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STUDY VI - THE ENVIRONMENTAL AND FINANCIAL CONSEQURNCES OF

OIL POLLUTION FROM SHIFS
STUDY VII - COLLECTION AND DISPOSAL OF SHIR-GENERATED DRY GARBAGE
STUDY VIII = SHIP~GENERATED SEWAGE TREATMENT AND HOLDING SYSTEMS
STUDY IX - POLLUTION CAUSED BY THE DISCHARGE OF NOXIOUS SUBSTANCES

OTHER THAN OIL THROUGH NORMAL OPERATIONAYL PROCEDURE OF
SHIPS ENGAGED IN BULK TRANSPORT

‘ During the preparatory work for the Conference a mmber of documents
inoluding progress reports on studies and other information relevant to the
studies have been submitted to the Sub~Committee on Marine Pollution and these
doouments are listed in the Appendix. These have constitued a significant
contribution to the dovelopment of the draft text of an Intermational Convention
for the Prevention of Pollution from Ships, 1973.

The summary of the nine studies as prepared by the "lead" countries is
attaches to this dooument. The comclusions derived from each study are
essentially those of the lead country concerned and may not necoessarily
represent the genernl consensus of the Sub-Committee.

The copies of the final reports on all nine studies will be made
available during the Conferenco and distributed one copy per delegation,
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 STUDY I
SEGREGATED BALLAST TANKERS

Lead country: United States
Associated countries: Norwsy and Sweden

In preparation for the International Conference on Marine Pollution, 1973,
the United States undertook a atudy of segregated ballast tankers. The
objectives of the study were:

1, To determine practical arrangements for a family of tarkers with segregated
ballast capsbilities, '

2. To evaluate the effect of design modifications on oil pollution abatement
by developing estimated capital costs and operating costs; assessing the
practical factors involsed; the degree of effectiveness in polilution
abatement; and a cost effeotive analysis,

The study was oconducted in two parts., The first part investigated
segregated ballast configurations for very lerge orude corriers, Twolve designs
were oonsidered; eight versions of a 250,000 IWT tanker; two versione of a
120,000 IWT tanker; and two versions of a 500,000 IMT tanker. The second part
investigated megregated ballast configurations for smaller (handy eizes) tankers
for the carriage o olean or dirty products or orude oil, The term dirty
produots is used for those ships designed for the carrisge of either orude cil
or dirty refined products. Nine designs of a 21,000 INT tanker were considered;
pix for the carrisge of dirty products and three for the carriage of clean
produots. Five designs of a 75,000 INT tanker were also oonsidered; three for
the ocarriage of orude oil and two for the carriage of dirty products,

The study has been coopleted and the report of each part submitted to the
Sub=-Committees on Marine Pollution and Ship Desisn and Equipment, Bach report
oontaine a suomary table and synopsis whioh comments on the results, Concerning
thess results, it Day be observed that:
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1. All sgegregated ballast designs produce an increase in ship price and
in requirsd freight rate (RFR), The percentage inorease in ship price
for a given design option givea & reasonebly close indication of the

percentsge increase in RFR.

2., The ship price and values of RFR are sensitive to the level of segregated
ballast capacity, and they increase as more complex ship arrangements

axe introduced.

%s The degree of effectiveness for opsrational pollution abatement is
improved by the use of segregated ballast, The improvement noted for
the smaller tankers in clean and dirty product service are not as great
as those in crude oil service because of the greater amount of tank

washing in product service,

4. The degree of effectiveness for accidental pollution abatement indicates
none of the designs produce a high degree of effectiveness against both
gtranding and ocollision,

For the three basic hull oonfigurations investigated it may be noted
that:

1. The RFRe for double hull tankers (bottom and side) are relatively
independent of (a) deadweight; (b) the range of ballast level (0.454 o
to 0,60A g)» and (c) cargo variations, T-e RFR inoresse is in a |
band of 15.5 to 20,5 percent, The cost effectiveness tenda to becone

8lightly better as dcadweight decreases

2. The RFRe for staggorcd wing t-nka vornions are rolatively insensitive 4o
deadweight, but are sensitive to *+ ballast level., The RFR inorease
ie in a band of 3 to 10 percent. The cost effectivences tends to inorease
with leseser levels of segregated ballast and deorease with high levels,

3. The Kifis for the double botton versions eare insonsitive to deadweight,
but inorease with ballast level, The RFR inocrease is in a band of
6 to 12 percent. The cost effectiveness is relatively insensitive to
deadweight and is superior to the other {wo basic configurations.
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This study does not present eny conclusions nor recormendations with
respect to the results, It does, however, provide a data base from which
an overall assessment can be drawn ror the evaluation of tanker desim
~ oriteria in conjunction with the other studies conducted in preparation for
the Conference. It was beyond the scope of this study to atteﬁpt guch an
evaluation,



Mr/CONF/THF, 2

SIUDY A1
DUAL PURPOSE TANKS WITH MEANS TO ISOLATE OIL OR
NOXIOUS MATERLALS FROM WATER

Lead country: TUnited States

This feasibility study concentrates on impermeable membranes within
tanks to isolate oil (or other cargoes) from seawater ballast., Investigation
has been primarily at the 250,000 DWT size with complenentary work on a
50,000 DWT tanker, The IMCO oil outflow criteria have been used along with
claggification society rules for scantlings. It has been dsmonstrated that,
when ooubined with the weight critical natwi'e of tanker which can produce
segregated ballast, only 4 and 2 tanks need be fitted with membranes.
respeotively in the 250,000 and 50,000 IMT cases studied. However, it appears
tenks need to be smooth inside to reduce friction on the membranc, 48 a
consequence the cargy ballast tanks should have double bottonms and would
probobly be centre tanks. .dditionally, this schere would have an influence
on other featuzes such as ballasting arrangements, structural design, and
filling and emptying procedures. Several differant menbranes geometries and

attachment methods seem worthy of investigation.

