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1 OPENING OF THE MEETING

The Chairman, W. Cofino, opened the meetmg of the
Marme Chemrstry Working Group (MCWG) at 09.45 hrs
on 3 April 1995. Mr J. Jakobsson, Director of the Marine
Research Institute and former President of ICES,
welcomed the participants. .

Working Group members introduced themselves and
briefly described their main area of research interests and
responsibilities in the field of marine chemistry.

The list of partictpants is given in Annex 1 of this report.

2 . ADOPTION OF THE AGENDA

At the meetmg, ICES provided additional agenda pomts
arising from requests from the Helsinki Commlssron to
ICES for 1995. These additional agenda points included:

1) to provrde advrce on analytrcal methods and choice
of matrices for the measurement of the presence of
organotin compounds in the marine environment;

2) to provide information conceming the transfer of
halogenated organic compounds through the food
chains;

3) to provrde, to the extent possrble, mformatton on
the concentrations that are not harmful to man or
nature of the contaminants specrﬁed in the
HELCOM list of _priority heavy metals and
persistent orgamc pollutants on the basis of existing
scientific knowledge.

Points 1 and 3 were mcluded in the agenda of the Trace
Metal Subgroup, pornts 2 and 3 in the agenda of the
Organic Subgroup With these modifications, the
MCWG adopted the agenda distributed by the Chairman.
The agenda is provided in Annex 2.

Plenary presentatlons were scheduled for Wednesday,
5 Aprrl (J. Boon, J. Biscaya and J. Klungseyr).

The work was done in three subgroups. The members
and guests were grouped as follows:

Cbemical Oceanography (Chairman: S. Carlberg): A.
Aminot, D. Kirkwood, M. Krysell, K. Mikel4, O. Vagn
Olsen, S. Olafsdéttir;

Trace Metals (Chairman: B. Pedersen): G. Audunsson, S.
Berman, J.F. Chrffoleau W. Cofino, G. Ducastel, J.
Olafsson, J.R. Larsen,

Organlc Subgroup (Charrman D. Wells): A. Abamou, T.
Alsberg,J de Boer, J.P. Boon, J. Brscaya, S. Einarsson,
M. Cleemann, M. Haarich, J. Klungsayr, R.J. Law,

M Lebeuf, E. leon, T. Nunes, P. Roose, w. de Waal
E. Yngvadéttir,

3 REPORT OF THE 82ND ICES

STATUTORY MEETING

The Chairman informed the pamcrpants that all of the
tasks requested for consideration by the MCWG at the
1994 Statutory Meetmg were incorporated in the draft
agenda.

4 REPORTS ON RELATED ACTIVITIES
4.1 OSPARCOM

ICES has been requested by OSPARCOM to “review the
Report on Background Concentratrons of Natural
Compounds and to supplement it with additional
information, if available. This review also needed to
consider comments made on this report in_ OSPAR
workrng groups and in the NSTF”, This item was put on
the agenda of all three subgroups .

4.2 lntergovernmental Oceanographrc
Commission (10C)

Owing to a mistake of the Chairman, no attempts had
been made to have an I0C observer present at the
meeting, It was agreed that the Chairman should take
contact with the I0C in order to discuss their
participation at next year’s meeting.

43 ICES
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4.3.1 Participation of scientists from developing
countries in ICES working groups

The Council decided at the 1994 Arinual Science
Conference to allow partrcrpants from developmg
countries to attend ICES meetings (excludmg those of
Advrsory Commrttees) in order to improve the
contribution of ICES towards the trammg and education
of developing country scientists. The accepted procedure
is that access may be granted on a person-by-person
basis for specrﬁed meetmgs, and that developing country
scientists may be “introduced” under the ausprces of
ICES Delegates (i.e., Member Country delegatrons) or
through accepted international orgamzatrons (e.g., FAO)
requestmg the Council to grant, via the General
Secretary workmg in consultation with the President,
access to individual developmg country scientists. In line
with current practrce, staff of mtematronal orgamzatrons
will not normally be able to participate in Study and
Working Group meetings. .

The MCWG noted these new gutdeimes with interest.

. The MCWG emphasrzed, however, that a single visitto a

meeting is not very efficient and recommends that



structural, long-term relationships are built up to the
extent possible.

432 Overviews on marine contaminants

OSPARCOM has dropped its formal request for
overviews on manne contaminants, but is still very
interested in receiving anythmg that ICES produces
HELCOM has retained its formal request for overviews.
ACME has decided not to publish entire overviews, but
would like them to be published elsewhere or, at a
minimum, provided as paper to the Annual Science
Conference. The = OSPARCOM Envrronmental
Assessment and Momtonng Committee_was not very
satisfied with this arrangement. The ICES Envrronment
Secretary, Janet Pawlak, suggested as a compromise that
the MCWG report contains an extended summary of the
overvrew along the lines of those in the 1994 ACME
report including additional key information and several
of the most unportant references Only material that the
MCWG as a whole agrees to should be contained in this
extended summary.

433 ACME primary and secondary shadow
members for MCWG

Stig Carlberg and Jon Olaffson are also in 1995 the

primary and secondary shadow members of ACME for

the MCWG.

‘4.3.4 Chairmanship of ICES Working Groups

under ACME

The ACME has agreed on the followmg rules govemmg
the chairmanship of working and study groups reporting
to ACME:

“the chaumanshrp of each ACME workmg or study
group should be revrewed every three meetmgs and a
decision should be made on the basis of situation at that
time; the maxrrnum period of chalrma.nshrp is two terms,
ie. six years the ACME will accept nommatrons for
new chairman from the working group, but will not be
bound by them.”

The present Chairman was appointed in 1990, the first
meeting bemg chaired in 1991. This implies that next
year the maxrmum of two terrns will be completed. In
1996 the nomination of a new MCWG chairman will be
on the agenda.

4.4 EU-S, M&T QA pilot project
"QUASIMEME"

The three strands of the QUASIMEME programme, viz,
a) management; b) operation; and ¢)communication
have continued to develop during 1994-1995. The
QUASIMEME Steenng Group met in Copenhagen in
May 1994 to agree the future programme for the
remaining two years of the present phase of the project.

Laboratory Testing and Learning Programrne

!
Two further rounds of the scheme have been completed
during January-May 1994 (Round 2) l and . June-
November 1994 (Round 3). P
L . i
Round 2 included: h

e  Nutrients in sea water (nitrite, nitrate, ammonia,
phosphorus),

e Metals in sediment and biota (all for sedrments Cd,

‘ Cu, Hg, Pb, Zn, As, Ni and Cr);

e Chlorobiphenyls  (CBs) and Organochlorme
Pesticides (OCPs) in fish oil and sedlments

In addrtlon sediment drgests were prepared as part of the
stepwrse learning programme to improve the

measurement of metals in sediment.

Round 3 repeated most of the exercises of Round 2 with
different samples. Some samples were blind duplrcates
from Round 2. Total-N and total-P were added to the

nutrients; As Ni and Cr were requested as part of the’

whole suite of metals. Full tissue homogenates were used
for the biota samples in place of the fish orl previously
used. .

The analysis for PAH was introduced into the scheme
with two sets of standard solutions. Full assessment
reports from both Rounds 2 and 3 are currently available
frorn the QUASIMEME Project Office.

In general there would appear to be a gradualA
rmprovement in the analysrs although many of the data

sets are sporlt by mrs—reportrng Transcnptron errors,
errors in repomng the wrong units and factors of 2, 5, 10
and 1,000 were common amongst these data.

In the future rounds the prOJect wrll consolrdate these
schemes and continue the stepwrse unprovement
programme for each of these matrix-determinand
combmatlons, but especrally for OCPs, PAH and lipid
determrnatrons Additional determinands in the future
will most likely include: non-ortho CBs, metal species
e.g, TBT, methyl Hg and matrices e.g., metals and
HCHs in sea water. .

QUASIMEME Database

In response to the requests from partrcrpants, a database

and data collector have been developed to enable
laboratories to transfer the results of each exercise
electronically. After the usual difficulties of developmg
and using a product at the same time it is now fully
operational. It is faster and consrderably less prone to
errors in data transfer at least at the PrOJect Office. The
initial period of two-to-three man-months of data
logging and checkmg has been transferred into two to
three days of work.



Workshops

Two workshops were held during 1994-1995. A "Lipids
Workshop" in Dublin in October 1994 discussed in detail
the results of the initial mtercompanson study and the
recommendatron regardtng lipid measurement as a
cofactor for organic trace analysrs of biota. In overview
it was restated that a total method (e.g.; Bligh and Dyer)
was preferred and that laboratories should improve and
validate their total methods. Future exercises would be
included in the next laboratory testing scheme.

A report of the Lrprds Workshop is available from the
QUASIMEME Project Office. '

The second workshop was held in Hamburg in March
1995 to cover the problems relating to the determination
of metals in sediment and biota. This was a three day
workshop ‘with hands-on‘studtes organized by Dr Uwe
Harms and Dr Britta Pedersen.

Details of the workshop will bé available in May 1995
from the QUASlMEME Project Office.

Vrdeo

A second vrdeo has been produced as an mmal step
towards a series of trammg videos. This video covers the
prtncrples and practlse of “Sample Handlmg of Blota"
and gives advice on the problems which can arise from
sampling to the laboratory analysis.

Copies are avallable for distribution from the
QUASIMEME Project Office.

QUASIMEME Links

Links between QUASIMEME and the Baltic State
laboratories have been taken a stage further by providing
materials for the laboratory testmg schemes. These links
have been coordinated by Dr Uwe Harms. An
assessment can bé made on the data provrded by these

laboratories and all QUASIMEME reports and
information have been made available.

Further links have also been establlshed between
QUASIMEME and the new emergmg QA programme
for the NAFTA countnes (Mexnco, USA and Canada)
QUASIMEME was represented at the pro;ect
development meetmg in Queretero, Mexico in November
1994,

45 Quality Asstirance in the Baitic Sea

In March 1995 the ICES/THELCOM Steenng Group on
Quality Assurance of Chemical Measurements in the

Baltic Sea miét in Tallinn. Draft gurdellnes were prepared
for QA for trace metals and orgamc contammants in
btologlcal tissues and nutrients in sea water. A list of

‘persons responsrble for QA/QC in the different Baltic

laboratories partrcrpatmg in the Baltic Monitoring
Programme and the Coastal Monitoring Programme has
been complled These people will review the gurdelmes
and finalization will be done by correspondence A large
meeting mvolvmg all reporttng laboratories is envisaged
within about two years.

S. Carlberg reported that HELCOM has adopted a
quality assurance polrcy very similar to the one adopted
by OSPAR a few years ago.

4.6 - Other Activities

S. Berman dtscussed the developments regardmg quality
assurance in North America. The national laboratories of
Mexrco, the Umted States and Canada started about two
years ago to cooperate mtensrvely in the field of quality
assurance. The programme expanded from physical
measurements  to chemxcal measurements QA of
envu'onmental momtormg has been given a high prronty,
although no funds have been set asrde for this toplc In
November 1994, a workshop was organized to dtscuss
the desrgn of the QA programme D. Wells was also
invited to this workshop as the representative of the
QUASIMEME project.

The MCWG noted with great interest the developments
in North America. The MCWG emphasrzed the need to
maintain and preferably expand the participation of
North Amencans in the group. MCWG can play an
unportant role as a platform where developments in
North Amenca and Europe (North Sea, Atlantic, Baltic
Sea) come together.

5 REPORTS ON PROJECTSAND
ACTIVITIES IN MEMBER COUNTRIES

No reports were submitted under this heading.

6. REQUESTS FROM ACME AND
REGULATORY AGENCIES

Requests from ACME were includéd in the agenda.

7 PLENARY PRESENTATIONS

Plenary presentanons were glven by J. Blscaya, J. Boon

and J. Klungsoyr These presentations were highly
valued by all participants.



8 SUBGROUP ACTIVITIES AND

DISCUSSIONS
8.1 Trace Metal Subgroup
é.l.l . lnvestlgate the possnblhtles of orgamzmg

an ICES baseline study on contaminants
in the near future

+ Existing and earher international  and _ national

programmes were reviewed as background information

. for further discussion in the group.

Several international baseline studies in Europe have
already been initiated and organized by the Oslo and
Paris Commissions, and the Helsinki Commission in
cooperation with ICES.

There has been a baseline study for trace metals in:

brota in 1985 (both convention areas), .
supplementary study for biota in 1990

(OSPARCOM area);

sea water (1986-1987, OSPARCOM area),

sediment (1990-1991, OSPARCOM area);

sediment (1993, Helsinki Conventlon area, in

progress).

Many dlfficulnes have been encountered durmg the
assessments of the different baselme studies (e.g., poor
comparability of the results due to drfferent or lacking
QA procedures; different fish species were used; lack of
a suitable common procedure for ndrmalization of
sediment data of different qualities from different areas).

In principle, the basehne studies should have been repea-
ted every fifth year for the different matrices according
to the earliest guidelines of OSPARCOM. These
gurdelmes have successively been changed resultmg in
aperiodic baseline studies with time. For the Helsinki
Conventlon area, each baseline study has been decided
upon separately.

Vanous national baseline studies also exist, especially
for biota. They are more like trme trend studies, as they
are repeated annually ‘This is the case for the large
mussel watch programme in the U.S.A, where mussels
from some 150 stations have been analysed annually for
the last 9 years with only relatively few laboratories
contracted to do the analyses. In Iceland, mussels from 8
stations are analysed annually Also, France has a very
large mussel watch programme.

The new monitoring programme of the OSPARCOM
will presumably focus on time-trend studies for the trace
metals as the most efficient strategy for followmg and
understanding changes in the marine environment. The
time-trend monitoring programme is and w:ll be to a

great extent based on the national programmes. These

'
, L]

time-trend programmes (or the annual baselme studles)
have been coordmated to a large extent through the use
of the same guldelmes participation. in ICES
mtercompansons and, now, the QUASIMEME
programme. : \

Even though the group realizes that there i is still are a
lack of information for some metals of interest mcludmg
organometallrcs (e.g; the distribution of various
organotin compounds Ag (especially around point-
sources)), the members felt that it would not be possible
at present to organize an ICES baseline study outsrde the
existing  international  monitoring  programmes
(OSPARCOM and HELCOM) especnally considering the
present economlc restnctrons at several potential
partlcxpatmg institutes and laboratories. They also felt
that the different national . programmes are now
somewhat coordinated through the partlcrpatron of their
countries in the mtematxonal programmes although the
choice of fish/shellfish species which are monitored in
the different countries is not harmonized.

The group also stressed the unportance of harmomzmg '
as much as possrble any new or revised national .

programme with mtematxonal guidelines especrally

concerning the areas to be monitored, the choice of

species, matrices and QA procedures This would make
the results from different countries more comparable in
the future,

812 Rev:ew and report on the progress with
respect toa pro,|ect on estuarine
behaviour of metals

A workshop on estuarine behaviour (or at least the

distribution) of trace metals in estuaries was to have been
held in Reykjavlk the week ,before this meeting.
Unfortunately, S. Westerlund who was in charge of the
orgamzatlon of the workshop has very recently changed

his job and country of residence and was not able to -

convene the workshop ‘-

The scientists concemed wrth this project are still
mterested mcludmg, we belleve those who were not able
to be present at this meetmg It was decided to prepare
once more for such a workshop mtersessronally, to be
coordinated by J.F. Chrffoleau This study will be

: planned with a few colleagues using their own natlonal .

data sets and also, if possrble, the ICES estuarme data
sets The strategy will be to try testmg the data sets with
common programs eg, a commercrally available
program like the ECoS program from the Plymouth
Marine Laboratory.

It is anticipated that the group will consist_of I.F. .

Chiffoleau, a Dutch representatlve, P Yeats and P, Balls.

The workshop will be held in conjunction wrth the 1996 .

MCWG meeting.

.



8.1.3 Need for developmg methods for the
determmatlon of spectated metals in sea

water

There was no report presented to the group It would
appear, however, that there are growmg pressures upon
regulatory agencres to regulate effluents accordmg to the
"toxic specres ' (e.g., the free metal ion, _Cu , Ag*) rather
than total metal concentratrons Also, it is very obvious
that specratxon measurements are requlred for metal
transport and biological effect studies.

In the marine envquent metal ron concentratrons are
concentratlons The group noted that there are still many
problems in many laboratones regardmg the analysrs of
sea water for total metal concentrations and that it would
be premature to focus now on metal speciation other than
for well-defined and envrronmentally unportant specres
such as organotins and organomercury.

8.1.4 lnterlaboratory study on analyses of sea
water for trace metals

Forty-elght laboratories rephed to the questlonnatre
regarding this proposed mterlaboratory study. Forty
laboratories indicated a desire to participate. Thrs was
considered a suffi crent degree of interest to warrant the
planning of an exercise.

The questron arose as to whether the exercise should be
coordinated by ICES or by QUASIMEME The major
advantage of the latter would be the greater possnbthty of
periodic studies rather than the uregula.r pattern of past
MCWG studies. This would bea necessary condition for

many laboratories to mamtam their accreditation for this -

- type of analysxs The group prefers the QUASIMEME
alternative but is doubtful that this study can be inserted
into the QUASIMEME agenda in the near future and is
concerned about its contmuatron in general A
drsadvantage of an ongomg periodic ICES exercisé is the
growmg uncertamty regardmg the ability of expert
laboratones to volunteer personnel time and laboratory
resources to this type of activity.

After some discussion it was determined that there were
.expenenced ICES laboratones avarlable and wrllmg to
cooperate in carrymg out an initial exercise if operatronal
ﬁmdmg could be obtained _through pamcrpant
subscription or funding from ICES. A possrble scenario
for the collectlon and processmg of samples in 1996 for
this exercise was discussed as well as a tentative
timetable which could result in a report presented at the
MCWG meetmg in 1997. The decision was made to
submit a proposal to the ICES Council callmg for ICES
sponsorship of this exercise.

However, it was felt that it would be preferable to be
_able to transfer responsnblllty for the future studies in this
ongoing programme to QUASIMEME, if possible.

The exercise will be coordmated by Dr B. Pedersen
(Denmark) with the cooperanon of Dr J. Olafsson
(Iceland), Dr J.F. Chiffoleau (France) and Dr S. Berman
(Canada)

Dr Wells offered the use of the QUASIMEME facilities
10 support the exercise.

