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Technologies for marine environmental surveillance

@ystein Huglen, Department of Marine Technology, Norwegian Institute ot Technology,

Trondheim.

1. Introduction

The oceans represent an extremely im-
portant factor in determining the state
of the ecological system and the nature
of global weather patterns. In addition,
it is increasingly being recognised that
occan paramcters may provide carly
warnings of gencral imbalances in these
svstems. Human usage of the occans
includes transportation, tourism and
explottation of living and non-living
resources, and most of these activities
will 10 some extent neoatively affect the
marine cnvironment. However, it is
clear that land-based human activity is
also important in affecting the state of
this covironment.

The oceans are subject to a complex
interaction beiween, and a fine-tuned
balance in, many factors. Small changes
in this baianrcc may propagate and
amplify to causc scrious environmental
impacts. Potentially, the end result is
somcthing over which nobody has any
control, thus a chicf concern when
utilizing the occans is to make surc that
the baiancc is maintained. Public con-
cern for the cnvironment is growing,
and at thc same time information t..ch-
nology is making it possible to rapidly
monitor changes ir important
paramectcrs. Marinc environmental sur-
veillaace is therefore becoming in-
creasingly important.

This article provides a bricf intro-
duction 1o the technologies concerning
modcrn marine environmental surveil-
lance and forccasting. Equipment and
principles for buoy systcms and oil spill
remole sensing is given a more detailed
description, because these arc arcas
where modern technologics arc most
likely to contribute to a sound develop-
ment of the occans’ resources.,

2. Performing marine
environment surveillance

Occanography - thc study of the
occans — includes biology, chemistry
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and geology, togcther with several
other sciences. Itis clear that ducto the
multiplicity of arcas represented,
oceanographers scek to understand an
exceedingly complex system. Accord-
ingly, samples and measurements from
the scas are taken on numerous
paramcters and in several different
manncrs. Sampling heavy metals traces
2n the sea bed surrounding the offshore
installations in the North Sea and as-
sessing fish resources in the Indian
QOccan arc both cxamples of where
marine cnvironmental surveillance is
important.

Traditionally, samples and measure-
ments arc taken from manned expedi-
tions and metering stations, combined
with obscrvations from aircraft and re-
scarch vessels. There is, however, agrow-
ing usc of automated systems positioned
onbuoys and satcllites, giving rescarchers
regular and accurate real-time data. One
suchsystemis illustrated infigure 1. Some
measurcments still cannot be automated
and thus have to be performed by man.
The task of detecting oil slicks and red
tides are examples of phcnomena that
gencrally have to be monitored from

manncd stations such as aircraft and
vessels.

3. The market outlook

The market for marine environmental
technology is substantial. In Europe
alone it has been estimated at about
£500 million annually. In the field of
marine environment surveillance tech-
nology alone the annual turnover is
probably several hundred million
pounds sterling worldwide. The market
for such technology is still in the
prehiminary phases of development, but
is expected to experience a rapid ex-
pansion in the ncar future as needs and
demands for marine pollution control
technology increase. It is likely that in
some years all major scas will to some
extent be covered by surveillance sys-
tems, and the nced for spare parts,
maintenance and new technology will
surcly keep this industry prosperous in
the future.

According to onc manufacturcr in
the industry, there is not too much con-
cern about the fact that sales figures are
rclatively low at present. The rescarch
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programmes arc intended to produce
technology that is certain to be inin-
crcased demand in the future rather
than generate short-term profits. The
focus of these programmes is mostly on
clectromics, data telemetric and simula-
tion' modelling computer programmes.
Duc partly 1o EUROMAR's
(Europcan Rescarch Coordination
Agency. EUREKA's project for a bet-
ter understanding of the marine cn-
vironment and its treatment) cfforts in
promoting cooperation in this ficld.
Europe has progressed considerably in
terms of know-how and resources re-
quired to compete with the USA and
Japan in the international market for
marine environment technology.

Onc featare of the market for this
technology is that the manufacturers do
not need to develop special products or
marketing techniques. That is to say
that the relevant technological solu-
tions are quite similar regardless of the
uses to which it is put.

Twpical direct or indirect users of the
technologics include:
® K search institutions
¢ Public authoritics
o Aquaculture/fish farming interests
o Commercial fishing interests
o Tuurist industrics
¢ Rescarch institutions
¢ Navy and coastguard
e (il companics.