Model tests at 1/20 scale were performed with the tank (vessel hull)
stationary to exanmine filling and emptying., Several schenes were tried
to reduce wrinkling of the membrane., The best of these seemed to be low
pressure gas on the oppopite side oi' membrane from the filling liquid, Such
low pressures ocan be achieved by ordinary inert gas systems aboard tankers.
The same riodel was used in teste sirulating ship motion. These tests indicated
an inert gas pressure could be used to hold the menbrane in place on the tank

top and thus reduce abrasion.

Struoctural studies and weight ostimates were nmade to optimize tank
arrangetent and achieve smooth surfaoes. Doth new conatruction and conversion

were dealt with,
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Numerous membrane materials were considered and a tentative selection
wes made of nylon fabric with nitrile on both sides. This would be compatible

vith sea water and most oils.

Economic analysis indicates that a membrane system, when combined with
the IMCO recommended B/15 double bot+vom, ocan increase RFR ag little as
5 percent if the inert gos system is assuned already installed for safety
reasons., Other assumptions increase the RFR with conversion of existing
tenkers being the most costly.

The study does indicate feasibility and economioc competitiveness in
some areas., Although numerous potential and »eal difficulties have been
identified it seems prenmature to discontinue study and development of the
concept at this time, The originally oonceived feasibility study is, however,

completed.
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STUDY III
RETENTION OF OIL ON BOARD

Lead country: United Kingdonm
Associated oountrieo: France, Japan and Soviet Union

This study analyses the "load-on-top" syetem as practised on various
Bizes of oil tanker and the special problems of operating it on short-haul
and OBO carriers. It concludes that with minor exceptions, "load=-on~top" can,
on an average ballast voyage, keep the instantanecus rate ¢f oil discharge e.nd
the total amount discharged well within the 1969 amendment limits, The
greatost weakness is that the system as now practised relies too much on the

hurian element.,

Equipnent and eystems available and foreseen for improving "load-on=top"
end reducing reliance on the human element are considered., The study concludes
that, for tankers, significant improvenents could be achieved, at an
estinated naxitum cost of £155 n for the existing world fleet, by universal
adoption with suitable safeguards of recirculatory tank weshing; instellation
of devices to monitor and/or convrol overboard discharges and of oily water
separatcrs for the approach to the oil/water interface in ballast and slop
tanke., Fcr existing non-tankers, at an estimated nexirmn cost of about £160 n,
recornend: d neasures are designing pipe arcengement to pase all bilge contents
through & separator; providing holding tanks for use in port; developing an
oil content neter capable of stopping discharge at a given oil content,

The study concludes that the iuprovements proposed should give a progressive
reduction in LOT tanker discharges towards a theoretical ninirmm of 12,000 tons
a year based on present movenment of orude oil by wsea.

Thie study suggests, as poseible action for IMCO, endorsenent of the
proposed irprovenents to "load-on~top"s encouragement of recirculatory tank
washing with safeguards; encouraging developuent of acourate oil ocontent meters
ospadblie of cutting off unacceptadle discliaxges; encouraging development of
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high oapacity oily water separators for ballast and slop tanks; furthev
study of the special problems of short-haul and OBO carriers; and
investigations of pafe methods of burning oil residues in shipa’! boilers,
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SIUDL IV
CLEAN TANKS FOR BALLAST PRIOR TO VESSEL SAILING

Leed country: France

Assoociated cowitries/Organizations: Germany, Federal Rep,of,
Netherlands,0il Companies International

Marine Forun (OCIMP

1, The Study IV report begins by giving a number of basic figures, also

valid for other types of solutions: the crude oil traffic in 1975 and 1980
(namber of ships of different classes and nunmber of voyages), ballaesting and
cleaning requiremente (duration of operations, anount of water and oil involved,

end hence pollution per voyage and per year),
Present operating nmethods thus produce a total pollution estimated ot

60,000 tons for 1975 and 90,000 tons for 1980, this assesement being made cn
the assumption that all tankers use the "load~on-top" procedure, and use it

correctly.
2. Two main procedures are contemplated whereby the ship would only sail
fron the discharging port with clean ballast,

Procedure A consists of underteking weshing of tanks intended for ballast

only after discharging operations have been corpleted, while procedure B
provides that, in order to save time, washing should be begun while discharging

is still taking place.

Procedure A requires that the washing operations should be carried out
under inert ges; Irocedure B also requires this, but in eddition calls for
the installation of a new stripping network.

3. Prooedure / inoreases the irmobilization of ships by between 50 per cent
and 65 per cent acocording to their sive, and thus requires additional bderths ‘
in discharging ports. Its annual oost would be $190 million in 1975, and
3280 million in 19680, Its ocost per groes ton transported would de 1l ocents,
end the oost of Mtim would be 3,200 4ollars per ton,
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Procedure B is nore economical, but involves a more complex operation,
vhich would perhaps not be feasible on all ships. Its annual coat would be
8130 million in 1975 and 3165 million in 1980, Its cost per gross ton
transported would be 7 to 8 cents, and the cost of prevention would be
2,200 dollars per ton.