8.1.5 A comparlson of the general performance
of thé NOAA and QUASIMEME
mterlaboratory studies for trace metals

A report was presented by Shier Berman which
attempted to compare the proﬁcrency of European
laboratones participating in the QUASIMEME
programme and North Amencan laboratones in the
NOAA qualrty assurance programme regardmg the
analyses of sedunents and brologlcal tissues for trace
metals. This was done for each of the two sediments and
biological tissués used in the second round of
QUASIMEME compared with two sedunents and
biological tissues used in recent NOAA exercises.

NOAA and QUASIMEME use drfferent methods of data
evaluation. In ) order to compare results the
QUASIMEME data were recalculated in the same
manner as NOAA data The results for Cd Hg, Zn, As,
Cu, Pb, Cr and Ni were compared for the tissues and the
same analytes plus Al for the sedrments This is the
QUASIMEME list of a.nalytes The NOAA lrst is rather
longer with 13 and 18 metals for the trssues and
sedunents respectrvely The annual NOAA exercises are
now entering their ninth year,

The main problerrt in the COmpartson lies with the
differences in the analyte concentrations of the samples
used in the two studies.

rrrrrr

samples, is that there is no slgmfrcant difference between
the abilities of the two sets of laboratories to analyze the
above list of analytes in sedunents The "NOAA
laboratories” may be somewhat more proflcrent
regardmg the analysis of brologrcal tissues for trace
metals.

It was suggested that it would be mterestmg to arrange
for, the two studies to use identical samples for one of
their exercises in the near future.

The report is attached as Annex 4.
816 Revrew the "Report on Background ‘
Concentrations of Natural Compounds"

and supplement it with additional
information, if available

The report on this topic has been incorporated in a report
of the entire MCWG given in Section 9, below.



8.1.7 Relationship bétween trace metal
concentrations and lipid contents in
biological tissues

Jan Rene Larsen presented information on progress made
within the Workmg Group on Statistical Aspects of
Envuonmental Monitoring (WGSAEM) whlch had met
in March. WGSAEM had focused its attention on metals
in cod liver and examined data from Sweden and
Norway The lwer was vrewed as composed of three
primary components fat, water and lean ttssue The data
demonstrated that the greatest vanabtltty was associated
with changes in fat content and that water and lean tissue
were usually in nearly constant proportlons With reSpect
to copper, their ‘data showed no, clear assocnatton
between this metal and any of the pnmary components
However, time trend data on Cd in cod from the Kattegat
conform better to a proposed model when either
expressed on a lean/dry weight basis or when adjusted
for fat content and expressed on a dry or wet weight
basis. :

The second item dtscussed was the presentatlon by
Gudjon Atli Audunsson "The relattonshlp between trace
metal concentrations and lipid contents in cod liver".
These Icelandic data from one laboratory demonstrated:
i) a strong lmear relattonshtp between fat welght and dry
weight, and ii) a good linear log-log relattonshtp between
liver size and the amount of liver fat. When expressed on
a wet weight basis, fairly strong log-log relattonshlps
were apparent between Cd and Zn concentrations and the
liver fat contents, but no such relationship could be seen
for copper.

In the discussion which followed it was apparent that the
relationship between metals and lipids is not resolved.
Issues mentioned included the metal burden of the whole
fish and relatlons between metal concentratrons in the
muscle tissue and in the liver. It was recogmzed that the
choice of liver as a matrix for momtonng metals had to
some extent been ‘based on an historic ease of
measurement since htgher concentrattons in livers made
the analyses more feasible for many laboratones a
decade ago. It was also suggested that fish species
showmg smaller variations in liver fat content mlght be
more suitable for monitoring purposes The pros and
cons of using fish livers for momtormg metals were
discussed, but without conclusions other than notlng that
analysis of individual livers is still recommended and
that the use of poolmg based on liver size should be
explored It was agreed that in any revision of the
monitoring guidelines, account should be taken of
knowledge gathered over recent years.

There is a need for a better understandmg of the
chemical associations between various metals and liver
lipid types and also of the chemrcal assocratlons between
metals and the lean tissue components There appears to
be' a possibility for Nordic support of a Danish-
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Norwegtan-lcelandtc study group which would address
these associations.

8.1.8 Revnew the overvnews on organotm and
organomercury compounds

No review of organomercury was pre'sented.'

The subgroup therefore only reviewed an overview on
butyltm compounds (Evers et al., March 1995). The
paper was provided by W. de Waal and was based on a
summary of the Rrjkswaterstaat report (RIKZ - 95.007
(ISBN90-369-0473-0)). The group found that the
overview covered the most important aSpects of the
envuonmental chemrstry and toxrcrty of trtbutyltm
mcludmg a reference list with key references. The group
has therefore only very few comments whtch are given
below. ,

lt was suggested that 2 paragraph should be added to the -
section "Occurrence in aquatic systems“ that there are
indications for the occurrence of tnbutyltm in the -
shipping lanes of the North Sea. This is important as it
shows that it is also necessary to monitor butyltin
compounds outslde the usual point sources. .

The overvrew should inclide a small paragraph
concemmg the analysis of butyltin compounds -
(methodology, detection limits, analytical problems)

In the section “Conclusions and recommendations”,

recommendatron should be made that future momtormg
programmes should include, in addition to the analysrs of
tributyltin, also the analysrs of the degradatton products
(dibutyltin and monobutyltm) and other _organotin
compounds such as tnphenyltm B _ '

Review "new" contamlnahts and

determme where overviews would be
warranted f

8.1.9

Tnphenyltln (TPT) was raised as a "new" contaminant
by the subgroup. Through JF. Chlffoleau, Pterre Michel
of IFREMER, Nantes agreed to prepare a revnew on TPT
for the next MCWG meeting. :
The possnbtltty of a revnew for organo-l—lg, covering the
most recent developments, will be mvesttgated by Dr G.
Ducastel, Belgium. t

Any other business raised by the subgroup -
The subgroup dtscussed the possrbrllty for plenary
presentatlons covering the "metal” area at the next
MCWG meeting,. Subjects suggested were;

e Results of the baselme survey of metals in Atlantic
waters, a project supported by IOC/UNESCO;

¢  Behaviour of metals in estuarine areas.



It was decided that the subgroup chairman and Dr J.F.
Chiffoleau should work on the subject intersessionally.

Dr Britta Pedersen, Denmark was appomted as chairman
to deal intersessionally with matters which may arise.
8.1.11 Advrce to HELCOM concernmg the
request to ICES in 1995

In addition to the orlgmal agenda the subgroup also
dealt with two requests from HELCOM to ICES for
1995 for advice: Yad

The subgroup recommended the following;

A prellmmary survey of the existing concentranons of
organotm compounds should be made before a new
momtormg programme is started. For this purpose
sediment samples should be analysed The hrghest
concentrations in the marine environment are expected to
be found in the sediments, as the organotm compounds
are accumulated here and only very slowly degraded
Sediment samples from coastal areas mcludmg areas
close to and in different types of mannas and also from
an unportant shlppmg lane (e.g., a major shlppmg lane
between Sweden and Finland) should be analysed. Also,
existing samples from the 1993 sediment baseline study
should be analysed if possrble, mussel tissue samples
from the same areas could form a supplement to the
sediment samples.

From the geographlcal survey, suxtable sxtes for further
trend momtonng should be chosen. It is recommended
thata biological trssue sample (Macoma balthica) should
be chosen as a matnx, as models have shown that the
concentrations in mussel tissues reflect a recent exposure
which will make it possxble to follow a change in the
load by measunng the concentratrons in a biological
tissue. The sedunent concentration represents = an
integrated exposure.

Itis unportant to finda good bnologrcal mdrcator for less
saline areas for effect monitoring. Here more research i rs
needed.
Only a few speclahzed laboratories should be used for
the analysis of all samples, due to the rather drfﬁcult
analysis.

The subgroup concluded that it was not really possible to
provide or to extend this information within a short time
frame The subgroup could therefore only recommend a
way to proceed to get the wanted information.

It was the opmlon of the group that there already exists
good comprlatrons of scrennt‘ ic data on harmful effects
of metals on the marine environment. These are, e. g.,

o a list complled by the US. Envxronmental
Protection Agency (U.S. EPA) (official name to be
provided by Dr S. Berman);

e the report of the OSPARCOM ‘Workshop on
Assessment Cntena for Chemical Data of the Joint
Monitoring Programme (JMP);

e a national report of the Netherlands called
"Zeewaardlg" (“Seaworthy“)

Data from these reports (and others) are suggested to be
further assessed and compiled by the ICES Working
Group on Biological Effects of Contaminants for
HELCOM.

-

8.2 Organic Subgroup

821 Organlc parameters wluch can beé
monitored on a routine basis
(OSPARL.1.)

A prelumnary list of orgamc contamrnants whrch can be
monitored in biota and sedunents on a routine basis was
prepared during the MCWG meetmg of 1994 (MCWG
Brest, 1994). This list has been updated, usmg the most
recent information from several mtercompanson
exercises. The MCWG will update this list annually.
Where mformatlon was available from mtercompanson
exercrses standard deviations and reproducibilities are
given under the headmg "laboratory capabrhty“ in Table
1. Only a few specrallst laboratories are able to produce
reliable data for a number of compounds at present In
addition to the compounds mentioned, polychlormated
naphthalenes chlorinated parafﬁns, polybrommated
dlphenylethers, polybrommated biphenyls, polychlonnated
terphenyls, ms(4-chlorophenyl)methanol chlorophenols
tris(4-chlorophenyl)methane and volatile short-chain
(C,—C,) alkanes can also be determined by some
specralrst laboratones However, for these compounds
there are nelther mtercompanson exercise data, nor are
CRMs or certified standards available. Laboratones
should be encouraged to measure such compounds since
there is a lack of information on them, and also
consrdermg their relattvely high productron figures and
bioaccumulative properties. The productlon of CRMs for
such compounds is also,recommended The subgroup
stressed that ACME and the Commissions should be
aware that the productlon of CRMs, establlshmg
acceptable QA/QC and conducting lntercompanson
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Table 1. Organic contaminants that can be monitored in biota and sediments on a routine basis.

Organic contaminant Recent I/C data QC material Laboratory capability”
available available
1. Chlorobiphenyls, CBs . Yes (sediment, lean and fatty fishjCRMs  (SRMs) and certified | sediment: CBs 118, 138,153 sz 15%,
101, 118, 138, 153,180« tissue, seal oil)” standards R 50%
' seal oil: CBs 138, 153,180 sg 15%,  R50%
fish oil: CBs 101, 118, 138, 153, 180 sg 15%, R 50%
lean fish: CBs 118, 138, 153, 180 sgp 50—
70% R 200%-330% :
2. Non-ortho CBs - Yes (fish oi)” No Some specialist laboratories; s 20~50%, R 65-200% :
77, 126, 169 (fish oil)
3. Organochlorine pesticides Yes (sediment, fish oil)” CRMs and certified standards fish oil: sz 15-30%, R 50-100%
HCHs, DDT, DDD, sediment: sg 35-100%, R 130-800%
DDE, HCB, dieldrin, .
trans-nonachlor
4. PAHs No CRMs and certified standards Unknown
S. Chlorinated dioxins No CRMs and certified standards Some specialist laboratories
and furans
6. CHBs (toxaphene) Yes” No: Some specialist laboratories; sz ca. 50%, R 200% (fish oil)
7. Organotin (TBT, TPT) No CRM (TBT) Some specialist laboratories .
8. Methyl mercury No” No Some specialist laboratories

This column refers to work carried out with regard to marine environmental analyses
Refs: ICES Cooperative Research Reports on lCES/lOC/OSPARCOM CB intercomparison exercise; QUASIMEME reports on CB intercomparison exercises (1993-1995)
sg standard error; R; reproducibility -
Refs: Voogt, P. de et al. (1994). Anal. Chem 66, 1012-1016; Wells, D.E. Report on ICES mtercompanson exercise on non-ortho CBs, MCWG 1994.
Ref: QUASIMEME reports on CB and OCP intercomparison exercises (1994-1995)
Ref: Andrews, P.A. (1994). Interlaboratory study on the analysis of toxaphene. Proc. 24th Intern. Symp. Environ. and Chem., May.16-19, Ottawa, Canada; a second study is under way.
Recently information from an intercomparison exercise in sediment came available in the EU (S,M&T). A CRM (sediment) is in preparation.
Where the between laboratory coefficient of variation exceeds 50% it is reasonable to conclude that there is msufﬁc:cm agreement for the group of laboratories, as a wholg, to undertake these
measurements. A selection of more expcncnccd laboratories would be recommended.




exercrses for these compounds can take at least three
years, Apart from the CBs mentioned in the list, several
laboratories are able to analyze a number of different

alw

CBs, for which in some cases CRMs are also available.:

There is, however no information on the comparabrhty

of data on these additional CBs from the different
laboratories.

8.2.2 Reéview an assessment ot‘ methodology for
the determination of hprds in brologrcal
trssues and consrder the need for an
mtercomparlson exerctse for

"measurements of lipids in marine samples

First of all the group was informed of thé work
concerning the determination of lipids that has been
undertaken  within the QUASlMEME project. The
pro_|ect includes an ongorng lipid intercomparison
exercise which has already included a workshop This
resulted in a report whrch contains the results of the first
step of the lrprd mtercompanson exercrse the outcome
of the various dlscussrons, coples of the posters
presented and a summary of a questronnaxre that was
circulated to the pamcrpants beforehand. This report is
available on request from the QUASIMEME PrOJect
Office. The results obtained in the mtercompanson
exercise compared well, especrally for those laboratories
using the Bligh and Dyer total lipid extractron method,
consrdermg that most laboratories were applytng this
method for the first time. This method was, as a result,
recommended for the determination of total llplds and
pamcrpants were asked during the next step of the
mtercompanson exercise, to determine total ltprds
according to Bligh and Dyer alongsrde the determination
of extractable hplds using their routme laboratory
method. This mtercompanson exercise will continue for
the duration of the project, and should provrde both an
mdncatron of the overall laboratory performance, and an
assessment of the Bligh and Dyer method and the
extractable lipid methods, However, the fact that the
Bligh and Dyer method is consrdered to be the best
available creates an additional problem as it mvolves the
use of chloroform, productron of which could cease in
the near future under the Montreal Protocol A number
of laboratories are therefore workmg on alternative
methods that do not requrre the use of chlorinated
solvents. It was suggested that this work should be co-
ordinated, so that effort is not duplrcated Another
suggestron was that the group should reconsider the
appllcabrlrty of hpld proportion as a normalrzmg factor
for orgamc contaminant data. The lipid content of an
organizm is, for instance, dependent on its physiological
state and may therefore influence the valldrty of lipids as
a cofactor, for rnstance dunng fish spawning.

To conclude, three different topics can be defined,
na.mely the mtercompanson of lipid determinations, the
search for altemattves to the Bllgh and Dyer method, and
the unportance of lrprds as a co-factor An
intercomparison exercise is currently running under the
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QUASlMEME prOJect The outcome of this exercise will
be made available so there is no need to duplicate this
effort
Reconsidering the need of lipids as a co-factor, different
topics may be discussed:

. Why use a norrnalizing factor? What is the function
of lipids as a normalizing factor?

. Advantages and dtsadvantages of usrng lrprds as a
" normalizing factor.

¢  Altenatives or additional co-factors to lipids as a
normalizing factor.

. Advantages or drsadvantages of using a selected
class of lipids as a normalizing factor. -

Four laboratories represented at this MCWG meetmg
are currently working on alternatives for the Bligh and
Dyer method:

1) Netherlands Institute for Sea Research, NIOZ, NL

2) National Institute for Coastal and Marine

. Management, RIKZ, NL o

3) Fisheries Research Station, Belgrum «

4) Institute of Applled Environmental Research
Stockholm University, Sweden.

Representatlves of these laboratories agreed that
arrangements should be made by Wilfried de Waal to
facilitate the transfer of mformatron between the labs
with a vrew to preventmg unnecessary duplrcatron of

) experrments It was agreed that the individual labs will

forward a short overview of their lipid research
programme to the coordmator before the end of Aprrl
1995. The combined overvrew will be distributed
thereafter and the partrcrpatmg labs will keep each other
mformed through the coordmator on a regular basis. An
update on the progress of this work will be presented on
behalf of the group of labs by the coordinator for the
MCWG meeting in 1996.

Another team will consider the importance of lipids as a
co-factor. Alain Abarmou, Eugene Nixon, Michael
Haarich, 'I'homas Alsberg and Patrick Roose will
consider thrs toprc mtersessronally and prepare a report
for the next meeting. Patrick Roose will act as co-
ordinator.

! Additional labs working in this area will be
" identified by QUASIMEME by mcludmg a
reference to this MCWG action in their next

meeting.




8.2.3 Overvelws of Contammants in the Marine
Environment

Chlorinated Alkanes in the Marine
Environment

8.2.3.1

This document was an updated version of the paper
submitted at MCWG1994, with additional data included.
Dr Boon asked whether these compounds were
mutagemc in their actron, or carcinogens as a result of
mﬂuencmg gene expression. This mformatron will be
sought and added if possible. This group agreed that this
document was now ready for submission to ACME and,
accordingly, decided to attach it as an annex to this
MCWG report (Annex 5).

8.2.3.2 Benzene and its C-C, Alkyl derivatives in
the Marine Environment

This document was an updated version of the paper
submitted at MCWG1994, with additional data mcluded
Some minor changes were recommended. The group
approved this overview for transmission to ACME and
appended it to the MCWG report (Annex 6). Dr P. Roose
was thanked by the group for his hard work in preparing
these two documents.

 Evaluation of review notes: modern
pesticides

8.2.3.3

The subgroup agreed that the review document on
modem" pestrcrdes presented to the last MCWG
meetmg should be updated with more background
information from a recent Dutch publtcatron by W. de
Waal and presented at next year s meeting.

8.2.3.4  Overviéwon butyltin compounds

The paper presented by W de Waal was based on the

summary of a Dutch Rrjkswaterstaat report (RIKZ-95-
007). This is a report of a series of overviews that each

summanze the information on different classes of
contammants

It was the general oplmon of the group that the report
contains a lot of very thorough scientific mformatron on
environmental chemical and toxlcologrcal processes, but
at present the pohcy paragraph is restricted to the
situation in the Netherlands. The Orgame Subgroup
made the recommendation that the national situation
should be investigated for each ICES Member Country
before this report is to be forwarded to ACME. The
information for the different countries will be collected
by the following persons:

Belgium P.Roose
Canada M. Lebeuf

. Denmark ~ M. Cléeman -
France A. Abarnou
Germany M. Haarich

10

Ireland E. Nixon '

Norway J. Klungseyr '

Portugal J. Biscaya

Spain T. Nunes

Sweden T. Alsberg ,

UK. . R.J. Law (who already presented some
. mformatlon at the meeting)

US.A, S. Berman

Action: The information should be sent to W. de Waal
before 1 September 1995.

