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ROYAL HASKONING

SUMMARY

In February 2008 an inventory was carried out to determine the ballast water intake and
discharge quantities per ship (type and size), per harbour basins® and per day in the port
of Rotterdam.

The inventory was carried out through handing over a voluntary ballast water
guestionnaire to all vessels sailing into the port of Rotterdam that were visited by the
Port of Rotterdam Authority (Harbour Master Division), Port State Control or the
Regional Pilots Cooperation Rotterdam-Rijnmond. In total 187 acceptable
guestionnaires were returned.

The returned acceptable questionnaires represented approximately 8% of the total
number of vessels sailing into the port of Rotterdam during February 2008. The
representation of the most relevant ship types which returned acceptable questionnaires
compared to the total of February 2008 and a 12 months period (March 2007 to March
2008) is good. Therefore the results of the questionnaire are considered representative
for February 2008. This is visualised in the figure 0.1 below showing the percentage of
the ship types of the total number of ships for the returned acceptable questionnaires
and the two indicated periods.
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Fig. 0.1 Ship type per period (percentages of total)

The inventory resulted in ballast water intake and discharge quantities per ship type and
size. Based on these results and the number of vessels visiting the port of Rotterdam,
the total ballast water intake and discharge quantities for February 2008 were
calculated. For the port of Rotterdam as a whole, the total ballast water intake in
February 2008 amounted to 6.12 million m® and the total ballast water discharge to 2.76
million m®. This means that the port of Rotterdam is mainly a ballast water exporting
port. In order to extrapolate the ballast water intake and discharge quantities from

! For matters of readability the term ‘destination harbour basins and harbour basins from departure’ will be referred
to as ‘harbour basins’ in the remainder of this summary
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February 2008 to a whole year of 12 months, these numbers should be calculated by
multiplying by 12.62.

The results of the ballast water intake and discharge inventory are a worst case scenario
based on a number of aspects.

Firstly the vessels sailing into or out of the port of Rotterdam will take in and/or
discharge ballast water also during their voyage. In this inventory it is assumed that all of
the ballast water was taken in and/or discharged in the indicated harbour basins.
Secondly the flushing of the harbour basins caused by the flow of the river and the tide
was not taken into account.

The results show a large difference between the various harbour basins. The top 10
harbour basins (25% of the total number of harbour basins), with respect to ballast water
intake and discharge quantities, represent more than 75% of the total ballast water
intake and discharge quantities. This is shown in the tables 0.1 and 0.2 for the month
February 2008.

Table 0.1 Top 10 harbour basins for ballast water intake (February 2008)

Harbour basins Quantity of Percentage of
ballast water total quantity of
intake (m®) ballast water
intake (%)

Petroleumhaven 7 901,387 14.7
Mississippihaven 757,552 12.4
Calandkanaal 753,355 12.3
Petroleumhaven 5 695,937 114
Petroleumhaven 3 348,893 5.7
Beneluxhaven 319,784 5.2
Petroleumhaven 6 306,006 5.0
Petroleumhaven 8 294,165 4.8
Petroleumhaven 4 288,265 4.7
Botlek 169,472 2.8

Table 0.2 Top 10 harbour basins for ballast water discharge (February 2008)

Harbour basins Quantity of Percentage of
ballast water total quantity of

discharge (m3) ballast water

discharge (%)
Amazonehaven 404,551 14.7
Europahaven 402,920 14.6
Petroleumhaven 7 325,044 11.8
Petroleumhaven 3 200,692 7.3
Petroleumhaven 5 200,484 7.3
Beneluxhaven 172,026 6.2
Calandkanaal 161,481 5.9
Petroleumhaven 4 111,126 4.0
Petroleumhaven 6 81,541 3.0
Petroleumhaven 8 71,947 2.6