4. In oconclusion, Study IV reveals certain problems:

- it would appear to be nearly imposeible to implement effective
control procedures; ‘

~ tiie problen of washing cargo tanks remains unsolved;

- in order to avoid discharging 60,000 tons of oil into the sea, it
will be necessary to agree to the discharge after treatment of
3,000 tons of oil (5 per cent) in discharging ports.
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STUDY V
RETAINING DIRTY BALLAST ON BOARD FOR IN-PORT DISPOSAL

Lead country: Israel

Associated countries/Orgenizations: United States, Itely,
0il Companies Internmational Marine Forunm

(oCTIMF

Study V refers only +o oily waste generated by the orude oil traffic which
consists of more than 80% of the oil carried at sea. The Ashkalcn Texminal
vas used as a prototype for worldwide appiication,

One of the outstanding problems is the heavy pollution of the
Mediterranean, which carries about 40% of the world crude oil and in partiocular
the short haul character of a great part of this trade to which the present

load-on=top procedure ie not applicable,

Study V takes into consideration both the worldwide traffic and the
Mediterranean situation, the last deeply surveyed by Italy and France in order
to propose a solution effective for this axea.

Ingofar as the worldwide traffic is concerned, it has ber~ ..iculated
that in 1960, acoording to the '69 imendments to the Convention, the maximun
pernitted amount of oil discharged into the sea reaches about 160,000 tons
per year, while the on=-shore reception and treatment system at 10 p.p.o. reduced
the amount of oil discharged into the sea to about 8,000 tons per year, based
on a figure of 800,000,000 tons of ballast carried annually.

The total investment cost for 1980, in this case, has been evaluated in
Israeli study (MP XIII/2(a)/6) an 520 x 108 dollars (4including buoy, submarine
pipeline, storage tanks and treatment facilities) and the annual overall cost
worldwide ia 176 x 106 dollaru (including operating cost of plant, ship
delay time, additional terthage, the ocompensation for loss in transfer,
capacity and amortisation cost), with a unit oost pexr ton of orude oil
handled at loading teminals of 0,073 dollars per ton negleoting the income
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arising from reclaimed oil, A oconsiderabdbly high figure based on & different
essumption has been submitted by OCIMF,

The on-shore reception and treatment of oily ballast water provides an
effective means for substantiaslly redusing the amount of o0il discharged into

the @ea.

It is applicable to mb,;jor loading ports and to existing tankers. Moreover:
in the Mediterranean where the problam of oil pollution prevention is of major
significance, this system is partioularly suitable.

Referring to the Mediterrancan ¢rude oil loading terminals not yet
equipped with such facilities, the maxirum inveastment ocost for 1971 ie
estimated at 80 x 106 dollars, and increasing to 120 x 106 dollars in 19860,

Maximun overall cost of these facilities is estimated ss 7 cents per ton
of orude oil loaded. There are some indications that this figure can be

significantly reduced by studying in greater depth the economic aspects
associoted with tne system, It may be noted that the recovered oil may be

sold as a low grade fuel,
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STURY VI

IE ENVIRONMENTAL AND FINANCIAL CONSEQUIMICES
OF OIL POLLUTION YhOM SHIPS

Iead country: TUnited Kinpgdon
Associate” countrieg: Norway and United States

h‘.troductiou
This note gives a brief suruary of the main findings of the Study., There
are three nmain sechions dealing with: '

a) the magnitude of oil dimscherges and likely future trends,
b) the blological offects of oil pollution, and
¢) tho cconomic consequences,

Most of the information was available fron published souxces but valuable assistance
was obtained fron the completed questiommaires circulated to IMCO Member Governnonte,

Discharmes of 0il into the Oceang

1., This section atteupts to estinate the amounts of crude oll and primary refined
products currently entering world oceons fron &ll major sources, Iuture trends
incorporating altermative assunptions are projected.

2. The total quantity of petroleun hydrocarbons reaching the sea lies in the range
of 2-5M tons p.a., divided roughly equslly between marine and non narine’ sources.
Two-thirds of the marine diecharges (say 1M tons p.a.) arise fron tank washing and
deballasting operations on tankers, and nost of the remainder comes about equally
fron tanker accidents and . hip bilge discharges. Discharges fron L.0.T. operations
contribute only 0.1 tons p.,a. Three~quartors of all discharges occur in coastal

areas.

* In the sections of the report desling with the biological consequences of oil
pollution, the teims "marine" and "maritime" have different and precise neanings.
Throughout the repoxt the tern '"morine” has beon used to describa operations
occurring in ox on the goa.
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% Unly a fraction of the initial quantities of discharges from land-based
origine may eventually reach the sea undegraded, The largest quantity oones
{rom guseous enissions of volatile oll products, which ocould anount to

25M tons p.a. Very little is known about the quantity of fall-out entering the
sea, and this has not been included in the 2-5M tons total., Gaseous

emissions ap'a:rt, the bulk of the non-narine discharges reaching the sea
probably comea from discarded lubricants.

4. In projecting future trends, the effect of various teohnological
improvenents rmust be set against the inoreasing quantities of oil likely to
be produced, transported, refined, and consuned. It is estinated that with
current L.0.T. efficiency and degree of adoptiocn by the world tanker fleet,
narine discharges could rise to 6M toms p.a. by the end of the century, of
vwhich up to 4M tons p.a. could arise from dirty ballast and tank washings
fron tenkers. The contribution fron L.0.T. operations to these figures would
have risen to 0,4M tons p.a. If all tankers operated L.0.T. at maxirmum
efficiency (as desoribed in Study III report), marine discharges could be
halved, with L.0,T, contributions at 0.04M tons p.a.

5  To limit the discharge of oil to 1/15000 of that transported by sea the
vwhole world tanker fleet would need to opertte L.O,T. and the procedure would
need to be inproved so as to halve the current average quantity of oil
released. This would be assisted by a move towards larger tankers.

