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TABLE 10. INCIDENCE OF OIL SPILLS WORLDWIDE (1974 — 1986)

Year

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

1986

Total

Total spills
all sizes

1450
1350
1099
956
746
695
554
401
247
216
146
137
118

50 — 5000

698

5000 +
bbls

208



Page 660

TABLE 11. WORLD OIL TANKER FLEET STATISTICS

as at 31st December, 1986

DWT With Segregated With Crude Oil Classification
Classification Ballast Tanks Washing & 1.G. Total
10 — 16,000 58 3 247
16—25000 - 99 12 462
25 — 35,000 117 4 506
35 — 45,000 137 Y 299
45 — 60,000 108 97 184
60 — 80,000 128 | 136 p7%)
80 — 90,000 73 124 175
90 — 120,000 67 101 147
120 — 160,000 44 136 19
160 — 200,000 11 18 27
200 — 255,000 31 - 136 W
255 — 320,000 37 173 ' 188
Over 320,000 3 55 56

913 1,106 2,857

31.96% 38.71 % 100.00 %
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TABLE 12. SEABORNE TRADE IN MAJOR LIQUID CHEMICALS
Year 1985 (Thousand tonnes)

Acetone 112
Benzene 949
Butanol 56
Cyclohexane 211
Dodecylbenzene 100
Ethanol 750
Ethyl benzene 77
Ethylene dichloride 863
Ethylene glycol , 1,011
Isopropylbenzene ‘ 229
Methanol 2,459
Perchlorethylene 103
Phenol 170
Propanol 108
Propylene glycol 82
Styrene 910
Toluene 675
Xylene 1,189
Sub-total ~ Petrochemicals 10,054
Phosphoric acid 4,950
Sulphuric acid 1,170
Caustic soda (50% Solution) 4,990

TOTAL 21,164
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ANNEX XVI

QUALITY ASSURANCE OF CONTAMINANT DATA
FOR THE MARINE ENVIRONMENT

H. WINDOM

SKIDAWAY INSTITUTE OF OCEANOGRAPHY
SAVANNAH, GEORGIA
U.S.A.
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INTRODUCTION

1. The importance of evaluating the quality of contaminant data from the marine environ-
ment has been fullv recognized only within the last two decades. While quality assurance
programrhes have been a standard practice in the chemic:l and pharmaceutical industries for some
time, their implementation in the environmental sciences, with respect to chemical analysis, has

occurred relatively recently.

2. Quality assurance, in the case of chemical analyses, refers to the procedures used to
evaluate whether measurements are good enough or adequate for their intended purpose (Taylor,
1981; 1985). Taylor (1985) defines quality assurance as consisting of two distinct, but related, ac-
tivities:

quality control - those procedures and activities developed and implemented to produce a

measurement of requisite quality;,

quality assessment - the procedures and activities utilized to verify that the quality control system

is operating within acceptable limits and to evaluate the quality of the data.

3. For marine environmental contaminants, data quality control includes sampling as well
as analytical procedures. The methods used must be adequate for the intended purpose (i.e. min-
imal contamination during sampling and adequate seasitivity and specificity of analysis) and
properly employed.

4. The assessment of the quality of data requires knowledge of the expected value. Data
quality assessments are often made using standard reference materials, intercomparison of tech-
niques and/or statistical tests (Taylor, 1985).

5. Even if quality control and assessment procedures are in place, the success of the quality
assurance programme depends on the commitment of all concerned. And, as Taylor (1981) Sug-
gests, “analysts must aspire to produce high quality data and must be their own most severe crit-
ics”. But in any case, quality assurance programmes should be subjected periodically to external
checks (e.g. intercalibration).
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A. ASSESSMENT OF THE QUALITY OF MARINE
ENVIRONMENTAL CHEMICAL DATA

6. Probably the best assessment of the quality of marine environmental data can be made
for trace metals. Unlike many synthetic organic contaminants, trace metals have been analyzed
by marine scientists for decades in virtually all substrates (i.e. water,organisms, sediments, etc.)
because of their geochemical as well as of their environmental importance.