4. Data acquisition buoy
systems

4.1 Data buovs

The initial open ocean data buoys were
large, stable steel structures of more
than cight mctres in diameter. Their
siz¢ necessitated police escort during
road transport, and maintenance costs,
particularly of the three point moor-
ings, were high. Later, smaller buoys
proved impractical duc to difficultics in
deployment or access from small boats
when servicing. Today's buoys are
usually onc to five metres in diameter
and have a displacement of about a
hundred kilograms, Their shape may
differ, depending mostly on how the
buoy is supposed to move in rclation to
the sca's surface. The wave directional
type follows the wave frequency, while
the vertically stabilized type adjusts to
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Fig. 2 Oceanographic data buoy.

the resonant frequency of the waves

and will remain vertical. Figure 2 s an

illustration of a typicai modern data

buoy. As this figure shows, a modern

buoy usually has the following parts:

e Central buoyancy unit. cither of wave
directional or vertical stabilized type

e An instrument well, which is
protected from moisture. This sys-
tem is often integrated in the central
buoyancy unit

e Mooring systcm

® [nstrument./'scnsor lower

® Scasors for data acquisition

e Equipment for data transmission

¢ Data processing and storage

e Power supply.

Since maintenance is difficult and
costly, system reliability and durability
is one of the chief design goals for such
buoys. Acceptable reliability is usually
achicved by the carcful selection of sys-
tem components and a high degree of
rcdundancy within the system itself,
causing duplication of many com-
ponents. Durability is partly a function
of the reliability, but also involves con.
siderations of the power supply’s dura-
tion.

4.2 Sensors for data acquisition

A wide range of sensors may be con-
nccted to buoys, the most common of
which arc thosc designed for measuring

the followang parameters:
Physical data
Wind speed and direction
Atmospheric pressure
Humudity
Sca temperature profiles
Significant wave height
Wave period and direction
Current velocity profiles
Radivactivity
Particle concentrations
Chemical data
Sahnity at various depths
¢ Chemical compounds, such as
oxygen and traces of heavy metals
Biological data
® Concentrations of nutricnis, such as
phosphor and sulphur compounds
® Algac concentrations
There are numerous manufacturers
of these sensors, but most manufac-
turers of buoy systems have to choose a
limited range for adaption and will
therefore normally propose a himited
sclection of sensing devices.
4.3 Data processing and storage
The sensors must be interfaced with an
operating system that triggers measure-
ments at the correct time and pre-
processes the data before transmission,
if such transmission is nceded. The sys-
tem design also depends onwhether the
datawillbe transferred in batch or real-
time. In the former, there will also be a
need for temporary storage, but in any
case backup files are sometimes stored
on a hard disc on the buoy itself as a
safeguard against system failures. The
computers are quite similar to powerful
personal computers and are usually as-
scmbled on the buoy. Considerable cf-
forts have been vested into reducing the
power requirements of the computers
and the connected systems.,
4.4 Duta transmission
The only means of transferring < ita in
real-time from the buoy to the shore
station when the buoy is far away from
the shore is currently through satellite
transmission, For short distances ( the
destinations have usually to be in sight),
VHF (very high frequency) or UHF
(ulira high frcquency) communication
systems are used. There are currently
several satellite communication sys-
tems in use, for instance ARGOS, IN-
MARSAT and METEOSAT, and
mere of them will be appearing in the
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future. The chowee of sastem depends
on customer needs, the orbit of the
refevant satcthies, the interface on-
board the buoy and, of course, aalhing-
noss o pay the required price. Future
syualems may incorporate solutions
based on signal transmisaion through
the water, but the tost results of such
prototvpes have vet to be made public.
4.5 Power supply

The power suppls for the data acquise-
tion buovs constitutes an important
abstacle o development and deploy-
ment. Untl recentdy tradinonal bat-

teries have been the sole souree of

cnergx. but the problem wath this solu-
tion is that the batieries have to be to-
talh scaled against seawater. producing
power within bulky casings. The bat-
teries themsebves are subject to feaks
andarce large. bulky and heavy. Thes are
abso difficult or dangerous to handle
and require frequent maintenance.

As a solution o most of these
problems. Westinghouse Science X
Technology Center has developed a
new scawater battery: SeaCelll The
core idea behind ScaCell s to benefit
from the high lesels of dissobed onvvgen
in the scawater to spark a cham ot reac-
tions. When deplosed. the whole celbis
immersed inand flooded by scawater
and 1s this not affected by pressare.
There s theretore no need for o pres-
~ure regulation system, and the sysfem's
bulk. weight and complexaty s greath
reduced. The Process imohed s rela-
tnely simple. A lighrweight membrance
(the cathode) torms an open shell. The
membrance isthinand rubber-tike, com-
posed of carbon and Teflon film and s
hot-pressed ontoametal sereen. A par-
tivular component in the membrane
acts as o catalvst to produce hvdrowd
tons (OHD) from the dissolsed oxygen
and the water. These jons then enter
into . reaction with magnesium plates
or rods (the anode) within the shell o
produce cleetricis. This solution may
provide a stable long-term supph of
clectrivity tor underwater and in-water
devices.