6., Tighter controls will probably be brought to bear inoreasingly on non-
narine discharges, it is possible that by the end of the century the total
discharges could be lower than at present,

7. Far greater amounts of hydrocarbons are released by natural processes such
as the decay of aninal and vegetable matter than the quantities of oil
diecharged from human operations. These could anount to many hundrede of
millions of tons p.a., several nmillions of which arise in the sea directly.

8, In conclueion, this section of the study has shown how inportant operational
disoharges of oil are, as a contributor to discharges from maritime sources
generally, and the consequences in terms of amounts discharged, of not adopting

ioproved 1L.0.T. or equivalent measures,
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The Biologiocal Effects of 0il Pollution

A review of the extensive literature on this topic was designed to identify
the biological and ecological effects of (a) crude oil, (b) petroleun
refinery products, (c) dispersants used in the clean-up operations following
oil pollution incidents, and (d) meterials like drilling fluids, on marine
and maritime flora and fauna,

This review enabled us to conclude that the following factors have an
important bearing on the effects of these substancesi~

(a) orude oils, refinery products and the clder types of dispersant
with a high aromatic hydrocarbon content are inherently more
toxiec than those substances with low aromatic hydrocarbon content,

(b) the water soluble constituents (which are in general the most
volatile components) of cxrude oils, refinery products, dispersants
and drilling fluids are the components which are of noet
significance in determining their biological effects,

(¢) pollution, either chronic or acute, in shallow and restricted
waters presents a more serious hazard than sinilar forms of
pollution in deeper and open watexs,

(d) bad weather conditions prevailing at the time of an acute inecident
can result in the occurrence of ermlsions of water in oil or oil
in water, can result in & higher rate of solubility and thus higher
local oconcentrations of oil in water. In extreme cases and in
shallow waters this can result in inpregnation of bottom sediments
thus inoreasing its persistence,

(e) orude oils, refinery products when spilled in acute inocidents, and
dispersants undergo weathering processes whioh result in the rapid
loes of the volatile and water soluble conatituents, The extent of
weathering depends upon factors like the elapse of time, intensity of
punlight, air and water temperature, sea ourrents, weather and wind

conditions,
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(f) the residues remaining after physical, chemical and biological

degredation of erude oils and rofinery products are tar lumps and
the water soluble degradation products which are biologically

ingignificant.

We have oome to the oconclusion that, in general, laboratory experinents are
& less reliable guide to the biological effecte of oil pollution ard associated
related conditions, than are obsexvntions made in the field.

Field observations indicate chat:=-

(a) both chronic and acute oil pollution incidents, independently of the

(v;

()

nature of the pollutant, do damage to bird life, Chronic oil
pollution capable of producing an oil soaked spot from 1.5 oms
diameter on the plumage of swimming and diving birde takes a

steady toll of the world population. 4n acute oil pollution
incident c¢an result, in certain circumetances, in the death of

up to 80% of a local bird population, The world population of

the Jackass penguin is currently at risk of extinction. Loocal
populations of auks and sone species of duck are in desline locally
and in danger of local extinction,

the level of chronic oil pollution of the open ocean is so low as
to be insignificant and the extremely localized effect of aocute
oil pollution incidents in this sphere is ecologically insignificant,

the current level of chronic oil pollution, generally, in coastal
waters, estuaries and harbours appears to have little ecological
significance, 1In localized areas where severe chronic pollution
ooours from lend-based installations, damage of a local nature is
done to iittoral, sublittoral and salt narsh flora and fauna.
Some fishery resources are affected by tairting,

aoute oil pollution inoidents, particularly in shallow and confined
waters in coastal or estuarine areas has caused ninor localized damage
to flora and fauna. In severe capes recovery to near normal conditionsg
nay take up to two years. In the case ¢f some incidents the effects

are undeteotable,
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(e) biodegradation of oil by bacteria, yeaste and fungi occurs at
significant rates even at temperatures below freezing point. In
coastal waters, where the nsupply of nuirients and temperature
conditions are favourable, this is a potent force for the removal of
oil from the environment,

(£) there is no evidence which pointe to the accurmlation of the
carcinogenic polycyclic aromatic hydrocarbons in higher animals or
that such compounds can be passed up the food chain.

The Econonic Consequences of Oil Pollution

In this section of the study it was found useful to divide the cost of
0il pollution into two categories:

(1) Economic gosts: deriving from the control and removal of oil
spilled at sea and. its clearance from the shore, effeots on
a) the tourist industry, b) demand for the sales of fish,
o) birde oonsumed as food, a8 well as rmltiplied effects
arising from thess,

(2) Yelfaxe reduotions: whioch affect tourists, residents, water sportsmen,
bird watchers and future generations of mankind.

The dintinction between these two categories is that econonic costs are
thoge which involve increased expenditure or reduced income, whereas welfare
reductions involve no actual monetary transaction but definite logs of
satisfaction or utility,

From the linited data available the following conclusions were drawn.

(a) The only econonic costs incurred are clean-up costs, Fron a
survey of tourism we concluded that most people ecoept low-level
chronic pollution as another uncertainty of a seaside holiday and
there is no discernible effect on the income of the tourist industry.
Ingubstantial evidenoce exists connecting oil pelliution with losses
to the fishing induetry and such losses of income are small relative
to that of the industry.
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(») The major clean-up costs avre those associated with acute inocidents,
mach less than % of this figure is associated with chronic
pollution, These costs are already largely internalized to the
0il induetry because restitution from the source of acute
pollution is veually sought., DBased on U.K. data, global
expenditures on chronio pollutiop cléan—up are likely to be of
the order of millions rather than tens of millions of poﬁ,nda

sterling per aunum,

(c) Attempts to quantify welfare reductions for United Kingdom suggest
a figure of about £0,75M p.a. a8 the naxirun value of avoiding the
loss of a bird reserve of particular interest to nature lovers,
Beocause United Kingdom is a relatively wealthy country whose
population uses and has easy access to the see, and has a
fondness for aninals this is likely to over-estimate the position
in other ocountries. It would therefore be unrealistic to scale up
this figure to achieve a world figure. It seems unlikely thet the
¥orld value would be ruch in excess of £10M p.a, This is the
nagnitude of costs whioch might be absorbed by the oil industry and
againrt ‘“ioh the coste of improved control procedures night be set,

Qualifications

Quite early on in the study it becams oclear that there are many areas where
information is either very scanty or non-existent.