Ballast water inventory PoR - i - 9T2104/R002/501693/Rott
Final Report June 2008; rev.1 August 2008
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On a daily basis the ballast water intake quantities per harbour basins range between
zero and 150.000 m® and the ballast water discharge quantities per harbour basins
between zero and 50.000 m?. This is visualised in the figures 0.2 and 0.3.
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Fig. 0.2 Top 2 harbour basins based on ballast water intake quantities; in m® per day (February 2008)
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Fig. 0.3 Top 2 harbour basins based on ballast water discharge quantities; in m* per day (February
2008)

In order to determine the effect of the ballast water intake and discharge on the harbour
basins also the harbour basins volume was taken into account. In table 0.3 and 0.4 the
top 10 of harbour basins for the quantities of ballast water intake and discharge of
February 2008 as a percentage of the harbour basins volume is shown. These
guantities represent approximately 50% and 60% of the total ballast water intake and
discharge quantities of February 2008 respectively.

Ballast water inventory PoR - i - 9T2104/R002/501693/Rott
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Table 0.3 Top 10 harbour basins for ballast water intake, as percentage of harbour basins volume
(February 2008)

Harbour basins Harbour basins Quantity of Percentage of
volume (m3) ballast water the harbour
intake (m®) basins volume
(%)

Donauhaven 181,104 18,450 10.2
Petroleumhaven 5 7,908,989 695,937 8.8
Petroleumhaven 4 4,338,826 288,265 6.6
Kon. Wilhelminahaven 732,225 40,375 5.5
Petroleumhaven 7 1,885,738 901,387 4.8
Mississippihaven 17,042,813 757,552 4.4
Petroleumhaven 6 7,370,133 306,006 4.2
Petroleumhaven 3 8,487,563 348,893 4.1
Torontohaven 734,500 28,319 3.9
Petroleumhaven 8 9,305,506 294,165 3.2

Table 0.4 Top 10 harbour basins for ballast water discharge, as percentage of harbour basins volume
(February 2008)

Harbour basins Harbour Quantity of Percentage of
basins volume ballast water the harbour
(m3) discharge(m3) basins volume
(%)

Donauhaven 181,104 8,540 4.7
Amazonehaven 11,920,832 404,551 3.4
Kon. Wilhelminahaven 732,225 22,190 3.0
Petroleumhaven 4 4,338,826 111,126 2.6
Petroleumhaven 5 7,908,989 200,484 2.5
Petroleumhaven 3 8,487,563 200,692 2.7
Torontohaven 734,500 15,836 2.2
Vulcaanhaven 1,941,832 36,976 1.9
Petroleumhaven 7 18,851,738 325,044 1.7
Prinses Beatrixhaven 3,320,280 52,826 1.6

It is recommended to present the results of this inventory to the MEPC? and BLG® of
IMO* and the IAPH? for information and their consideration.

Furthermore it is recommended that indicative PEC/PNEC® calculations are carried out
by the water quality administrator.

2 MEPC: Marine Environmental Protection Committee

% BLG: Sub-Committee for Bulk Liquid and Gas

4 IMO: International Maritime Organisation

® |APH: International Association of Ports and Harbours

® PEC/PNEC: Predicted Enivironmental Concentration / Predicted No-Effect-Concentration

9T2104/R002/501693/Rott
June 2008; rev.1 August 2008
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INTRODUCTION

The IMO ballast water convention is not yet ratified. The preparative legislation
(convention and 13 guidelines) within IMO/MEPC is almost completed. It is expected
that the convention will be included in the Dutch legislation in 2009. In case the
convention is not yet ratified in 2009 two situations can develop:
The convention will be ratified at a later date, but the coming into force date remains
the same with retroaction, like was the case with MARPOL/ANNEX VI;
The convention will be ratified at a later date and the coming into force date will be
adapted accordingly.

One of the requirements for seagoing vessels is the availability of an approved ballast
water treatment system for killing and/or removing (potential) unwanted organisms from
the ballast water. Currently two systems have been approved and it is expected that in
the coming years approximately another twelve systems will be offered for approval.