Only a few remarks were madé on the contents of the
paper:

e R Law had a question about the Ecologrcal Quality
Objectlve (EQO) stated for sedunent in the paper.
On p. 3 (last sentence) a quallty ObJCCthC of 1.5
mg/kg dry weight is mentioned. However, on p.2,
item 5 it is mentioned that the river Rhine at Lobith

contains relatively high levels mounting up to 122 |
mg TBT/g sediment. On p. 4 it is stated that the

Dutch EQOs are exceeded on average by a factor of
400 for inland water sediment. In view of both
statements, it would seem possible that the EQO on
p. 3 should read 1.5 mg/g dry weight.

e 1. Boon mentioned with respect to statements on p.
4 (3rd paragraph) and p. 6 (2nd paragraph from
bottom) that the first dose-effect relationships have
now been established also for the common whelk
(Buccinum undarum). In this species, the juvenile
stages seem to be most sensitive. |

Sources of data on chemicals transported
at sea {

8.2.3.5

Y

R. Law and 1. Klungsoyr prepared a note on exrstmg
sources of information and systems of data management

in relation to potentral hazards in the transport at sea of ;

chemrcals, which can as a consequence be drscharged
into the marine environment,

~

o

This subject was presented ina response by members of

the group to have the requrred mformatron at hand in
case of an emergency sprllage at sea or along the coast

. This paper can be used to identify the actlon necessary to
deal with such an incident. |

The document was presented by R. Law. A brief
mtroductron lists the main types of transport and the

categorization of noxious llquld substances It is

mentioned that action  is currently underway to
harmomze regulatlons wrthm IMO, the regulatory body

for this activity, under the Marine Pollution Convention - -

(MARPOL 73/78).

The classnﬁcatron system of IMO was descnbed The

hazard assessment of the chemicals transported is carried
out by the EHS group of GESAMP. An entry from the



GESAMP/EHS Composrte Lrst of Hazard Proﬁles was
given as an example This composrte list is available
from IMO on paper (ca. 50 pages) and may also be
available in soﬂware form, but it is recommended to use
the hard-copy, as the software is not very user-friendly.

The information on shlps cargoes, accordmg to the
document, is held by the industrial companies which

-produce and ship the materials, and possibly by trade

associations such as the EurOpean Chemical Industry
Council. IMO has no responsibility for the compilation
of such information.

In case of an incident, the first source of information is
the ShlpS manifest, held by the shipper or agent at the
port of departure This is often of low quality for reading
and is subject to mistakes, but the unplementatlon of an
EC Directive in September 1995 will i improve the system
toa great extent The Dlrectlve aims at giving search and
rescue orgamzatlons rapid access to information. Each
EU Member State will have to appomt a national contact,
from which mfonnatton on any vessel within
Community waters can be obtained.

Another useful source of information is the AQUIRE
Database, available on-lme at the U.S. EPA laboratory in
Duluth, which contains (screened) information on
toxicity, bloaccumulatron and sublethal effects of
chemrcal substances on aquatrc orgamzms The database
covers literature published since 1970.

The document includes some literature references. For
updating it in the future, the authors recommended to ask
for information from the Chemical Industries
Association.

The subgroup agreed that this is a very useful
information document. It was suggested to complete it
by mcludmg a list of the relevant nanonal authorrtres that
the subgroup should obtain the mformatton from his
country and send it to R. Law before 20 April 1995,

The subgroup agreed that after these additions the
document should be sent via the MCWG Chairman to
ACME for information.

8.2.4 Investlgate the possrbllmes of orgamzmg
an ICES baseline study on contaminants
in the near future

The subgroup felt that pnor to orgamzxng such a baselme
study it was essentral to have clear objectives and a clear
structure for such an exercisé. Ad hoc mtegratxon of
mformatlon was unlikely to produce a coherent
overview,

In most cases the chemrcal measurements made in
baselme studies are at or near the lumts of detection for
many laboratories and it would be important to have a

full QA programme to underpm any such activity. The
last ICES baseline study in 1985 produced a large
amount of data, but consrderably less real information
due to different laboratory expertrse and lack of QA data.
It was pointed out that the laboratories mvrted should be
able to demonstrate that their performance was suitable
for the task and that blind samples should be included in
any such study.

Dr Jan Boon emphasrzed that data for toxrcologrcal
studres should be included with any study on chemical
measurements, ie., a brologlcal effects study should be
carried out along with the chemical measuréments.

8.2.5 " Review of results of the lntercompanson
Programme on the Analysis of CBs in
Marine Media

A draft assessment report was presented by Jacob de
Boer, The report showed that a measurable rmprovement
had been obtamed over the four steps of the study in the
partlcrpants abrllty to analyse chlorobrphenyls (CBs).
Much better results were obtained i in companson with
other mterlaboratory studies on CBs occurring at similar
concentratrons On the other hand the demandmg
requrrements of mtematronal momtormg programmes
still necessitate further unprovements if the whole group
of laboratories is to bé included. Standard errors of
around 15% were obtained in seal oil and sediments for
three CBs, corresponding to réproducrbllltres of around

50%. The determmatron of CBs in lean fish tissue
resulted in standard errors of around 100%. The results
obtained in the laboratones m the last three steps of the
study (steps 2, 3b and 4) were assessed and the values
for the Euchdean distance were plotted to demonstrate
the lmprovement in the laboratory s performance
Laboratones with devxatmg results were 1dent1ﬁed for
each matrix. This report should not serve as a selection
mechanism for laboratories for possible future
monitoring programmes or baselme studies since the
performancc of a laboratory may differ from time to
time. Also there is additional information whlch should
be considered in the reports on the individual steps such
as chromatographic conditions and information from
prmcrpal component analyses During baseline studies or
momtonng programmes, blind samples should be
distributed for analysis alongsrde the environmental
samples, and laboratories should demonstrate their
ability to measure CBs by delivering quality control
(QC) charts.

The group thanked Jacob de Boer for his presentatron
and for the preparatron of the report The group also
conveyed its apprecratron to Jaap van der Meer. The
mformatron was considered to be very valuable. The
group fully agreed wrth and stressed the need for quallty
assurance (QA)as an mtegral part of baseline studles and
momtonng programmes This observation was judged to
be of particular unportance to the ASMO and SIME
groups. With regard to baseline studies and monitoring
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programmes, it was stressed that pnor to the orgamzatxon
of such programmes it was necessary to establish if there
is any disparity between what should be measured (or
what information is asked) and what can be measured by
laboratories in terms of precmon and accuracy For
example, even when only 6 or7 selected laboratories
with good performance are considered, their best
performance would still give standard errors of around
10%, corresponding to reproducibilities of 25-30%.

It was recommended that this assessment report should
be pubhshed in the ICES Cooperatrve Research Report
series, if possible with the report on step 4 of the
intercomparison programme It was also recommended
that the information should be prepared for publication
in open literature.

8.2.6 lnvestlgations on CB-patterns in
mammals and fish

82.6.1  MCWG Research Project "The
development of PCB patterns in different
species of fish-eatmg mammals in relatlon

to food and biotransformation eapaexty"

. Partlmpants 1 P. Boon and J. van der Meer (NIOZ NL)

R.J. Law and C.R. Allchin (MAFF, UK), J. Klungsoyr
(lMR, Norway), P.E.G. Leonards (IES, NL), E. ‘Storr-
Hansen (NERI, DK), H. Spliid (Techn. Univ., DK), J.
Utne-Skaare (Vet. Inst.,.Norway), D.E. Wells and C.
McKenzie (SOAFD, UK)..

This research project involves the interpretation of data
on concentrations of PCBs in ﬁsh-eatmg mammals of a
number of laboratories pamcnpatmg in the work of the
MCWG. A large number of calculatlons had been carried
out mtersessxonally and the team workmg on this prOJect
also met for a workshop from 18 to 20 February 1995 at
NIOZ.

J.P. Boon gave a presentation on the results obtained
intersessionally. The data made available to this prOJect
by the different laboratories together had involved a
number of years of analyncal effort. These results from
the different laboratories were merged without any

problems related to the chemical analysis. The

intercalibration exercises carried out within the
framework of the MCWG have been supportive in
obtaining reliable data for the pro;ect For lOngtlc
reasons this amount of data could not have been gathered
by a single laboratory Last, but not least, the team
involved experienced a high level of mutual cooperation
and stimulating discussion which has largely contributed
to the success of the work and which has also directed

"new research within the individual laboratories.

‘ The hypothesns of the project can be stated as:

differences in CB pattems between marine mammals and

fish can be explained in terms of availability in food and

biotransformation by the cytochrome P450 system.
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The great majority of samples used for the calculauons
were blubber samples of which the data on the
concentratlons of PCBs were already available at the
dlfferent laboratones Some previously pubhshed
compansons of PCB patterns in different tissues of
marine mammals have shown that the PCB pattem in
blubber is a good representatlon for the pattem in the
majonty of other tissues. For the dlscusswn of the results
of the calculations, all PCB congeners have been divided
into different structural groups with regard to phase 1
metabolism by the cytochrome P450 system, as derived
from prevrously published experimental and ﬂeld studies
on seals and cetaceans. .

L Congeners without any vicinal hydrogen (H) atoms.
(e.g., CB-153, CB-180, CB-183, CB-187, CB-194),

IL Congeners wnth vicinal H atoms only i in the ortho- .

and meta-posmons in combination with 2 2 ortho-
Cl substituents. (e.g., CB-99, CB-128, CB-138,
CB-163, CB-158, CB-170). '

I Congeners with v1cmal H atoms in the ortho- and
meta-positions in combination with < 1 ortho-Cl
(e.g, CB-28 CB-105, CB-118 CB-156, CB-157).

lV. Congeners with vicinal H atoms in the meta- and
para-posmons in combination with < 2 ortho-Cl
(e.g., CB-44, CB-49, CB-52, CB-101).

V. Congeners thh vicinal H atoms in the meta- and
para-posmons in combination thh 2 3 ortho-Cl
(e.g., CB-149). ‘

VI. Congeners with vicinal H atoms both in the ortho-
and meta-positions and meta- and para-positions in
combination with £ 1 ortho-Cl (e.g., CB-31).

The caleulatxons camed out were based on absolute

concentrations (level 1; Principal Component Analysrs 4

(bi-plots)) and on PCB pattems which ) were made
mdependent of absolute eoncentratlons by nonnahzmg
the data’ to the concentration of CB-153, the CB
congener present in the highest concentrations and
belongmg to structural group I, and thus highly resistant
to enzymatic attack:

[CB- X] (inpg.g”" lipid)
[CB-153] (inpg.g™ lipid)

Ratioiss =
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Subsequently, the CB-pattems in tissues of the fish-from
eating mammals were compared with cod liver oil
(CRM-349) as a general model for the CB- pattem in fish
the North Sea by calculation of R,. Ree is the relattve
ratio of a given congener (CB-X) in a tissue of a marine
mammal in comparison to its diet, i.e., fish:

Ratiors; (CB-X in mamitials)

Rre CB' = P
(B8 Ratios; (CB- X in CRM -349)

The results were presented in the form of a box-and-
whisker plot (level 2 calculatrons)

For individual congeners some plots combmmg data on
absolute concentrations and pattern analysis were also
made (level 3 calculations).

Although the prOJect is still going on, the preliminary
conclusions can be summarized as follows:

1) For thé PCB congeners expected to be persrstent,
i.e., those belonging to the structural groups I and
II, the cod liver oil CRM-349 provides a very
reasonable source pattem from which the PCB
pattern in predators can be derived.

2) The majonty of the PCB patterns show a strong co—
variance in co-variance bl-plots Such congeners
show mostly, but not always, R values around
unity.

3) Congeners thh R,,, values < 1 often vary in a
different manner than the persrstent congeners
resultmg in an mcreasmg angle a in level 1
calculations.

4) The R,e, values of metabolizable congeners often
relate in a concenu'atron-dependent manner to the
absolute concentration of CB-153 (level 3
calculations).

5) The metabollc capaclty especrally for congeners
with mp vicinal H-atoms increases in the order
whale, delphmldae, Phoca groenlandzca<harbour
porporse<grey seal harbour seal < otter. Thus, the
more strongly a specres is associated with the
terrestrial envrronment, the better its metabolic
capacity for this type of congener seems to be. In
rat, this type of congener is metabolized by the
cytochrome P450B family, possible exception is
Phoca groenlandica.

6) Thereisa considerable differénce in pattern in the
populauon of grey seals from Arctic waters and
waters around Scotland.

7) The resistance to brotransformatron of congeners
belonging to the same structural group differs:

. o Group I (o, m/Sl) CB-28(3)<CB 118(5)
CB-105(5)<CB-156(6) The latter sometimes
behaves as a completely persistent compound.

e  GrouplIV(m, p/Q)
CB-44, CB-49(4)<CB101(5)<CB-52(4)

e Group V (m, p/23) CB-149(6) is persistent in
cetaceans but appears to be degradable by
grey seal, otter and cormorant,

* Growp VI (om + mp/S1): CB-31(3) is
degradable in all species investigated.

In the discussion afterwards, Jacob de Boer mentioned
that there are two or three different sources of CB-70
standards on the market but that they are in reallty
supplymg dlfferent compounds and that analysts can
therefore have no conﬁdence in any of them. Jan Boon
suggested that in view of this he might exclude the data
for CB-70 from consrderatron altogether The authors
intend to submit a paper summanzmg this work to the
journal Environmental Science and Technology.

Followmg the finalization and publlcatlon of the joint
data study prepared by Boon et al, a second study will
be undertaken to compare and contrast different
multlvanate methods such as PCA, Discriminant
Analysrs, and SlMCA on a common data set of a wide
range of different specres This is a co-operative project
among 6 MCWG institutes,

82.62 Dlstnbuuon of PCB congeners in two fish
species from Swedish waters

Tomas Alsberg presented a status report on a work
carried out Jomtly at Stockholm Umversrty and the
Swedrsh Museum of Natural Hlstory The aim of the
prOJect was to produce a model for predicting the
concentratlons of planar CBs from the measured
concentratrons of the non-planar congeners. Hemng of
different ages ¢ and 5 years, and 2 and 6 years) taken
from two different locauons, and plke from a single
locatron but collected in different years 19 and 1992)
were used for the model calculatxons They concluded
that it might be possrble to construct a model using data
for CB-126 and/or CB-169, but that for CB-77 the data
were more variable and modelling would probably be
both more dlfﬁcult and less successful. It was stressed
that these were only preliminary results and that further
work was needed.
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8.2.6.3 Report of the investigation on cB patterns

in marme mammals

Davnd Wells presented thé document “Chlorobrphenyls
in Marine Mammals from Scottish Coastal Waters”.

Organochlorine  residues (mcludmg chloroblphenyls
(CBs)) have been determined in blubber samples taken

_from marine mammals stranded i in Scotland since 1990,

in order to assess their exposure to toxic contaminants.
Data for a small number of mdmduals (ca 3-25) from
each of eleven specnes of seals and cetaceans are now
available, and a multivariate statistical techmque
discriminant analysrs, has been applied to the data in
order to mvestngate differences in the CB pattems The
raw data are first normalized to a smgle persnstent
compound (CB-153) to reduce the effects of co-factors
such as age, sex, condition and location. As output from
the . staustxcal analysrs, the "discriminant factors are
plotted to dlsplay the species differences in relation to
the uptake from food and metabollsm of the CB
congeners Differences in the CB pattems m the different
species result in spatxal separatlon of, e.g., cephalopod
and fish eaters, with sufficient resolution to distinguish,
e.g., bottlenose dolphms from stnped dolphms from
harbour porpoises. Overlain vectors mdncate the major
CBs contnbutmg to the spatlal separatron in each case,
and can point to sxgmﬁcant drfferences between the diet
or metabolic capacity of different specles

8.2.7 Plans for an mtercompanson exercise on
non-ortho CBs in marine medla '

This item was based ona request from OSPARCOM to
ICES to develop 2 QA programme for non-ortho and
mono-ortho substituted CBs, including guldelmes for
sampling and analysis and to organize an
intercomparison exercise for these Cbs.

Dr Wells introduced a summary report of work carried
out by three laboratories under an EU-funded S, M&T
programme and pomted out that an informal
mtercompanson exercise was requested at the 1994

-MCMG meeting,

. Summary report of the development of methods for

the determination of non-ortho CBs in marme
samples

Over the last 18 months the laboratories of the Institute
for Environmental Studies, Amsterdam, RIVO-DLO,
Imuiden and SOAFD Marine Laboratory, Aberdeen,
have been engaged in the development and validation of
methods for the determination of mono-ortho and non-
ortho CBs in environmental samples for the EU S, M&T

programme.
The methods currently available have been critically

evaluated (Hess et al., 1995). As a result, the following
general conclusions have been made:
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1) Non-ortho and mono-ortho CBs ,‘ occur at
sxgmﬁcantly lower concentratlons (x 10-1,000)
than the usual CBs that are momtored ¢f CB-153.
Therefore, the intake mass required is
propomonally hrgher. :

2) The greater intake of mass also results in a greater

. amount of co-extracted materials, e.g., lipids, to be

removed. This must be undertaken by well—estabhshed
methods.

Great care must be made to remove all but the

interference on the GC, and b) to prevent a loss of

LC column performance when separating the

mono-ortho and non-ortho CBs.

3) Separatron of CBs from other organochlorine
groups e.g,, OCPs is essential, eg, silica gel
separation.

4) The CB fraction should be separated into at least
three fractions containing the di- and tri-ortho CBs,
mono-ortho CBs (and some di-ortho CBs), and the
non-ortho CBs. This is best effected by using either
a porous graphitic carbon column or a pyrenyl-
silica (PYE) column. In general, other methods

such as active alumina and carbon columns are less

~ robust, repeatable and are less supenor in terms of
'resolutxon and durability. .

5) Each fraction should be measured: using high
resolution capillary GC and either ECD or MS as a
detector. Where MS is uséd i.e., either PICI or NICI
it is advisable to use °C analogues as internal
standards 'I'hls can reduce interference effects and
increase sensitivity and specxﬁclty ECD may be
used provrded the sample has undergone sufficient
clean-up Detection limits are likely to be lower
when usmg MS.