The most serious obstacle to making valid predictions about economic effectn
of o0il pollution is the lack of understanding of the factors affecting ecosystens
and the overall effect on the ecosphere. No quantitative model exists which
explainsg even approxinmately the continual fluctuations in the nmarine ecosphere.
It is therefore impossible to identify the effeots of inocreased oil pollution,

It is likewise impossidble to predioct the future effect on marine life of
increases in existing pollution levels, Where information is inoconclusive
the authors have attempted to be positive by drawing what appear to thenm to
be reasonable inferences, based upon the available expert opinions.
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It is worth stressing, however, that in such a field of great uncertainty any
practical measures taken to combat oil pollution rmst be guided very much by
commoneense, avoiding the extremes of complacent inaction on the one hand and

elermist hysteria on the othsr.

Finally it must be emphasised that whilst there is no evidence to support
pani¢ anti-pollution measures, the uncertainties are such that there are many
fields where further information is desirsable. This applies particularly

to the following:-
(a) The nature, quantities, and locations of discharges.
(b) The physiocal, chemical, and biological effeots of such discharges.
(¢) The degradation of oil, both at sea, in the soil, and in the

atnosphere.

() The true economic consequences of oil pollution.

IMCO may wish to encourage the work in progress in these fields and to
etimulats further work in order to reduce the considerable ignorance which

oxisgts,.
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STUDY VII
COLLECTION AND DISPOSAL OF SHIP=CGENERATED DRY GARBAGE

Lead country: Soviet Union
Apsociated country: Finland

The etudy is being carried out in accordance with Section VII, Appendix II,
of the Sub~Committee's Report (OP X/9 of 24 September 1971).

The study envigages the following Sections (in brief):

(a) Preliminary study of the problem, preparation of questionnaires for
Members of the Sub-Committee, preperation and agreement on proposals for priority
measures and long~term programmes.,

(b) Elaboration and agreement on restrictions and prohibitione on the
discharge of garboge overboard for inclusion into the draft International
Convention of 1973,

(¢) Development of technical requirements and recormendations regarding the
construction of ships and their equipment.

() Development of technical requirements for international standard garbage
receptacles which oare interchangeoble,

(e) Development of technical requirements and recommendations for shore
facilities to accept ships garbage.

(£f) Development of methods of recording the disposal of garbage and checking
that the requirements of the Convention are observed.

The firet report on this problem was mbmitted to the twelfth mession of the
Sub~Committee in January 1972. This was followed by notes on further progress of
the investigation which were presented to the thirteenth session of the
Sub=-Cormittee in June 1972 and o second report which was subnitted to the
fourteenth session of the Sub~Cormittee in November 1972,
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These documents desoribed the results of an investigation on garbage
acourmulation on shipes of the USSP Marine, the composition of garbage, conaiderations
on the effect of garbage on sea life, suggestions as to the limitation of garbage
discharged from ships and the provieion of ports and ships with speocial equipment
for the collection, handling and treatment of garbage.

An analysis of existing methods of collection, storage, dimposal and
accumilation of ship-generated garbage has pioved that it would be too early to
give olear-cut recommendations as to the wide application of specific methoda,
rcaterials or equipment., Praotical experience has to be accumilated and
generalized taking account of types of ships, conditions of trade, port conditions

and other factors.
The following priority steps are planned:

- To provide the ports with return stocks of standard metal containers
(urban type), which will be supplied to ships for the period during which they
are lying in port end installed on the piers at the ship's side; means will also
be provided to transport the oontainers to urban dumps,

-~ Special places should be provided on toard of floating oil skimmers when
under construction, for the reception of not less than 20 metal containers from
ships.

- It is also planned to utilize soft containers in the form of plastic
bags and to develop devices to facilitate their filling and sealing on board.

It appears that this method may prove to be most effective on existing ships
in the near futur..

=~ Furnaces should be installed on large new passenger ships for the
inocineration of garbage and compression arrangemente to compact the garbage should

be provided. An investigation of this equipment during opexration will enable
optimin arrangements to be provided for ships undes construction and existing ships,

~ The following methods deserve attention and practical testing:

(a) garbage compression under high pressure and temperature with the
application of additives to produce etrong slabe for subsequent

utilization.
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(b) grinding of some types of garbage and victual waste followed
by discharging it into the sea after an appropriate sanitary

treatment,

- an investigation of various port inoinerators has shown that for the
time being this method cannot be recommended for widespread
application, as such wunits require substantial space, numerous
personnel and rather expensive equipment to prevent atmospheric
pollution,

In many cases it appears that it will be advisable to transport garbage

to municipal inoineratora.

The fulfilment of this task could probably be facilitated by units
designed for precompression of garbage to 1/5 or 1/6 of its original volune,
but a practical examination of the technical and economio aspects of this
nethod is required. '

Dased on the investigation of the problem already carried out and on the
papere submitted by Finland, Japan and the USA, Regulatioms for the Collection
and Disposal of Ship-Generated Garbage have been developed and included in the
2nd and 3rd drafts of Annex IV to the draft International Comvention for the
Prevention of Marine Pollution, 1973.