In the past years the harmfulness of organisms and the prevention of the presence of
organisms in ballast water and the harbour water have been investigated into great
detail. At the same time there is little insight in the quantities of ballast water which is
taken on board and/or discharged by seagoing vessels and the intake and/or discharge
locations both in ports and at sea.

The aim of this inventory is to gain insight in the quantities of ballast water that is taken
in and discharged by seagoing vessels visiting the port of Rotterdam (poR).

Furthermore we would like to show our appreciation to the Port of Rotterdam Authority
(Harbour Master Division), Port State Control, the Regional Pilots Cooperation
Rotterdam-Rijnmond and of course the crew members of the vessels that replied the
guestionnaires. Without their help and support in handing over and returning the
guestionnaires this inventory would not have been possible.

Ballast water inventory PoR 9T2104/R002/501693/Rott
Final Report -1- June 2008; rev.1 August 2008
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BALLAST WATER INVENTORY
Execution of the inventory

In order to collect the required information about the intake and discharge of ballast
water in the port of Rotterdam, a voluntary questionnaire was handed over by the
authorities who boarded the seagoing vessels visiting the port of Rotterdam.

The questionnaire contained questions concerning the vessel particulars, ballast water
intake and discharge, the vessel ballast water capacity and other remarks. A copy of the
ballast water questionnaire document is included in annex 1.

In order to get a maximum reach of the vessels visiting the port of Rotterdam, the
guestionnaire was handed over to the ship’s captain or substitute by the employees of
the Harbour Master Division, the Netherlands Shipping Inspectorate and the Regional
Pilots Cooperation Rotterdam-Rijnmond which went on board the ships visiting the port
of Rotterdam. The questionnaire was voluntary, so there was no guarantee that the
guestionnaire was completed and returned. Only the vessels which were inbound were
asked to complete the questionnaire, not the vessels which were outbound.

The period of handing over and returning the questionnaire started at 31 January 2008
and was ended at 7 March 2008.

Processing of the inventory information

The information which resulted from the questionnaire was processed as follows:
1. Collection of the data from the questionnaire and addition of the following

information:
a. ship type;
b. ship size;

c. visited destination harbour basins and harbour basins from departure’ name;
2. Determination of representativeness of the returned acceptable questionnaires in
relation to:
a. the total number of ships visiting in February, based on ship type;
b. the total number of ships visiting in a 12 months period (from March 2007 to
March 2008), based on ship type;
3. Calculation of the typical ballast water intake and discharge quantities per ship type
and size;
4. Calculation of the total ballast water intake and discharge quantities per harbour
basins and per day for February 2008.

The ship type, ship size and visited harbour name of the ships that participated in the
guestionnaire was based on the ships’ name or IMO number and the information
available in the database for transport information from the port of Rotterdam.

The total number of ships visiting the port of Rotterdam during February 2008 and from
March 2007 to March 2008 was also available in the database for transport information
from the port of Rotterdam.

" For matters of readability the term ‘destination harbour basins and harbour basins from departure’ will be referred
to as ‘harbour basins’ in the remainder of this report

Ballast water inventory PoR 9T2104/R002/501693/Rott
Final Report -2- June 2008; rev.1 August 2008
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The results from the returned acceptable questionnaires with regard to the ballast water
intake and/or discharge quantities were used for the extrapolation towards the whole of
February 2008. Therefore it is important to differentiate between ships’ parameters
which are relevant for the ballast water intake and/or discharge quantities.

The ships’ parameters which were used in the inventory for this purpose are the ship
type and size. These parameters are based on Lloyds’ Register and widely used
throughout the world, so other ports can use the results of this inventory for their own
purpose as well. Nevertheless one should be careful to use the results without
judgement and should bear in mind that the results of this inventory are based on the
specific Rotterdam situation; for instance the diversity of ship types, ship sizes, and the
cargo handling situation can be different for any other port.

