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Sea disposal operations of packaged low-level
radioactive waste are carried out under the provisions
of the Convention on the Prevention of Marine Pollu-
tion by Dumping of Wastes and Other Matter, also re-
ferred to as the London Dumping Convention. The
environmental impact of this disposal method is con-
tinuously kept under review, in particular within the
IAEA which has provided the "Definition of High-Level
Radioactive Waste or Other High-Level Radioactive Mat-
ter Unsuitable for Dumping at Sea" for the purpose of
the Convention and within the OECD-NEA in the
framework of its Multilateral Consultation and
Surveillance Mechanism for Sea Dumping of Radioactive
Waste.

The NEA Co-Ordinated Research and Environmental
Surveillance Programme (CRESP) is focussed on the
actual North-East Atlantic dump site. Its objective
is to increase the available scientific data base re-
lated to the oceanographic and biological characteris-
tics of the dump site and elaborate a site specific
model of the transfers of radionuclides to human popu-
lations. Future site suitability reviews, as periodi-
cally requested under the terms of the Multilateral
Consultation and Surveillance Mechanism, will there-
fore be based on a more accurate and comprehensive
scientific basis.
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INTRODUCTION

Under the terms of the OECD Council Decision
establishing a Multilateral Consultation and Surveil-
lance Mechanism for Sea Dumping of Radioactive Waste
[1], the NEA carried out a site suitability review in
1979-80 of the current dumping site in the North-East
Atlantic Ocean [2]. It was confirmed that the site
would be suitable for the dumping of packaged low-level
radioactive waste during the next period of five years
at annual rates comparable to those reached in the
past. Additionally it was recommended that for future
assessments of the suitability of the site a concerted
effort should be made to increase the scientific data
base related to the oceanographic and biological
characteristics ot the dumpsite area and to develop a
site specific model of the transfers of radionuclides
particularly on short and medium time frames, from the
dump areas to human populations.

To fulfill these objectives, an NEA Group of
Experts proposed a programme-plan for research and
environmental surveillance relevant to the North-East
Atlantic dumpsite [4]. This programme was endorsed by
the NEA Steering Committee for Nuclear Energy in April
1981.

An Executive Group of representatives from par-
ticipating Member countries and Agencies was estab-
lished at an inaugural meeting in July 1981 to ensure
overall co-ordination and supervision of the pro-
gramme. A Chairman and Scientific Secretary were
appointed. The following Member countries and Agencies
expressed their interest in participating in the
research programme.

Belgium The Netherlands
Canada Portugal
Denmark Switzerland
F.R. of Germany United Kingdom
Italy United States
Japan IAEA (Monaco

Laboratory)

The Executive Group has met subsequently in 1982 and
1983 in Paris. Denmark withdrew from participation
in 1982. Sweden and France joined the programme in
1982 and Spain in 1983.

The research programme is focussed on five
research areas. These are:
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model development
physical oceanography
geochemistry
biology
radiological surveillance

The models describe release rates from waste packages;
dispersion of radionuclides in the ocean on different
space and time scales including interaction with the
sediments; and biological pathways with short-circuit
mechanisms and dose estimations. Research in physical
oceanography, geochemistry and biology provide the
necessary data to support the modelling work. Radio-
logical surveillance concentrates on the collection
and radioanalysis of seawater, sediment and biota;
establishment of potential pathways and intercalibra-
tion [3].

The Executive Group established five Research
Task Groups and appointed Task Group Leaders. These
groups have met concurrently in Lcwestoft, UK in 1982
and La Spezia, Italy in 1983. The next meeting will
be held in Hamburg, Federal Republic of Germany in
1984.

In 1982 the Executive Group approved the publi-
cation of a report on the available scientific data
relevant to the North-East Atlantic Dump Site [5].
Other data are being published in the oceanographic
literature. It is anticipated that further reports
will be issued as the information becomes available.

Over the last two years the research programme
has been kept under continuous review and modifica-
tions made to the plan where appropriate. This pro-
gress report was developed by the Executive Group at
the 1983 meeting to document these changes. The com-
position of the Executive Group is given in Table 1.

In the remainder of this paper, progress in the
five areas of the CRESP plan [A] is discussed and a
table (Table 2) of the updated programme is presen-
ted. The sections which follow have been ordered to
reflect the topics described in the original table and
the paragraph numbers relate directly to their posi-
tion in Table 2. However, the physical oceanogaphy
table (2.1) has been reorganised to show the aims for
which the data are collected as opposed to the methods
of sampling.
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P.A. GURBUTT (UK)
B. RUEGGER

Representatives

Belgium:
Canada:
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N
J
H
Y
A
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J
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A
U
W
H
R
S

. Van de Voorde

.M. Bewers

. Kautsky

. Sousselier
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PHYSICAL OCEANOGRAPHY

The physical oceanography programme areas in
Table 2.1 have been rearranged in the order requested
by the Modelling Task Group to highlight required in-
puts to various models under development, and have
been updated to identify more clearly the participat-
ing institutes. The table also shows a number of pro-
grammes being carried out in the world-wide oceano-
graphic community which are relevant to, but not
directly funded for, CRESP and which provide the
necessary fundamental understanding of basic oceano-
graphic transport processes.

To provide basin wide information on currents
and mixing processes, as well as site specific data on
the dumping area, four research cruises have been spe-
cifically devoted to CRESP. These were carried out by
the MAFF research vessel CIROLANA (Cruise Nos 9/81,
6/82, 8/82 and 6/83), each of 4-5 weeks duration
covering various regions of the North-East Atlantic
from 30°N to 53°N, as well as the dumpsite. Two
further cruises have been allocated for 1984. On two
of these cruises core and water samples were collected
for geochemical and tritium analyses by US labora-
tories (LLNL and WHOI), nephelometry equipment from
the USA (NOAA) was deployed, and Swiss scientists
(NAGRA) participated to carry out BBL studies.

1.1 Distribution of Properties on Isopycnal Surfaces

Since mixing in the deep ocean is thought to
take place mainly along the isopycnal surfaces, there
is a real need to map these surfaces and the associa-
ted property distributions. In the last two years
considerable progress has been made in mapping these
surfaces [1,2] and they have been used to define the
boxes in both the meridional and deep ocean box models
described under programme areas 4.3 (f) and (g).
Nutrient measurements gathered under Programme 1.1 (a)
have determined the relative transport and mixing
rates for the meridional model. *4C data from
meridional sections are necessary to provide the
absolute transport and mixing rates. Some of the sec-
tions have already been completed and the data are
being analysed, but full results from all the neces-
sary transects are not expected before 1984/85.
Measurements of 226Ra, 22°Ra and 2 2 2Rn have been
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made both on the 14C sections and in a region of the
Continental Slope west of the Republic of Ireland in
order to aid the interpretation of the processes iden-
tified in programme areas 1.8 and 1.9, and provide a
direct estimate of vertical diffusivity in near bottom
layers.

1.2 and 1.3 Vertical Circulation and Mixing Rates

The available evidence indicates that vertical
advection and diffusion rates are generally very small
compared with their horizontal counterparts. Con-
sequently we do not at present have any means of
measuring them directly. Progress in this areas while
desirable, is likely to be very slow. In the meantime
the lack of knowledge in respect of the precision and
variability of the dispersion rates can be catered for
in the overall safety assessment by parameter varia-
tion in the appropriate models. Vertical mixing rates
near the bottom, which are thought to be more rapid
than in mid-water, can of course be estimated from the
radiotracer measurements made under programme area
1.1. (b) as indicated above.

1.4 and 1.5 Horizontal Circulation and Mixing Rates

Extensive current meter deployments have been
made in the last two years which have provided a much
better understanding of horizontal circulation of the
North-East Atlantic [3], particularly in the bottom
1000 m, approximately doubling the data base of deep
ocean long-term current measurements. This sub-
stantial increase in current meter years of date has
also been accompanied by an increase in geographic
coverage (see Figure 1) and length of record. One
current meter station is now on its seventh year of
deployment, longer than any other known deep ocean
current meter record. These data have also been used
to map and to study eddy climatology [4]. These
studies are relevant because eddy kinetic energy is
thought to be related to horizontal eddy diffusivity.
Eddy kinetic energy has been shown, during this
period, to vary spatially, being much lower in the
north eastern than in the north western Atlantic. It
has also been demonstrated within the programme that
eddy kinetic energy due to surface wind stress can
under certain conditions be seasonally transmitted to
abyssal depths [5].
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FIGURE 1

CURRENT METER DEPLOYMENTS IN 1983
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Thus far, most of the progress in physical
oceanography within CRESP has been associated with
fixed point (Eulerian) measurements. It is however
very important to carry out (Lagrangian) neutrally
buoyant float experiments to complement these data and
provide better estimates of the medium space and time
scale dispersion rates. Planning of these experiments
is now well in hand. Sound ranging trials and deep
float tests have been completed, and the first major
deployment of floats will take place in September
1984. Beginning in September 1983 the Deutsches
Hydrographisches Institut of the Federal Republic of
Germany with some support from Switzerland, is carry-
ing out a comprehensive oceanographic programme to
estimate the maximum values of horizontal and vertical
transport and dispersion, and to assess the budget of
radionuclides in an area just to the northwest of the
dump site, using arrays of current meters, floats and
CTD casts with supporting geological and radiological
measurements.