The proposed versions of Annex IV were discussed and reformulated during
the XIV Session of the Sub~Cormittee on Marine Pollution, by a Working Group
including representatives of Canada, the Federal Republic of Gernany, the
Netherlands, Norway, the United Kingdom and the United Statee of Anmerica, as well
as a representative of the International Chamber of Shipping., This Working
Group found it expedient to place the Regulations applying to collection aud
disposal of garbage generated on ships in a aeparate finnex V, and to leave in
Annex IV only the Regulations oonserning waste water, A+ the Preparatoxry
Meoting (12 February ~ 2 March 197%) a finul draft of Annex V was prepared on
the basis of proposals submitted by a number of delegations.
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STUDY VIII
SHIP-GENERATED SEWAGE TREATMENT AND HOLDING SYSTEMS

Lead country: Canada

Associated countries: Sweden, United Kingdon,
Germany ond United States

Eleven basic nmethods of treating shipboard sewage have been evaluatea ond
estimates made of capacity, costs and installetion feasibility., Various sewape
quality criteria and standards are also described, The study reveals the
difficulty of estinmating on a general basis the cost requirenents of sewage
treatnent systems due to the large nunber of variables thot can apply in the
case of each ship., Sone eystems such as retention, recirculating, aerobic and
macerator~chlorinator systems already have an extensive background of use with
the recirculating system being generally the nost effective when all variables
are taken into account, The remaining systems show promise with the eveporative
and vacuum transport types appearing more suitable for short term development.

The cost of installing any of these systems in an existing ship is
considerably more than it would be for a new ship. In the case of large
prassenger ships and other ships with large complements, installation on existing
ships would probably be econonmicolly prohibitive. The initial installed copital
cost on a new large cargo vessel avernges $55,000 with an annual operating cost
up to $10,000 depending on the variables. For new large passenger vessels o
capital installed cost varies from $250,000 to $1,000,000 with oporating costs
up to §70,000 per year, depending on the type of systen instolled.

To sun up, corgo ships could, without undue diffioulty, be fitted wita
sewoage trentment systems suitable for use in all waters, but the cost would be
ruch higher for existing vessels, The feasibility of installation of such
systens in lorge possenger ships depends upon the routeing, time in port and the
required effluent standards. At the present stage of technical development,
such conversions would be eoonomically prohibitive for the vast majority of
exiating possenger shiyps.



~25-

MP/CONT,/ TN 2

STUDY IX

POLIUTION CAUSED BY THF DISCHARGE OF NOXIOUS SUBSTANCES OTHER
THAN OIL THROUGH NORMAL OPERATIONAL PROCEDURE OF SHIPS ENGAGED
IN BULK TRANSPORT

Lead country: Norway

Associsted countries/Organizations: Germany, Federal Rep,of
Netherlands, Sweden, United States and the

International Chamber of Shipping (ICS)

This study is based on information received through a questionnaire,
prepared by IMCO's Sub-Cormittee on Morine Pollution during its X. session
end subsequent investigations, leboratory and full scale tests,

The figures and evaluations in the report of the study only refer to
liquid noxious substances other than oil and are based on information received
through the questionnaire and updated as far as practicable according to
infornation received from the subsequent investigations, laboratory and full
scale tests, The quantities do not represent world wide totals for all liquid
noxious cargoes other than oil carried in Lulk by sea. It is believed,
hovever, that the inforuation received provides a satisfoctory basis for
deteriining the substances remaining in the cargo tanks after discharge and
the quantities and concentraticns of such cargoes when discharged into the

sea in the course of noxmal operations.

Infornation received to the questionnaire showed that there hos been
shipped, on a world basis, in 1970 approxinately 16,500,000 tons of liquid
substances other than oil and about 260 different types of cargo. ‘Mo quantity
of liquid substances other than oil discharged into the sea during normal tank
cleaning operations during 1970 auounted to sliphtly less than 10,000 tons,

On the basis of the coupleted questionnaires an anolysis of the
geographical distribution indicates that the main discharges occur in the
following areuss
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North Sea 36,0%
North Atlantic West 18,7%
Caribbean Sea 16,9%

North Pacific For East 11, 7%

As an estinate based on a questionnaire it wes also assuned that the
remains of cargo in ships with double bottoms = where the lower part is free of
profiles, and where drainage is good - will be 0,5 tons/tank for low viscosity
products aud 1 ton/tank for high viscosity substances. In ships without double
botton the figures were estinmated to be 1 ton/tank and 1,5 tons/tank respectively
for the two types of cargoes. (Average tank size 1,000 w o)

In order to give a realistic indication of the quantity of carge remaining
in the tanks after unloadiu;, o practical test has been undertaken, This vas
done by placing the necessary chenical equipment on board a Norwegian chenical
tanker, A chenist attenlol the cleaning operation and made an analysis of
the tank washings. The practical tests show that the amount of remains in
cargo tanks after transport of insoluble viscous substances seen to be of the
sane magnitude that was expected by the first rough estinmate, Some substances
which are viscous and water soluble such as glycerol and 50% caustic soda
solution, will according to the calculations made, leave rmch less residue in
the tanks than expected., The remains in the cargo tanks of low viscosity
products including different chlorinated organic compounds and solvents, such
as styrens, will before cleaning be very small, generally less than 209
of vhat was expected.