For the purpose of this inventory the ship types, based on the ship types used by Lloyds’
Register and as indicated in table 2.1, were used:

Table 2.1 Ship types used for the purpose of the inventory

Ship cluster Ship type

Tank ships Chemical tankers
Tank ships LPG / LNG tankers
Tank ships Tankers

Dry bulk Bulk carriers

Dry bulk Ore carriers

Dry bulk Ore-bulk-oil carriers
General cargo | General cargo ships
Container Container ships
Other Dredging vessels
Other Off-shore ships
Other Research vessels
Other Other ships

Other (Roll-on/off) passenger ships
Other Tugs

In addition to the ship types used, the ship sizes have been categorized to get a good
representation of the ballast water intake and discharge amounts for the different ship
type and size combination. For the ship size the following categories were used:

GT 20,000 ton;

GT > 20,000 ton and 60,000 ton;

GT > 60,000 ton.
This categorization was chosen based on the range of ship sizes visiting the port of
Rotterdam and size categories that are used internationally.

Ballast water inventory PoR 9T2104/R002/501693/Rott
Final Report -3- June 2008; rev.1 August 2008
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RESULTS
Data from the inventory

The inventory was conducted in February 2008, starting on 31 January 2008 to and
including 7 March 2008.

In total 187 questionnaires were returned. An overview of the ship types and sizes that
returned an acceptable questionnaire is shown in table 3.1.

Table 3.1 Ships that returned acceptable questionnaires: ship types and sizes

Ship type Ship size (GT) Total
20,000 20,000 — > 60,000
60,000
Chemical tankers 11 3 1 15
LPG / LNG tankers 3 - - 3
Tankers 32 15 8 55
Bulk carriers - 4 3 7
Ore carriers - - 1 1

Ore-bulk-oil carriers - - - R

General cargo ships 57 2

© |k
N
o

Containerships 21 10

Dredging vessels - - - -

Off-shore ships - - - -

Research vessels - - - R

Other ships - - - -

(Roll-on/off) passenger ships 4 2 - 6

Tugs - - - -

Total 128 36 23 187

Determination of representativeness

In order to determine the representativeness of the information collected by the returned
acceptable questionnaires, two aspects were taken into account. Firstly the number of
ships and ship types which returned acceptable questionnaires has been compared to
the number of ship types during that same period (February 2008). Secondly a
comparison was made between the total number of ships and ship types which visited
the port of Rotterdam in February 2008 and in the period of March 2007 to March 2008.

In table 3.2 an overview is shown of the number of ships and ship types which returned
an acceptable questionnaire compared to the total number of ships and ship types
calling upon the port of Rotterdam during that same period (February 2008).

Ballast water inventory PoR 9T2104/R002/501693/Rott
Final Report -4 - June 2008; rev.1 August 2008



ooo
0e o
ooo

ROYAL HASKONING

Table 3.2 Comparison of number of ships and ship types in February 2008 and the ships that returned
an acceptable questionnaire

Ship type February Ships that Percentage returned
2008 returned an acceptable
acceptable guestionnaires vs.
guestionnaire February 2008
Chemical tankers 115 15 13%
LPG / LNG tankers 51 3 6%
Tankers 508 55 11%
Bulk carriers 65 7 11%
Ore carriers 6 1 17%
Ore-bulk-oil carriers 2 - 0%
General cargo ships 691 60 9%
Containerships 581 40 7%
Dredging vessels - - NA
Off-shore ships - - NA
Research vessels 1 - 0%
Other ships 6 - 0%
(Roll-on/off) passenger ships 383 6 2%
Tugs - - NA
Total 2,409 187 8%

The overall average percentage of ships returning acceptable questionnaires compared
to the ships in February 2008 is 8%. The most relevant ship types, representing more
than 90% of the total number of ships calling upon the port of Rotterdam, are in the
same order of magnitude; these ship types are:

General cargo ships;

Containerships;

Tankers;

(Roll-on/off) passenger ships;

Chemical tankers.
For these (top 5) ship types the overall average percentage for the inventory period
compared to February 2008 is also 8%.