1.6 Small-scale Fluctuations

These proposals for further study of small
scale (less than one month - 10 km) dispersion in mid
water did not attract adequate national funding. The
more accurate estimation of this scale of dispersion
is of a much lower priority than the medium space and
time scale requirements described above, and hence has
not been pursued further at this stage. Some relevant
work has however been carried out by IOS (UK) using
neutrally buoyant floats in the Madeira Abyssal Plain
to study the small scale eddies which play an impor-
tant role in the mixing processes in the BBL and in-
fluence water transport in the layer immediately above
it.

1.7 Local Bathymetry of the Dump Site

At the pre-CRESP meeting at Lowestoft in March
1981 [6] it was recognised that the local bathymetry
of the dumpsite could have an important influence on
mixing in the immediate vicinity of the dumped waste,
and that a more accurate description of the bathymetry
of the area would be extremely useful. It has not
until the present proved possible to conduct a
detailed bathymetric survey of the dumpsite using the
French Seabeam, or similar equipment, but such surveys
are planned by COB/CNEXO in 1984. Meanwhile a local
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topographic experiment was mounted in 1981/82 deploy-
ing current meters around a sea mount in the dumpsite
area to investigate Taylor column mixing. In fact the
experiment showed no evidence of such enhanced mixing
over the six months of the deployment [7]. Some simi-
lar work, which has not yet been fully reported, using
current meters and floats has been carried out by IOS
(UK) to investigate mixing around a small hill in the
Madeira Abyssal Plain.

1.8 Bottom Water Mixing

The measurement of water concentrations of
2 2 8Ra and 222Rn have been carried out on the dump-
site by the UK at the same time as measurements of
suspended particulate material were carried out by the
Swiss (see 2.5). These measurements provide a direct
estimate of the vertical diffusivity in the near bot-
tom layer.

1.9 Slope Processes

Closely spaced 228Ra measurements down the
continental slope west of the Republic of Ireland,
together with current meter, hydrographic and nephelo-
metry measurements have been obtained to examine the
mechanisms which occur on the continental slope area.
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I

PROGRAMME AREA

i.l Distribution
of properties
on isopycnal
surfaces

1.2 Vertical
circulation

PROGRAMME COMPONENTS

a. Measurements of
stable tracers
(eg nutrients, salinity)

b. Measurements of
natural radio tracers
(eg lAc 228 R a,
225Ra, 3 H, 3

c. Calculation of
isopycnal topography

No programme because not
measureable by any known
means at present

1.3 Vertical mixing Deliberate release of
rates tracer and subsequent

tracking (DOTREX)

1.4 Horizontal
mixing rates

a. Current meters to map
eddy climate

TABLE 2.1

PHYSICAL OCEANOGRAPHY TASK GROUP

COUNTRY

UK

FRG

Others*

UK

FRG*

USA

UK

USA*

LEAD
SCIENTIST

Dlckson,
MAFF
Mittelstaedt,
DHI
Oceanographic,
community
(US,Fr,UK,NL
Switzerland)

Dickson,
MAFF
Roether,
u. Heidelberg
TTO experi-
ment (several
institutes)

Gurbutt,
MAFF
Reid, SIO

WHEN
STARTED

On-going

1983

On-going

1981

1982

1982

1980

On-going

WHERE

NE Atlantic

NE Atlantic

World oceans

NE Atlantic

NE Atlantic

N Atlantic

N Atlantic

World oceans

USEFUL RELEVANCE TO THE
RESULTS SAFETY ASSESSMENT

Some A
available
1984

Some
available

Some A
available
Some
available
1984 possibly

Some A
available
Some available

USA*

UK

Fr*

USA*
FRG*

Dickson, MAFF
Gould, IOS*
Verdiere,
COB
WHO I
Meincke,
Muller. IfM

Planned but
not funded

1977

On-going

On-going
On-going

NE

NE

NW
NE

Atlantic

Atlantic

Atlantic
Atlantic

Some
available
Some
available
Some available
Some
available

Relevant work which is not funded specifically for CRESP.



CD

I

PROGRAMME AREA PROGRAMME COMPONENTS

b. SOFAR float
experiments
(•joint experiment)

1.5 Mean horizontal a. Current meter
circulation measurements

1.6 Small-scale
fluctuations

1.7 Local bathy-
metry of dump-
site

1.8 Bottom water
mixing

b. SOFAR floats

Medium range float
cluster experiment

a. Topographic study
(current measurements)

b. SEABEAM survey

Use.of Rn-222
andRa-228

1.9 Slope processes Potential for cross
slope transfer

COUNTRY

UK

Fr
USA*

USA*

UK

Fr*

USA*
FRG

B

LEAD
SCIENTIST

Dickson, MAFF*
Gould, IOS*
Verdiere, COB*
Price,
Richardson,
WHOIVURI

Dickson, MAFF
Gould, iOS*
Verdiere,

WHOI
Meincke, IfM
Mittelstaedt,
DHI
Pichot, UGMM

Joint experiment as in 1.

UK*

UK

Fr

UK
NL

UK
NL

Thorpe, IOS

Dickson, MAFF

COB

Gurbutt, MAFF
v.d. Loeff,
NISR

Dickson, MAFF
v.d. Loeff,
NISR

WHEN
STARTED

1984

1983
1984

On-going

1977
On-going
On-going

On-going
On-going
1983

Planned

• 4(b)

1981

1981

1984

1982
Planned

1981
1981

NE

NE
NE

NW

NE
NE
NE

NW
NE
NE

NE

NE

WHERE

Atlantic

Atlantic
Atlantic

Atlantic

Atlantic
Atlantic
Atlantic

Atlantic
Atlantic;
Atlantic

Atlantic

Atlantic

Dumpsite

Dumpsite

Dumpsite
NE Atlantic

NE
NE

Atlantic
Atlantic

USEFUL RELEVANCE TO THE
RESULTS SAFETY ASSESSMENT

1985

Some available

Some available
Some available
Some available

Some available
Some available
1984

End 1984

1984

1982

1984?

1984

Some available
Some available

A

A

C

B

B

B

B

* Relevant work which is not funded specifically for CRESP.



2

GEOCHEMISTRY

Geochemical processes in the deep sea and in
coastal waters are important in determining the rates
of transport and ultimate distribution of radio-
nuclides released into bottom waters. Investigations
undertaken in CRESP during the past two years have
made considerable progress in understanding deep sea
geochemical processes and predicting radionuclide
transport and distribution. It is worth noting that
these investigations have largely been carried out
through co-operation between various research teams
and have involved the multiple use of research vessels
and sharing of samples to be analysed. The CRESP in-
vestigations on the topics listed in Table 2 are desc-
ribed below, together with the results obtained to
date.

2.1-2.3 Basic Sediment Evaluation, Geochemical
Partitioning and Rates of Sediment Deposition

Sediment samples were recovered from the
dumpsite and its vicinity during the joint
Netherlands/Switzerland/Belgium cruise in 1982. The
Netherlands Institute for Sea Research (NISR) has
studied the nature of the surficial sediment struc-
ture, the biological content, redox and mineralogical
conditions, it has also provided samples to other col-
laborating institutes for other investigations. Cores
provided by NISR were subsequently sub-sampled for
Plutonium and 210pD analyses by the Lawrence
Livermore National Laboratory (LLNL) and the Bedford
Institute of Oceanography (BIO) respectively. Inves-
tigations are also being conducted by the Institute of
Oceanographic Science (IOS) on sediments in the area
and these will also provide additional information on
sedimentological conditions. The results of Japanese
geochemical investigations in the North-West Pacific
will be considered in conjunction with the above
studies. Comprehensive joint interpretation of these
data will be undertaken during the next year in order
to provide assessments of sediment accumulation rates,
biological mixing rates, and variations in the recent
sedimentological and mineralogical regimes.
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All these studies will provide a basis for
more detailed investigations of the partitioning of
radionuclides and stable element analogues in eastern
North Atlantic sediments that will be conducted in
conjunction with further physical chemistry studies.

2.4 Physical Chemistry of Sediments

In the light of the important role of dia-
genetic processes in sediments on the release and up-
take of nuclides in pore water and overlying water,
and recognising that diagenetic processes are reflec-
ted in the redox conditions of an area, measurements
of redox systems started at an early stage of the pro-
gramme. These included measurements of dissolved oxy-
gen as well as concentrations of oxidising agents such
as sulphate and nitrate of pore waters (interstitial
waters).

The redox conditions and the depth below the
sediment-water interface at which oxidation processes
take place vary in accordance with sedimentation rate,
type and quantity of organic matter as well as the
grain size of sediments. The results of measurements
of these parameters therefore contribute to the under-
standing of the diagenetic processes.