These notes are only a general summary of these studies.

A full report is currently in preparation and will be

available later during 1995. '

Ero‘m‘these studies the following conclusions can be
reached: :

1) The methodology to reliably measure mono-ortho
and di-ortho CBs is currently available and has
been published. Further specific detarls will be
available later during 1995, o

2) The determination of mono-ortho and non-ortho
CBs should be developed as part of an overall
strategy of CB measurement and not as a separate
analysrs The value of obtammg data on as many
CBs as possnble, ie., extendmg the monitoring
congeners, is a preferred approach to focusing on
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the non-orlho CBs in‘lsolation.‘ The methods of
analysis should reflect this approach.

3) There should be a systematre, stepwrse approach to
developing these methods in as many marine
laboratories as possible using the valuable
information from previous exercises, e g., the ICES
I/C series and the QUASIMEME project.

4) The stepwxse UC should be .developed into a
contmuous laboratory testing scheme to extend the
exrstmg CBs which are currently being determined,
e.g., in QUASIMEME to include the non-ortho
CBs.

Current: . e ,
di/tri-ortho CBs CB-28, 52, 101, 138, 180
mono-ortho CBs: CB-118, 105, 156, (CB-157)

non-ortho CBs: CB-77, 126, 169

5) ln view of the current interest in and requlrements

to provrde a QA system for these additional

compounds the programme should include ca. 1-4
stages over a two-year perrod ie., six monthly
development programme,

The requtred stepwrse leammg programme for mono-
ortho substituted CBs is already being undertaken by
QUASIMEME.

It was agreed by the subgroup that:

. Analysrs of planar CBs should pnmarlly be carried
out in connection with measurements of biological
effects of these contaminants.

. Analysxs of planar CBs rs also relevant in
connection wrth risk assessment to human health.

o Atthis stage the analysis of planar CBs on a routine
basis in spatial distribution and temporal trends
studiés is not recommended, due to the difficulties
associated with the analysxs of these compounds, by
other than a few specialist laboratories.

e In spatral/temporal trend studies, the more
dommant CBs, eg, CB 153 can be used to
represent the burden of CBs since these can be
analysed much more easily.

. Clarrﬁcatlon on what is meant by samphng is
required, i ie, does this cover sample handling or a
sampling programme.

. Followmg an mmal assessment of laboratories, a
stepwise unprovement programme will be carried

out which should lead into a continuous testing

scheme.

It was noted that QUASIMEME will start a programme
for the stepwrse unprovement of the analyses of non-
ortho CBs in marine matrices in June 1995. All
laboratories, mcludmg non-QUASIMEME laboratones
will be able to pamcnpate provided that they have the
equipment and capabrllty for analysis and that they agree
to partrcrpate in all steps This is similar to the
arrangements for the prev1ous ICES and QUASIMEME
QA programmes The outcome of this initia] step and the
contmuatlon of the programme will be reviewed by
MCWG in 1996.

-

8.2.8 Report on Background Concentratron of

Natural Compounds
See Section 9.1 of this report for a coverage of this topic.

829  Reviéwson "new contaminants”

Jan Boon presented mfonnatlon on a review concemmg
contaminants whxch may have andro-oestrogemc activity
which has been published in _Environmental Health
Perspectives. The full reference is given in the attached
list.

Robin Law offered to prepare a note for MCWG 1996
about Irgarol 1051 _a s-triazine herblcxde used in
antlfoulmg paint whlch has been detected in marinas in
France and the UK.

Jacob de Boer agreed to prepare a note on trls(4-
chlorophenyl)methane and ms(4-chlorophenyl)methanol
their concentration levels in biota and their toxicity.

If possrble these notes should be circulated to subgroup
members one month prior to MCWG 1996.

82.10  Limits of detection (HELCOM)

A limit of determination of 1 pg kg™ wet weight for
smgle PAH compounds in biological tissues could be
attained usmg both  HPLC/UVF and GC/MS
methodologies, whilst utlllng modest sample masses.
No collaborative studies have been conducted to date
which indicate the degree of interlaboratory
comparablllty that can be achieved at this concentratron,
however; indeed earlier studies conducted within ICES
(Famngton et al., 1986; Uthe etal; 1986) have shown
poor comparabrhty even at higher concentratrons
Further studies mvolvmg the determination of PAHs are
under way wnlun QUASIMEME. In fish tissues PAH
concentrations are likely to be low because of their high
metabolic capacxty towards these compounds and
analysrs of fish muscle should generally be considered
for assurance purposes only (Law and Biscaya, 1994). In
shellfish the metabollc capacity is lower, and
bloaccumulatron can yield hrgher concentratrons in their
tissues. Shellfish are therefore considered more suitable
for studies of the spatial drstnbutron of PAHs in the
environment, although care must still be taken in
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choosmg samplmg locanons as relatively small local
sources can be important in determining PAH burdens.

FarrlngtonJW David A.C., Livramento J.B., Clifford,
C.H, Frew NM and Knap, A. 1986. ICES/10C
intercomparison exercise on the determmatron of
petroleum hydrocarbons in biological tissues (mussel
homogenate) - ICES/2/HC/BT. ICES Coop. Res Rep.
No. 141, pp 1-75.

Law, RJ. and Biscaya J. 1994, Polycyclic aromatic
hydrocarbons (PAH) - Problems and progress in
sampling, analysis and mterpretatlon Mar. Pollut. Bull,
29; 235-241.

Uthe, J F., Musial, C J. and Srrota, G.R. 1986. Report on
the mtercomparatxve study 03/HC/BT on the detenmnatron
of polycyclic aromatic hydrocarbons in biological tissue.
ICES Comp. Res. Rep. No. 141, pp.76-85.

8.2.11 Provide ml‘ormatlon concernmg the
* transfer of halogenated organic
compounds through the food chains
(HELCOM)

In phytoplankton and zooplankton, adsorptron/desorptron
processes probably control the transfer of halogenated
compounds from water to the algae, although they may
subsequently be absorbed. In some species of
zooplankton as well as in mvertebrates and fish, the
uptake of halogenated compounds can occur from water
via the gllls,_as well as from food and partrculate
material. Within their bodies exchange equilibria
between ‘body lipids, blood and water control the
concentrations. Due to the hpophlllc nature of the
contaminants, llpld physrology plays an lmportant role,
and leads to redistribution, for instance, during
spawning. Also, in fish the equilibria established are
dependent upon the size of the organizm (the larger the
fish, the greater the bioaccumulation that occurs). In the
transfer from fish to birds and mammals,
blomagml' cation occurs and the hrghest concentrations
are found in these top predators, but in these ammals
there is often also a greater potential for enzymatrc
brotransformatron to compounds that can be excreted,
but which may also be either more or less harmful than
the orginal compounds. -

Some of the properties of chemicals which are important

for bioaccumulation are:

. Hydrophobrcxty (or mversely the solubrhty)
Molecules having an octanol-water partmon
coefficient (K.;) in the range 10° 10 are
bioaccumulated. These molecules should not have
polar functional groups that increase their
solubrllty, and also facilitate their degradation.
Chloroaromatic (halogenated) and chloroalrphatxc
compounds satisfy these requlrements
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o Persistence
The compounds should not be easnly degraded
either chemlcally or photochemrcally, or
biodegraded or biotransformed (can ‘we define a
half-life value in water, sediment, and biota?). A
suitable cutoff value of the half-life value in water,
sedunent and biota could be selected for this
parameter. S

o thesize of the molecule and the spanal conf guratzon
should also be considered because of limitations

" upon the transport through gills and/or membranes
that constitute the biological tissues.

Molecular mass around 200-500 Da and molecular
srze around (ca. 10 Angstroms) may represent the
upper limit in this case. e

+

The literature concemmg food-cham transfer and

bioaccumulation is extensive and to summanze all /

the information available would represent a

>

. .

consrderable task. For specific aspects however,

_ more detailed mformatlon could be provided at a
later date in response to a focused request

8.2.12 Any other business

Dr Wells withdrew as chairman of the Organic
Subgroup The subgroup thanked Dr Wells for his
inspiring chaxrmanshrp and for all his contributions. Dr
Klungsayr was elected as chauman for the intersessional
period and for the meeting next year.

8.3 Chemical Oceanography Subgroup

8.3.1 Assess and report on the outcome of the
ammoma questlonnalre prepared in
assoclatlon with the Fifth lntercompanson
Exercise on the Analysis of N utrlents in
Sea Water

of the l32 pamcrpants in NUTS 5 106 submltted results
for ammonia. When the first dozen or so sets of results
were received, it was already apparent that the

determination of ammonia was causing some problems.

Soon after the deadliné for submrssron ot‘ results, a
mailshot contammg hrstogram representatrons of the
results was sent out to partlclpants and those that had
determmed ammonia were asked to complete and return
a questionnaire asking for details of their analytical
methods, calibration procedures, etc., so that an
evaluation of them could be undertaken.

A short intérim report was prepared and crrculated in
1993 pendmg a more detailed investigation of the
responses to the questionnaire. - t

r
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A draft of this was considered by the subgroup whrch
recommended that it should be made available in two
versions:

a) the full report, modified and expanded as
necessary, to be sent to those partlcrpants who
returned the questionnaire;

b) a less detailed version, revised as necessary to
render it suitable for publication in the open
lrterature, reprmts to be made available to potential
participants in NUTS 6.

Some specific points worth mentioning here are:

. Desprte the fact that almost all of the partrcrpants
clarm to be using the mdophenol blue method, there
are enormous disparities between reagent
concentrations, reagent combmatrons, and even the
order of addition of reagents.

. ‘ Drscrepancres in calrbratlon procedures are the
most likely sources of error.

¢ It is mterestmg to note that among thé non-
respondents (40%) there is a greater tendency
towards poor quality results.

Aminot and Kirkwood will finalize this report.

8.3.2 Discuss plans for the erth .
Intercomparison Exercise for Nutrient in
Sea Water

The subgroup agreed that there should be no inforrnat_ion
mailshot announcing NUTS 6 until the NUTS § report
has been printed and distributed.

The provisional number of participants for NUTS 6 is
approxunately 150. Accordmg to the ongmal tnnetable
samples should be distributed to the partrcrpants in late
1996. It is likely that the determination of nitrite will be
excluded from NUTS 6 but srlrcate will be mcluded
Alain Aminot is currently running stabtlrty tests on
silicate samples, and will be able to provrde more
information at the next MCWG meetmg in early 1996.
The other determinands will be phOSphate nitrate and
ammonia. Partrcrpants will be encouraged to determme
total mtrogen and total phosphorus, but there will be no
assigned values for these, nor for silicate.

The subgroup agreed that three concentration levels
should be prepared, and that samples of low salinity
should be included, if possible.

8.3.3 Review a note on organophosphorus )
compounds contammg C-P bonds which
are suitable to check recoveries

Smce the work on this subject was reported i in 1994, A.
Ammot has undertaken further research resultmg in a
nme—page document which has been prepared with a
view to publication in the open literature.

A large variety of phosphorus-contammg compounds
were tested and the most srgmﬁcant finding was that
recoveries from sea water were generally very different
from those in fresh water. Virtually 100% recovery is
readily obtained from fresh water in all cases but not so
for sea water. :

Alkaline persulphate is preferable to acidic systems
Workers are advrsed to beware of makmg assumptions
about the recovery achlevable in their partrcular systems,
and to check a variety of compounds for themselves

Rrboﬂavm phosphate is reckoned to be too labile for use
in this context Ammoethylphosphmlc acid (havmg a C-
P bond) was considered more realistic but it gave an
anomalously hrgh (108%) recovery in fresh water, with
respect to high temperature combustion. Phytic acid and
phosphorylchohne chloride are also suitable compounds
for such tests.

When undertakmg recovery checks, the punty and

stability of phosphorus-contammg compounds must be

consrdered For example, care must be taken in oven-

drying, as partial decomposrtron will give rise to a higher

than theoretical phosphorus content for the residue.

8.3.4 Review and report on the progress made
in the determination of dissolved organic
carbon (DOC)

The information presented by Alain Aminot at last year's
MCWG meeting in Brest, mdrcatrng that wet oxrdatron
methods for the determmatlon of DOC in sea water gave
comparable results to methods involving  high
temperature combustron (HTC), has now been confirmed
by independent investigations.

An mtercompanson within the Joint Global
Oceanographrc Flux Study (JGOFS) showed that there
Wwas no srgmﬁcant difference in results from several
different methods, both HTC and wet oxidation (Marine
Chemistry 48 (1995): 91-108).
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In addition, Alain Aminot and Professor Mohamed
Abdullah (personal communication) presented . further
evidence from their own laboratories that the wet
oxidation/UV technique can give results that show
excellent comparability with results obtained by HTC.

Concern was expressed by the subgroup over the way
DOC data are gathered and treated. As the nature of
DOC is not yet well established, and since the DOC
composition undoubtedly varies both seasonally and
geographically, there are potential dangers in treating a
non-specific. determinand like DOC as a single
component with known behaviour, Many users tend to
overestimate the usefulness of DOC in linking variations
in the DOC content in sea water to the variations of other
substances. Unless the DOC fraction is more specifically
characterized, it is uhllkely to supply useful information
for monitoring. There is a need for more background
work on how DOC should be used before it can be
generally recommended for inclusion in. monitoring
programmes.

8.3.5 Review the "Report on Background :
Concentrations of Natural Compounds"
and supplement it with additional
information if available

This topic is covered in Section 9.1 below.

8.3.6 Chemical analysis of anoxic waters

8.3.6.1 Problems related to determmatrons of
constituents in anoxic waters

The authors of this work, M. lgrysell and K. Makela,
draw on their specific experiences in the Baltic Sea.

The effects of the presence of H,S are described in
relation to determinations of nutrients, halogenated
organics, heavy metals, pH and alkalmrty

The subgroup discussed in detail the experimental work
on phosphate contained in the paper.. Phosphate
recoveries  were compared at various sulphide
concentrations in a manual and an automated method,
both based on the formation of molybdenum blue.

The manual method was seriously deficient at a sulphide
concentration of 200 mmoV/1. S. Carlberg described how
he had circumvented this very problem several years
ago, by adding the ascorbic acid to the sample before the
ac1d/molybdate A satisfactory explanatxon for why this
is effective has not yet been found.

In addition to producmg turbldlty, HS is a potentlal
mterferent in the determination as described above in
that it may react with the antlmony-contammg reagent

An antimony-free method using hydrogine as reductant
was recommended to the authors.
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The deétermination of ammonia by the mdophenol blue
method showed a systematxc decrease in senisitivity with
increasing sulphide concentration. The decrease reaches
approximately 20% at a sulphide concentration of 70
pmol/l.

- L . N : . . . . Ve p v * ‘ e
The intention is to broaden the scope of the investigation
with a view to publication in the open literature.

8.3.7 Future work programme |

The subgroup discussed several work items for the
intersessional period. These items are listed in the Action
List in Annex 3.

8.3.8 Quahty Assurance Guldelmes for the
Baltic Monitoring Programme

Shortly before the end of the meetmg, the subgroup
received the draft report of the recent meeting of the
ICES/HELCOM Steering Group on Quality Assurance

of Chemical Measurements in the Baltic Sea. The’
members of the subgroup agreed to review the document -

and comment by correspondence to S. Carlberg before
15 May 1995. More detailed comments are possible up
to September 1995.

8.3.9 Election of Chairman

'I'he subgroup unammously re-elected Mr Strg Carlberg
as chairman for the intersessional period.

9 PLENARY DISCUSSIONS OF
SUBGROUP WORK ‘

The MCWG adopted the pomts of vrew and the

recommendations put forward by the respective
. subgroups.
9.1 lleyteiy the Report "Bacltground '

Concentrations of Natural Compounds"
and Supply it with Addltlonal Informatlon
if Available o

This report has been dlscussed in the three subgroups

This section collates the outcome of these discussions as-

agreed upon during the plenary session.

The report nges a very acceptable definition of

background concentrattons of natural compounds but

then fails to treat this concept in a consnstent manner.

S

The information presented in the report as background . V

concentratrons is a mixture of:

1) present-day concentrations from areas that can be

used for reference purposes  (reference

concentrations);



2) hrstorrcal concentratlons", that may be used for
some Kind of reference although they do not meet
the requirements for background concentrations;

3) background concentrations.

This inconsistent use of the concept is drsturbmg, will
mevrtably cause confusion among readers, and may lead
to incorrect use of the information in, e.g., assessment
work.

The report states the fact that ministers from various
countries have agreed to reduce the loads of some 36
natural and unnatural compounds by at least 50% or
more before the year 1995. After this, the report makes
the incorrect assumptron that “It is essential to know the
background concentrations of natural compounds to be
able to estabhsh this reduction accurately and to be able
to use water qualrty models in which sources and effects
are coupled" This statement is based on a mlsconceptron
-itis mterestmg to know background concentrations, but
they are not needed for the purpose stated above. In
order to establish the reductions, one needs to have
reliable information on concentrations of the substances
in question in the relevant matrices in nature, before the
reductions in discharges have been carried out. Then one
needs to follow, over several years, how the
concentratrons in nature decline (if they do declme)
Fmally, one should preferably also model what decline
in concentratrons could realrstrcally be expected and
compare this with the observed results.

In addmon to concentrations, pnmary and secondary
effects should be studied, in particular for nutrients.

The report sets one background value for the respectrve

parameters Background values are m general highly -

dependent on natural processes in the area, e.g., different
geologrcal chemical and biochemical processes
mcludmg natural variations in the rock composrtrons
Therefore, in all tables, a background value should not
be given as an average value but as a range.

It should also be stated more clearly from where the
different values have been derived, e. 2. for metals, from
which rivers, if it was surface or deep sea waters, etc., -
because due to natural biological processes the deep sea
is enriched with dissoived constituents compared with
the surfacé waters. This would make it possrble to more
correctly apply the values given in the report locally.

It is tmportant that the report is updated takxng new
literature into account, as newer data generally are more
relrable There will soon be more data avarlable from
areas like the Arctic through the AMAP programme and
there has recently been published river data from areas in
Siberia.

Numents ,

of the methods described in the methods section, some
are more obviously than others mtended to be applicable
to work on nutrients. The group can accept those, with
the exceptron of method 6 since this method mcorrectly
assumes that concentratrons of nutrrents are necessarily
low in unpolluted natural sea water.