In table 3.3 an overview of the number of ships and ship types that returned an
acceptable questionnaire and that visited the port of Rotterdam in February 2008 and in
March 2007 tot March 2008, including the percentage for each ship type as a
percentage of the total number ships, and the deviations in terms of percentage is
shown. Also the deviation of those percentages is shown for the following comparisons:
February 2008 versus March 2007 — March 2008;
Returned acceptable questionnaires versus February 2008.

Ballast water inventory PoR 9T2104/R002/501693/Rott
Final Report -5- June 2008; rev.1 August 2008
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Table 3.3 Comparison: numbers of ships, percentages of total en deviations

Ship type March 2007 — February 2008 Returned Deviation
March 2008 acceptable
guestionnaires
Number | Percen- | Number | Percen- | Number | Percen- February Returned
tage of tage of tage of 2008 acceptable
total total total vs. March | questionnaires
2007 — vs. February
March 2008 2008

Chemical tankers 1,640 4.4 115 4.8 15 8.0 0.4 3.2
LPG / LNG tankers 827 2.2 51 2.1 3 1.6 -0.1 -0.5
Tankers 6,957 18.7 508 21.1 55 29.4 24 8.3
Bulk carriers 1,164 3.1 65 2.7 7 3.7 -0.4 1.0
Ore carriers 46 0.1 6 0.2 1 0.5 0.1 0.3
Ore-bulk-oil 29 0.1 2 0.1 - 0.0 0.0 -0.1
carriers
General cargo 11,631 31.3 691 28.7 60 32.1 -2.6 3.4
ships
Containerships 8,065 21.7 581 24.1 40 21.4 24 -2.7
Dredging vessels 198 0.5 - 0.0 - 0.0 -0.5 0.0
Off-shore ships 26 0.1 - 0.0 - 0.0 -0.1 0.0
Research vessels 8 0.0 1 0.0 - 0.0 0.0 0.0
Other ships 437 1.2 6 0.2 - 0.0 -0.9 -0.2
(Roll-on/off) 5,402 14.5 383 15.9 6 3.2 14 -12.7
passenger ships
Tugs 721 1.9 - 0.0 - 0.0 -1.9 0.0
Total 37,151 100.0 2,409 100.0 187 100.0

These results are also visualized in the figures 3.1 and 3.2 below.
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Fig. 3.1 Ship type per period (percentages of total)
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Fig. 3.2 Comparisons of percentage ship types of total; deviation

The table 3.3 and figure 3.1 and 3.2 show that the numbers of vessels for the returned
acceptable questionnaires and the two periods (February 2008 and March 2007 to
March 2008), for those ship types, with the most frequent call upon the port of
Rotterdam (top 5 ship types), are similar with respect to the percentage of the total for
that period.

The comparison between the two periods February 2008 and March 2007 to March
2008 shows that for those (top 5) ship types the deviation between the percentages of
the total is less than 5%. The comparison between the returned acceptable
guestionnaires and February 2008 show a larger deviation between the percentages
than 5% for the tankers (8.3%) and the (Roll-on/off) passenger ships (-12.7%).

The overall representation of the returned acceptable questionnaires compared to
February 2008 is 8% and the representation of the (top 5) ship types of February 2008
and March 2007 to March 2008 is similar. Therefore the returned acceptable
guestionnaires are considered representing February 2008 sufficiently.

Ballast water intake and discharge quantities per ship type and size

During the inventory the ballast water intake and discharge quantities were received for
all relevant ship types and sizes, except for the bulk carriers smaller than 20,000 tons
(intake). This quantity was estimated at 3,000 tons per ship’s visit (based on expert
judgement).

