MARSEILLE Cedex 5

LEEEB.
rue du Professeur Vezes
33300 BORDEAUX

Mr.G.DIERKSMEIER

Ms. P. LOIZIDES

Mr. H. ZIBRAHIM

Dr. S. HERVE

Dr. J.-L. MONOD

Mr. J. FAURE
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CNEVA
10 rue Pierre Curie
94704 MAISONS ALFORT

Laboratoire Departemental Veterinaire et
Controle des Eaux

Avenue Francois Pietri

20090 AJACCIO

GERMANY

Bundesanstalt fur Gewasserkunde
Kaiserin Augusta-Anlagen 15-17
Postfach 309

D-56068 KOBLENZ

GHANA

Water Research Institute (CSIR)
P.O. Box 38
ACHIMOTA

ITALY

Istituto di Biologia del Mar, CNR
Riva 7 Martiri 1364/A
1-30122 VENEZIA

KOREA

Chemical Oceanography Division
Korea Ocean Research and
Development Institute - KORDI
An San P.O. Box 29

SEOUL 425-600

KUWAIT
K.I.S.R. - Central Analytical Laboratory

P.O. Box 24885
SAFAT 13109

Mr. F. BORDET

Mr. F. CASABIANCA

Dr. V. BREITUNG

Dr. W. J. NTOW

Dr. G. CAMPESAN

Dr.J. RYOUNG OH

Dr. A. INAYATULLAH
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LIBYA

Marine Biology Research Centre Mr. A. O. KHATALI
P.O. Box 30830
TAJURA

MALAYSIA

Division of Agrotechnology and Dr. N. MAT
Biosciences
Malaysian National Institute for Nuclear

Technology Research (MINT)
Bangi
43000 KAJANG, SELANGOR

Malaysian Institute for Nuclear Technology Dr. A. K. Bin WOOD
Research (MINT)

43000 Bangi

SELANGOR

MOLDAVIAN REPUBLIC

National Institute of Ecology Dr. M. SANDU
Bd Dacia No 58
2060 KISHINEV

MONACO

IAEA-MEL / MESL Ms. C. CATTINI
4 Quai Antoine ler

B.P. 800

98012 MONACO

MOROCCO
Laboratoire National de la Surveillance de = Mr. K. BENABESS

la Pollution

Avenue Roosevelt
RABAT - CHELLAH
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THE NETHERLANDS

Netherlands Institute for the Sea Research
P.O.Box 59
1790 DEN BURG - TEXEL

NICARAGUA

Centro Para la Investigacion en Recursos
Acuaticos ( CIRA/UNAN )

Telcor Villa Fontana 200 m al Norte
Apdo Postal No 4598

MANAGUA

NIGERIA

National Agency for Food and

Drug Administration and Control

Federal Sec, Phase II, Room 219, 2nd floor
PMB 12949 GPO

MARINA LAGOS

SULTANATE OF OMAN

Ministry of Regional Municipalities
P.O. Box 323
Postal code 113 MUSCAT

PERU

Instituto del Mar del Peru (IMARPE)
Av. Argentina 2245

Apartado 22

CALLAO

POLAND
National Institute of Hygiene

24 Chocimska str.
007791 WARSAW

Dr. K. BOOIJ

Ms. M. L. LACAYO

Ms. G. UGBEYE

Dr. R. HASSAN ISMAIL

Dr. M. E. JACINTO

Prof. J. K. LUDWICKI
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OC, PH
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PU-P "ORBITAL"
Sp 200

w. Jaskova Dolina 31
80-252 GDANSK

STATE OF QATAR

Central Laboratory
Ministry of Health
P.O. Box 42
DOHA

RUSSIAN FEDERATION

LUMEX Lid
Moskovsky pr. 19
198005 ST PETERSBURG

Far Eastern Regional
Hydrometeorological Research
Institute

24 Fontannaya street
690600 VLADIVOSTOK

SLOVENIA

Marine Biological Station
Fornace 41
66330 PIRAN

SYRIA

Marine Research Center
Tishreen University
P.O. Box 2242
LATAKIA

Dr. Z. PAWELEC

Mr. J. Al JAIDAH

Dr. D. B. GLADILOWICH

Dr. A. V. TKALIN

Mr. O. BAJT

Mr. A. KARA ALI
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TURKEY

Dokuz Eylul University
Institute of Marine Sciences
and Technology

Inciralti

TR-35340 IZMIR

UKRAINE

Ukrainian Scientific Center

of the Ecology of the Black Sea
89 Frantsusky Blvd

ODESSA

Institute of Biology of the
Southern Seas of the Academy
of Sciences of Ukraine
Nahimova Prospekt 2
SEBASTOPOL 335011

UNITED STATES OF AMERICA

NIST
Chemistry Bldg 222, Rm 208

Route 270 and Quince Orchard Rd

GAITHERSBURG
MD, 20899

NWAFC/NOAA

2725 Montlake Blvd East
SEATTLE
WASHINGTON, 98112

OC: Chlorinated Pesticides
PH: Petroleum Hydrocarbons
ST: Sterols

Dr. F. KUCUKSEZGIN

Mr. Y. M. DENGA

Dr. N. ZERKO

Dr. M.M. SCHANTZ

Dr. DON BROWN

80

ocC

ocC

oC

OC,PH

OC,PH