The sub—chapter on sea water makes a very important
statement that intensive farmmg mvolvmg large-scale
use of industrially manufactured fertrlrzers started in the
early 1950s. The operatlonal consequence of thxs
statement is that i m the absence of data on concentrations
of nutrients in a pnstme North Sea, reliable anal)tlcal
data from the period before 1950 could be used as the
best approxrmatron of historical reference data (not
background data) The sub-chapter is very acceptable
with the exceptron that the legend to Table 4 should state
that the concentrations are “historical reference values”
and data obtained after 1950 should be omitted.

It is not clear in the sub—chapter on rivers whether the
authors have made any drstmctlon between data before
and after the ‘early 1950s in the same way. The legends
to Tables 1-3 make reference to a number of
pubhcatrons from the years 1920-1992. It is possrble
but not obvious, that these publrcatrons deal only with
“historical” data, The report would have gained a lot in
credrbrlrty if the presentatron had included clear
reference to the years. that these data and estimations
refer to, in the same way as was done for Table 4.

This cnttcrsm should not detract from the fact that the
chapter on nutrients contains useful information both in
the text and the tables.

Metals

The statement on page 32, line 3 "Furthermiore and
unlike for nutnents advection of Atlantrc water across :
the shelf break cannot be considered as a source of trace
metals to the North Sea” might need to be modified. An
ongomg EU—pro_]ect "OMEX", dealmg with the exchange
of deep-sea water and the shelf, would presumably give
valuable mformatron as to whether the Atlantic waters
can also act as a source of metals.

. Chapter 5 Paragraph 3: It is not correct to use results of

metal concentratrons from "old" deep sea water as
background concentratrons, e.g., for the North Sea. Even
if the deep sea water was "old", the metals/contammants
could have been transported to the area more recently In
addition, natural processes could have taken place which

_also might have an mﬂuence on the present

concentrations in the deep séa areas.

Chapter 5 Paragraphs 7/8 Models should always be
tested through field investigations.

Some of the values in the table on page 32 were
questroned the Pb concentration in Atlantic waters being
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too ‘high, and also the Zn value grven as 0.13 + 0.40. The
river values aecordmg to Zuurdeeg were also
surprlsmgly high as background values.

As for other matrices, it would not be posslble to set one
background value for blue mussels, as this would depend
both on the area where they live as well as the different

. conditions of the mussel during the different seasons.

Orgamcs

The report considers three groups of organic compounds
those with no natural sources (e.g., DDT, toxaphene),
those for which there may be minor natural sources (e.g.,
chlorophenols dioxins and furans); and those for which
natural sources could provrde a srgmﬁcant quantrty of
material (e.g., PAHs). For PAHs, processes of
tncomplete combustion have represented a source
throughout htstory The workshop investigated the use of
sediment core data to infer background concentrations.
Few such data were avatlable from the North Sea,
however. Some tentative data were also explored for
water, mussels and the atmosphere

In the drscussron it was reported that some addmonal
data concemmg PCBs, dioxins and furans in cores were
now available in Canada. Degradatton of PAHs in deep
sediments could also lead to an underestimate of the
natural background concentratrons Sediment case
studies are now under way in the Skagerrak/Norwegtan
Trench area, and a report including additional data for
PAHs will be available by the end of 1995. There could
still  be problems in defining historic background
concentrations adequately if they are below current
limits of detection.

The report herghtened the awareness of the scxenttﬁc
communlty to the scarcity of relevant data with whtch to
address this toprc It may take some years before
sufﬁcnent new data are avatlable to make a full
reassessment exther feasxble or necessary; until then the

sub-chapter on organics can stand.

Comments on Chapter 2:  Recommendations and
conclusions

Conclusion 1 . o
The definition is in order but has not been applied
consistently in the report.

Conclusion 4 ‘

This conclusnon is not considered to be acceptable since
the main matenal presented in the report is not
background concentrations according to the definition in
the report. In addition, not all literature has been taken
into account

Conclusion 5

This conclusron is not acceptable It presents a very
surprising 1dea that background concentrations for the
North Sea can be found by determining present-day
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concentrations in samples taken from other parts of the
world! Clearly, such samples would represent only the
current conditions in that parttcular area. A sample taken
today in the North Sea would represent a partrcular part
of the North Sea as it is today, and the pristine conditions
in the North Sea would be difficult if not impossible to
find (dependmg on the substance) in any sample
Conclusion 7
This conclusion is unacceptable in its present form. What
the recommended work will establish is probably what is
commonly known as reference concentrattons

.
Conclusion 10
This conclusron is phrased incorrectly if it is (also)
intended to deal with nutrtent concentrations. As
discussed, concentrations of nutnents in unpolluted sea
water are frequently high for natural reasons '

Dr Berman noted that the division of the 'MCWG mto
three subgroups had the advantage that a heavy agenda
can be dealt with, at the expense, however, of cross-
fertilization, discussion and exchange of ideas and
information between people of different subgroups He
personally would like to sit in at dlscussmns on some
subjects in other subgroups This point of view was
shared by other MCWG members The Chamnan agreed
to attempt to structure next year‘s meetmg so as to take
this remark into account.

10 ANY OTHER BUSINESS

»

No other matters were raised under this agenda item.

11 RECOMMENDATIONS AND ACTION
LIST

The action list and recommendations are given in
Annexes 3 and 7, respectively.

12 DATE AND VENUE OF NEXT
' MEETING : : -

The MCWG discussed the venue and time of the next
meeting. The Instituto Hydrografico in Lisbon, Portugal,
offered to host the 1996 meeting of the MCWG. The
MCWG acknowledged the invitation with appreciation,
It was decided to plan the meeting for 10-17 February
1996.

{
13 CLOSURE OF THE MEETING -
Staff members of the Marine Research Institute joined
the closing session of the Working Group. On behalf of

the MCWG, the Chairman thanked them for their warm
hospitality and for the efforts and services they provided.



In addition, the Chairman thanked the subgroup
chairmans for their efforts and support, and all members
for their hard work.

The Chairman noted in particular that Dr Wells withdrew
as chairman of the Organic Subgroup. On behalf of the
entire group, he thanked Dr Wells for his extensive
contributions to the MCWG and for his personal support.
He expressed the hope that Dr Wells would continue his
membership of the MCWG.

The Chairman closed the meeting at about 15.00 hrs.
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ANNEX 2
MARINE CHEMISTRY WORKING GROUP

Reykjavik, Iceland, 3-7 April 1995

AGENDA

Opening

Adoption of the agenda

Report of the 82th ICES Statutory Meeting

Reports on related activities

4.1

4.2

43

4.4

45

4.6

Joint Monitoring Group of OSPARCOM
Intergovernmental Oceanographic Commission
ICES

EU-S,M&T QA pilot project "QUASIMEME"
Quality assurance in the Baltic Sea

Other activities

Reports on projects and activities in Member Countries

Requests from ACME and regulatory agencies

Plenary presentations

Subgroup activities and discussions

8.1

Trace Metal Subgroup

8.1.1 (C.Res.1994/2:7:1f) Investigate the possibilities of organizing an ICES baseline study on
contaminants in the near future

8.1.2 (C.Res.1994/2:7:1g) Review and report on the progress with respect to a project on estuarine
behaviour of metals

8.1.3  (C.Res.1994/2:7:1h) Discuss and report on the need for deveioping methods for the determination
of speciated metals in sea water

8.1.4 (C.Res.1994/2:7:1i) Review and report on progress with respect to an interlaboratory study on
analyses of trace metals in sea water and, if appropriate, devise a plan and timetable ’

8.1.5 Compare the general performance of the NOAA and QUASIMEME interlaboratory studies

8.1.6 Review the “Report on Background Concentrations of Natural Compounds” and supplement it
with additional information, if available

8.1.7 Review progress on the relationship between trace metal concentrations and lipid contents in
biological tissue, discuss (possible) plans for future activities
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9.

26

8.2

8.3

8.1.8  Review the overviews on organotin and organomercury compounds
8.1.9 Review "new" contaminants and determine where reviews or overviews would be warranted
8.1.10 Any other business raised by the subgroup

Organic Subgroup ,

. !
8.2.1 (C.Res.1994/2:7:1a) Finalize, in the light of the outcome of the ASMO meeting, a list of organic
parameters which can be monitored in biota and sediments on a routine basis and advise on the quality
assurance measures for these contaminants (OSPAR 1.1) |_

822 (C.Res.1994/2:7:1b) Review an assessment of methodology for the determination of lipids in
blologlcal tissues and consider the need for an intercomparison exercise for measurements of lipids in
marine samples

823 (C.Res. 1994/2:7: Ic) Evaluate review notes on chlorinated alkanes, monocycllc aromatic
hydrocarbons, modern pesticides in marine waters and organotin compounds, and on data management
systems for chemicals transported over the sea (HELCOM 2)

824 (C.Res.1994/2:7:1f) Investigate the possibilities of organizing an ICES baselme study on
contaminants in the near future

8.2.5 (C.Res.1994/2:7:1j) Review, with a view to adopting, an overall assessment of theiresults of the
Intercomparison Programme on the Analysis of CBs in Marine Media ‘

8.2.6 (C.Res.1994/2:7:1k) Assess and report on the outcome of the investigation on CB-panems in
marine mammals

82.7 (C.Res.1994/2:7:1n) Discuss plans for an intercomparison exercise on non-ortho CBs in marine
media

8.2.8 Review the “Report on Background Concentrations of Natural Compounds and supplement it
with additional information, if available ‘

829 Review "new" contaminants and determine where reviews or overviews would be warranted
8.2.10 Any other business raised by the subgroup
Chemical Oceanography Subgroup

8.3.1 (C.Res.1994/2:'f:ld) Assess and report on the outcome of the ammonia questionnaire prepared in
association with the Fifth Intercomparison Exercise on the Analysis of Nutrients in Sea Water

83.2 (C Res.1994/2:7:1¢) Discuss plans for the Sixth Intercomparison Exercise on the Analysis of
Nutrients in Sea Water

8.3.3 (C.Res.1994/2:7:11) Review a note on organophosphorus compounds containing C-P bonds which
are suitable to check recoveries

8.3.4 (C.Res.1994/2:7:1m) Review and report on the progress made in the determination of dissolved
organic carbon -

83.5 Review the “Report on Background Concentrations of NaturalACompounds” and supplement it
with additional information, if available

8.3.6  Any other business raised by the subgroup

Plenary discussion of subgroup work



10.

11

12.

13.

Any other business
Recommendations and action list
Data and venue of next meeting

Closure of meeting
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R. Law
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Members C-O Subgroup,
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ANNEX 3
MARINE CHEMISTRY WORKING GROUP

Reykjavik, Iceland, 3-7 April 1995
ACTION LIST
Contact a Dutch organization to provide a computer program for modelling and

send an expert to the Workshop on Estuarine Behaviour of Metals.

Act as chairman for the Workshop on Estuarine Behaviour of Metals and contact
relevant persons.

Send the report "The Relationship Between Trace Metal Concentrations and Lipid
Contents in Cod Liver" to ICES WGSAEM.

Include issues raised by the Trace Metal Subgroup and by the Organic Subgroup
into the overview of tributyltin.

Investigate the possibility to prepare an overview of the recent developments on
organo-Hg.

Prepare review note on triphenyltin.

Provide information about the national policy regarding
organotins to W. de Waal before 1 September 1995.

Provide R. Law information on relevant national authorities to be contacted in case
of accidents at sea before 20 April 1995,

Send paper on “Sources of data on chemicals transported by sea” via the Chairman
to ACME.

{

Compare and contrast different multivariate methods on a common data set of PCBs
in different species.

Prepare review note on Irgarol 1051,

Prepare a note on tris(4-chlorophenyl)methane and tris(4-chlorophenyi)methanol
Act intersessionally as chairman of the Organic Subgroup

Act intersessionally as chairman of the Chemical Oceanography Subgroup.

Review report "Quality Assurance Guidelines for the Baltic Monitoring f’rogramme”,
provide comments to S, Carlberg before 15 May 1995 or 1 September 1995.

Act as chairman intersessionally of the Trace Metal Subgroup.

Update document on modern pesticides and present it to next year’s meeting.

Contact IOC in order to discuss their participation in the MCWG.



B. Pedersen,
J.F. Chiffoleau

J. Boon, T. Alsberg,
P. Roose

W. de Waal

A. Abarnou, P. Roose,
E. Nixon, M. Haarich,
T. Alsberg

P. Roose

A. Aminot, D. Kirkwood

A. Aminot

Arrange a plenary presentation covering metals for the next
MCWG meeting.

Provide W. de Waal information on their lipid research
programmes.
Coordinate lipid research programmes.

Look into the importance of lipids as co-factor.

Coordinate research on lipids as co-factor.
Finalize report on ammonia questionnaire.

Report on stability of silicate samples.
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ANNEX 4

MARINE CHEMISTRY WORKING GROUP

Reykjavik, Iceland, 3-7 April 1995 :

f

A Compansorx of the General Performance of the NOAA and QUASIMEME lnterlaboratory Studies for Trace
Metals }

The comparison of the results of the two interlaboratory
studies proved to be rather more difficult than
anticipated. The main reason for the difficulty lies in the
differences in the samples used in the two studies and
their trace metal concentrations.

In this discussion I assume that all members of the
MCWG are familiar with QUASlMEME but not with the
NOAA protocols.

The NOAA exercises are in their tenth year and we are
now preparing the samples for NOAA/9. For the last
several years the pamcxpants have been asked to analyze
an unknown sediment and a marine tissue along with a
designated appropnate certified reference material for
each. Five replicate results are reqmred for Al, Cr, Fe,
Ni, Cu Zn, As, Se, Ag, Cd, Sn, Hg and Pb for both
matrices, plus Be, Si, Mn, Sb and Tl for the sedtments
The purpose of the NOAA study is to define a group of
laboratories which is apparently competent to analyze a
material for a particular analyte and to determine the 95
percent confidence interval for the determination.
QUASlMEME’s purpose is apparently somewhat
different in determining whether a laboratory can
analyze an analyte to within a preconceived variance
from an assigned value (Z score).

In order to help provide benchmarks for accuracy the
NRC laboratory also analyzes each of the samples for
most of the analytes by two different analytlcal methods
Where possible, one set of results was produced usmg
1sotope dilution mductxvely coupled plasma mass
spectrometry However, if the value assigned by NRC
does not dxffer sngnlﬁcantly from the derived mean of
the ¢ selected group the latter value replaces the assxgned
value for evaluation purposes It has been several years
since there has been any significant difference between
these values except for some difficult determmatron like
tin in a biological tissue.

Therefore, one purpose of the exercise was to arrive at an
accepted value for each analyte concentration for each
unknown sample in order to evaluate laboratory blases
The overall mean concentration for each metal was
calculated from the mean of laboratory replicates and the
NRC data. These means were assumed to be normally
distributed, which may not be a valid assumptlon at very
low concentrations, but for the purpose of this exercise it
" is felt to be adequate. A successively applied Student ¢

30

tést at the 95 percent confidence level was used to
identify outliers. This approach was ploneered by this

laboratory in the 1980s when we coordinated several :

intercomparison studies for the MCWG.

The majority of laboratories in ‘the NOAA studies
employ HF in the decomposition of sediments and this is
a policy fostered by NOAA. However, about five of
about 40 sediment pamCIpants in the 1994 exercise did
not use HF. Their results were combined with the others
and were usually seen to be rejected in the ¢ selection as
being significantly low.

In order to compare the two studies a choice had to be
made Either the NOAA data had to be recalculated
using robust stattstnc or the QUASIMEME data had to be
recalculated using the Student ¢ test to 1dent1fy outliers. I
chose the latter approach because, frankly, I have been
unable to understand robust  statistics , nor was |
successful in an attempt to apply 'it using a
QUASIMEME program supplied to me.

Dll‘l'erences in QUASIMEME Results Due to
Recalculation

Tables I to IV show the QUASIMEME trace metal
results for 1994 using both robust statistics and what I
call ¢ selection. Where partial and total decomposition
values for sediments have been calculated I have also
calculated a combined value because this what would
have been done in the NOAA study. The rejection of
outliers by the ¢ test almost invariably leads to lower
coefficients of variation (CV) for the mean. Calculations
of Cvs are affected by rounding. '

For thé Sedimént QTMOO6MS the means differ

significantly from those calculated by robust statistics for
Al, Cd and Hg and are rather closer to the assigned
values. They are also significantly different from the
“total” Cu and Pb values but are lower than the assigned
values for these analytes This is understandable because
they contam “partial” results. There is apparently a group

of more than 20 laboratories in strong agreement:

regardmg the concentration of Zn with a CV of 2
percent.

For the Sediment QTMOO?MS, only the Al values are
significantly different and the ¢ selected mean for Al is
almost identical to the assigned value.
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For the biological tissues there are only significant
differences for the means for Cd and Pb in the plaice
muscle. These are both analytes for which there are
indicative values rather than assigned values. The Ni
values for the plaice sample have a bimodal distribution
above and below the mean with very few near the mean.
This results in a large CV by any method of calculation.

It should be noted that results from a group of
laboratories producing a CV greater than 50 percent can
not possibly be normally distributed unless some of the
results are less than zero concentration. This is often the
result of the sample concentrations being too close to the
limits of detection for some of the participants. The ¢
selection usually obviates this problem.

Some Comparisons of QUASIMEME and NOAA
Results

As stated above, the biggest problem in comparing
results between NOAA and QUASIMEME lies in the
large differences in trace metal concentrations in the
samples used. In general, the European samples have
rather lower trace metal concentrations in sediments, fish
muscle and mussels.

Tables V to VIII attempt comparisons assuming that all
results were calculated in the NOAA manner. In general,
we have to assume that the competence of the ¢ selected
laboratories on either side of the North Atlantic is
comparable.