In table 3.4 the typical average ballast water intake and discharge quantities are shown
per ship type and size, for those vessels that indeed took in and/or discharged ballast
water. Beside those vessels a number of vessels which visited the port of Rotterdam as
well, did not take in and/or discharged ballast water. In table 3.5 the total number of
vessels visiting the port of Rotterdam returning acceptable questionnaires and the
number of vessels that took in and/or discharged ballast water are given. Based on
these numbers a weighted typical average quantity of ballast intake and/or discharge is

Ballast water inventory PoR 9T2104/R002/501693/Rott
Final Report -7- June 2008; rev.1 August 2008



ooo
0e o
ooo

ROYAL HASKONING

calculated which is used for the calculations of the total ballast water intake and/or
discharge quantities; these quantities are shown in table 3.6.

Table 3.4 Typical average ballast water intake and discharge quantities per ship type and size
(returned acceptable questionnaires)

Ship type Intake (m3) Discharge (m3)
20.000 | 20.000- | >60.000 20.000 | 20.000- | >60.000
60.000 60.000
Chemical tankers 2,792 3,964 - 2,756 15,500 92,000
LPG / LNG tankers 2,488 - - 120 - -
Tankers 3,279 16,473 42,518 2,485 13,341 90,000
Bulk carriers 3,000 10,170 66,043 - - -
Ore carriers - - 16,653 - - -
Ore-bulk-oil carriers - - - - - -
General cargo ships 972 25,251 - 702 595 -
Containerships 593 1,105 1,188 442 3,300 10,157
Dredging vessels - - - - - -
Off-shore ships - - - - - -
Research vessels - - - - - -
Other ships - - - - - -
(Roll-on/off) passenger ships - 100 - 400 100 -
Tugs - - - - - -

Table 3.5 Numbers of vessels visiting port of Rotterdam, including ballast water intake and discharge
(returned acceptable questionnaires)

Ship type Vessels visiting Vessels visiting Vessels visiting
port of Rotterdam: port of Rotterdam: port of Rotterdam:
Total Ballast water intake Ballast water discharge

g | g g | g g | g

S 8 8 S S 8 8 S S 8 8 S

S| gg| 8| 2 |g2| 8| 8 |28 ®

N © A N © N N © A

Chemical tankers 11 3 1 6 2 0 5 1 1
LPG / LNG tankers 3 0 0 2 0 0 1 0 0
Tankers 32 15 8 18 11 7 11 4 1
Bulk carriers 0 4 3 0 4 3 0 0 0
Ore carriers 0 0 1 0 0 1 0 0 0
Ore-bulk-oil carriers 0 0 0 0 0 0 0 0 0
General cargo ships 57 1 25 1 0 30 1 0
Containerships 21 10 9 11 4 3 14 1 7
Dredging vessels 0 0 0 0 0 0 0 0 0
Off-shore ships 0 0 0 0 0 0 0 0 0
Research vessels 0 0 0 0 0 0 0 0 0
Other ships 0 0 0 0 0 0 0 0 0
(Roll-on/off) passenger ships 4 2 0 0 2 0 4 2 0
Tugs 0 0 0 0 0 0 0 0 0
Total 128 36 23 62 24 14 65 9 9

Ballast water inventory PoR
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Table 3.6 Weighted typical average ballast water intake and discharge quantities per ship type and
size (returned acceptable questionnaires)

Ship type Intake (m®) Discharge (m®)
20,000 | 20,000- | >60,000 20,000 | 20,000- | >60,000
60,000 60,000
Chemical tankers 1,523 2,642 0 1,253 5,167 92,000
LPG / LNG tankers 1,658 - - 40 - -
Tankers 1,845 12,080 37.203 854 3,558 11,250
Bulk carriers 3,000 10,170 66.043 - 0 0
Ore carriers - - 16.653 - - 0
Ore-bulk-oil carriers - - - - - -
General cargo ships 426 12,626 0 369 298 0
Containerships 311 442 396 295 330 7,900
Dredging vessels - - - - - -
Off-shore ships - - - - - -
Research vessels - - - - - -
Other ships - - - - - -
(Roll-on/off) passenger ships 0 100 - 400 100 -
Tugs - - - - - -

Total ballast water intake and discharge quantities per harbour basins and day

Based on the above mentioned typical ballast water intake and discharge quantities per
ship type and size and the number of vessels visiting the port of Rotterdam in February
2008 (from the 1% up to the 29™), the total ballast water intake and discharge quantity for
February 2008 was calculated.