The results achieved so far indicate the fac-
tors influencing distribution coefficients, and tran-
sport of elements within the sediment, and the magni-
tude of these factors. Additional information on re-
dox conditions will soon be available when the analy-
ses of Fe end Mn and their oxides and hydroxides are
completed. The samples used for these studies were
collected at the dumpsite; some studies have also been
carried out with coastal sediments and samples from
the Cape Verde abyssal plain. Some of the results are
of particular importance also for the understanding of
sediment-animal transfer processes in general and of
the bioavailability of transuranics from sediments to
benthic organisms.

2.5 Suspended Particle Studies

Investigations of suspended particulate
material transport in the eastern North Atlantic have
been carried out by a Swiss oceanographic research
team, in collaboration with MAFF and NISR. The Swiss
programme has focused on the comparison of the
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mineralogy and composition of particles in the benthic
nepheloid layer (BNL) with those in the underlying
sediments and studies of the extent and concentration
of BNLs in the area. Geochemical investigations at
the Bedford Institute of Oceanography are increasingly
being focused on particle-water interactions in the
deep water column of the western North Atlantic
through the application of stable element analyses of
water and particles collected with a large in-situ
filtering system. The application of sediment traps
to gain information on downward particulate fluxes
remains of interest, as does the comparison between
radionuclide interactions with suspended particles and
surficial sediments. Increasingly, all these studies
will need to be interfaced with studies of bottom
sediments and they remain a high priority in CRESP.

2.6 Sediment/In-fauna Radionuclide Transfer

Information on the transfer of radionuclides
from deep sea sediments to in-fauna is lacking and
field measurements of this process are exceedingly
difficult and expensive. To gain preliminary know-
ledge on the role of this biogeochemical process, the
IAEA Monaco Laboratory (ILMR) has carried out tracer
experiments using surface sediments from the North-
East Atlantic dumpsite and frcm other North-East
Atlantic and Pacific locations [1-7], Bioaccumulation
experiments with clams, polychaetes and isopods have
been performed for technetium, plutonium and ameri-
cium. The routes of uptake, tissue distributions and
depuration rates have been investigated. Also, the
influences of geochemical partitioning of radio-
nuclides within sediments on biological transfer fac-
tors have been evaluated. Bioaccumulation from the
deep-sea sediments has been compared with uptake from
sea water. Studies of the ecology and migration of
deep-sea fauna are being carried out in the western
North Atlantic at BIO.

The results suggest that, for the radio-
nuclides and species studied, bioaccumulation from
sediments is very low compared to that from sea
water. This implies that sediment-in-fauna transfer
would be a minor route for radionuclides entering the
marine food chain.
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GESAMP Work

The GESAMP working group [8] concluded that
it was essential to include particle scavenging and
subsequent burial of radionuclides in the seabed in
models to predict radiological impacts of waste dis-
posal. In the light of this conclusion, the geo-
chemical part of CRESP has gained more importance over
the last two years. The interpretation of data
obtained from the field and laboratory studies des-
cribed above will provide the necessary input to CRESP
modelling group.
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TABLE 2.2

GEOCHEMISTRY TASK GROUP

\

S3

PROGRAMME AREA

2.

2.

2.

2

2

2

2

1

2

,3

.4

.5

.6

.7

Basic sediment
evaluation

Geochemical
partitioning
of radio-
nuclides in
sediments

Rates of
sediment
deposition

Physical
chemistry of
sediments

Suspended
particle
studies

Sediment/in-
fauna radio-
nuclide
trans.fe*-:

Mid-water/ ;
mixed, layer
studies

PROGRAMME
COMPONENTS

To measure
spatial vari-
ability of
sediment
properties and
variation in
radionuclides

To measure
distribution
coefficients,
partitioning
and sediment
mixing

Use of geo-
chronological
indicators

Redox systems,
eg Fe, Mn, N,
etc, laboratory
studies

Estimates of
particle trans-
port and ex-
change in the
water column

Experimental
and field
studies on
bioaccumulation

Some mid-water
information of
use to the
Biology Group

COUNTRY

UK
FRG
USA
NL
Japan

UK

IAEA
Canada
USA

NL
UK

US
Canada
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IAEA
NL
UK

Switz.
Canada
NL

IAEA
Canada

LEAD
INSTITUTE
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NISR
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Imperial
College
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LLNL

NISR
MAFF
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LLNL
BIO
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SCIENTIST

Feldt
Noshkin
Van der Loeff
Nozaki

Kershaw

Aston
Smith
Noshkin

Van der Loeff
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Aston
Van der Loeff

Nyffeler
Yerts
Van der Loeff

Aston
Hargrave
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n
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n
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II

II

n
ti

1981
II

On-going
n
tt

1981

1981
n

On-going

1982
Planned
1982
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NE

NE
NE
NW

NE

NE
NW
NE

NE

NW

NE

NE
NW
NE

NE
NW

WHERE

Atlantic
n

Atlantic/Pacific
Atlantic
Pacific

Atlantic
tl

Atlantic/Pacific
Atlantic
Atlantic/Pacific

Atlantic

it

n
it

Pacific

Atlantic

"

Atlantic
Atlantic
Atlantic

Atlantic/Pacific
Atlantic

USEFUL
RESULTS

Some
n
n
n

1984

Some
n

••
it

n

Some
n

"

II

n

"

Some
1986
Some

Some
n

available

available

available

available

available

available

RELEVANCE TO THE
SAFETY ASSESSMENT

A

A

B

B

A

B

C

• This table excludes relevant work being carried out by other oceanographic programmes under projects which are not connected with
radioactive waste disposal.



3

BIOLOGY

The primary objectives of the biology pro-
gramme are to identify and quantify potential critical
radiation exposure pathways to man and to assess the
potential for effects on biota arising from dumping of
radioactive waste at the North-East Atlantic site.

Potential critical exposure pathways may in-
volve biological transfer of radionuclides from the
deep sea to the surface through vertical and horizon-
tal biological migration or may arise from the poten-
tial for commercially exploited species feeding
directly on deep-sea fauna, representing a short-
circuit mechanism. The identification of these path-
ways and the realistic assessment of their radio-
logical importance requires information on the struc-
ture of ocean food webs as well as models to quantify
the transfer of radionuclides along the pathways. In
addition information is also required to assess the
potential importance of biologically mediated radio-
nuclide transport relative to total transport by other
processes. Biological activity in sediments (eg bio-
turbation) may affect radionuclide exchange processes
at the sediment-water interface. Man's most important
marine food resources are sustained in waters of less
than 200 m depths. The biological contribution to
modelling the pathway to man arising from these waters
is to provide realistic concentration factor data in
order to derive radionuclide concentrations in marine
food from the concentration field through physical and
chemical processes.

There have been no indications of adverse
effects on marine fauna, either locally or on a wider
scale, originating from dumped radioactive waste. Any
such effects are very unlikely to be detectable by
field studies although methodologies are being inves-
tigated for this. However, it is possible to inves-
tigate the likelihood of essential differences in
radio-sensitivity between deep-sea and shallow water
organisms by assessing the natural radiation regime in
both environments. In addition one can calculate the
dose rates likely to be experienced from dumped waste
by deep-sea fauna when appropriate models are deve-
loped for release rate, dispersion and bioconcentra-
tion and dosimetry. These dose rates can then be com-
pared with averages and ranges of background dose
rates in the deep sea as well as with dose rates
required to induce significant effects in populations
of shallow-water organisms.

- 25 -



The present status of the CRESP biology pro-
gramme, initiated according to the broad outline pre-
sented above is summarised in Table 2.3. The table
includes some relevant studies carried out by CRESP
participants although these studies are not neces-
sarily conducted within the CRESP framework. A brief
description of status and progress is presented below
for each of the seven programme areas.

3.1 Deep-ocean Food Webs

Three studies carried out by Portugal, Italy
and Spain (a, f and c) concentrate on potential path-
ways at the slope areas of the North-East Atlantic.
The commercial black scabbard fishing has been identi-
fied as the only potential pathway of direct bio-
logical transfer from about 1500 m up to the surface.
The studies may reveal other species of comparable
interest and studies on the feeding habits of the
fishes may show food-chain links down to greater
depths. Studies of food web-mediated transport of
radionuclides, not restricted to coastal areas are
being carried out by France and the UK (d), part of
the UK programme is particularly aimed at identifying
biological short-circuit pathways from below 1000 m to
the surface (g). Studies by the Netherlands involve
identification of in-fauna and epifauna at and near
the dump site, so as to improve knowledge of the deep
sea community structure (b). Stable-element analyses
are carried out to assess the potential for radio-
nuclide accumulation by deep sea benthos. Finally,
the US is engaged in the development of immunological
methods for the purpose of identifying deep sea food
chain interactions.

A cruise to the dumping area to continue
these studies is scheduled for April 1984 by the
Netherlands.