Total avatlable clectrical current
from this ssstemiis, in part,a function of
the surface arca of the cathode and the
anode. Accordingly, SeaCell can b -
designed to debiver power appropriate
1o mission requirements. An cxample
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of an existing battery is one that can
deliver 3watts at T4 volts continuoush
for one vear. This 3-watt svstem weighs
appronimately 32 kilos and can be
designed in many peometrics. Uclike
traditivnal batteries, ScaCell s not
nevatively affected by temperature. In
fact. low sca temperatures actually im-
prove batieny performance because
cold water normally contains more
oxveen than warm water.

The fact that a data buov is sur-
rounded by natural cnergy sources, like
the sun, waves and wind, has brought a
focus on cfforts to make the buoy sell-
supplicd with energy. Oceanor explains
that this idca was investigated and
atvandoned by them [Graabak, 191
The problem is that current technology
cannot prevent the power plant from
atfecting the buoy’s movement and
stability. Thus, most current power
plants are tikely to cause unreliable
measurements from the most seasitive
of metening devices. In addition, even
with such power plants  some buoys
Jdoutilize solar pancls that do not atfect
motion  a batters must be added 1o
provide a steady supply of coenny to
compensate for changing weather con-
dittons.

S. Available marine
surveillance systems

S TNANEA

The Johns Hophins Universits Applicd
Physics Laboratory (JHU APL) has
developed a Sastem tor At-Sea En-
vitconmental Analvsis (SASEA).
SASEA supports the acquisition and
almost real-time analvsis of environ-
mental data for o wide range of
mcteorological, occanographic and en-
vironmental studies. Data is collected
by a varicty of sensors connected o a
actwork of computer-based analysis
systems instalied on surlace ships, sta-
tionary platforms and P-3 Orion
airerafl,

Typical at-sea experiments include
units fitted ot with metcorological, sca
surface and water-column measure-
moent sensors. SASEA software
having a user-fricadly interface  runs
on personal computers under the MS-
DOS operating system (o monitor and
control data acquisition and processing

at the varous focations. Data collected
at sea are stored m SASEA-formatted
databases. The pre-processed
databases are then transferred over the
International Mariiime Satellite Or-
ganization (INMARSAT) welecom-
municaiions network. Except for the
stations aboard P-3 aircraft, the
SASEA subswstems are conaccted to
standard INMARSAT cquipment with
both dial-up and leased commercial
line capabiiity. Stations eboard aireraft.
naval e stations (NAS), can for in-
stance download temperature-profile
data to JHU APL within minutes after
the arrcraft lands.

Data collected by all at-sca units and
the NASs are integrated into master
databases. These databases are then
supplemented with historical data and
satellite remote sensing data to develop
a complete ncar-real-time picture of
conditions at the test-arca. Results
from these analvses may then cnable
experimenters o adjust the station’s
computers and optimize the testing un-
dertaken from the stations.

The sensors support continuous
maeasurement of up to 16 parameters.
Participating vessels are fitted out with
Endeco Wave Track buoy suistems,
which immediately transfer data to the
ship for the detection of wave hegh
and direction. Each profile can contain
up to 6,000 data pairs.

S20DAN

The Occan Data Acquisition Svatem
(ODAYN) from Space Technology Sve-
tems Lid. is developed to il the
weather data informaiion gap in the
Eastern Atlantic. The svstem mahkes
automatic cnvironmental obacrvations
and transmits compiled reports to the
land-based centre viathe METEOSAT
geostationary satclliue link. The col-
lected data include wind speeds and
directions, atmospheric prossures, air
temperatures and humiditics, sea
temperatures, significant wave heights
and wave periods. The data acquisition
units are designed 1o minimize power
requirements, performing necessary
signal conditioning and logging func-
tions without using 4 microprocessor,
Duc tosystem redundancy, a full svnop-
tic report can be receved even in the
event of failure of one data acquisition
unit and one data transmission unit.




Buoy locations are given by two
ARGOS satcllite transmitters, which
also transmit reduced data sets of 32
bvtes to shore.

The ODAS buoy uses an elastomer
foam hull covering a steel skeleton and
instruments. The combination offers
great durability and sclt-fending
propertics; the buoys are able to
operate with maintenance intervals of
six months.

SISEAWATCH

The SEAWATCH system, developed

as a part of the EUROMAR

programmg, i1s proposed as a marine

cnvironment monitoring system. The

development of the system is primarily

undertaken by the Norwegian company

OCEANOR. Fully developed,

SEAWATCH is supposed to cover all

the scas surrounding Europe: the

Mediterrancan Sca, the Eastern Atlan-

tic. the North Sca, the Barents Sca and

the Baltic Sca. The purpose of

SEAWATCH is to:

® Provide information on the current
status of, and changes in, marinc en-
vironmental conditions and sclected
pollution parameters

® Document trends in environmental
conditions

e Document the effects of protective
actions

¢ Provide warnings so that immediate
action can be undertaken, for in-
stancce in the case of algal blooms or
major oii spills.