Investigationa and full scale tests regarding operational practices on
board chenical tankers when disposing of tank washinge proved that two main
nethods are currently used:

=~ Discharge into the sea ovér the ship's side through the nnanifold,
-« Discharge into the sea below the water line and led into the ship's wako,
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Presuning that the wash-water contoins 2o of the transported cargo,
full scale ests proved that the initial concentration after discharge into
the sea through the ship'!s manifold, could be as high as 100 ppu, UVhen tank
washings were disoharged below the water line and into the ship!s wcke, the
maxirmnm initial ooncentration were in the order of 1 ppu, The avernge time
for the concentrationsto drop to half the maxirmnm initial value, was about
74 mimates, It is therefore recormended thet all tanks washings which will
be pernitted to discharge:into the sea are let out below the water line and
led into the ship's wake,

Taking into consideration the criteria  established by the Joint Group
of Experts on the Scientific Aspects on Marine Pollution (GESAMP) and the
subsequent classification by IMJO of noxioug liquid substances other than oil,
the following recormendations are proposed in orxder to protect the marine
environnent from operational discharges fron thess substances:

=~ Tank washings containing category A substances, as defined in the Draft
Convention, should be delivered to shore reception facilities at the
discharging berth innediately after discharge. A standard precleaning
procedure should be eatablished for each substance classified in pollution

catagory A.

~ Tonk washings containing category B and C substonces, as defined in the
Draft Convention, should be discharged into the ship's wake through a
8lop tank and by means of an equipnent approved by the Adninistration,
vhich will give a concentration in the ship'!s wake in the order of 1 ppu,
The discharge mst be made at a certain distanoe' from the ghore and below
the shipls water line while the ship is under way at a certein epeed. A
precleaning procsdure should Le established for substoncves classified in
pollution categories B and €, This precleaning procedure should be
peruitted carried out 2t seca.
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The purpose of & precleaning procedure is, asfar as practicable, to
renove the liquid cargo remalns in the tanks, punps and lines after discharpge,
¥hen establishing a standard precleaning procedure it has been found correct
to recormend two separate types of operational requirenents., One type
concorning cotegory A substances and the other type concerning categony B
and C substances.

In order to establish a precleaning procedure as described above,
laboratory and full scale tests have been undertaken,

The test results prove that the discharge criteria set out in the
Droft Convention con be met for category A substances as well os cotegory B
andl C pubstances., A reservation is made, however, for category i substances
pending advice fron GESAMP regnrding tho insignificant concentration 1level,
Further, they confirm that the anount of cleaning liquid which, for category A
substances has been proposed token asnore, is within reaponable linits to
recormend reception and treatuent facilities ashore, At present shoxe
reception facilities are very fow and restricted to cextain arcos,

mrmer, full scale tests proved that ships equipped with certain punp
and ppe arrangenents nay have a subptantial amount of substances left in the
pipelines in spite of blowing the lines prior to performing the tests, This
is a technical matter which can be solved by fitting the appropriate
equipnent for draining of pipelines., The problem should be reforred to IO
Sub-Cormittee on Ship Design and Oquiptent for further studies,

A prelininary study on compatibility of tank-washings when puuped into
the saue slop~tank indicate that no dongerous reactions will take place. A
study on explosion and fire risks while perforning restrioted precleaning
alongside will be underteken by Internmational Chauber of Shipping (1¢8).
This study is excpected to be finalised in due tine for the forthooning
IMCO larine Pollution Confarence,
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Two inportant pollution meapures should be taken into account when
evaluating the degree of effectiveness regarding pollution abaterent:

~ The prohibition of discharge into the sea of the most objectionalle souxce
of pollutants resulting from operations by tankers i.e, tank washinge eto,
containing category A substances which causes haruful bio~accwmlation in
parine organisusg a.nd/or are toxio in oconcentrations less than 1 Iﬁpm.

= The improved menner of discharging tank-washings etc. containing substances
clageified in pollution category B and C, These tanke-washings ete, will
due to the proposed solutions be discharged into the sea in acceptable
concentrations in accordance with the haiard criteria presented by GRSAMD,
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LPPENDIX

LIST OF DOCUMENTS ISSUED IN CONNEXTION WITH NINE STUDIES

Initial submissions

OP X/2/5 =~ OSA
OP X/2/6 =~ TUSA
OP X/2/8 - UK

OP X/2/11 - USA
OP X/WPDB -
MP X1/2/3 - UK

MP XI/2/5 ~ USA

Issued documents on:

Proposal to study different aspeots of marine
pollution prevention

Outline for Study of segregated ballast tankers

Comments on USA proposal (OP X/2/5)

Outline for a study of flexible membranes in tankers

Outlines of six gtudiles

Stendardization of costing procedure among countries
undertaking studies

Sumnary progregs report on studies undertaken

Study I - Segresanted Bal

Lead country

Associated countries-

MP X11/2(a)/2

MP XI11/2(a)

MP XIII/2(a)/Add.1
MP XIXI/2(a)/Add.2

MP XII1/2(a)/2

MP XIV/3(b)
POMP/2/2
POMP/2/2/04d.1
PCME/2/3

| 3

UsA

T

ors

Norway and Sweden

USA
USA
UsA
USA

Usa

UsA

Usa
UsA

Fronoe=

Summaiy progress report
Progress report
Plana of the study

Increased transportation cost § per gallon
of orude oil

Sunmary progress report on the study of
segrogated ballast for small product and
orude oil tanker

Sumnmary progress report
Roport on part 2 of Study I
A brief overview of Study I
Remarks on Study 1
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_QL__M_W_W%
pateriels from water

Lead country - USA
MP X11/2(a)/9 - TUSA - Preliminsry report
MP X1II1/2(a)/3 - Sweden ~ Comments on Study II
MP XII1/2(a)/10 - TSA ~ Interim report
POME/2/6 -~ USA ~ TFinal Report on Study II
Study III - Revention of oil on boerd
lead counyry - UK
Assooiated oountries - USSR, France and Japan
MP XII/2(e.) - WK - Preliminary Report
MP XIII/2(a)/4 ~ Sweden ~ Comments on Study III
MP XI13/2(a)/5 - W - Final report