Results from nearly all the studies are
expected after the end of 1983. A paper has been pub-
lished by the UK on the catches of amphipods in baited
traps at the dumpsite in the North-East Atlantic [1].

3.2 Radioanalysls of (Deep) Sea Fauna

This programme area is of common interest to
the Biology and Radiological Surveillance programmes.
The programme items are included under biology because
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of the relevance of radionuclide concentration data
for (1) the assessment of the potential for accumula-
tion of radionuclides by (deep) sea biota (concentra-
tion factors), (2) validation of radionuclide transfer
models and (3) the calculation of prevailing dose
rates to marine organisms from natural and manmade
radionuclides. The above applies to the studies
carried out by the US, UK, France and the FRG (open
ocean, including dump site, 3.2 a,b,c) as well as to
the studies started by Spain in 1983 which focus on
slope areas (3.2 a,d). The latter study will cover
gamma-emitting fission and activation products, acti-
nides, tritium and 9°Sr.

The US is compiling field and laboratory
derived bioconcentration factors of radionuclides in
marine organisms (3.2 e). Results are expected to be
available for publication by the end of 1983. Some
results from the UK and FRG programme have been pre-
sented in the Interim Oceanographic Description [2].
Cruises are scheduled for 1983 by France and by the
FRG in 1983 and 198A.

3.3 Relevant Laboratory and Coastal Water Studies

Realistic predictions of the behaviour and
bioaccumulation of radionuclides eventually released
from packaged waste in the deep sea can only be
carried out when all relevant information is taken
into account. Therefore optimal use has to be made of
the information obtained from laboratory studies and
in particular from field studies carried out in areas
contaminated by manmade radionuclides. The studies
mentioned under 3.3 a-d are carried out by partici-
pants in other parts of the CRESP, and focus on tech-
netium and actinides. Results from these ongoing
studies have been published in scientific journals,
IAEA-TEC DOC's and proceedings of international
symposia. The latter study (e) concentrates on the
transfer processes of natural radionuclides from sedi-
ment to biota. Some of these nuclides may be useful
analogues for radionuclides from dumped waste. There-
fore the understanding of their transport and uptake
processes is also relevant to waste radionuclides.

3.4 Standing Crop and Biological Productivity

Estimates of benthic biomass and biological
productivity are important to assess the extent to
which these organisms provide a food source for mobile
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predators connecting the benthic region with higher
levels in the water column. Identification and bio-
mass estimates of benthic in-fauna provide estimates
of the possible extent of bioturbation affecting ex-
changes of radionuclides at the sediment-water inter-
face. Biomasses in the water column may provide links
between the benthic region and the surface waters
where primary production takes place.

Biomass studies of benthic in-fauna and epi-
fauna are carried out by the Netherlands (a), Canada
(b) and France (c) in the present dumping area, the NW
Atlantic and the Gulf of Biscay. The French studies
include estimates of biomass turnover (also studies on
the role of bacteria, 3.4 f) and studies on the rate
of colonization of artificial substrates on the sea
bed. Similar studies are under way in the UK using a
dummy waste drum (e). Studies by the FRG involve
estimates of benthic as well as pelagic biomass (d).
Primary production in the surface waters of the dump-
ing areas is being studied by the FRG and the
Netherlands.

Results from the studies in the North-East
Atlantic will become available during 1984 and 1985.
A Dutch cruise is scheduled for April 1984.

3.5 Biological Control of Fluxes of Material at
the Seabed

This programme is of common interest to the
Biology and Geochemistry Task Groups. The studies
involve the assessment of the rate of sedimentation
which influences the possibility for return of
sediment-sorbed radionuclides to the water column as
well as the rate of input to sediment of radionuclides
scavenged from the water column. Sedimentation in the
deep sea is studied by the Netherlands (3.5 b) and by
France in co-operation with the US (3.5 c). Field
studies on the exchange of material at the sediment-
water interface are carried out by Canada in the NW
Atlantic (3.5 a). Opportunities are being considered
to extend these studies to the North-East Atlantic.
Laboratory studies on the effect of biota on the
physical chemical form of radionuclides bound to sedi-
ments and on solubilization processes of radionuclides
in sediments are carried out by France and the UK (3.5
d,e). Fluxes of natural radionuclides between sedi-
ment and water are investigated in mesocosm systems in
the US (3.5 f).
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Results from the studies are expected to be
available in 1984. Sediment cores for measurements of
sedimentation rates in the dumping area will be
sampled on the Dutch cruise in 1984.

3.6 Environmental Dosimetry

The UK has developed dosimetry models to
estimate the radiation doses absorbed by marine
organisms from internal and external sources. The
models are now available for the assessment of the
radiation exposure resulting from dumped waste (a).
UK and France and the Netherlands are studying the
natural radiation exposure of deep sea organisms (3.6
a,b). Spanish studies will comprise the application
of dosimetry models to assess the radiation exposure
of biota living in slope areas (3.6 c). The US is
investigating the usefulness of cytogenetic end points
for quantifying effects to marine organisms from low
levels of radiation which will not evoke observable
mortality or phenotypic responses (3.6 d). As a dose-
response curve is developed the cytogenetic system may
provide a biological dosimeter to complement other
dose estimates. Results of the UK studies on the
radiation regime are described in chapter 12 of the
"Interim Oceanographic Description" [2].

3.7 Modelling of Biological Transport

Studies on the modelling of biological tran-
sport of radionuclides in the ocean are ongoing in the
UKf US and France. The models being developed deal
with biological mass transport as well as possible
short-circuiting vertical transport in a number of
food-chain steps. Some discussion on the modelling
work by the UK is presented in chapter 12 of the
"Interim Oceanographic Description" [2]. The results
of the modelling efforts will be incorporated by the
Modelling Task Group in their integrated assessment
models, expected to produce the first results in the
beginning of 1984.
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PROGRAMME AREA

3.1 Deep-ocean
food webs

PROGRAMME COUNTRY
COMPONENTS

a. Identifica-
tion of fish
from deep slope
area

b. Deep sea In-
fauna and ben-
thic sampling;,,
stable element
analysis and
identification

c. Structure of
biological
community in
shallow and deep
slope areas

d. Identifica-
tion of poten-
tial pathways
use of know-
ledge of shelf
area

e. Development
of immonological
methods for deep
sea food chain
studies

f. Study on
food of black
scabbard
(stomach con-
tent), see also
5.2)

g. Biological
short-circuit
pathways from
depths below
1000 m to surface

P

NL

Sp

UK

Fr

US

I/P

UK

LEAD
SCIENTIST

Carvaiho,
LNETI

Lavaleye,
v.d. Loeff
NlSff

Ros,
IE0

Pentreath,
MAFF

Calmet
Germain, CEA

Feller,
U.of S.
Columbia

Schulte.ENEA
Bettencourt,
LNETI

Angel,
IOS

TABLE 2.3

BIOLOGY TASK GROUP

WHEN
STARTED

On-going
1981

1982
On-going

1983

On-going
low
priority
On-going

On-going

1983

On-going

WHERE

Coast of Madeira;
Nazare

Present
dump area, in NE
Atlantic 4 out-
side- this. area.

Spanish continent
tall and1 Canary
Islands coast

NE Atlantic

NE Atlantic

NE and NW
Atlantic
Pacific

NE Atlantic

NE Atlantic

CRUISES PLANNED USEFUL
OR HOW RESULTS

Use of ftafting 1984/1985
boats

One in 1984. end 1983

19B4

Nothing, especially 1584.
planned

1984

Already
available

1984/1985

RELEVANCE TO
THE SAFETY
ASSESSMENT

A

Perhaps 1984



PROGRAMME AREA

3.2 Radioanalysis
of (deep) sea
fauna

PROGRAMME
COMPONENTS

a. Radloanalysis
of fish and
invertebrates

b. Radionuclide
In fish through-
out the water
column

COUNTRY

UK

Fr

LEAD
SCIENTIST

Pentreath,
MAFF

Charmasson
Jeanmaire

WHEN
STARTED

On-going

1983

WHERE

NE Atlantic
site

NE Atlantic

CRUISES PLANNED
OR HOW

USEFUL
RESULTS

Nothing especially Already
planned available

3.3 Relevant
laboratory and
coastal water
studies

c. Radioanalysis FRG
of near-bottom
organisms, plank-
ton and fish

d. Radioanalysis Sp
of marine biota
from shallow and
deep slope areas

e. Compilation US
of data base
on radionuclide
concentration
factors

a. Radionuclide IAEA
uptake and loss Monaco
(see 2.8)

b. Radionuclide Fr
uptake and loss

c. Radionuclide UK
uptake and loss

d. Radioanalyses Fr
of actlnides and
Tc in coastal B
marine organisms

e. Transfer of
natural radio-
nuclides from
sediment to
biota in meso-
cosm-systems