The key feature of this system is a
new gencration of buoys, the TOBIS
‘Mark 3) buoys, developed by
OCEANOR for real-time monitoring
and forccasting of marine and
meteorological conditions, TOBIS is
vertically stabilized and based on a
transparcnt frame surrounding a
central buoyancy. This frame is the plat-
form for sensors making metcorologi-
cal and occanographic obscrvations.
Processor and interfacing clectronics
arc designed to minimize energy con-
sumption, and the buoy is ablc to
opcrate at sca for months without main-
tenance. The data acquisition system is
wuilt up around a powerful GENI-200
unit that facilitatcs instant and accuratc
data colicction and processing. The
TOBIS buoy has a 40 megabyte hard
disc on-board wherc ail transmitted

data can be stored as backup. There are
several sensors available for the system,
for instance sensors to monitor waves,
wind spced and direction, air tempera-
ture and pressure, current velocity and
direction, multi-frequency transmit-
tance, radioactivity, nutricnts, oxygen
and temperature and salinity profiles.
Some of these sensors, for instance
those ricasuring radioactivity, are uzi-
que for SEAWATCH.

Communication with shore stations
is conducted via satellite. The data
telemetry;satellite svstem ARGOS is
the standard at present, but in the fu-
ture INMARSAT Std-C 1s expected to
replace this system. One advantage
with INMARSAT is that two-way com-
munication with the buoys is made pos-
sible. With such a communication
system researchers at shore stations
can, for instance, change logging inter-
vals and transmit software to the buoy,
improving the quality of the sueveil-
lance and thus the utihization rate of th:
expensive buoys.

The SEAWATCH system s
presumed to be marketable outside
Europe as well as in the proposed
EUROMAR programme.

6. Oil spill remote sensing

Recent large oil spills have turned
public attention towards oil pollution
and triggered increased concern for the
problem. Remote sensing is onc of the
more cfficient ways of tracing oil spills
for counter-measures and is gradually
becoming more important, The mini-
mum cxpectation from such systems is
that the clcan-up authoritics or the
spiller receive information of the loca-
tion and extent of the contamination. It
is increasingly recognized by spiil
clean-up personncl that remote sensing
can be used to significantly increase
spill combat cfficiency. Advances in
clectronics have made advanced in-
strumentation much cheaper and many
new capabilitics are now within reach.

Unlike genceral marine environment
surveillance, which mostly focusses on
spot-scnsing to get information (o
gencrale statistics on cnvironmental
conditions, oil spill remote scnsing
traces slicks explicitly, Therefore oil
spill survcillance systcms have to cover

the whole area of concern and the job
can normally not be performed ade-
quately by data acquisition buoys.

The defimtion of remote sensing is
that mechanical or clectronic devices
are used to detect the target from a
distance. The most common form of
remote seasing as applicd to ot spills 1s
acrial remote sensing — using an
aircraft as a platform for cquipment
and coatrol. Satcilites may be usced, but
this 1s more rare.

There are currently five well-known
technigues for aerial remote sensing.
They will be described brietly
hereunder.

6.1 Optical techniques

The most common techniques utilize
optical sensors. Cameras, both still and
video, are particularly common duc to
their low price and are normally usedin
acrial mapping. The technology utilizes
the fact that oil has a high reflectance
factor in the visible spectrum and is thus
casily detectable. It is howeves largely
restricted to documentation because of
several interferences and the lack of an
error-proof oil detection mechanism,
Formnstance. sunglints and wind sheens
are commonly mistaken for oil. Sl
several companies are cequipped with
aircraft and cameras based on this tech-
nology. The cameras used can be ordi-
nary television cameras, home videos,
laser-tlluminated televisions, scanners
and still cameras. Manufacturers in-
clude Texas Instruments, Bendix,
Dacdalus, HRB Singer, MDA, CCRS
and Actrum.

6.2 Infrared sensors

Oil, being “optically-thick’. absorbs
solar radiation and re-emits it as ther-
mal cnergy, a phenomenon that makes
oil detection by infrared sensing pos-
sible. Thick oil appears “hot’, or white
in infrarcd represcntation, inter-
mediate thickaesses appear cool, or
‘black’, while thin oil is not detectable.

Scanners with infrarcd detectors
were largely used in the past, but today
infrared cameras are the most common,
The method, providing relative thick-
ness information, is useful because it
becomes possible o direct counter-
mcasure cquipment to the thickest sec-
tions of the slick. Oil detection in the
intrarcd is not a definite method duc to
interference and subsequent identifica-
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tion of false targets. Such interferences
include weeds, shorcline and occanic
fronts. Infrared sensing is. however,
relatively inexpensive and is currently
an important tool used by oil-spill
remote sensors. Several commercial
units are available. among which are
those manufactured by Flir Systems,
Honewywelll Lockheed. Acrosystems,
Barr & Stroud. General Eicectric,
Booth. Agema, and Hughes.

