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2004-02-13 Ballast Water Convention finalized after
14 years of negotations

2010-05-10 BWC ratified by the Netherlands

2011-01-01 OSPAR Voluntary interim application of the
D1 ballast water exchange in the North East
Atlantic and Baltic Sea

2011-07 MEPC 62 Water in the hopper is no Ballast
Water

Van Oord

January 2009 First Ballast Water Management plans
are drafted

Consequence of local BW regulations in
Brasil, Australia, South Africa

2012 - 2013  All vessels > 400 GRT BWMP
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History BWM

First encounter Van Oord & MEA-n|
Feasibility study

Grondmij —Van Oord — ILenT

Submittal by 1&M for MEPC 65

Basic approval (G9) granted with comments
Land and ship based tests (G8)

Type approval from ILenT expected
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The Van Oord fleet:

» Total 130 sea-going units (BV, ABS, DNV-GL and Lloyds)
» 40 units have a ballast capacity between 25 — 450 m3

» Stationary equipment (non propelled), small dredgers and
small auxiliary craft

» Typical ballast profile of 27 units:
» Unit carries permanent ballast water
* Unit is taking ballast water for transport (towage or heavy lift)
* Frequency of taking ballast is 1 — 4 times annually or less
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Why a Van Oord Ballast Water Management System?

Large investment for BWM systems which are hardly used
Limit space to install a BWMS
Size and footprint of smallest BWMS in the market

Projected investment for 27 units gave us the initial budget
for the feasibility study.
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Application of drinking/pot

Problem: no universal standard
for drinking water

Drinking water standards

Drinking water or potable water
Is water pure enough to be
consumed or used with low risk
of immediate or long term
harm. (no international
standard: ISO 24510, WHO)
Everyone has clean water

Standards are only defined for () Mostpeople haveclean water

the US’ in the EU and in a feW 2 At least 1 in every 4 people don't have clean water
other countries (Canada,

Australia and New Zealand).
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Different sources of drinking water

Water source is free of human pathogens and contains no active
substance

Water source is free of human pathogens and contains and active
substance
DRINKING WATER SECURITY

Teport suspicious activity.

Water source is not free of human pathogens o
LR OUL!

elp out!
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Application of drinki

Advantages of drinking water

Always fresh water, low salinity (< 1 PSU),
Contains no sediment or organic particles,
Very low abundance of living organism in fraction > 10 micron,
Low in dissolved organic carbon load, and

Low in bacterial numbers
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Application of drinki

Additional advantages of drinking water

Low requirement of active substance or UV and therefore,
Less Disinfection By-Products (DBP), (Chlorine)
Less corrosive than seawater (tank coating),

No accumulation of sediments (anaerobic pockets) in the ballast

water tank,

No complex BWTs needed, (primary filter for physical treatment)
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Land Based testing Den

G9 BA BWWG-GESAMP (65/2/2)
Specific limiting requirements

Water source will be pre-treated, typically drinking, water

Trée BWM system will be limited in intake volume to a maximum of 450
m

Frequency of intake will be low

Intake water is drinking water only; the BWM system is therefore not
affected by changes in salinity.

Chlorine will be added manually to a maximum final concentration of 5
mg/L (TRO: 5 mg/L as CL,).

Maximum allowed discharge concentration of active substance
(chlorine) is 0.2 mg/L TRO: < 0.2 mg/L as CL,). When needed prior to
discharge a neutralisation agent (sodium bisulphite) will be added.
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Modifications G8 test pre

Specific limiting requirements; deviation of G8 guidelines

Water source will be pre-treated, typically drinking, water
Only a single salinity; fresh water with salinity <3 PSU
Extremely low TSS, POC, DOC (far less than indicated in G8)

Extremely low in organisms (> 50 micron, 10 — 50 micron, and human
pathogens)

Chlorine will be added manually to a maximum final concentration of 5
mg/L (TRO: 5 mg/L as CL,).
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Intinial plan Van Oord

Manual addition of commercially
avallab_le c_hlorlne & automatic
neutralization
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Basic Principle Van O«

Manual addition of commercially
available chlorine

ADD CH ORINEMNELTRALISING AGENT
- - - —————
1 |
| e SAMALE SAMPLE
5 MRRE ﬂﬂ TESTING
MANHOLE |1 ! ( e |

il

FRESH WATER
BUMER BARGE

Balest pump

. A T, |
FRESHWATER = — — ——

N/

STANK: : /

Dredging and Marine Contractors

14




02-03-2015

Van Oord BWM system

Van Oord ﬁ

Marine ingenuity

Basic Principle Van Oorc

Table Chlorination — De-chlorination

Disinfection/Chlorination Dechlorination
Sodium Hypochlorite 10 - 15% Sodium Bisulphite 38-40%
Dosing Tank content Expected Dosing Tank content Expected

Itr mh3 concentration Itr mh3 concentration

approx. 4 mg/Itr < 0.2 mg/ltr
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Basic Principle Van Oor

- Intake (ballasting procedures)

Intake of drinking water

Chlorine will be added manually during bunkering as per table
- Discharge (de-ballasting procedure)

Prior to discharge the chlorine concentration of the ballast water will be
determined manually.