US

Feldt

1983

On-going Present and 1983/1984
previous dumpsites
in the NE Atlantic

Montesinos, 1983
JEN

Noshkin,LLNL On-going
Harrison,
ORNL

Aston, On-going
IAEA Monaco

Germain,
CEA
Bonnotto,
CEN/CSK

Pentreath,
MAFF

Germain,
CEA
Bonnotto,
CEN/SCK

Hunt,
MERL/URI

On-going

On-going

On-going

On-going

On-going

Spanish con-
tinental and
Canary Islands
coast

Laboratory

Laboratory

Laboratory

Laboratory/
field

E Channel

Belgian coast

RELEVANCE TO
THE SAFETY
ASSESSMENT

On-going Atlantic coast

1984

Already
available

1984

end 1983

Already
available

Already
available
Some already
available

Already
available

Already
available
.984/1985

1984/1985



I

VI

PROGRAMME AREA

3.4 Standing crop
biological pro-
ductivity

3.5 Biological
control of
fluxes of
material at
the seabed

PROGRAMME COUNTRY
COMPONENTS

a. Benthic in-
fauna biomass
bioturbation
primary
productivity

NL

b. Benthic Can.
community (in-
fauna) biomass
studies and
study of scavengers

c. Benthic
biomass studies

d. Benthic and
pelagic biomass
primary
productivity

e. Colonisation
studies

f. Bacteria
studies

a. Exchange of
material (dis-
solved and par-
ticulate) at
the sediment
water interface

b. Sedimentation
rates

c. Sedimentation
rates

d. Effect of
biota on physical
chemical form
of radlonuclides
in labelled
sediments

Fr.

FRG

Fr
UK

Fr

Can.

NL

US/Fr

Fr

LEAD
SCIENTIST

v.d. Loeff,
Lavaleye
NISR

Hargrave,
BIO

Dinet

Feldt,
RIL

Bianchi

Hargrave,
BIO

v.d. Loeff,
NISR

Rowe,
BNL

Germain,
CEA

WHEN
STARTED

1982

1982-87?

1983

On-going

1983
On-going

1983

1982-87

1982

On-going

On-going

WHERE

Present dump
area in NE
Atlantic

NW Atlantic

Gulf of Biscay

Present and
previous dump
sites in NE
Atlantic

Bay of Biscay
NE Atlantic

NE and NW
Atlantic if
shiptlme made
available

Present dump
area in NE
Atlantic

Bay of Biscay

Laboratory

CRUISES PLANNED
OR HOW

1 in 1984

-

1983/1984

-

Shlptlme needed
for NE Atlantic

1 in 1984

USEFUL
RESULTS

end 1983

-

1983/1984

1984
19'84

-

end 1984

1984

RELEVANCE TO
THE SAFETY
ASSESSMENT

B

B



PROGRAMME AREA PROGRAMME
COMPONENTS

COUNTRY LEAD
SCIENTIST

WHEN
STARTED

WHERE CRUISES PLANNED
OR HOW

USEFUL
RESULTS

RELEVANCE TO
THE SAFETY
ASSESSMENT

3.6 Environmental
dosimetry

e. Solubilisatloi UK
processes of
radionuciides in
sediments

f. Fluxes of US
natural radio-
nuciides bet-
ween sediment
and water in
me socosm-systems

a. Application UK
of present know-
ledge of shallow
waters biota and
use of data from
3.1 and 3.2 for
assessment of dose
to deep sea fauna

3.7 Modelling of
biological
transport of
radionuciides

Pentreath, On-going Laboratory
MAFF

Hunt, On-going Atlantic coast
MERL/URI

Woodhead, On-going Not specific to None for this
MAFF dumping area purpose

1984

1984/1985

Already
available

b. Assessment of
dose to deep sea
fauna

c. Assessment of
dose to biota
from natural
and man-made
radionuciides
from shallow and
deep slope areas

d. Development of
cytogenetlc methods

Fr

NL

Sp

Calmet
Charmasson,
CEA
V-an <Weers,
ECN

Montesinos,
JEN

Harrison,
ORNL

On-going

1983

1963

On-going

Atlantic

NE Atlantic

Spanish
continental and
Canary Islands

Laboratory

Perhaps .1984

1984

1984/1985

for assessment of
radiation doses and
effects in marine
biota

a. Identification of UK
important aspects of
biological mass trans-
port, development of
models

Pentreath, On-going
MAFF

y
available

Already
available



PROGRAMME AREA PROGRAMME COUNTRY LEAD WHEN WHERE CRUISES PLANNED USEFUL RELEVANCE TO
COMPONENTS SCIENTIST STARTED OR HOW RESULTS THE SAFETY

ASSESSMENT

b. Development of US Marietta, On-going - Already
models for bio- SANDIA available
logical transport

c. Development of Fr Calmet On-going - Perhaps
models for bio- Charmasson 1984
logical transport Germain,

CEA

I



MODELLING

The main objective of this part of CRESP is
to develop the mathematical models which are required
to make realistic predictions of the radiological
impact of dumping of radioactive waste on man and the
marine environment. In addition, by analysing the
sensitivity of predicted radiological impacts to
variations in the parameters used in models, and to
the types of models used, priorities for further field
and laboratory research will be identified. It is
important to note that the principal purpose of CRESP
is to enable comprehensive, site specific radiological
assessments of sea dumping to be performed. The
models developed within the programme therefore differ
in scope and detail from those employed by IAEA in
defining high-level wastes unsuitable for dumping at
sea.

In order to provide a framework for modell-
ing, the disposal system (ie the waste, its containers
and the environment) is divided into a number of ele-
ments, each of which can be described by a mathemati-
cal model. The framework at present in use in CRESP
is shown in Figure 2. (For comparison, the framework
used in previous calculations by the IAEA and NEA is
shown in Figure 3). The progress made in developing
models for each element of the system, and towards
interfacing the models and carrying out improved
radiological assessments, is described below.

4.1 Release (Waste Package) Model

This model predicts the rates of release of
radionuclides from waste forms and packages into the
ocean. As indicated in the model development pro-
gramme plan (see Table 2.4), several countries are
carrying out experimental investigations of waste form
and package behaviour under disposal conditions
[1-4]. The information acquired in these and other
investigations [5,6] has been used to develop a waste
package model [7]. The model deals with five types of
package which have been used for sea dumping, and pre-
dicts rates of radionuclide release from these pack-
ages as a function of time. The model is at present
being tested for sensitivity to variations in the
parameters. Collection of data for use with the model
is continuing.
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Figure 2

MODELLING FRAMEWORK DEVELOPED FOR FUTURE ASSESSMENTS

(Dumping Rates)

Sedimentation

i
Release from Waste Form/Canister

Benthic Boundary Layer

Dispersion in Deep Ocean

Dispersion in Coastal Waters

Pathways to Man

Dose to Man
(Individual and collective)

Biological
Transport

Dose to Biota
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Figure 3

MODELLING FRAMEWORK USED IN PAST I A E A AND N E A CALCULATIONS

(Dumping Rates)

Instantaneous,
release into
deep ocean

Ocean Dispersion Model

(physical processes,
deep ocean)

Pathway Model

Dose to Biota

Dose to Man
(individual)
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4.2 Benthic Boundary Layer (BBL) Models

Within the modelling framework shown in
Figure 2, the benthic boundary layer model provides an
interface between the waste package model and the
ocean dispersion, sedimentation and biological
models. In the CRESP programme, two approaches to BBL
modelling are being pursued. The first consists of
predicting dispersion within the BBL by including
appropriate compartments and processes in open ocean
dispersion and sedimentation models. This approach is
being pursued in the UK modelling programme and also
by some US workers. The second approach is to develop
separate models to predict rates of radionuclide move-
ment within the BBL. Both France and the US have work
in progress in this area. However, for the initial
CRESP assessments and sensitivity analyses (see Sec-
tion 10) it is unlikely that separate BBL models will
be available and thus the first approach will be used.

In addition to the work on providing BBL
models for use in radiological assessments, models
which describe BBL processes are also being deve-
loped. These 'process models' are being used to
increase understanding of the BBL.

4.3 and 4.4 Ocean Dispersion Models

Over the first two years of CRESP, a great
deal of progress has been made towards developing
improved models for the dispersion of radionuclides in
the oceans by physical processes (advection and dif-
fusion). All the models listed under items 4.3
(a)-(d), (f) and (g) of Table 2.4 have now reached the
stage where useful results can be obtained and model-
model comparisons can be carried out. The general
circulation models (GCMs) are being compared in a pro-
ject initiated by the Physical Oceanography Task Group
of the NEA Seabed Working Group. The results of this
project should be available in 1984. The Atlantic box
model (item 4.3 (g)) is being used by the UK in the
radiological assessment required for the next NEA
review of the suitability of the North-East Atlantic
dumpsite [7], This model, together with some of those
developed in the US and the FRG, are to be used by the
CRESP Modelling Task Group in assessments and sensi-
tivity analyses (see Section 4.10). In addition, work
on the development and use of stochastic models is
continuing in the UK and the US, and it is anticipated
that the Bryan/Semtner GCM being implemented in France
will be available at the end of 1983.
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4.5 Sedimentation (Geochemlcal) Models

Models to predict the rates of removal of
radionuclides from the oceans by the scavenging action
of organic and inorganic particulates have been deve-
loped in the UK and the US. These models include the
return of radionuclides to the ocean from bed sedi-
ments. They are based to a large extent on the con-
clusions reached by the GESAMP working group [8]. The
models are being validated by using them to predict
the distributions of naturally occurring radio-
nuclides, and are being interfaced with ocean dis-
persion models.