6.3 Ultraviolet sensory

Thin lavers of oil-slicks display high
reflectivity of ultraviolet radiation, in
contrast to infrarcd radiation.
Ultraviolet sensors are therefore
suitable for mapping thin sheens of vil.
Not surprisingly, overlapped ultraviolet
and infrared images are often used to
provide a relative thickness map of
spills. Scanner data and push-broom
scarners facilitate casy super-imposi-
tion of data and the production of
IR UV overlay maps. Ultraviolet
cameras, although inexpensive, are not
used to a great extent because of dif-
ficultics in such image overlapping.
Like infrarcd, ultraviolet sensing 1s sub-
ject to many interferences and false im-
ages such as wind slicks. sun glints and
biogenic matenal. However, because
these interferences are often different
from those arising from infrared sens-
ing, the combination of IR and UV will
frequently give a better picture of oil-
spills than the one given by using cither
technique alone.

6.4 Fluorometnc sensors
Fluorometric sensors exploit the
property of some compounds in the ol
to absorb ultraviolet light and re-cmit
part of this energy as visible rays. Since
very few uther compounds exhibit this
behaviour, fluorescence is a strong in-
dication of oil presence. Natural
fluorescent substances, such as
chlorophyll, fluoresce at wavelengths
sufficiently different from oil to avoid
crroncous identification. In addition,
different types of oil give slightly dif-
ferent fluorescent responscs, which
under idcal conditions, makes a dif-
ferentiation possible between, for in-
stance, heavy and light oil. Despite the
excellent promise of this technique, an
ileal instrument has yet to be designed,
but development continues, primarily
on laser fluorosensors. Oldenburg,
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Italian. Barringer and British
Petroleum are among the companies
working with the development of such
instruments.

6.5 Microwave and rudar

Capillary wases on the ocean reflect
radar energy producing a “bnght” image
known as sca clutter. Ol on the sca
surface dampens some of the small
capillary waves, and the preseace of an
oil slick can thus be detected as a “cold”
sca, or the lack of sca clutter. Unfor-
tunately, oil slicks are not the only
phenomenon that can be detected in
this mannei. Interferences are many,
including freshwatcer slicks, wind shicks,
wave shadows behind land or struc-
tures, calm water above weed beds, gla-
ciai fluor, biogenic oils, ice, and whale
or fish sperm. Radar is, despite these
limitations, an important tool for il
spill remote sensing because it is the
only useful scnsing technique for large
arca scarches and is one of the few that
can be used at night and through clouds
or fog. There are two basic tvpes of
radar that may he used in oil-spill and
general cavironment remote sensing,
Svnthetic Aperture Radars (SARs).
and Side-Looking Airborne Radars
(SLARSs), where the latter is the oldest
and cheapest system. Standard military
or ship radars have little, if any, applica-
tion to oil spills. They may, however, be
customized to be useful in tracking oil-
spills and may then prove uscful. Enick-
son, Motorola, EMI, CAL,
Westinghouse, ERIM, Goodyear, JPL,
and MDA arc¢ among the manufac-
turers of these radars.

Microwave Scatterometers and
Microwave Radiomcters Quite show
similar propertics as radars. A scal-
terometer is a device that measures the
scattering of microwave or radar waves
by the target surface. It has the ad-
vantage of aadir aspect, and has
capabilitics during acrial coverage
similar to that of optical sensors. The
chicf disadvantages of the scat-
tecrometers and radiometers are the
lack of positive identification of oil and
the lack of imaging capability. Ryan and
MPB arc among the producers of these
instruments. The Radiometer has been
tested for years without success in oil-
spill remote sensing,

7. Satellite remote sensing

Despite the guite common notion that
satellites may detect every object of
sizes down to that of an apple, there are
several problems involved in using them
for remote sensing, the most important
limitation of which is the small frequen-
cv with which cverpasses occur.
Another is that most satcllites rely on
clear skies to perform optical work.
These two factors combined give a low
detection capability of oil-spills. This is
illustrated well through the Exxon Val-
dez oil-spill case; although vast arcas
were covered by the spill for over a
month, only one clear day and one satel-
lite overpass occurred in conjunction in
this period. A third disadvantage of
satellite remote sensing is the difficulty
in, and time nceded for, developing al-
gorithms for choosing the object of sur-
vey. Although the location was
preciscly known, it took more than two
months before the first group managed
to detect the Exxon Valde: spill in satel-
lite images. From this, one is led to
conclude that optical satcllite imagery
docs not offer much potential for
remote sensing of oil-spills. Available
systems include NIMBUS, GOES.
LANDSAT. SPOT, SEASAT, ERS-1,
JERS-1, and RADARSAT. The last
four of these are equipped with radar
and may thus offer some potential for
detecting big objects like large offshore
oil-spills.
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General