It would be interesting to arrange for the two studies to
use identical samples sometime in the near future.
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Table I- Sediment - QTM006MS (mg/kg)

Assigned Value N Robust Statistics 1 Selection -
Mean - Std. Dev. CV-% Rejections Mean Std. Dev. CV-%
Aluminum 29300 30 25430 9278 36.5 11 30300 2100 6.8
Cadmium 0.03 42 0.041: 0.028 69.1 10 0.028 0.008 - 31
Mercury 0.024 34 0.028 0.015 528 12 0.020 0.006 26
Zinc 30.5 45 30.6 26. 8.4 23 306- 0.6 2.0
Arsenic 6.1 15 6.1 1.2 19.1 2 6.2 09- 14
Copper 3.2 15 3.0 0.9 29.7 2 3.0 0.7 23
Copper’ 4.59 33 4.1 0.8 204 k) 4.1 0.7 18
Copper” 48 . 6 3.7 0.8 21
Lead” 10.1 14 8.0 5.1 64.3 1 9.9 22 24 -
Lead'. 17.1 33 16.1- 2.8 17.2 10 16.7 1.0 6.2
Lead™. 47 2 144 39 27
Chromium” 19.0 6 19.0 11.0 582 0 19.0 9.7 51
Chromium' 35.0 17 350 82 235 3 34.1 5.5 16
Chromium® 23 : 5 316 6.5 19
Nickel 8.7 6 8.7 1.1 12.8 0 8.7 1.0 11
Nickel' 12.0 17 12.0 1.3 112 5 11.6 05 49
Nickel". 23 : 11 116 0.5 49
P partial decomposition. * - total decomposition - ¢ - combined results
Table 11 Sediment - QTMO007MS (mg/kg) :
Assigned Value N Robust Statistics t Selection

; Mean Std. Dev. CV-% Rejections Mean - Std. Dev. CV-%
Aluminum 36400 30 32736 7925 242 8 36500 - 2900 : 7.9
Cadmium - 1.46 - 45 14 0.3 21.6 19 - 1.4 0.2 6.2.
Mercury - 0.384 - 35 0378 0.074 19.6 7 0.38 . 0.05 13
Zinc : 170: 45 165 : 13- 7.7 5 167 10 5.8
Arsenic - 16.6 - 15 16.6 1.9 113 1 164 1.5 92
Copper 2456 47 235 24 10.1 2 236, 22 92.
Lead 498 46 415 7.6 16.0 : 10 48.4 44 - 9.0
Chromium - 79.3 23 79.3 227 286 2 78.6 19.6 25
Nickel” 17.4 6 174 1.3 7.7 0 174 12 6.8
Nickel' 223 19 223 38 17.2 1 220 32 15
Nickel® 25 ‘ 1 20.8 - 3.5 17

P _ partial decomposition

* - total decomposition -

¢ - combined results
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Table H1' Plaice Muscle - QTM004BT (mg/kg) -

: Assigned N Robust Statistics 1 Selection -
.Value ! [
Mean Std. Dev. CV-% Rejections Mean - Std. Dev. CV-%
Cadmium 0.0069 39 0.0087. 0.0055 63 13 0.0061 - 0.0018 - 30
Mercury - 0.062 . 38 0.062 . 0.017 28 15 0.060 0.012 9.6
Zinc 5.48 41 5.82 0.84 14 7 5.62. 0.58 10
Arsenic 6.06 16 6.06 . 1.72 28 3- 5.70 1.53 27
Copper - 0.22 42 . 0323 0.186 - 58 13- 0.22 0.04 19
Lead 0.043" 38 : 0.055 0.046 84: 20 0.019 0.008 41
Chromium 0.174 20 0.174 0.098 56 3 0.15 0.07 44
Nickel 0.142 17 0.142 . 0.103 - 72 1 014" 0.10 72
* - indicative value only -
Table IV Mussel - QTMO005BT (mg/kg) -
Assigned N Robust Statistics . t Selection
Value - ;
Mean - Std. Dev. CV-%. Rejections - Mean Std. Dev. CV-%

Cadmium . 0.051- 42 0.058 0.021 36 12 0.053 0.010 : 19
Mercury - 0.024 . 38 0.025 0.008 30 13 0.023 0.003 13
Zinc - 16.4 41, 16.3 1.8 11 13. 16.5 . 0.8 5.1
Arsenic 1.29 16 - 1.29 0.32 24 . 4: 1.29 - 0.16 12
Copper - 1.60 - 42 1.70 0.33 19 7 1.61. 0.25: 16
Lead - 0.465 - 42 0.469 - 0.123 26 15 044 0.03 - 7.8

.{ Chromium . 0.660 20 0.660 - 0.207 31. 3 0.68 . 0.15 21
Nickel . 0.518 19 0518 0.105 20 . 2 0.50 0.08: 16




w
#  Table V. A Comparison using { Selection: QUASIMEME and NOAA (1992)- mg/kg

N Sediment - QTMO06MS N - Sediment R (NOAA/6)
Rejections Mean . Std. Dev, CV-% r Rejections Mean Std. Dev. CV-%

Aluminum 30 11 30300 2100 6.8 22 6- 21900 - 2070 9.5
Cadmium : 42 10 0.028 0.008 : 31 27 ) 0.14- 0.03 18
Mercury - 34 12 0.020 0.006 - 26 17 3 0.038 0.016 33
Zinc - 45 23 30.6 06 - 20 31: 4. 44.2. 5.3 12.
Arsenic - 15: |2 6.15 0.85 14 23 3 6.2. 1.1 18
Copper® 15 |2 2.96 - 0.69 - 23 ,
Copper. 33 |3 108 0.72 18 .
Copper’ a8 |6 371 0.77 21 31 16 98 0.9 9.1
Lead” 14 - 1 9.86 - 2.22 24: :
Lead. 33 10 16.7 1.0- 6.2 : E
Lead". 47 2 14.4 3.9 27 27 2 10.4 - 2.5 24
Chromium® 6: |0 19.0 - 9.7 51, : B
Chromium' 17 3 34.1 5.5 16 - . 5
Chromium”. 23 5 33.6 6.5 19 - 29 - |9 375 5.9 16
Nickel” 6 - 0 8.7 1.0 1)
Nickel 17 15 116 - 0.5 4y :
Nickel” 23 11 11.6 - 0.5 49- 27 3 20.6 1.4 68"

P . partial decomposition * - total decomposition - ¢ - combined results

Table V1: A Comparison using f Selection: QUASIMEME and NOAA (1994)- mg/kg :
. Sediment QTMOOTMS - | Sediment U (NOAA/S) -

N- Rejections » Mean Std. Dev. CV-%. IN: Rejections - Mean - Std. Dev. CV-%
Aluminum - 30- |8 36500 - 2900 719 36 - 18 51600 » 1900 - 3.6
Cadmium - 45" 19 - 143 - 0.09 6.2 35 10 1.44 0.15 104 -
Mercury - 35 7 0.383 - 0.048 . 13 28- -16 0.56 0.07 12.
Zinc - 45 5 167 - 10+ 58 0 6- 205 12 5.8
Arsenic - 15 1 164 - 1.5 9.2. 31: 3. 16.0 23 14
Copper : 47 2 236 22. 9.2 40 - 9 72.7 4.0 5.5
Lead 46 10 48.4 - 442 9.0 39 6 113 10 8.7
Chromium - 23 2 786 19.6 25 38 . il 50.8 6.0 12
Nickel” 6 Q- 174 1.2 6.8 - B
Nickel'. 19 1 220 32 15 - :
- I'Nickel”. 25 [ 208- - 35 - 17 36 - - 3-- 228 25 . 11 .-

P . partial decomposition * - total decomposition -

¢ . combined results .



Table VII: A Comparison using f Selection: QUASIMEME and NOAA (1992)- mg/kg -

s€

Error! : N: ?laice Muscle - QTMO04BT - IN: Flounder Muscle Q (NOAA/6) -

Bookmark: not | [ : ¢

defined.’ . . ‘

3 Rejections - Mean - Std. Dev. CV-% : Rejections Mean + Std. Dev. CV-% -
Cadmium : 39 13 0.0061 - 0.0018: 30 18- 6 0.0078 - 0.0009 11
Mercury - 38: 15 0.060 - 0.012. 9.6 23 5 0.068 - 0.007 98
Zinc 41 7 5.62 . 0.58 - 10 29 - 7 5.1 0.32 6.3
Arsenic 16 3 5.70- 1.53 27. 22 4: 26.8: ‘2.5 98
Copper - 42 . 13- 0.22 0.04 19 28 . 8 0.72. 0.08 12
Lead - 38 20: 0.019 - 0.008 - 4] 20 : 3 0.096 . 0.025 27
Chromium - 20+ 0.15: 0.07 44 27 8- 148 0.23 15
Nickel 17 1 0.14: 0.10 72 21. 5 0.78 0.15° 19
Table VIII: A Comparison using ¢ Selection: QUASIMEME and NOAA (1993)- mg/kg -

N Maussel - QTMO0SBT . . IN- Mussel S (NOAA/T) -
: Rejections - Mean Std. Dev. CV-%: . Rejections - Mean Std. Dev CV-%

Cadmium 42 12 0.053 0.010 - 19 - 38 - 14 0.15 - 0.01 64

Mercury - 38 13 0.023: 0.003 . 13 24 3 0.011 0.002 16 -
Zinc- 41 13- 16.5 0.8- 51 40 - 12 257 0.9 35

Arsenic 16 - 4: 1.29 0.16 . 12 32. 9- 2.50 0.22 9.0-
Copper . 42 7 1.61. 0.25 16 . . 140 - 11 0.76 0.04 54-

Lead : 42 15 044 . 0.03 7.8 34 . 10 - 0.21 0.03 13

Chromium 20 3 0.68 - 0.15 21 29 11 0.093 - 0.026 29

Nickel - 19 2. 0.50 - 0.08 - 16 31- [® 0.16 0.03 17

EETErN

[



ANNEX 5

MARINE CHEMISTRY WORKING GROUP :
Reykjavik, Iceland, 37 April 1995 ;

CHLORINATED ALKANES IN THE f\lARlNE ENVIRONMENT

INTRODUCTION

Chlorinated alkanes are a large group of compounds and
it can be assumed that not all members are relevant for
the marine envu'onment GESAMP (1990) made a
selection based on criteria such as log Kg;,, toxicity,
persistence, production, and use of the chemical. The
resulting list of potenttally harmful substances contained
mainly low molecular weight (C,-C) chlorinated
alkanes such as chlonnated methanes  (e.g.,
dichloromethane, chloroform, carbon tetrachloride),
chlorinated ethanes (e.g., 1,1,2,25tetrachloroethane,
1,1,2-trichloroethane), chlorinated ethenes (e.g., 1,1,2,2-
tetrachloroethylene, 1,1,2-trichloroethylene) and
epichlorohydrin (1-chloro-2,3-epoxypropane).

The compounds in question exhibit similar physlco-
chemical properties, have a wndeSpread use, and are
produced in large quantities. Due to their persnstence and
volatility, they may be transported over considerable
distances (Krysell, 1989) A number of these’ compounds
therefore been used as tracers for atmosphenc mixing
and ocean flux studies (Fogelqvist er al., 1982; Krysell
and Wallace, 1988; Krysell 1992). It can therefore be
expected that a certain. a.mount will enter the oceans
through equilibrium partmonmg Blodegradatlon (mostly
aerobic) has been reported but the data are somewhat
conflicting, varymg from practically none to
considerable degradatlon (Howard, 1991; Howard et al.,
1991). No significant adsorptlon to sediments is
eXpected especially not in sediments with a low organic
carbon content, and no sngmﬁcant bloconcentratlon is
expected (Howard, 1991) However, concentrations in
biota (Drckson and Riley, 1976) and sediments (Blanchr
et al., 1991) are sxgmﬁcantly higher than those in the
surrounding environment.

Most of the above compounds have been mtenswely
studied in ground- and ﬁ'esh-water systems However,
much less is known about their presence and behaviour

in the marine environment. _This paper is deltberately:

limited to findings in the marine environment,
CHEMICAL AND PHYSICAL PROPERTIES

An overview of the most important physico-chemical
properties of a number of chlorinated alkanes can be
found in Table AS5.1. All compounds are liquids at room
temperature, but will exist primarily i m the vapor phase
as a result of their relatively high vapor pressure This
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property has led them to be unportant atmospheric
contaminants. It can be expected that ' atmospherlc
transport followed by equrllbnum partitioning will cause
a wndespread distribution in the environment, especially
since residence times in the atmosphere are relatively

- high. It is believed (Howard l99l) that as a result of

their water solubtllty, Henry’s Law constant and vapor
pressure no significant adsorptton to soil will occur. The
compounds are believed to be rapldly removed from soil
by evaporatlon or leached out into ground water, where
their fate remains unknown. The relatively low log K

would also suggest that no significant bloconcentratron
will occur.

SOURCES
Natural sources _
No natural sources are known for the members of this

group of compounds with the exception of chloroform,
which is a plant volatile (Graedel, 1978).

Artiﬁcial sources

All members of the group are unportant mdustnal
products or intermediates and are used i in a vanety of

roles such as degreaser, fire extmgutsher, grain fumigant,

'solvent couplmg agent in antr~knock gasoline, dllutlon

agent for pesttcndes floatation agent paint_remover,
metal degreaser and dry cleaning agent (IARC, 1979;
Drury and Hammons, 1979; Khan and Hughes 1979; -

‘U.S. EPA, 1979, 1980; Vershueren 1983; Wallace et al.,

1987).

Contamination of the envuonment will take place as a
result of fugmve emissions dunng productlon and use of

" the chemicals or through waste water and effluents of the

followmg industries: pamt and ink mdustnes, metal
mdustnes, non-ferrous metal industries, orgamc
chemical industries (petroleum refining, pesticide
production, rubber industries, plastic industries),
pharmaceutlcal industries, and cleaning industries (Drury
and Hammons, 1979; Johns, 1976; Khan and Hughes,
1979; Singh et al., 1979; U.S. EPA,' 1980, 1981;

Vershueren, 1983). Chloroform is also produced during

~the chlonnatlon of dnnkmg water, cooling water, and -

mumctpal waste water (IARC 1979; U.S. EPA, 1975,
1984). Annual productlon quantities for a number of -

chlorinated hydrocarbons can be found in Table A5.2.



Table A5.1. Relevant physlco-chemrcal parameters for a number of chlorinated (C -C ) hydrocarbons (after Howard,

1991 van Leeuwen etal, 1992)

P

MW’

Component BP . MP™ log R s Vapor pressure v

C 0 (o) ©® K, (mg/) (mm Hg) (atm-m /mole)
carbon tetrachloride 76.54 =23 153.84 2.83 805 T13.8 at 20°C 3.04E-2 at 23.8°C
ccl
chioroform 61.7 =635 119.39 197 7950 746 at 25°C 3.35E-3 at 35°C
CHCL . ... . r o L , o
dichloromethane 39.75 =95.1 84.94 125 13000 33392 25°C 2.68E3
CH/CL, , r o . 4 - . r L
T,1-dichloroethane 573 ~96.98 98.96 1.79 5060 227 at25°C 587E-3
CHCHCl, , N , L o N
T.2-dichlorocthanc 8347 =35.36 98.96 148 8524 78.7 at 20°C 9.77E4
CH,CICHCI . . ‘ e o
tetrachiorocthane 146.5 =36 167.86 23 2962 6.1at25°C 355E4 at 25°C
CHCL,CHCI, , . . .
tetrachloroethylene 2t . | -9 16582 34 1503 1849 at 25°C 1.49E-2
c,cl, o , , L A
N 0 Z-rchlorocthans 1138 36,5 13342 2.07 3420 30.3 at20°C T.2E-3 at 20°C
'CHCLCH,CI ‘ . , e '
l,l,l-trichloroethane 741 ~304 13342 249 1495 123.7at25°C 8E-3
CCLCH, . . L L
trichloroethylene 87 =73 131.40 242 1100 69.0at25°C 1.03E-2
CCLCHCL . r . . R o
pentachioroethane 161 =29 20229 3.05 380 3.5at25°C T.94E-3 at 25°C
CCL,CHCI, ‘

'Boiling point, "Melting point, "Molécular weight, ‘Log octanol/water partition coefficient, *Solubility in water,

*Henry's Law Constant

Table AS.2. Annual production quantities for a number of chlorinated hydrocarbons (Howard, 1991).

Chemical

Annual Production Quantities

R (tonnes)
monochloroethane 304 000 (1976) .
1,1,1-trichloroethane 286 000 (1976) .
1,2-dichloroethane 3.6 million (1976)
carbon tetrachloride 266 000

ANALYSIS

Volatiles are extracted from the matrices by liquid-liquid
extraction or by volatlhzatron Eklund et al. (1978) used
a batchwise llquld-llquld extraction in a funnel with
pentane for the extractron of volatiles from sea water
(see also Fogelqvist ef al.; 1982; and Fogelqvnst, 1985, in
Krysell, 1989). Fogelqvist and Krysell (1986) used a
hquld-hquxd extraction in a segmented flow drrectly
coupled to the on-column mjector of the gas
chromatograph for the analysns of sea water This on-line
extractnon method requrres mmtmum sample handlmg
and thus guarantees a minimum of contamination.

Most other analytrcal ‘methods are based on the
volatlllzatlon of the compounds in quesuon, usmg either
static (equrhbnum) (Helz and Hsu, 1978) or dynamic

(non-equilibrium) headspace techniques (Bellar and
Lichtenberg, 1974; Bianchi et al., 1989, 1991; Borén et

aI 1982 Grob 1973 Grob and Grob 1974; Grob et aI

1975; Grob and Zurcher, 1976). The contammants in the
sample are moblhzed by vacuum extraction techmques
heatmg the sample, purgmg the sample with an inert gas
such as He or NZ, ora combmatlon of both methods.

The resultmg gas phase is then unmedlately analysed
(statrc headspace techmques) or an additional
- concentration step is performed (dynarmc headspace
techmques) To this purpose, off-line or on-line cold
traps, solid traps (Tenax, actxvated carbon, silica gel or
combmatrons) ora combination are used to concentrate
the contammants pnor to analysrs A variant of the latter
is the use of the gas chromatography (GO column
cooled down to temperatures around ~90°C, as the trap
(P/WCC: Purging and Whole Column Cryotrappmg)
(Cohran, 1987; Pankow and Rosen, 1988; Pankow,
1990; Pankow and Rounds, 1991). Analysns is then
performed through desorptron of the traps and immediate
injection in a gas chromatograph with an appropriate
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detector (electron capture detector, Hall detector, or mass
spectrometer).

DlSTRlBUTlON AND LEVELS IN THE MARINE
ENVIRONMENT

Few data are available on the presence and drstnbutron
of these compounds in the marine environment,
compared to other types of compounds such as
polychlormated blphenyls (PCBs). This is probably the
result of problems that are associated with the analysls of
the compounds and the assumptlon that the group in
question should not be considered as a direct threat to the
marine environment,

Water
Concentranons in sea water are generally low, in the ng

It range or below, but exceptional concentrations up to
200 pg I'' have been reported (Table A5.3).