4.6 Biological Models

A biological model can be defined as one
which predicts the rates of horizontal and vertical
transport of radionuclides in the oceans due to bio-
mass movements, and the reconcentration of radio-
nuclides in food chains. However, downward transport
of radionuclides by biogenic particles is more con-
veniently included in sedimentation models, and it has
been shown [8] that other biomass transport processes
(eg fish and plankton migration) have a very small
effect on radionuclide concentration fields. The
approach being adopted within the CRESP Modelling Task
Group is therefore to include transport via biogenic
particles in sedimentation models, to neglect other
biomass transport mechanisms, and to develop models to
predict radionuclide concentration through food
chains. Food chain modelling is in progress in
France, the US and the UK. In the UK it has reached
the stage where food chain models are being tested and
interfaced with ocean dispersion and sedimentation
models; the work in the other countries is also well
advanced.

4.7 Coastal Seas Models

As in the case of the 8BL, the dispersion of
radionuclides in coastal seas can either be predicted
by means of a separate model or by including approp-
riate compartments, parameters and processes in ocean
dispersion, sedimentation and food chain models. This
latter approach appears to be the most practical at
present, and it has been adopted for the first set of
CRESP calculations. At a later stage this approach
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will be reviewed and the need to develop specific
models for coastal seas, or to adapt the coastal
models which are already available, will be
re-examined.

4.8 and 4.9 Integration of Models and Performance of
Radiological Impact Calculations

As indicated in the previous sections, the
model development work has reached the stage where it
is possible to integrate the models for the various
system elements, and hence produce improved predic-
tions of the radiological impact of sea dumping. One
set of impact calculations is at present being carried
out in the UK; this will form the basis for the NEA
review of the suitability of the dump site. In order
to provide independent sets of calculations, the CRESP
Modelling Task Group has set up a number of 'benchmark
problems' which are to be tackled by modellers in the
US, the FRG, the UK and, at a later stage, in France.
These problems involve the calculation of radionuclide
concentrations in water, suspended sediments, and bot-
tom sediments, and the calculation of doses to man,
for a set of radionuclide release situations. Com-
parison of the results obtained in the various
countries will provide insights into the capabilities
of the sets of integrated models, evaluate numerical
accuracy, and indicate the calculations and sensiti-
vity analyses which can most usefully be carried out
in the future.

4.10 Near-field Water Concentrations and Dose to

In order to calculate doses to marine orga-
nisms in the vicinity of the dump site, it is neces-
sary to predict radionuclide concentrations in water
and sediments local to the site. The dispersion
models referred to in Section 4.4 and items 4.3 and
4.4 of the programme table are not appropriate for
this purpose because they deal with wider space
scales. However, the GESAMP report [8] describes a
model which can be used for the 'near-field'. The
model has been set up in the UK and is being used to
calculate radionuclide concentrations in water and
sediments, and hence doses to organisms.



Compilation of Data Bases

From the large amount of literature available
members of the Modelling Task Group are compiling a
set of data bases for use in future calculations.
These data bases are consistent with those being pre-
pared by the IAEA for use in its revision of the
Definition and Recommendations. However, they are
necessarily more extensive (in the sense that more
parameters are included), because the models in use
within CRESP are more complex than those used for the
purpose of calculating release rate limits. In addi-
tion, the data are specific to assessments of the
North-East Atlantic dump site. As CRESP work pro-
ceeds, these data bases will be extended and improved,
in consultation with other Task Groups. Although the
development of site specific models is at present
further advanced than the collection of data required
to implement such models, it is not envisaged that
this situation will continue. Hence in the future,
models will need to be refined in the light of further
information.

GESAMP Work

The report 'An Oceanographic Model for the
Dispersion of Wastes disposed of in the Deep Sea' [8]
was approved by GESAMP and published by IAEA in 1983.
The report has been reviewed by the members of the
Modelling Task Group and certain aspects of suggested
models (such as sedimentation) have been incorporated
into modelling activities. As the GESAMP report poin-
ted out, no single model is appropriate for all pur-
poses, since the purpose of the calculation is as
relevant to the choice of models as the processes
represented. The set of models being developed to
represent processes in the North-East Atlantic which
would move contaminants from a specific deep sea dis-
posal site and result in a dose to man are consistent
with the recommendations in Section 5 of the GESAMP
report.
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TABLE 2.4

MODELLING TASK GROUP

PROGRAMME AREA

4.1 Release model

PROGRAMME COMPONENTS COUNTRY

a. Model describing the UK
deterioration of the
canister and the release of
radionuclides from the waste
forms

b. Experiments on release J
rates of Cs-137, Sr-90 and
Co-60 from solidified wastes,
and canister corrosion rates

c. Investigation on release Ch
rates of Cs-137, Sr-90 and
Co-60 from solidifed wastes

d. Quality control of differ- B
ent matrices used for the im-
mobilisation of a,B, y nuclides
and 3H for sea disposal

e. Containerization studies USA
and studies of leachability
of materials from different
matrices

a. Model of interface between UK
the waste form/canister model
and ocean dispersion model

b. Model of stream function UK
and height of BBL»

c. BBL model* US

d. BBL model Fr

4.3 Advection- a. 3D-5 layers prognostic FRG
diffusion model model (cllmatological scales)

4.2 Benthic boun-
dary layer
(BBL) model

LEAD
SCIENTIST

M. Hill,
NRPB

Ito,
JAERI

Laske,
NAGRA

v.d. Voorde, On-going
Oe Batist,
CEN

Colombo, On-going
EPA/Brookhaven

M. Hill,
NRPB

Richards,
IOS, Wormley

Marietta,
Sandia
Weatherly,
FSU

Charmasson,
CENFAR

Schulte,
DHI

On-going

On-going

On-going

Finished

Not site
specific

USEFUL
RESULTS

1983
(First
version)

WHEN WHERE
STARTED

On-going

On-going Lab. studies

On-going Lab. studies 1984

RELEVANCE TO
THE SAFETY
ASSESSMENT

Lab. studies 1984

Lab. studies 1983/84

1983

2 levels quasi First results
geostrophic published

Not site
specific

Not site
specific

World ocean

End 1983

End 1984

Report in
preparation

Included for information only



\

PROGRAMME AREA

I

4.4 Stochastic
models

4.5 Sedimentation
model

PROGRAMME COMPONENTS

b. 3D-15 layers diagnostic
model (estimates from a season
to several years)

c. 3D-10 layers model of flow
field and distribution of
radioactive tracers

d. 3D model-12 layers model
of flow field and distribution
of radioactive tracers

e. GCM model intercomparison

f. 20 Meridional model for
analysis of naturally
occurring tracers in
Atlantic and for examination
of processes (relevant to 4.5)

g. Atlantic box model for UK
distribution of radionuclides

h. POTG-Mark II model US
Approx. 10 boxes (with
sedimentation and biological
overlays)

i. Bryan/Semtner model Fr

a. Stochastic model to UK
investigate flow-field
generation fluctuations of
concentration of radioactive
tracers

b. Regional eddy resolving US
models for tracer dispersion
studies

Model describing the scaveng- UK
ing action of particulate UK
organic and inorganic matter US
as it falls to the sea floor

COUNTRY

FRG

UK

US

US, UK
FRG

UK

LEAD
SCIENTIST

Bork,
DHI

Gurbutt,
MAFF

Marietta,
Sandia

Shepherd,
MAFF

WHEN
STARTED

WHERE USEFUL
RESULTS

RELEVANCE TO
THE SAFETY
ASSESSMENT

Gurbutt, MAFF
M. Hill, NRP8

Marietta,
Sandia
Koplik, TASC

Delecluze,
Museum

Gurbutt,
MAFF

Marietta,
Sandia
Robinson,
Harvard

M. Hill, NRPB
Gurbutt, MAFF
Marietta,
Sandia

Finished Atlantic (between Report in
70°N and 30°S) preparation

On-going

On-going

On-going

On-going

On-going

On-going

On-going

On-aoina

Atlantic (ZO°S-
66°H, 0°W-80°W)

Atlantic (67°N-
20°S, 98°W-14°E,
1° grid)
Pacific (67°N-20°S,
120°E-70°W, 2° grid)

General ocean basin

Atlantic (50°S-
60°N)

Atlantic (66°N-
50°S)

Generic

N Atlantic

General ocean

Some results
available from
end 1982

1983

1984

Some results
available now

1983

1984

End 1983

1984(?)
basin

On-going General regions of End 1983
ocean

On-going
On-going
On-going

Early 1983
Early 1983
Some already
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I