Over the horizon

Qil and gas exploration and produc-
tion in the Barent’s Sea may be severcly
hindered by ice. Rescarchers at the
Norwegian Polar Rescarch Institute
have found that the occurrence of large
icebergs (exceeding one million tons) is
far morc frequent than has so far been
assumad. While artificial islaads are
sometimes built as a base tor oil-
production facilitics, this is unfcasible
in deep waters. Thus, since no other
fixed structurces, such as gravity based
platforms, can resist the impact from
objects of this size, oil plattorms must
have the ability to relocate and have the
means to assess when there i imminent
danger of impact. The threat of
icchergs is one of the main reasons that
the arctic occans, while containing un-
known hydrocarbon resources, are still
almost free of production activity.
Another, but related issue is that the
arctic environment is particularly sensi-
tive to pollution.

Prediction of ice movement can be por-
formed through a rew system from
Batelle, located in Columbus, Ohio,
USA. A prototype of the system, which
will be able to provide near real-time
data in all weather conditions, 15 to be
tested and evaluated by the end of 1991,
The system combines microwave data,
such as that from satellite synthetic
aperture radar (SAR), with other ob-
served data and gives it as input (o an
ice prediction model. Tt is claimed that
SARs positioned on satellites in arctic
orbit will be able 1o detect ice of sizes
down to 6 metres, even in the dark or
cloudy weather. The programme s a
joint cffort including several large US
companics. (Sea Technology, January
1991, pp. 75-76)

Conferences

The First International Conference on
Health, Safety and the Environment in
il and ¢as Exploration and Produc-
tion i~ 10 be held in the Hague, Nether-
lands, from 10-14 November, 1991,
information can be gained by contact-

0O

ing the Programming Department,
Society of Petroleum Engineers, P.O.
Box 833836, Richardson, TX 75083-
30, USA.

Monitoring systems

MERMAID. Marine Environmental
Model and Integrated Database, s a
maodcelling and database software pack-
age developed at the Universaty of
Wales in Bangor (UK) wath funding
from the Admiralts Rescarch Estab-
tishment at Portland. MERMAID
combines modelling results with a
database established from sca or air
observation. where the database is used
to calibrate and vernily the model.
Among others, the model and database
shows the annual cyvele of temperature
and stratification of the northwestern
European shelf scas. This is important
information in instances of ol spills in
the NorthSca, since bottom and surface
femperalures are important o assess-
ing the rate of degradation and
cvaporation of oil. However, it s also
important to know the surface layer
thickness (through information of the
stratification) in order to predict how
the ol wall spr Lad both horizontally and
vertically onee conditions have been as-
sessed after a spill. The hardware re-
quircments are amall, since the
program runs onan ordinary IBM com-
patible personal computer. (Offshore,
Junc 190, p. 73)

A device for detecting suspended par-
ticles in the se s bemng developed at
the Fisheries Laboratories of the
United Kingdom Ministry ol Agricul-
turc, Fisheries and Food. The ap-
paratus works by transmitting acousltic
pulses (16 per second) and segistering
the back-scattering caused by dissolved
particles. s part of a submersible sy
tem with the prime purpose of estimat -
ing particle sizes in an effort o detect
traces of radioactive heavy metals ncar
discharges from nuclear plants. The
deviee measures particle sizes only
the composition is analyzed separately
from samples. The range of the detee-
tor is at present approximately 120 cms,
{Electronics World, Muarch 1991, p.
259)

The National Oceanic and Atmos-
pheric Administrution (NOAA) in the
Umited States nas used 4 new climate
model to predict that the northern
hemisphere will be more atfected by the
greenhouse offect than the southern
hemisphere. In addition, NOAA has
predicted that the sub-polar southern
will not experience any surface warm-
ing. The model couples atmaosphere
and ocean circulation modcels to inves-
tigate the impact of global warming. Dr.
Kirk Bryvan of NOAA attributes the dif-
ference between north and south to the
tact that the southern occans are larper
than the northern and that they also
have a more cfficient downward mixing
of heat. particularly in the vicinity ol the
Antarctic circumpolar current. which
greatly reduces the warming of the
occan surface. The experiments on the
models also rescaled two major reasons
for the rise inscaievel caused by global
warming. One is that the occan oxpands
duc to increased tempernures. The
other is that currents and amount ol
precipitation will lead to a redistribu-
tion of the actual amount of watcer, thus
causing differences from region (o
region. (Sea Technology, Februars
19X, pp. 63-64)

NOAA will also start o programme
aimed at assessing the profile of sea
water and surlace ia the Pacific Ocean
between the Galapagos Islands and
New Guinea. The $2.5 million projedt,
financed by the United States, France
and Japan, will include the deplosment
of 63 monttoring stations that will trans-
mit data back 1o the laboratory dails.
The buoys, tobe deploved by the end of
1992 will supplement I8 cxisting
moored instrument buovs. The
parametersto be measured include sur-
face winds, air and water surfiace and
column temperatures, relative
humidity, two sub-surface pressures
and saliniiy. The ultimate wim of the
programme is to provide information
for o chmate change study. (Sea Tech-
nology, Apal 1'M1, p. )