If the concentration exceeds 0.2 mg chlorine per liter, discharge water will
be neutralized with a neutralizing agent (sodium bisulfite). As per table or
calculation.

A re-check of the chlorine contents will be carried out manually and when
the result of the analyses is still above the allowed value of 0.2 mg per liter
more neutralizing agent will be added until a chlorine concentration value
Is measured below 0.2 mg per liter. Guidance for additional neutralizing
agent is: adding 20% of the original amount at a time.

Hereafter the ballast pump will be started manually to start the de-
ballasting process.
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Basic Principle Van Oord BWM

Measuring device
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MEA-INNOVATOR Land-base

Internal tanks

Municipal water supply

Water volumes 100 m3

3 test runs, 5 days holding time

"‘7 ﬂull iy
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MEA-INNOVATOR

Internal tanks

Municipal water supply
Sampling and measuring
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Summary of Results

DRINKING WATER Control Treated

salinity 0.2 - 0.3 PSU Intake Discharge
natural plankton Average  min. max. Average  min. max.

total bacteria [counts/mL] 5.8+E4 4.2+E4 7.0+E4 1.5+E4 1.1+E4 1.8+E4
Heterotrophic bacteria
[cfu/mL]

E. coli [cfu/mL] <1 <1 10 <1 <1 2.0

6,967 6,500 7,900 2,447 40 6,900

Enterococci [cfu/100 mL] <1 <1 8 <1 <1
microplankton 10-50 pm

[counts/mL]

phytoplankton 10-50 pm

[counts/mL]

plankton >50 pum

[counts/m?]

0
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Ship board testing

Jan Steen ship-ba

Internal tanks
Water maker

40 m3 treated water
1 m3 control water
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Jan Steen Shipboard results

Summary of Results

Jan Steen Water Maker Control
salinity 0.3 PSU (32 PSU) Intake

natural plankton Average  min,

total bacteria [counts/mL] 1.5 4E5
tota bacteria seawater 1.5+E7
E. coli [cfu/mL] <1 <1
Enterococci [cfu/100 mL] <1 <1
microplankton 10-50 ym[coun 0
phytoplankton 10-50 ym [cour 148*
plankton >50 pm [counts/m®] 0

* number in intake seawater
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max.

<1

<1
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Average
0.94E5

<1
<1
0
0
0

Treated

Discharge
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Jio \
{

Batam Indonesia s 4\&\:

Internal tanks e

\‘ mq_Js
Water boat
urong lsland ‘Singapore

>40 m3 treated water

Singapare
Strait

>40 m3 control water
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Summary of Results

Batam Water Boat Control Treated

salinity 0.3 PSU Intake Discharge

natural plankton Average  min.  max. Average min. max.
total bacteria [counts/mL]  L3+E4  09+E4  2.1+F4 0.3+E4 0.07+E4 0.8+E4
Heterotrophic bacteria [cfu/ml 2,367 200 5,200 1,377 530 2,000
Vibrio cholerae per100mL <1 <1 <1 <1 <1 <1
E. coli cfu/mL] 13 4 24 <1 <1 <1
Enterococei [cfu/100 mL] <1 <1 8 <1 <1 30
microplankton 10-50 ymcour 0 0 0

phytoplankton 10-50 ymcou 0 04 0.8
plankton >50 ym [counts/m’] 3.7 0.2 05
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Van Oord BWM system based on commercially a

Comparison Van Oord BWMS and a Van Oord preferred BWMS

Ballast capacity 200 cub. M. Investment Euro 96,000
Ballast operations (in & out) 4 annually Installation 50% Euro 48,000
Remaining economical life of vessel 10 years Annual operational cost  Euro 2,300
Drinking water 4 Euro/cub.m. Energy consumption 5 kW
Pump rate 50 cub.m./hr

Van Oord BWMS VO preferred BWMS 50 cub.m./hr

Capital expenditure in Euro 25,000 Capital expenditure Euro

Operational cost per operation Operational cost per operation
Chemicals 52 M&R
Water 800 Energy
Total Euro 1,477 Total Euro

Sodium hypochlorite 10-15% 1.75 Euro/ltr
Sodium Bisulphite 38-40% 6.90 Euro/ltr
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Conclusions

»G9 approval has been obtained

»G8 land and ship board tests have been completed
with positive results

»>Next step is reporting final results to the Dutch flag
authorities (ILenT)

»>G8 approval is expected Q1 2015

Van Oord managed to develop a low cost BWM system
bﬁsed_ or|1 drinking water and readily available
chemicals
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Spin-offs

»Treating cooling water systems with bacterial
Infections
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»Treating your seasonal garden swimming pool
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