Evaporatlon appears to be the principal removal process
for chlormated alkanes, wrth half-lives ranging from
several days to several years (Howard, 1991). The
majonty of data for removal processes is found in studies
concemmg ground water, fresh water, and drinking
water (Wilson et al, 1986). Blodegradatron [hydrolyms,
and photo-oxrdanon rates are considered to be
msrgnrficant in companson with evaporation processes
(Howard, 1991). Adsorptlon to sedlments and
broconcentratlon m aquanc orgamzms are also not
considered to be unportant removal processes (Howard,
1991). Table AS.4 gives an overvrew of both estimated
and calculated half- llves for a number of chlonnated

- alkanes in aqueous systems. The half-lives' reported m

the table are the net result of the different processes
mentioned above. Aerobic. conditions will generally
result in shorter half-lives, .-due to increased
biodegradation. '

Table AS.3. Concentratrons of several chlorinated hydrocarbons in marine and estuarme water.

Chemical . . Locanon Concentration References
.carbon tetrachloride Solent Estuary, UK 10-311ngl™" Bianchi etal, 1991
Humber Estuary, UK 3.1-18ngl! Krysell and Nightingale, 1993 .
Weddell Sea, Antarctica 1.2-13ngl'* Krysell, 1992
Rhine Estuary 0.96-8.1 ng I Krysell and Nightingale, 1993
Tees Estuary, UK <25-29ng 1! Dawes and Waldock, 1994 ©
Wear Estuary, UK <25-102ng 1" Dawes and Waldock, 1994 .
1,1,1-trichloroethane Liverpool Bay, UK max 03.3 ng I Pearson and McConnell, 1975
Solent Estuary, UK 0.01-1.01 pg r Bianchi et al., 1991
Weddell Sea, Antarctica 2nglte Krysell, 1992 ‘
Humber Estuary, UK 5.1-53ng l' Krysell and Nightingale, 1993
Tees Estuary, UK <10-602ng 1 5 Dawes and Waldock, 1994
Wear Estuary, UK <1064 ng 1" Dawes and Waldock, 1994
1,2-dichloroethane Gulf of Mexico , 0-210ngl* Sauer, 1981, in Howard, 1991,
Solent Estuary, UK 0.04-0.53 ug I Bianchi et al., 19917 -
Tees Estuary, UK 7204020 ngl ! Dawes and Waldock, 1994
trichloroethylene Sea water max 3.6 ug I Dyksen and Hess, 1982,
) o in Howard, 1991
Rhine Estuary 1.3-7T4ng ", Krysell and Nrghnngale, 1993
s Wear Estuary, UK <10-132ng 1" Dawes and Waldock, 1994
tetrachloroethylene Sea water 0.1-0.8ng " Murray and Riley, 1973,
, . . Pearson and McConnell, 1975
Humber Estuary, UK 0.87-17ngI" Krysell and Nightingale, 1993
Rhine Estuary 1.3-47ng " Krysell and Nightingale, 1993
Tees Estuary, UK <10-175 ng I'' Dawes and Waldock, 1994
chloroform NE Atlantic Ocean 4~13ngl’ Sauer, 1981, in Howard, 1991,
Gulf of Mexico 4-200 pg I Murray and Riley, 1973 ’
. 20-35 pg 1" Bianchieral, 1991
Tees Estuary, UK <10-11,500 ng I" Dawes and Waldock, 1994
Rhine Estuary .4.8-91 ngl! . Krysell and Nightingale, 1993

*Values reported are calculated from Figure 4 in l(rysell (1992) and are therefore an approximation.

38



Table A5.4. Aqueous half-llves for a number of volatile chlorinated
hydrocarbons (Howard et al., 1991)

' Aqueous halt'-hfe .
Chemical Aerobic . Anaérobic
chloroform H: 6 months H: 4 weeks

) _ L: 4 weeks L: 1 week
1,1-dichloroethane H: 22 weeks H: 88 weeks
' _ L: 32 days L: 128 days
1,2-dichloroethane H: 6 months H: 24 months
. ; L: 100 days L: 400 days
1,1,1-trichloroethane H: 39 weeks H: 156 weeks
S ‘ L: 20 weeks L: 80 weeks
trichloroethylene H: 1 year H: 4.5 years
S L: 6 months L: 98 days
tetrachloroethylene H: 1 year H: 4.5 years
i L: 6 months L: 98 days

H= high value, L= low value
Sediments

Little is known of the fate and concentrations of
chlorinated alkanes in marine sediments. Howard (1991)
expected that evaporatlon from water will be the
prmcnpal pathway for removal of chlormated alkanes.
Based on their physmo-chemlcal properties, he also
stated that sorptton to sediments should be msngmﬁcant
in companson However, O’Connor and Connolly
(1980) in Bianchi et al. (1991) stated that sorptlve action
by sediments was du'ectly involved in the removal of
volatile organic compounds from overlymg water,
regardless of the sediment type Similarly, Bianchi et al.
(1991) demonstrated, dunng a case study in the Solent
Estuary, that volatile organic compounds are ubnquxtous
in the estuary. They concluded that sediments have the

potentxal to accumulate and concentrate much hlgher
levels than might normally be found in the water
column. A distinctive seasonal vanatxon was also
observed with the lowest concentrations in the period
July—August and the hlghest concentratlons in October—
January Apparently, hlgher temperatures durmg summer
cause evaporatlon from the surface water to be dominant
over deposmon and . sorptlon to . sediments.
Concentrations mcrease during autumn and winter as a
result of lower temperatures combmed with mcreased
orgamc loads Table AS.S glves an overvnew of
concentrations of a number of compounds m marine
sediments and water. The concentrations in the
sediments are generally hxgher than those in the
surroundmg water, conﬁrmmg a concentration gradient
between water and sediment.

Table AS.5. Concentl'ations of 2 number of volatile chlorinated hydrocarbons in the

Solent Estuary (lalanchi etal; 1991)."

Concentrations in water

Concentrations in sediment

Chemlcal
(ngih : (ogghy ..

carbon tetrachlonde <10-311.. 0.075-1.9
dichloromethane 15-1000. 0.020-2.7
1,1,1-trichloroethane <5-2790 0.070-31
1,2-dichloroethane 15-955 0.070-11
trichloroethylene <10-603 . 0.070-4
tetrachloroethylene <10-343 0.085-20
chloroform 10-7500 0.097-23

l?;iotzl

Very few data are available on the presence and
distribution of these compounds in marine biota. A
number of authors (chkson and Riley, 1976; Pearson
and McConnell 1975) have analysed biological tissues
for the presence of these short—chamed chlorinated
hydrocarbons Concentratlons in manne fish and
invertebrates vary up to 1100 ng g” and 1040 ng g,
respectively. Their results (Table A5.6) clearly

demonstrate that the concentrations in biota are
sngmﬁcantly hlgher than those in sediments or water (see
above), indicating a certain degree of broconcentrauon

However, , the potentnal for bloconcentratlon or
bxomagmﬁcatxon is considered to be very low (Howard,
1991; Dickson and Riley, 1976; Neeley et al., 1974,

Pearson and McConnell 1975 McConnell etal, 1975
U.S. EPA, 1978) since calculated or estimated
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bioconcentration factors (BCFs) are generally low
(between 0.3 and 226, see Table AS.7), especially
compared to other well-known environmental
contaminants such as PCBs (BCFs up to 50 000, Veith et
al., 1979). As a general rule, it can be stated that

bioconcentration increases with the degree of

chlorination. It should be noted that the data in Table
A5.6 date back to the 1970s and may therefore not
reflect current conditions.

Even though the potentral for broconcentratron is thought
to be low, toxicity data suggest that the selected
compounds should be considered as important
environmental contammants

TOXICOLOGY

A variety of toxic responses, mainly in the liver and
kidney, have been described (Della Porta er al., 1961;
Klaassen and Plaa, 1967, 1969; National Cancer
Institute, 1976; Nielsen and Larsen, 1965; Recknagel et
al., 1973; Reuber and Glover, 1967). Humans are
exposed by mhalatron skin contact, and the intake of
contammated water and food. Moreover, most members
of the group are suspected or confirmed carcinogenic
substances (ref Prronty Toxic Pollutants) This also
unphes that even though the potenual to bloconcentrate
is low, the consequences may be important.

Table A5.6. Concentrations of a number of chlonnated hydroca.rbons in marine blota -~
Chemical Blota Concentratnons References
t (ngg"). L ,
chloroform marine fish (various species) 5-851 Dickson and Riley, 1976
o , v L Pearson and McConnell, 1975
marine invertebrates (various species) 2-1040 Dickson and Riley, 1976 |
v t . RO : e Pearson and McConnell, 1975
1,1, 1-trichloroethane marine fish (various species) 2-26 Dickson and Riley, 1976 N
: \ o i _ . . Pearson and McConnell, 1975
marine invertebrates (various species) 0-34 Drckson and Riley, 1976
: : . L e Pearson and McConnell, 1975
trichloroethylene marine ﬂsh (vanous species) o 0.66~1100 Pearson and McConnell, 1975
. R marine invertebrates (various specres) 2-250 .. Pearson and McConnell, 1975
tetrachloroethylene marine fish (various species) . 0.3-479 Pearson and McConnell, 1975
marine invertebrates (various species) 0.5-176 Pearson and McConnell, 1975
carbon tetrachloride marine fish (various species) 3-209 Dickson and Riley, 1976
marine invertebrates (various species 2-114 Dickson and Riley, 1976

Table AS.7. Calculated or estimated bioconcentration factors (BCFS) of some chlonnated C -C hydrocarbons

Chemrcal . . BCF . References . :
carbon tetrachloride .. . 10-100 Pearson and McConnell 1975 !
chloroform 1.6-10.35 Anderson and Lusty, 1980
’ o ' Barrows et al., 1980
trichloroethylene 2-25 Dickson and Riley, 1976 .,
. , . ‘ Pearson and McConnell, 1975
1,2-dichloroethane . 0.3-8 Barrows, et al.; 1980
o ) . . Howard and Evenson, 1976, in Howard 1991
1,1,1-trichloroethane : 8.9 Davies and Robs, 1984, in Howard, 1991
tetrachloroethylene 38.9-226 Neely et al.; 1974
Barrows, et al., 1980
B Lyman et al., 1982 -
REFERENCES assessment of toxic chemlcals, PP- 379—392 Ann Arbor

Anderson D.R, and Lusty, E.B. 1980 Acute toxrcrty
and bioaccumulation of chloroform to four species of

fresh water fish. NUREG/CRO089, pp. 8-26. Pacific
Northwest Laboratories, Richland, WA.

Barrows, M.E., Petrocelli SR., l\/lacel(, K.J., and

. Carroll, J.J. 1980. Bioconcentration and elimination of

selected water pollutants by blueglll sunﬁsh (Lepomxs
macrochirus). In Dynamics of exposure and hazard

40

Press, Ann Arbor, Michigan. :

Bellar, T.A,; and Lichtenberg, J.J. 1974.' Determining
volatile organics at the pgl level by gas
chromatography Journal of the American Water Works
Association, 66 739.

Bianchi, A.P., Vamey, M.S., and Phillips, J. 1989.
Modlﬁed analytrcal techmque for the determination of
trace organics in water using dynamic headspace and gas



chromatography-mass  spectrometry.  Journal  of

Chromotography, 467:111-128.

Branchr AP Vamey, MS., and Phrlllps J. 1991,
Analysrs of volatrle organic compounds in estuarine
sediments usmg dynamrc headspace and gas
chromatography-mass spectrometry.  Journal  of
Chromotography, 542:413—450.

Borén, H., Grimvall, A. and Sivenhed, R. 1982.
Modified stnpprng techmque for the analysis of trace
organics in water. Journal of Chromotography, 252:139.

Cohran, J. W. 1987. Selectrve water removalmpurge/GC
analysrs of volatile aromatrcs in aqueous samples
Journal of High Resolutron Chromatography and
Chromotography Communication, 10:573.

Dawes, vJ, and Waldock, M.J. 1994, Measurement of
volatrle organrc ccmpounds at UK national monitoring
plan stations. Marine Pollution Bulletin, 28 (5):291-298.

Della Porta, G Terracini, B and Shublck P. 1961.
Induction wrth carbon tetrachlonde of liver cell
carcinomas in hamsters. Journal of the National Cancer
Institute, 26:4.

Drckson, A. G., and erey, 1.P. 1976. The drstrrbutron of
short-cham halogenated aliphatic hydrocarbons in some
marine organizms. Marine Pollution Bulletin, 7(9):167-
169.

Drury, J.S., and Hammons, A.S. 1979. Investigations of
selected environmental pollutants 1,2-dichloroethane.
U.S. EPA-560/2-78-006, pp. 20~78. Environmental
Protection Agency, Washington, D.C.

Eklund, G., Josefsson, B, and Roos, C. 1978.
Determmatron of volatile halogenated hydrocarbons in
tap water, sea water and industrial effluents by glass
caprllary gas chromatography and electron capture
detection. Journal of High Resolution Chromatography
and Chromotography Communication, 1:34.

Fogelqust, E, and Krysell M 1986. The anthropogenic
and blogenrc origin of low molecular weight halocarbons
in a polluted fjord, the Idefjorden. Marine Pollution
Bulletin, 17(8):378-382.

Fogelqust, E Josefsson, B., and Roos C. 1982.
Halocarbons as tracer substances in studres of the
drstnbutron pattems of chlorinated waters in coastal
areas. Envrronmental Scrence and Technology, 16:479-
482.

GESAMP.
substances:
marine hazard assessment.
Studies, No. 42.

1990. Revrew of potentlally harmful

'Choosing priority organochlonnes for
GESAMP Reports and

Graedel, T.E. 1978. Chemrcal compounds in. the
atmosphere. Academic Press, New York. 324 pp.

Grob, K. 1973. Organic substances in potable water and
in its precursor: Part I. Methods for their determination
by gas-liquid  chromatography.  Journal  of
Chromotography, 84:243-255.

Grob, K., and Grob G. 1974 Organic substances in
potable water and in its precursor Part II. Applications
in the area of Zitrich. Journal of Chromotography,
90:303.

- Grob, K, Grob K, I, and Grob G. 1975. Organic

substances in water and in its precursor Part III. The
closed loop smppmg procedure compared with rapid
lipid extraction. Journal of Chromotrography, 106:299.

Grob K and lercher, F. 1976 Stripping of trace
organic substances - from water: Equipment and
procedure. Journal of Chromotography, 117:285.

Helz, G.R., and Hsu, RY. 1978 Volatrle chloro- and
bromocarbons in coastal waters. Limnology and
Oceanography, 23 (5) 858-869.

Howard, PH 1991.. Handbook of environmental fate
and exposure data for _organic chemicals. Volume 2
(Solvents), 3™ ed., pp. 85-91; 100-109, 146-152, 153~
160, 418-429, 450—460. Lewis Publishers, Incorporated,
Chelsea, Michigan. .

Howard, PH Boethlmg, RS Jarvis, W.E, Meylan,
WM, 'and‘Mrchalenko, E.M. 1991. Handbook of
envirorimental degradation rates, 2" ed. Lewis
Publishers, Incorporated, Chelsea, Michigan.

IARC. 1979. Some halogenated hydrocarbons IARC,
20:402-407. ‘

Johns, R. 1976. Air pollution assessment: 1,2
drchloroethane VA:MTR-7164. The Mitre Corporatron
34 pp.

Khan, Z.S., and Hughes, T.W. 1979. Source assessment:
Chlorinated hydrocarbon manufacture. U.S. EPA-600/2-
79-019g, pp. 48-66. Environmental Protection Agency,
Washington, D.C.

Klaassen, C. D and Plaa, G.L. 1967. Relative effects of
various chlonnated hydrocarbons on liver and krdney
function in dogs. Toxicology and Applied
Pharmacology, 10:119.

Klaassen, C D and Plaa, G.L. 1969. Comparrson of the
biochemical alterations elicited in livers from rats treated
with _carbon tetrachloride, chloroform,
1,1,2-trichloroethane ~ and 1,1,l-trichloroethane.
Biochemical Pharmacology, 18:2019.

a1



Krysell, M. 1989. Halocarbons as marine tracers:
Determination _and applications. = Department of
Analytical and Marine Chemistry, Chalmers University
of Technology and University of Goteborg.

Krysell, M. 1992. Carbon tetrachloride and methyl
chloroform as tracers of deep water formation in the
Weddel Sea, Antarctica. Marine Chemistry, 39:297-310.

Krysell, M., and Nightingale, P.D. 1993. Low molecular
weight halocarbons in the Humber and Rhine estuanes
determined using a new purge and trap gas
chromatographic method. Continental Shelf Research

Krysell, M., and Wallace, D.W.R. 1988. Arctrc Ocean
ventilation studied with a suite of anthropogenic
halocarbon tracers. Science, 242:746-749.

Lyman, W.J., Reeh}, WF and Rosenblatt, D.H. 1982.
Handbook of chemicals property ‘estimation methods.
Environmental behavior of organic compounds. New
York.

McConnell G., Ferguson, DM and Pearson, C. R
1975. Chlorinated hydrocarbons and the environment.
Endeavour, 34:13-18.

Murray, A. J and erey, 1.P. 1973. The determination of
chlorinated allphauc hydrocarbons in air, natural waters,
marine organizms and sediments. Nature, 242:37-38.

National Caticer Institute. 1976. Carcinogenesis bioassay
of trichloroethylene. U.S. Department of Health,
Education and Welfare, Washington, D.C.

Neely, W.B., Branson, DR and Blau GE 1974
Partition coefficient to measure bioconcentration
potential of organic chemicals in fish. Environmental
Science and Technology, 8:1113-1115.

Nielsen, V.K., and Larsen, J. 1965. Acute renal failure
due to carbon tetrachloride poisoning. Acta Medical of
Scandanavia, 178:363.

Pankow J.F. 1990. Development of purge and trap with
whole column cryotrappmg for the analysrs of ground
water contaminated with organic compounds U.S. EPA
Report 90(8):29. Environmental Protection Agency,
Washington, D.C.

Pankow, J.F., and Rosen, M.E. 1988. Determination of
volatile compounds in water by purging dxrectly to a
capillary column with whole column cryotrapping.
Environmental Science and Technology, 22:398.

Pankow, J.F., and Rounds, S.A. l99l Drrect sample—to-
column purging with whole column cryotrappmg
(P/WCC) for the determrnatlon of volatile organic
compounds in water. Monitoring water in the 1990s:

42

. US. EPA.