Scientists at the Woods Hole
Oceanographic Institute (WHOI) n
the Umited States have raised questions
however regarding the theory that the
risc i sea leselis atiributable to global
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warming. They suggest that the cause of
the rise, which presently appears to be
about one millimetre per vear, may be
land movement and compression
caused by volcanoces, faults and oil-
drainage. In any case, such phenomena
Icaves scientists without a constant sur-
face against which to measure actual
changes of sea level. The common no-
tion is that global warming causes ice at
the poles to melt and the sea water to
cxpand. The scientists, David Aubrey
and K.Q). Emery, have presented their
findings in a book called Sea Levels.
Land Levels and Tide Gauges. (Sea
Technology, April 191, p.9%6)

Sampling water at great depths while
proeserviag pressure at the sampling
location has so far been accomplished
by advanced and expensive specially
madc instruments that are complicated
to use during large-scale testing. Such
testing devices are important in instan-
ces when it is crucial to investigate the
cxistence of dissolved gases or chemi-
cal biological reactions in the sca waier.
Such experiments may have a rolke inthe
investigation of green-house effects, the
suitability of ocean thermal energy con-
version at the location hvdrocarbon
scepage, and the impact of dissolved
gascs on life in the deep seas. Michacl
Jordan of the Atlantic Foundation, Inc.
Jdeseribes three solutions designed tobe
uscr-friendly. The prototypes could be
assembled in o hurry and from off-the-
shelf components. A one litre sampler
to operate down to depths of 1,000
mcires weighs approximately 7
kilogrammes. (Sea Technology, March
191, p. 47)

Environmental protection

The World Bank cstablished a three-
vear ageada for action to combat ¢n-
vironmental degradation in 1989, The
agenda focussed on five specific issues:
destruction of natural habitats; fand
degradation; degradation and deple-
tion of fresh water resources: urban,
industrial and agricultural pollution;
and degradation of rhe “global
commons’ such as atmospheric and
marine poliution. The World Bank
publishes annual reports on both the
projects undertaken and the potential
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progresses that the organization could
do. given sufficient funds to pursue ad-
ditional projects. The programme is in-
tended to bring the World Bank intothe
arena of important cnvironmental mat-
ters, something it has beeneriticized for
avoiding in the past. Two reports have
been produced so far, namely The
World Bank and the Environment. Fis-
cal 1990 and 1991. (Marine Pollution
Bulletin. Fcbruary 1991, p. 95)

A new oil skimming system has been
proposed by two Texas inventors, Lynn
Thomas and Bud Wailsath. The system,
named MOSRAM, is claimed to be
able 1o skim approximately 1.2 mithon
barrcls (approximately 200,000 tons ) of
liquid a day from the sea. and that about
half, or 100,000 tons of this, would be
oil. The svstem is based on a collection
box mounted on a modified dredge with
a Y-shaped boom in front of the collec-
tor box. The collector box s fitted with
sensors and moving plates that ensure
that only water containing oil is picked
up. The fraction of water in the collec-
tor could thus be reduced from up to )
per cent 1o 50 per cent. The ol water
mixture is then sent through twelve
Vortoil hydro-cyclones, developed at
Southampton University. These hydro-
cvclones direct the oil-water mixture
into a tapered. spiral tube at high
velocity. The water is thrown to the
sides of the cyvelone and pushed
towards an outlet where the diameter s
small. The oil particles form a core that
is pushed out from the thick end of the
cvhinder. Separate on-shore tests have
shown that this technology can reduce
the oil in the mixture from 14.5 per cent
to 500 parts per million. The whole sys-
tem is claimed to be operable in 6 foot
waves and will cost approximately $20
million. (Mffshore, Junc 191, p. 29)

The best way to prevent oil spills from
large crude oil carriers have so far been
theught to build the vessels with double
hulls. In cases of groundings or col-
lisions, the double hull would provide a
buffer zone to prevent leaks from the il
tanks. However, this solution has disad-
vantages in cases of large accidents that
would rip through koth hulls. Mit-
subishi Heavy Industrics has proposcd
an alternative solution, which they

claimis better than the double hull con-
cept. They suggest that the vessel has a
mid-deck. that is a lower and an upper
il storage tank. In this case. a rupture
of the bottom tank would not tead to oil
lcaks, since the column of ol in the
fower tank would be lower than the
water colemn outside, and the hydros-
tatic pressure inside the tank would be
less than vutside. Thus the water would
cause an inward pressure on the oil tank
and no o1l would be pushed into the sea.
Ballast tanks are placed on the sides of
the vessel in order to butfer collisions.
The Japanese companyis carrently lob-
byving to have this solution: termed an
acceptable alternative to double hull
vessels in licw of the new US Ol Pollu-
tion Act. The tabrication cost is said to
be about 25 per cent higher than for a
single hullvessel, and 1102 percent fess
than that of a double hulled vessel.
(Marine Log. Januar; 1'WI, pp. #)-41)
Intertanko has alresdy stated that this
solution could work just as well as, or
better than, a double skinned vessel.
(Offshore, June 1M1, p. 29)