It should be taken into account that for these calculations the ballast water intake and/or
discharge quantity is assumed to be taken in and/or discharged in the indicated visited
harbour basins. In reality part of ballast water intake and/or discharge will be done
during sailing into and/or out of the port of Rotterdam. This means that the result of the
calculated ballast water intake and discharge quantities is the maximum for those
harbour basins and therefore a worst case scenario.

In order to extrapolate the total ballast water intake and discharge quantities of February
2008 to a 12 month period, the quantities should be calculated by multiplying by 12.62
(i.e. 366 days in 2008 divided by 29 days in February 2008). In this report only the
guantities for February 2008 are shown.

For the whole port area of Rotterdam, the total ballast water intake quantity in February
2008 amounted to 6.12 million m® and the total ballast water discharge quantity to 2.76
million m>,

In table 3.7 and 3.8 the top 10 harbour basins are given for the ballast water intake and
discharge quantities for February 2008. These top 10 harbour basins represent more
than 75% of the total ballast water intake and discharge quantity for the port of
Rotterdam.
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Table 3.7 Top 10 harbour basins for ballast water intake (February 2008)

Harbour basins Quantity of Percentage of
ballast water total quantity of
intake (m®) ballast water
intake (%)

Petroleumhaven 7 901,387 14.7
Mississippihaven 757,552 12.4
Calandkanaal 753,355 12.3
Petroleumhaven 5 695,937 114
Petroleumhaven 3 348,893 5.7
Beneluxhaven 319.784 5.2
Petroleumhaven 6 306,006 5,0
Petroleumhaven 8 294,165 4.8
Petroleumhaven 4 288,265 4.7
Botlek 169,472 2.8

Table 3.8 Top 10 harbour basins for ballast water discharge (February 2008)

Harbour basins

Quantity of
ballast water
discharge (m3)

Percentage of
total quantity of
ballast water
discharge (%)

Amazonehaven 404,551 14.7
Europahaven 402,920 14.6
Petroleumhaven 7 325,044 11.8
Petroleumhaven 3 200,692 7.3
Petroleumhaven 5 200,484 7.3
Beneluxhaven 172,026 6.2
Calandkanaal 161,481 5.9
Petroleumhaven 4 111,126 4.0
Petroleumhaven 6 81,541 3.0
Petroleumhaven 8 71,947 2.6

ooo
0e o
ooo

ROYAL HASKONING

The ballast water intake and discharge quantities per day for the top 2 harbour basins as

indicated in table 3.7 and 3.8 are shown in the figures 3.3 and 3.4 respectively.
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Fig. 3.3 Top 2 harbour basins based on ballast water intake quantities; in m® per day (February 2008)
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Fig. 3.4 Top 2 harbour basins based on ballast water discharge quantities; in m* per day (February

2008)

In order to determine the effect of the ballast water intake and discharge on the harbour
basins, it is important to take the harbour basins volume into account. In table 3.9 and
3.10 the top 10 of harbour basins for the ballast water intake and discharge quantities of
February 2008 as a percentage of the harbour basins volume is shown. The ballast
water quantity of the top 10 represents approximate 50% of the total ballast water intake
guantity and approximately 60% of the total ballast water discharge quantity of February

2008.