Meeting new challenges, pp. 267-275. American Society
for Testing and Materials, Philadelphia. |

Pearson, C.R., and McConnell, G. 1975. Chlormated C,
and C, hydrocarbons in the marine environment.
Proceedings of the Royal Society of London 189:305-
332,

Recknagel, R.O., Ugazro G., Koch, R.R., and Glende,
E.A, Jr. 1973. New perspectrves in the study of
expertmental carbon tetrachloride liver mjury Williams
and Wilkins, Baltlmore

Reuber, M.D,, and Glover, E.L. 1967. Cholangloﬁbrosls
in the liver of buffalo strain rats mjected with carbon

tetrachloride. British Journal of Expenmental Pathology,
48:319.

Singh, H.B., Sulas, L.J., Shigeishi, H., and Scribner, E.
1979. Atmospheric distribution sources and sinks of
selected halocarbons, hydroCarbons, SF6 and N20. U.S.
EPA-600/3-79-107. 34 pp. Environmental Protectton
Agency, Washington, D.C.

US. EPA. 1975. Development document for interim
final effluent limitations guidelines and new source
performance standards for the signifi cant organic
products segment of the orgamc chemical manufacturing
pomt source category EPA-440/1-75/045.
Environmental Protection Agency, Washington, D.C.

US. EPA. 1978, In-depth studies on health and
environmental impacts of selected water pollutants EPA
Contract No. 68-01-4646. Environmental Protection
Agency, Washington, D.C.

US. EPA. 1979. Source assessment: Chlorinated
hydrocarbons  manufacture.  EPA-600/2-79-019G.
Environmental Protection Agency, Washington, D. C.

Us. EPA l980 An exposure and risk assessment for
dichloroethanes. Final draft report pp- 3.1-3.10.
Environmental Protection Agency, Washmgton D.C.

US. EPA. 1981. Treaiability manual. EPA-600/2-82-
001A, pp. 1.12.23.1-1.12.23.5. Envxronmental Protection
Agency, Washington, D.C.

, . 1984. Health  assessment document for
chloroform. = EPA-600/8- 84 004A, pp. 3.4-3.28.
Envuonmental Protectron Agency, Washmgton D.C.

van Leeuwen C. J van der Zandt, P.TJ, Aldenberg,

Verhaar, HJ.M,, and Hermens, J.L.M. 1992. Appllcatlon
of gsars, extrapolatron and equrllbnum partitioning in
aquatxc effects assessment: I. Narcotic industrial
pollutants Environmental and Toxrcologlcal Chemistry,
11:267-282.



Veith, G.D., Defoe, D.L., and Bergstedt, B.V. 1979.
Measuring and estimating the bioconcentration factor of
chemicals in fish. Journal of the Fisheries Research
Board of Canada, 36:1040-1048,

Verschueren, K. 1983. Handbook on environmental data
on organic chemicals, pp. 118-191 and p. 486. Van
Nostrand Reinhold Company, New York.

Wallace, L.A., Pellizari, E.D., Leaderer, B., and Zelon,
H.S. 1987. Emissions of volatile organic compounds
from building materials and consumer products.
Atmosphere and Environment, 21:385-393.

Wilson, B.H., Smith, G.B.,, and Rees, J.F. 1986.
Biotransformation of selected alkylbenzenes and
halogenated aliphatic hydrocarbons in methanogenic
aquifer material: A microcosm study. Environmental
Science and Technology, 20:997-1002.

ACKNOWLEDGEMENT
This review note has been prepared by P. Roose,

Fisheries Research Station, Ankerstraat 1, 8400
Oostende, Belgium.

43



MARINE CHEMISTRY WORKING GROUP

{
|
- ANNEX 6 , j
|
!

Réyl(jdvll(,' Iceland, 3-7 April 1995

AAAAAA

BENZENE AND ITS C,-C, ALKYL DERIVATIVES IN THE MARlNE ENVlRONMENT

INTRODUCTION

Benzene and C, and C, alkylated benzenes have similar
physico-chemical properties, are unportant mdustrral
products thh large annual productlon amounts, and
behave in a similar way in the marine environment. They
are are well-known atmospheric pollutants mainly
associated with the use and combustion of fossil fuels.
Atmospheric deposmon and mdustrlal wastewater
discharges are the pnnclpal routes of entry of these
compounds into the marine environment. The
compounds are readlly degraded in the atmosphere
through reactions with photochemrcally produced
hydroxy! radicals, and residence times in the atmosphere
are therefore short. Biodegradation (mostly aerobic) is
reported for all members of the group, with half-lives
varying from several days to several weeks. No
significant adsorptron to sediments is expected,
especrally to sediments with a low orgamc carbon
content, and no significant bioconcentration is expected
to occur (Howard, 1990, 1991).

CHEMICAL AND PHYSICAL PROPERTIES

Table A6.1 gives an overview of the most important
physrco-chemxcal propemes of these compounds. At
room temperature they exist as hqutds with a relatrvely
high vapour pressure. This property, in combination with
their productton dunng the combustion of fossil fuels,
has resulted in their being unportant atmosphenc
contaminants. Although the residence ttmes of mono-
aromatic hydrocarbons in the atmosphere are short, a
propomon wxll reach the oceans and seas through
equxhbnum pamtromng and wet deposmon Howard
(1991) reported that little adsorpnon to sorl will occur
due to the high water solubility and vapour pressure of

these compounds They are raptdly removed from soil by
evaporation  or leached out into ground water.
Biodegradation in ground water has been demonstrated
in the presence of oxygen (Barker et al.. 1987). The
relatively low log Ky, would also suggest that no

significant bioconcentration will occur.
SOURCES
Natural sources

Benzene and its C, and C, alkyl derivatives are natural
constituents of crude oil (Graedel, 1978; IARC, 1982;
NAS, 1980; Vershueren, 1983) and are produced as plant
volatiles or during volcanic eruptions and forest fires
(Graedel, 1978).

Artificial sources

These chemicals are important industrial intermediates
and are used in the productron of paints, varnishes, glues,
and styrene, and as solvents (Fishbein, 1985; Graedel,
1978; Hawley, 1977; IARC, 1982; NAS, 1980;
Verschueren, 1983; Walker, 1976). Contamination of the
environment results from emissions and. spills during
their productron and use as a chemical mtermedlate and
durmg processes of petroleum refining, coke processing,
and ore mmmg (Graedel 1978; IARC,' 1982; NAS,
1980). Wastewaters from these industries are another
source of contammatton A signifi cant amount w1ll also,

enter the environment durmg production, ventmg,"

txansport and combustion of gasolme and diesel oil or
emissions from residential wood-burning stoves and
fireplaces (NAS, 1980). Annual production amounts can
be found in Table A6.2.

.
',;‘
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Table A6.1. Relevant physico-chemical parameters for benzene and alkylated benzenes (after Howard, 1990, 1991; van

Leeuwen et al., 1992).

Component BPl MpP2 Mw3 log Kow4 S5 Vapour pressure H®

- (°C) 0. |{@® . , (mgl) | (mmHgat25C) | (atm-m3/mole)
benzene 80.1 5.5 78.11 2.13 1791 . 95.19 5.43x 10”
toluene 110.6 -95 92.13 2.73 534.8 24.8 5.94x 10~
o-xylene 1444 -25 106.17 3.12 175.. 6.6 5.1x107°
m-xylene 139.3 -474 106.17 3.20 146 8.3 7.68x 10°
p-Xylene 137 13-14 106.17 . 3.15 156 8.7 7.68 x 10™
ethylbenzene 136.2 -9497 . | 106.16 . 3.15 161 9.53 8.44x 10~

:Boillng point, ?Melting point,

Henry’s Law Constant
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Table A6.2. Annual productlon quantities for benzene toluene, and
: ethylbenzene in the U.S.A. (Howard 1991).

Chemrcal Annual Productlon Quantmes
y (tonn_es)

benzene 4 million

toluene 2.5 million

cthylbenzene 3000

ANALYSIS

Tradmonal hqurd extraction techniques (Law et aI

1991) or static (equlhbnum) and dynamic (non-
equlllbnum) ‘headspace  teéchniques (Bellar and
Lichtenberg, 1974; Bianchi et al., 1989, 1991; Borén et
al., 1982; Grob, 1973; Grob and Grob 1974; Grob et al.,

1975; Grob and Zircher, 1976) are used to 1solate these
compounds Dynamic headspace techmques (purge and
trap) offer the advantage of an addmonal concentration
step. This concentration step is, in many cases, necessary
to obtain adequate sensmvrty for environmental samples
Chemicals in the sample are mobilized by heatmg and/or
purging the sample with mert gases such as He or N, or

by using vacuum extraction techmques The resulttng
gas phase is subsequently mjected into a gas
chromatograph (static headspace techmques) equrpped
with a sultable detector (in most cases a mass
spectrometer), or an additional concentration step is
performed (dynamnc headspace techmques) Components

in the carrier gas are subsequently concentrated using

off-lme or on-line cold traps, solid traps (Tenax,
activated carbon, snllca gel or combmattons) or a
combination of these, prior to mjectron into a gas
chromatograph.

DISTRIBUTION AND LEVELS IN THE MARINE
ENVIRONMENT

Data on the presence and dtstnbutron of these chemicals
in the marine environment are generally sparse This is
probably due both to. difficulties associated with the

analysns and the assumptlon that they are not considered
to be a danger to the marine environment.

Water

Concentratxons in sea water are generally low in the ng
I range or below, but exceptional concentrations up to
400 pg I' have been reported (Table A6.3). Evaporatlon
is thought to be one of the pnncxpal processes of
removal, but biodegradation can be equally unportant

(Howard 1990, 1991 Wakeham et al., 1983) The
predommant process will depend on water temperature,
mxxmg condmons, the exlstence of acchmated micro-
organizms, and the presence of oxygen Degradatron
half-lives for benzene and the alkylated benzenes can be
found in Table A6.4. Adsorptlon to sediments and
bioconcentration in aquatlc orgamzms are not considered
to be unportant removal processes (Howard, 1991),
although some adsorptxon to sediments may be expected
The half-lives are the net result of all the processes that
lead to degradation in aquatlc systems and are an
estimate of the highest and lowest rates of removal
(Table A6. 4). The differences between the half-lives
under aerobic and anaerobic condmons are mamly the
result of different blodegradatron processes Aerobic
conditions will generally enhance biodegradation.

Sediment

Concentrations reported in sedlments are glven in Table
A6.5. Although adsorptlon to sediments is thought to be
unimportant, some adsorption mlght occur (Howard
1991). Bianchi et al. (1991) demonstrated that benzene,
alkylated benzenes, and other volatile organic
compounds were ublquxtous in the Solent Estuary They
concluded that sediments have the potentlal to
accumulate and concentrate much higher levels than
might normally be found in the water column. A
distinctive seasonal variation was also observed, with the
lowest concentratlons in the penod July—August and the
hlghest concentratlons in October-January Higher
temperatures dunng summer cause evaporatlon from the )
surface water to dominate over deposmon and sorptlon
to sedlments Concentrations i mcrease durmg autumn and
winter as a result of lower temperatures combmed with
mcreased organic loads. This was in agreement with the
statement of O’Connor and Connolly (1980) cited in
Bianchi et al. (1951) which claimed that sorptxve action
by sedxments was directly involved in the removal of
volatile orgamc compounds from overlying water,
regardleéss of the sediment type. -
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Table A6.3. Marine and estuarine water concentrations of benzene and alkylated benzenes. - l

Chemical Location Concentrations Reference
benzene Gulf of Mexico S-15ngli” Sauer, 1981
) ) in Howard, 1991 '
Solent Estuary, UK 0.100-55 pg 1" Bianchi et al., 1991 ‘.
toluene Gulf of Mexico 3-376ngl” Sauer, 1978, 1981 ‘
in Howard, 1991 ;
Solent Estuary 0.010-400 g R Bianchi et al., 1991 !
Vineland Sound 10-54ng Sauer, 1978, 1981 :
in Howard, 1991
-m- and p-xylene Gulf of Mexico 2.7-24.4ng " Sauer, 1978, 1981
) in Howard, 1991
Vineland Sound 45-66ng !’ Sauer, 1978, 1981
in Howard, 1991
m-xylene Solent Estuary - 15-955ng 1" Bianchi et al., 1991
o-xylene Vineyard Sound 1.8-25ngl" Gschwend et al., 1982
Solent Estuary 0.010-400 pg 1" Bianchi et al., 1991 -
Gulf of Mexico 1-30ng 1" Sauer, 1978, 1981 ~
: in Howard, 1991.
ethylbenzene Gulf of Mexico 0.50-5.0 ug 1" Sauer, 1978, 1981
in Howard, 1990
Solent Estuary 0.010-312 pg ! Bianchi et al., 1991

Table A6.4. Aqueous half-lives for benzene and alkylated benzenes

(Howard et al., 1991).

Chemical Aqueous half-life
C Aerobic Anaerobic
benzene H: 16 days H: 24 months
L: 5 days . L: 16 weeks
toluene H: 22 days H: 30 weeks
L: 4 days L: 8 weeks . .
o-xylene H: 4 weeks H: 12 months
L: 1 week L: 6 months
m-xylene H: 4 weeks . H: 16 weeks
L: 1 week L: 1 week
p-xylene H: 4 weeks H: 16 weeks
L: 1 week L: 4 weeks .
ethylbenzene H: 10 days H: 228 days
. L: 3 days L: 176 days

H= high value, L= low value

Table A6.5. Concentrations of benzene and alkylated benzenes in the Solent Estuary

(Bianchi et al., 1991).

Chemical Concentration in water Concentration in sediment
: ng!l” ) ng rt

benzene 0.10-55 0.3-97

toluene 0.01-400 0.55-480

o-xylene 0.010-400 0.87-480

m-xylene 15-955 0.07-11

ethylbenzene 0.01-312 0.51-201
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Biota

Few data are available on the concentratrons and
distribution of benzene and alkylated benzenes in marine
biota. Table A6.6 gives an idea of concentratlons that
were -determined in several marine species.

Concentrations are low and in the same range as those in
sediments. A conclusion might be that this group of
chemicals shows httle tendency to bioconcentrate.
Similar results were expected from calculated and
estimated bioconcentration factors (BCFs) (Howard,
1991)

Table A6.6. Concentrations of benzene and alkylated benzenes in marine biota.

Chemical

Reference

Species Concentration
benzene oyster (Crassostrea virginica): 220 ng/g Ferrario et dl., 1985
Lake Pontchartrain
clam (Rangia cuneata): 260 ng/g Ferrario et al., 1985
Lake Pontchartrain
toluene oyster (Crassostrea virginica): 3.4ng/g Ferrario et al., 1985
Lake Pontchartrain
clam (Rangia cuneata): 11-18 ng/g Ferrario ef al., 1985
Lake Pontchartrain
marine fish (in a petroleum contaminated | 5 pg/g Tsani-Bazaca, et al., 1981
harbour, Japan) in Howard, 1991
ethylbenzene bottom fish 100 ng/g Nicola. 1987,
in Howard, 1990

It is very hkely that the physrco-chemlcal propertres
such as log Kows of the selected aromatics are not the

only factors mﬂuencmg broconcentratlon Raprd
metabolism prevents broaccumulatlon and can result in
detoxification or toxic activity. In the case of benzene,
metabolism is a prereqursnte for toxtcrty (Kalf et al,

1987). 'l'he envxronmental unpact of benzene lies m rts

potentlal to bioconcentrate.

TOXICOLOGY

Of these chemrcals only benzene has been confirmed as
a carcinogen (leukemlc agent) in humans (Verschueren,
1983). Uptake by humans will occur primarily from
inhalation of contammated air and ingestion of
contammated water. Consumptlon of fish need not be
consndered as an important source, since the chemical
has a low potentxal for bioconcentration. Carcmogemclty
of the alkylated benzenes is suspected, but not proven.
Benzene and toluene have been shown to adversely
affect aquatxc orgamzms (Verschueren, 1983) Exposure
of marine organizms to these compounds via their food
is likely to be low, but data are non-existent.
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ANNEX 7

MARINE CHEMISTRY WORKING GROUP

Reykjavik, Iceland, 3-7 April 1995

RECOMMENDATION LIST

Recommendation 1 ;

The MCWG recommends that a workshop should be
organized on estuarine behaviour of metals preceeding
directly the next MCWG meeting, chaired by JF.
Chiffoleau.

. Recommendation2 = =

The MCWG recommends that an interlaboratory study
for the analysis of trace metals in sea water be organized
by B. Pedersen (project manager), S. Berman, J.F.
Chiffoleau and J. Olaffson. A contribution in the costs is
to be requested from the participants.

Recommendation 3

It is recommended that MCWG is given the permanent
task to manage a list of contaminants which can be
monitored in biota and sediments on a routine basis,
including information on actual analytical proficiency
obtained from interlaboratory studies.

Recommendation 4

The MCWG recommends that the paper 'Review of
results of the intercomparison programme on the analysis
of CBs in marine media' be published in the ICES
Cooperative Research Report series together with the
report on step 4 of the intercomparison programme.

Recommendation 5

The MCWG (W. Cofino, Chairman) should accept the
offer made by the Instituto Hydrografico in Lisbon to
host the next meeting in Portugal. This meeting should
be held from 10-16 February 1996 to carry out the
following tasks:

a) toreview the planning of the Sixth Intercomparison
Exercise on the Analysis of Nutrients in Sea Water
(NUTS 6);

b) to review the progress in an interlaboratory study
on trace metals in sea water;

c)

d)

g)

h)

i)
i)

)

to review the status of the EU - QUASIMEME )
project and its implications for the work of the
MCWG;

to review the outcome of the QUASIMEME
interlaboratory study on planar CBs in marine
media; '

to review the outcome of the Workshop on
Estuarine Behaviour of Metals;

to review the results of the coordinated research on
lipids;

to review and report on the results of coordinated
investigations on lipids as co-factors;

to assess the revie\;vknotes on modern pesticides,
Igarol 1051, tris(4-chlorophenyl)methane and
tris(4-chlorophenyl)methanol, triphenyltin, butyltin
and organo-mercury;

to nominate a new chairman for the working group;

to review the progress on chemical associations of
various metals and liver lipid types;

to update, where appropriate, the list of .
contaminants which can be monitored routinely on
a routine basis, including a discussion about actual
analytical  proficiency based on  recent
interlaboratory studies;

to review the progress on a joint study to compare

and contrast different multivariate methods on a
common data set.
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