IV - C % ox gt 0 _YVeBEe 1

Inad countxy
Assooiated oountrd.es/- FRG, Netherlands and the 0il Companies International

Orgenization : Marine Forum (OCIMF)
MP X11/2(a)/6 ~ France - Report on Study
V w §
oo, couniy Ioracl
Asmooiated oomxtriea/- USA, Itely and OCIMP
Orgonization
MP X1I/2(a)/4 - Isroel - Report on Study
MP X11/2(a)/4/084.1 - Italy ~ Synthesis of the technioal/ococnomical

study oonoerning the installation of
plante for the reception and treatment
of ballast near loading teminnls in
the Mediterranean

P oy iyt « Outline appraieal of Study V
Israsl = An abridged and final report

Frence = Long voyages and short voyagoes -
Tentative global solutic:

The comprehensive eptudy of shore
reception faoilities in the Mediterranean

MP XI11/2(a)/1
MP XIII/2(a)/6
MP XI11/2(a)/0

MP XII1/2(a)/15

Italy
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Study VI - The environnental and financial consequences of oil pollution
from ships '

Lead country - UK
Associated countries - Norway and USA

MP XII/2(a)/3 UK -~ DPrelininary report with the attachment =
"0il in the Marine Environnment" by
P.G, Jeffery

USA = Studies relating to fate and effect of
¢il discharge and oil spills

France~ Corments on study (principles relating
to the formulation of requirenments of
innexes I, II and III)

MP XI1/2(a)/5

MP XIII/2(a)/11

MP XIVv/3(b)/1 - UK = ©Progrese report
PCMP/2 -~ UK - Final Report on Study VI |
PCMP/2/4dd. 1 - UK - Final Report on Study VI/ippendices 1-4

Study VII - Colleotion and disposal of ship-generated

Lead country - USSR
lisgociated country Finland
MP XII/2(a)/1

MP XII/2(a)/1/ndd.1
MP XIII/2(a)/13

MP X111/2(a)/14

MP XIV/3(v)/3

8 VIII -~ Sh enerate

USSR = ZFrelininary report
Iceland ~ Additions to Study VII
USA = Initial report on study
USSR - Interim report

USSR - Progress yeport

Lead country = (Canada
Asmociated ocountries Swoden, UK, FRG and UBA

MP X11/2(a)/8 Conada =~ Prelininary report
MP X111/2(a)/7 Caneda - Final report
PCMP/4/19 UsA « Buwage Treatnment Equipment (Reports)

1
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t IX - Pollution caused by the discharme of Noxious substances other
than oil thro normal operational procedure of ships e (=)

inb

Lead countxy

tr

Associated countries/-

Organization
MP XI1/2(s)/7
MP XII1/2(a)/12

MP XIII/2(a)/16
MP XIII/2(a)/17
MP XIv/3(b)/2
POMB/2,'(

ort

Noxway
FRG, the Netherlands, Sweden, US4, International

Chamber of Shipping (ICS)
Norway Proliminary report

- USA ~ Initial report on the technical and

pcononic feasibility of onshore treatment
and chemical tanker washings

Norway - Progress report

Noxwey ~ furmary statement on Study IX
Yoiwey - Progress report

Noxway - Final Report on Study IX

Related material and documgnts

MP XII/6
MP XII/6/1

MP X1I1/6/2
MP X11/6/3
MP XII/6/4
MP XI1/6/5
Mp XII1/2(a)/9

MP XII1/7

MP XIII/AWP.4
OP IX/4/5

0P X/2/10
WP X1/8/1

USA =« Polluting spills in US waters ~ 1970

UsA - Sunmary of the state of the art of
0il slick identification

France ~ Research on prevention of accidental

spills

UK ~ Research on the problem of identification
spills

Netherlands -~ Report on the follow-up investigation
in respeot of the Shell Sand-sink trial

US4 ~ Treatment and disposal of vessel

sanitary wastes

France « Surmary of study on accidental marine
pollution by oil (3 Vols in French only)

Franoe - Study on prciucts for ocombatting oil
pollution (diagorsants, absorbants and

einking agents
Surmaries of Studies (Annex II to MP XIII/8)

Finland ~ Analysis of casualties to tenkers in the
Daltio, Gulf of Finland and Gulf of
Dothnia in 1960 ~ 1969

UsA = Tanker casualty analysis
UsA = Tankers and Ecology



MP/CONF/INF, 2
DE IX/3/2

PCME/2/4

PCMP/2/5

PCMR/2/8

PCMP/2/8/Add. 1

PCMP/2/8/Add.2

PCMP/2/9

PCME/4/11

PCMP/4/15

PCMP/4/33

L] Um -
- Norway -
- USA -
- Japan -
~ Japan -
~ Japan -
- USA -

-~ Netherlande-

« Netherlands-

An analysis of oil outflows due to
tanker accidents

A progress report on a study on possidle
improvement in the operation of crude

0il tankers

Effects of oll pollution in the marine
Booasysten
A report on the development and present

gituation of an oil pollution prevention
gysten by the Retention on Board method

A report on the 0il Content Monitoring
Device :

Reports on oily-water separsting system
and equipment for tankers

Interim Report on oil disbharge
characteristics of product oil tankers

Infornation on transport practices and
operational pollution relating to refined
oil products

Infornation on cleaning of tanks of chemical
tankers

-~ UK ~ Report on tests of non-persistent oil in

the marine environnment