Algal blooms have been a problem on
beaches surrounding the Adriatic Sca,
making the water unattractive to
tourists. Vikoma International Lid. of
the United Kingdom has proposed a
method to address this problem. The
company suggests that floating booms
may De positioned outside beaches,
particularly at the outlet of lagoon ..
These booms will in aormal cir-
cumstances rest deflated on the sca
bed. but can be inflated and clevated to
the surface in the cvent of excessive
algac activity. The boom will be con-
nected to a 0.7 metre wall of ncoprene
and a 3 metre long net, which together
prevent the algas from entering the
beach arca. The method is a short-term
solution -0 mect the challenge of algal
blooms, ahich occur in warm and light-
abundant surface waters under certain
conditions. (Sea Technology, August
1990, p. 66)

The International Convention on ()il
Pollution Preparedness, Response,
anl Co-operation was signed hy 90
countrics after a meeting held in Lon.
don from 19-30 November 1990, The
Convention, a result of an initiative by




major industrialized nations, recog-
nized the fact that the combating of
severe oil spills requires international
co-ope ation. It puts particular e¢m-
phasis on three issucs: oil pollution
cmergency plans, responsc systems and
international co-operation. Among
others, it requires vessels transporting
il to have detailed plans in the event of
pollution emergencics. It further re-
quires involved parties to report pollu-
tion occurrences to the International
Maritime Organisation and to any party
State that is likely tobecome affected by
the pollution. The Convention also ¢n-
courages the establishment of national
and regonal contingency plans, includ-
ing the stationing of oil spill combat
cquipment. It also details several arcas
for international co-operation. includ-
irg joined efforts in R&D intechnelog-
cal arcas. The Conveation will enter
into force 12 months after the ratifica-
tion by IS party States. (Marine Pollu-
tion Bulletin, April 1M1, p. 52

Notebook

A curiosity: Aanderaa Instruments has
deploved an experimental monitoring
buoy in the sca outside Steilene in the
fjord of Oslo, Norway. Among the
paramcters measured at the buoy are
sca and air temperatures, sca level,
wind speeds and direction, humidity,
barometric pressures, wave heights and

frequency, sight and precipitation. The
buoy transmits vocal messages in Ner-
wegian through the commercial
telephone system. 1t can be reached on
47-2-60369%0 at no charge bevond the
cost of an ordinary telephone call.

Norway Exports — Environmental
Technology and Services is a presenta-
tion of Norwegian companies supplving
cquipment and senvices for protection
and monitoring of the environment.
The companics and addresses are
presented together wath their profile
and products. The publication s avail-
able free of charge from The Export
Council of Norway, Drammensveien
40, N-0258 Oslo 2, Norway

Bacteria may be the solution (o clcan-
ing up large oii spills. Dr. Edward
Bouwer of the Hopkins School of En-
gincering says that common bactena
found in oil and sewage chew on the ol
and break it down to more primary cle-
ments such as carbon and cnergy.
There is always bacteria present that
will help degrade the oil. However, in
cases of large spills there will be an
overload on the natural population of
bacterta and the existing organisms
need to be encouraged to grow through
the use of fersilizers and nutrients, a
technique called bioremediation. Inad-
dition to nurturing native bacteria.
however, there have also been experi-

ments aimed al creating Ssuperbugs’
which. when placed at the scene of a
spifl. will be more efficient in degrading
the oil. The problem has been that these
bacteria have not survived long enough
in the often harsh environments that
exist at the scene of a spill. In open
waters, mechanical booms and skim-
mers remain the best ways to fightspills.
(Sea Technology, March 1'Wt, p. 71)

Information on a report on the use of
bio-remediative technigues in cleaning
oil spills, with a particular reference to
the clean-up after the Exvon |alde: dis-
aster, can be gained from Technical In-
sights Inc, P.O). Box 1304, Fort Lee, NJ
07024-9567, USA.

Environmentai Consequences of Deep
Seabed Mining is a book published by
the Fridtjof Nansen Institute of Nor-
wiy. The book, which is the result of 4
request by the United Nations Office of
Occan Affairs and Law of the Sca,
covers both technological, legal and
policy issues regarding the impact on
the environment from deep sea bed
mining. notably mining for polvmetallic
(mangancse) nodules at the sca floor.
The book can be ordered through The
Fridtjof Nansens Institute, Fridtjof
Nansens Vei 17, N-1324 Lysaker, Nor-
way.
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