It should be mentioned that the flushing of the harbour basins caused by the flow of the
river and the tide is not taken into account. Therefore the percentages of the quantities
of ballast water intake and discharge of the harbour basins volume are worst case.
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Table 3.9 Top 10 harbour basins for ballast water intake, as percentage of harbour basins volume

(February 2008)

Harbour basins Harbour basins Ballast water intake
volume (m3)
Quantity (m3) Percentage of the
harbour basins volume
(%)

Donauhaven 181,104 18,450 10.2
Petroleumhaven 5 7,908,989 695,937 8.8
Petroleumhaven 4 4,338,826 288,265 6.6
Kon. Wilhelminahaven 732,225 40,375 5.5
Petroleumhaven 7 18,851,738 901,387 4.8
Mississippihaven 17,042,813 757,552 4.4
Petroleumhaven 6 7,370,133 306,006 4.2
Petroleumhaven 3 8,487,563 348,893 4.1
Torontohaven 734,500 28,319 3.9
Petroleumhaven 8 9,305,506 294,165 3.2

Table 3.10 Top 10 harbour basins for ballast water discharge, as percentage of harbour basins

volume (February 2008)

Harbour basins Harbour basins volume Ballast water discharge
(m3)
Quantity (m3) Percentage of the
harbour basins
volume (%)
Donauhaven 181,104 8,540 4.7
Amazonehaven 11,920,832 404,551 3.4
Kon. Wilhelminahaven 732,225 22,190 3.0
Petroleumhaven 4 4,338,826 111,126 2.6
Petroleumhaven 5 7,908,989 200,484 2.5
Petroleumhaven 3 8,487,563 200,692 2.7
Torontohaven 734,500 15,836 2.2
Vulcaanhaven 1,941,832 36,976 1.9
Petroleumhaven 7 18,851,738 325,044 1.7
Prinses Beatrixhaven 3,320,280 52,826 1.6

A map of the port area of Rotterdam, indicating the different harbours, is given in annex

2.
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CONCLUSIONS AND RECOMMENDATIONS
Conclusions

The starting point for this inventory of the selected ship types and sizes to be used for
the ballast water calculations is demonstrated to be well chosen with respect to the
international standards and the ship types and sizes visiting the port of Rotterdam.

The representation of the results of the returned acceptable questionnaires was based
on the number of returned acceptable questionnaires and represented ship types. The
total number of returned acceptable questionnaires was 8% of the total number of
vessels visiting the port of Rotterdam during February 2008. But the representation of
the ship types that returned an acceptable showed a maximum deviation of less than 15
compared to February 2008.

The results of the ballast water intake and discharge quantity inventory is worst case
based on a number of aspects.

Firstly the vessels sailing into or out of the port of Rotterdam will take in and/or
discharge ballast water also during their voyage. For practical reasons it is assumed that
all of the ballast water was taken in and/or discharged in the indicated harbour basins.
Secondly the flushing of the harbour basins caused by the flow of the river and the tide
is not taken into account.

For the whole port of Rotterdam, the total ballast water intake quantity in February 2008
amounted to 6.12 million m® and the total ballast water discharge quantity to 2.76 million
m°. This means that the port of Rotterdam is mainly a ballast water exporting port. In
order to extrapolate the ballast water intake and discharge quantities to a whole year of
12 months, these quantities should be calculated by multiplying by 12.62.

The results show a large difference between the various harbour basins. The top 10
harbour basins (25% of the total number of harbour basins), with respect to ballast water
intake and discharge quantities, represent more than 75% of the total ballast water
intake and discharge quantities.

On a daily basis the ballast water intake quantities per harbour basins range between
zero and 150,000 m® and the ballast water discharge quantities per harbour basins
between zero and 50,000 m®,

Recommendations

It is recommended to present the results of this inventory to the MEPC and BLG of IMO
and the IAPH for information and their consideration.

Furthermore it is recommended that indicative PEC/PNEC calculations are carried out

by the water quality administrator.

=0=0=0=
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Annex 1
Ballast water inventory form
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Annex 2
Map of the port area of Rotterdam
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