PROGRAMME AREA

4.6 Food chain models

4.7 Coastal seas
models

4.8 Piocess models

4.9 Sensitivity
analysis of over-
all model

4.10 Integration of
assessment models

4.11 Near-field
modelling (dose
to biota)

PROGRAMME COMPONENTS

a. Development of biological
models (to be integrated with
the dispersion model)

b. Food chain models

c. Development of biological
models (to be integrated with
dispersion models)

Interfacing model to describe
the transport of radionuclides
from the deep ocean to the
continental shelf areas

Model of advection - dispersion
in the slope and near field areas

See 4.10

a. Integration of models
mentioned in 4.1a, 4.2a,
4.3g, 4.5 and 4.7

b. Integration of dispersion,
BBL and food chain models

c. Development of oceano-
graphic models for the
dispersion of wastes disposed
of in the deep sea*

d. Implementation and use of
GESAMP. Appendix 9 (far-
field) model

e. Revision of the IAEA
oceanographic basis*

Implementation of GESAMP
models for local dispersion
and scavenging

COUNTRY

UK

Fr

US

UK

B

LEAD
SCIENTIST

Pentreath,
MAFF

Charmasson,
CENFAR

Marietta,
Sandia
Rowe, Brookhaven

M. Hill, NRPB

UGMM

WHEN
STARTED

On-going

On-going

On-going

On-going

On-going

WHERE

UK

Fr

M. Hill, NRPB

Calmet,
CENFAR

GESAMP Needier,
WG Chairman

UK M. Hill,
NRPB

IAEA NENFC division

UK M. Hill, NRPB
Durance, MAFF

On-going

On-going

Report General
published

On-going General

General, could be
applied to NE
Atlantic site

USEFUL
RESULTS

End 1983

End 1983

1984 (?)

1983
(First version)

Begin 1985

RELEVANCE TO
THE SAFETY
ASSESSMENT

A

A

C

On-going General

1983
(First version)

End 1984

1983

1983

Possible
results for
1984

1983

Included for information only



RADIOLOGICAL SURVEILLANCE

Many of the samples of water, sediment and
biota taken in the framework of the aforementioned
research programmes and analysed for their concentra-
tion of radionu.lides, are useful to survey the radio-
activity of the ocean environment. The radioactivity
content of some of the biological material in the
ocean is of importance to estimate the radiation
exposure of men from sea food. Therefore all the
research programmes are listed that might be of rele-
vance to the estimation of the exposure level of
humans from radioactive waste dumped into the deep
sea. These research programmes are numerous and
include indicator materials like sediments, water,
fish, deep sea fish and other biota. Studies on the
general biology, migration rates, catch statistics,
consumer habits, concentration factors and radio-
nuclide analysis of food web components are being
carried out. They provide useful input data to a bio-
logical transport model as well as provide a means for
surveillance. Therefore it does not seem necessary to
make a big effort on routine sampling for radiological
surveillance, at present.

The table of the programme-plan has been up-
dated in order to include the on-going programmes of
relevance to radiological surveillance.

The progress of the work carried out during
these two years by the different participants was
reviewed and is hereafter presented for each of the
items included in the table.

5.1 Intercalibration

Following the proposal mentioned in the
Research and Environmental Surveillance Programme,
1981, intercalibration exercises have been carried out
conducted by the IAEA Monaco Laboratory and a new one
is on-going. Suitable sea water sediment and bio-
logical samples containing artificial activity now
present in the environment have been collected, pre-
pared and distributed to laboratories in different
countries as mentioned in the table. Further samples
for intercalibration are available for other laborato-
ries involved in these programmes.



Although intercalibration exercises between
laboratories conducting monitoring programmes do not
cover all the steps involved in an analysis, they are
essential to assessing the reliability of the data
prior to interpretation.

5.2 Study of the Black Scabbard Fishery

No critical pathway has been identified from
the deep sea back to man. One potential pathway that
is being studied is the long-line fishery for the
black scabbard which occnr at 1200-1500 m near
Madeira. Radioanalyses of these fish for trans-
uranics, gamma emmiters and tritium are on-going, as
well as radioanalysis of other fish from the same
region and of surface and 1500 m depth water samples.
Co-operation has been established between Portugal and
Belgium for these analyses.

Some catch statistics for the Aphanopus carbo
have been compiled and analyses of stomach contents
will be done in co-operation between Italy and
Portugal.

5.3 Collection and Analysis of Indicator Materials

Indicator materials (biota, sediment and
water) collected in both the radiological surveillance
and biological research programme are being analysed
for radionuclide content. The data obtained are
important to provide base-line and trend data of
radionuclide concentrations in the environment.

Sediment and some marine organisms from the
dumpsite were analysed by the USA for 239+240pu>
241Am, 1 3 7Cs and Sr-90 and some results have been
published [1]. More detailed analyses of 1 cm inter-
val sections from 8 box core samples collected within
and outside the dumpsite, for gamma emitting radio-
nuclides, as well as for 239+240pu ancj 24lAm are
compiled in a report [2].

Some results of gamma spectrometry of sedi-
ments collected within and outside the dumpsite during
a joint cruise organised in 1982 by Belgium, the
Netherlands and Switzerland are available [3].

There have also been radioanalyses of water,
sediment and benthic organisms collected at three
study areas during two cruises in 1981 and 1982 by the
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FRG [4]. An extended survey of a study area NW of the
dumpsite, began in 1983. Radiological and chemical
measurements of water and bottom samples, including
measurements of 137Cs, 90Sr, transuranic nuclides,
tritium and some nutrients are being carried out.

A report was published by the UK on addi-
tional monitoring data [5].

Comparison of the concentration of radio-
nuclides in sediments and fish collected within and
outside the present dumpsite shows no evidence of con-
tamination from any source other than global fallout
[1,2].

5.4 Collection of Data on Fishing Statistics and
Consumption Rates

The second Executive Group meeting had recom-
mended that the identification and characterisation of
critical population groups and sea food consumption
habits should be made and that a lower priority should
be given to collective dose estimates. Guidance
values will be taken from the revised IAEA TEC DOC 211
[6] for consumption rates for critical groups.
Attempts have also been made to obtain all possible
information from F.A.O. and relevant countries on
fishing statistics, consumption rates, etc.
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TABLE 2.5

RADIOLOGICAL SURVEILLANCE TASK GROUP

PROGRAMME AREA PROGRAMME COMPONENTS

5.1 Intercalibratlon a. Organisation and
exercises for
low-level con-
centrations of
Pu-239+240,
Am-241, Cs-137,
Sr-90

5.2 Study of the
black scabbard
fishery

sample supply

b. Participation

a. Radioanalysis for
transuranics, y emitters

COUNTRY

IAEA

DK

B

Can

FRG

I

P

S

UK

USA

P/B

LEAD
SCIENTIST

Fukai,
Monaco

Aarkrog,
p| en
Van de Voorde
CEN/Mol
Smith,
BIO
Kautsky,
DHI
Papucci,
ENEA
Bettencourt,
LNETI
Holm & others
LUND
Mitchell,
MAFF
Noshkln &
others,
LLNL

Bettencourt
LNETI
Bonotto
CEN/Mol

WHEN
STARTED

On-going

On-going

ii

n

n

II

II

II

n

II

On-going

WHERE

N. Sea/
NE Atlantic

IAEA sample

II

n

II

II

n

n

n

II

Madeira

USEFUL
RESULTS

1984/85
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PROGRAMME AREA

5.3 Collection and
radioanalysis
of indicator

5.4 Collection of
data on fishing
statistics and
consumption
rates

PROGRAMME COMPONENTS

b. Identification and
characterisation of
potential critical
groups

a. Biota and sediments:
scientific and analytical
support and analysis

b. Biota, water and
sediments

c. Water, sediments and
nutrients

d. Fish and invertebrates

e. Sediments

f. Fish from surface to
bottom

g. Biological material
from shallow and deep
slope areas

COUNTRY

I/P

USA

FRG

FRG

UK

B

Fr

E

UK

I

F

P

LEAD
SCIENTIST

Cigna,
ENEA
Bettencourt,
LNETI

Noshkin,
LLNL

Feldt,
RIL

Kautsky,
DHI

Pentreath,
MAFF

Bonotto,
CEN/Mol

Jeanmaire/
Charmasson,
CEA/FAR

Montesinos,
JEN

Hunt,
MAFF
Cigna,
ENEA
Jeanmaire,
CEA/FAR
Bettencourt,
LNETI

WHEN
STARTED

1983

On-going

On-going

n

n

ii

1983

1983

On-going

1983

1983

On-going

WHERE

Madeira

NE Atlantic
including
dumpsite

NE Atlantic
including
dumpsite

n

USEFUL
RESULTS

1984/85

1983

1983

1985

NE Atlantic Available
including dumpsite

NEA dumpsite

NE Atlantic

Spanish conti-
nental and
Canary Islands

Some
available

1984

1984

Some
available
1983

1983

1983/84
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avenue du Roi 202. B-1060 BRUXELLES Tel. 02/538 51 69
BRAZIL - BRESIL
Me«re Jou S A . Rua Guaipa 518.
C n u Postal 24090. 05089 SAO PAULO 10. Tel. 261 1920
Rua Senador Dantas 19 s/205-6. RIO DE JANEIRO GB
Ttl 232 07 32