7. Problems with the quality of marine trace metal data have been well documented over
the past two decades.  Although similarly detailed documentation does not exist for
organohalogens and hydrocarbons, the other commonly monitored marine contaminants, there is
no reason to believe that the situation has been any better.

1. Water column

8. One of the earliest assessments of the poor quality of trace metal data from the marine
environment was for water samples. In 1970 an international intercomparison of trace metal an-
alyses of three large sea-water samples was conducted by the Woods Hole Oceanographic Insti-
tution (Brewer and Spencer, 1970). Twenty-six laboratories participated and reported results
which varied by an order of magnitude, clearly indicating that data from these laboratories were
probably not comparable. Additional intercalibration exercises were subsequently initiated to as-
sess the ability of participants to agree on the analysis of standardized samples for individual
metals such as lead and mercury (Participants, 1974; 1976; Olafsson, 1982). Unfortunately, the
results of these intercomparisons also demonstrated the non-comparability of data produced by

most of the participants.

9. Among the organizations most concerned about intercomparability of water column
trace metal data have been the IOC and ICES, mainly because of their interest in multi-national
monitoring programmes. Results of more recent intercalibration exercises conducted by these or-
ganizations, when compared to results reported by Brewer and Spencer (1970) (Figure 1), demon-
strate the improved agreement among a growing number of laboratories. The results of the most
recent intercalibration are also in agreement with the most recent consensus on trace metal con-
centrations in sea water (Bruland, 1983) which have been reported in the scientific literature and

which satisfy the criteria of oceanographic consistency.

10. Although there have been considerable improvements in the accuracy and precision of
trace metal analyses of sea water by a growing number of laboratories, the ability to produce data
of sufficient quality for most purposes is still not widespread. This is demonstrated by the results
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of a more recent ICES intercomparison (Berman et al., 1984) which indicated that generally less
than half of the participating North American and European laboratories reported results for
common contaminant metals on the same sample that were within 33 per cent of the value deter-
mined by isotope dilution mass spectrometry (Table 1).

11. The most recent experience, based on results of intercalibration exercises for
organohalogen compounds leads to conclusions regarding data quality that are similar to those for
trace metal quality (10C, 1984). Problems with data quality for these compounds, especially
polychlorinated biphenyls, are associated with both sampling and analytical procedures.

2. Biological tissues

12. From the first intercalibration exercise conducted for the purpose of assessing the quality
of trace metal analyses in marine organisms (IDOE, 1971; Uthe et al., 1972) variations between
results submitted by participating laboratories were never as large as those reported for sea-water
analyses. This is also true for organochlorine residues (Holden er al., 1983). Nevertheless, the
agreement between laboratories for contaminant analyses of biological samples have never been
particularly good. As pointed out by Holden et al. (1983), who reviewed several intercalibration
exercises for biological tissues, “with few exceptions the levels of agreement between participating
analysts are not good enough to allow them all to take part in multi-laboratory monitoring

programs”.

13.  The results of a recent ICES intercalibration of trace metals in biological tissues
(Berman, 1984) can be used to assess the present state of quality of these data. A significant
number of the results submitted by participants in this exercise were rejected on the basis of a
statistical analysis of the data (i.e. t-test) (Table 2), and for those results that were not rejected the
coefficient of variation for some metals (e.g. As and Pb) was still quite large. It must also be
pointed out that these results do not include variations due to sampling, preparation or preserva-
tion procedures, since these steps were performed by a co-ordinating laboratory.

14. The quality assessment of data on marine biological tissues, based on intercalibration

exercises, can be best summed up by the conclusion of Holden er al. (1983) who states:

“Assuming the accuracy and precision of routine analyses of biological samples such as fish
and shellfish are no better than for the intercomparison samples and possibly worse, the re-
sults of co-ordinated monitoring involving the same or similar laboratories in different coun-
tries cannot give a true indication of the relative levels of contamination in fish and shellfish
samples of similar type from these countries. The best that can be achieved is a distinction

between areas of high and low contamination.”
