CANADA
Renouf Publishing Company Limited.
2182 ouest. rue Stc-Catherinc.
MONTREAL. Que. H3H IM7. Tel (514)937.3519
OTTAWA. Ont KIP 5A6. 61 Sparks Street

DENMARK - DANEMARK
Munksgaard Export and Subscription Service
35. Nerre Sogadc
DK 1370 KOBENHAVN K Tel. +45 1.12.85.70

FINLAND - FINLANDE
Akateeminen KiriaEiauppa
Keskuskalu 1.00100 HELSINKI 10. Tel 65 11.22

FRANCE
Bureau des Publications de I'OCDE.
2 rue Andre-Pascal. 75775 PARIS CEDEX 16 Tel. ( I ) 524.81.67
Principal correspondant'
13602 AIX-EN-PROVENCE Librairie dc I'Universitc
Tel 26 18.06

GERMANY - ALLEMAGNE
OECD Publications and Information Center
4 Simrocksirasse 5300 BONN Tel (0228) 21 60.45

GREECE - GRECE
Librairie KaufTmann. 28 rue du Stade.
ATHENES 132 Tel. 322.21 60

HONG-KONG
Government Information Services.
Publications/Sales Section. Baskerville House.
2/F.. 22 Ice House Street

ICELAND- ISLANDE
Snacbjorn Jonsson and Co.. h f.
Hafnarstraeti 4 and 9. P O B 1131. REYKJAVIK.
Tel I3 I33/ I428I / I I936

INDIA - INDE
Oxford Book and Stationer) Co .
NEW DELHM.Scmdia House. Tel 45896
CALCUTTA 700016. 17 Park Street Tel 240832

INDONESIA - INDONESIE
PDIN-LIPI. PO Box 3065/JKT. JAKARTA. Tel 583467
IRELAND - IRLANDE
TDC Publishers - Library Suppliers
12 North Frederick Street. DUBLIN I Tel 744835-749677

ITALY - ITALIE
Libreru Commissionana Sansoni
Via Lamarmora 45. 50121 FIRENZE. Tel 579751/584468
Via Barlolini 29. 20155 MILANO Tel 365083
Sub-dcposilan
L'go Tassi
Via A Farnese 2B. 00192 ROMA Tel. 310590
Ednricc e Librena Herder.
Piazza Monlccitork) 120, 00186 ROMA. Tel 6794628
Cosunlino Ercolano. Via Generate Orsini 46. S0I32 NAPOLI Tel. 405210
Ltbreria Hotpli. Via Hoepli 5. 20121 MILANO. Tel. 865446
Ltbrerta Scientific!. Dotl. Luck) de Biasio "Aeiou"
Via Mcravigli 16. 20123 MILANO Tel. 807679
Libreria Zanichelli
Piazza Galvani I /A. 40124 Bologna Tel. 237389
Libreria U n a . Via Garibaldi 3 10122 TORINO. Tel. 519274
La dirTusione dellc edizioni OCSE e inollre assicurata dalle migtiori librene nclle
cilta piu important!.
JAPAN • JAFON
OEC [> Publications and Information Center.
Land* Akasaka Bldg . 2-3-4 Akauka.
Minatc-ku. TOKYO 107 Tel. 516.2016

KOREA-COREE
Pan Korea Book Corporation.
PO Boi n- 101 K«angwhamun. SEOUL Tel. 72.7369

LEBANON - LJBAN
Document! Scienttrka/Redko.
Edison Building. Bliss Street. P.O. Bin 5641. BEIRUT.
Tel. 354429 - 344425

MALAYSIA - MALAISIE
University of Malaya Co-operative Bookshop Ltd.
P.O. Box 1127. Jalan Pantai Baru
KUALA LUMPUR. Tel 51425. 54058. 54361

THE NETHERLANDS - PAYS-IAS
Slaauuilgeverij. Verzcndboekhandel.
Chr Plantijnslraal I Poslblu 20014
2500 EA S-GRAVENHAGE. Tel. nr. 070.789911
Voor bestellingen: Tel 070.789208
NEW ZEALAND- NOUVELLE-ZELANDE
Publicalions Section.
Govemment Pnming Oflke Bookshops:
AUCKLAND. Retail Bookshop: 25 Rutland Street.
Mail Orders 85 Beach Road. Private Bag C P.O
HAMILTON Retail Ward Street.
Mailorders. PO Box 857
WELLINGTON: Retail Mulgrave Street (Head Office).
Cubacade World Trade Centre
Mail Orders Private Bag
CHRISTCHURCH Retail 159 Hereford Street.
Mail Orders Private Bag
DUNEDIN Retail Princes Street
Mailorder. P.O Box 1104

NORWAY - NORVEGE
J.G. TANUM A/S Karl Johansgale 43
PO. Box 1177 Sentrum OSLO 1 Tel (02)80.12.60

PAKISTAN
Mirza Book Agency. 65 Shahrah Quaid-E-Azam. LAHORE 3
Tel 66839

PHILIPPINES
National Book Store. Inc
Libran Services Division. PO Box 1934. MANILA
Tel. N'os. 49 43.06 to 09. 40.53.45. 49 45 12

PORTUGAL
Livraru Portugal. Rua do Carmo 70-74.
1117 LISBOA CODEX Tel. 360582/3

SINGAPORE - SINGAPOUR
Information Publicalions Pic Ltd.
Pei-Fu Industrial Building.
24 Nev. Industrial Road N" 02-06
SINGAPORE 1953. Tel 2831786. 2831798

SPAIN - ESPAGNE
Mundi-Prensa Libros. S.A.
CaslelkS 37. Apanado 1223. MADRID-1. Tel. 275 46 SS
Libreria Bosch. Ronda Universidad I I . BARCELONA 7.
Tel. 317.53 08. 317.53.58

SWEDEN - SUEDE
AB CE Frilzes Kungl Hovbokhandcl.
Box 16 356. S 103 27 STH. Regenngsgalan 12.
DS STOCKHOLM Tel 08/23 89 00
Subscription Agency/Abonnemenls:
Wennergren-Williams AB.
Box 13004. SI04 25 STOCKHOLM.
Tel. 08/54 1200

SWITZERLAND - SUISSE
OECD Publications and Information Center
4 Simrocksirasse 5300 BONN Tel (0228) 21.6045
Local Agents/Agents locaux
Librairie Payol. 6 rue Grcnus. 1211 GENEVE 11. Tel 022.31.89.50

TAIWAN - FORMOSE
Good Faith Worldwide Im'l Co. Ltd
9th floor. No 118. Sec 2.
Chung Hsiao E Road
TAIPEI Tel. 391.7396/391 7397

THAILAND - THAILANDE
Suksit Siam Co. Ltd.. 1715 Rama IV Rd.
Samyan. BANGKOK 5 Tel 2511630

TURKEY - TURQi'IE
Klillur Yayinlari Is-TUrk Ltd Stt
Ataturk Bulvari No 77/B
KIZILAY/ANKARA. Tel 17 02 66
DolnubatKC Cad No: 29
BESIKTAS/ISTANBUL Tel 60 71 88

UNITED KINGDOM - ROYAUME-l'NI
H.M Sutionery Office.
P.O.B 276. LONDON SW8 5DT
(postal orders only)
Telephone orders (01) 622.3316. or
49 High Holborn. LONDON WCIV 6 HB (personal callers)
Branches at: EDINBURGH. BIRMINGHAM. BRISTOL.
MANCHESTER. BELFAST.

UNITED STATES OF AMERICA - ETATS-LNtS
OECD Publications and Information Center. Suite 1207,
1750 Pennsylvania Avc.. N.W. WASHINGTON. D C 20006 - 4582
Tel (202)724.IB57

VENEZUELA
Libreria del Eslc. Avda. F Miranda 52. Edincio Galipin.
CARACAS 106. Tel. 32.23.01/33.26.04/31.58.38

YUGOSLAVIA - YOUGOSUVIE
Jugoslovenski Knjiga. Knez Mihajlcva 2. P.O.B. 36. IIEOGRAD
Tel. 621.992

Lee oommafldes provenant dc pays ou I'OCDE n'a pas encore design^ o*e depoailaire peuvent tin adrestecs a :
OCDE. Bureau Set Publications. 2. me Andre-Pascal. 75775 PARIS CEDEX 16

Orders and inquiries from countries where tales agents have not vet been appointed may be tent to:
OECD. Publications Office, 2. rue Andre-Pascal, 757)5 PARIS CEDEX 16.

67294


