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Background

International PRF Workshop in Kiel,
30th May¢ 1st June 2016

- Practical technical solutions for dealing
with sewage in ports and effective waste
water management

- Exchange of information on quantities
and qualities of waste water, as well as
capacities of PRF

- Continuous dialogue on technologies,
lessons learnt and best practices

® Cooperation Platform on Special Area

°p

BSH Initiative

58St 2LISyd 2F I a. Sad t Ny OiAaAOS

Guidance for the handling of waste water Presentation of results
Ay LI2NI &€ at MARITIME 12018

- R&D Project carried out by consultant
- To be submitted to HELCOM MARITIME

and eventually publication through

HELCOM Secretariat
Presentation and discussions at
different HELCOM and other meetings

- BPO Workshop on Development of
PRFs in Baltic PortSppenhagenApril
2017

- CP PRFZ017, Hamburg, September

According to MARPOL Annex I€R 2017

PRF €016)and MARITIME 1€016

- exchanging information and best
practices on n-boardmanagement and
treatment of sewage 1ad grey water, if

it is mixed with black water, in the Baltic
Sea and its relation to delivery to PRF

- revision/update of HELCOM Overview,

- MARITIME 12017, St. Petersburg,
October2017

- SHEBA/SOLAS Shippiogference ,
Gahenburg October2017

- BPO WorkshofewageRreception
Workshop, Helsinki, May 2018

includingbest practices for port and en
board sewage management

Maritime Working Group 18018

Best Practic&suidance 2



S
Best Practice Guidance P

DEVELOPMENT AMD ASSESSMENT INSTITUTE IN WASTE WATER
TECHNOLOGY AT RWTH AACHEMN UNNERSITY

PRUF- UND ENTWICKLUNGSINSTITUT FUR ABWASSERTECHNIK
AN DER RWTH AACHEN EN.

Background
Information

Project:

Development of a “Best Practice Guidance”
for the handling of wastewater in Ports for the Special Area
Baltic Sea

an behalf of:

Best
onocuons Practice

BUNDESAMT FUIR
SEESCHIFEFAHRT
UND

Federal Republic of Germany, -
represented by the Bundesministerium fiir Verkehr und digitale Infrastruktur (Federal Ministry G u | d a n C e
of Transport and Digital Infrastructure),

itself represented by the Bundesamt fiir Seeschifffahrt und Hydrographie (Federal Maritime
and Hydrographic Agency),

represented by the President,

Bemhard-Nocht-Straie 78, 20359 Hamburg, Germany

(Order number 10037677) Challenges

Priif- und Entwicklungsinstitut fir Abwasseriechnik an der RWTH Aachen e V.
Mies-van-der-Rohe-Sir. 1, 52074 Aachen, Germany
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Background InformationLiterature and InformatiorfievieW|A
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= Helcom
HELCOM Overview 2014 CLIN CRUISE LINES Overview
; ) "N\ ASSOCIATION
Baltic Sea Sewage
Port Reception Facilities CLIA Simulation Exer_clse on_MarpoI
Annex IV Baltic Special Area
CLIA
Alaska : .
Simulation
15 November 2016
SEPAT=
Cruise Ship Discharge
Assessment Report
nAuTek | =
Sustainable Solutions for =
Wastewater Treatment and Reuse
on Cruise Liners
e NAUTEK Ports
Stephan 6ster, Lena Westhof and Arndt Kaiser Washingon. D C. 20460
TUHH . B|A Hrraunhoter W, MAHLE S Other

\J 4
Challenges

Maritime Working Group 18018 Best Practicé&suidance



Background Informatiogd t 4 HzZSA G A 2V VY

Categories of the survey
A Generalinformation
A Infrastructureinformation
A Ship andvaste water information

A Problems with Port Reception Facilities handling

Received answers of ports
Port of Copenhagen
Port of Gdynia

Port of Klaipeda

Port of Rostock

Port of Tallinn

Port of Trelleborg

Port of St. Petersburg
Port of Kiel

Port ofLibeck

Port of Helsinki

Port ofMarienhamn

To o Bo Do Do Do Do Do Do Do Do

Maritime Working Group 18018

Representingin 2016)
~3,4 of-4,3m cruise passengers (78%)
~1,5 of~2,2k port calls (71%))

Picture: M. Joswid(A)
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Backgroundnformation- BalticSeaCruiseShip Traffic

Average cruise ship size in the Baltic Sea
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0,0

2004 2006 2008

Source: kathleenhalme.com
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2010 2012 2014 2016 2018 2020

Average Cruis&hip

passenger crew 2431
grosstonnage (GT) 65673
yearof construction 2001
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CRUISE SHIP TRAFFIC and -
AMOUNT OF PORT VISITS 2016,
PORT RECEPTION FACILITIES ‘?
in the Baltic Sea ports in 2016 \\
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O O e HiBbli b L
Background Informatioq Waste WateiCharacteristics  P|p

blackwater grey water
Average BW Average BW Average BW Average GW Average GW Average GW
Parameter Unit concentration on concentration on concentration on Parameter Unit concentration on concentration on concentration on
Cruise Ship$ Cruise Ship3 Cruise Ship3 /| NdzA 4 § { KNiaDa & { KNiaa §
COD [mg/l] 1140 6325 7400 COD [(mg/l] 1890 1000 1150
BOD [mg/l] 526 3475 3700 BODQ [ma/l] 1140 354 865
Alkalinity [mg/I] 325 - 382 Alkalinity [ma/l] 53,8 57,8
TKN [mg/l] 111 620 620 TKN [mg/l] 26,2 11,1 -
NH, [mg/l] 78,6 783 783 NH, [mg/l] 2,13 2,21 4,75
NO, and NQ [mg/l] 0,325 - - NGO, and NQ [mg/1] 0,0872 0,009 -
Niot [mg/l] - 850 - Nt [mg/l] - ] 29
Pt [mg/] 18,1 78,25 160 Prot [mg/l] 10,1 3,34 6,475
TSS [mg/l] 545 3700 TSS [ma/l] 704 318 -
1 Based on data collected by the EPA in 2004 and 2005, when black water is mixed with greywater 1 Based on data collected by the EPA in 2004
2 Based on data collected by the TUHH in 2015, 5 Ships 13 Samples 2 Based on data collected by the ASCI in 2012
3 Based on data collected by Ohle P. et al. 2009 3 Based on data collected by the TUHH in 2015
Unit Min Max Mean Unit Min Max Mean
Black water L/P*d 15 102 31 Grey water L/P*d 172 350 221
Based on data collected by the EPA, TUHH, ASCI, TUI, AIDA and Scanship. Based on data collected by the EPA, TUHH, ASCI, TUI, AIDA and Scanship.
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Background Informatiog Waste WatefTreatment on BoarB|A

Separation

INflOW  s—)p}

Biology

Separation

Disinfection

) fflyent

MEPC.227(64) incl. section 4.2

A total nitrogen
A  total phosphorous

Maritime Working Group 18018
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» Sludge

further treatment steps

additional bioreactor volume
precipitation

additional sludge production
Increased air consumption



Background Informatiog Waste WatefTreatment on BoarB|A

Separation Biology Separation

Precipitation Disinfection
INfIOW s} S ) Effluent
- >Sludge
MEPC.227(64) incl. section 4.2 further treatment steps

additional bioreactor volume
precipitation

additional sludge production
Increased air consumption

A total nitrogen
A  total phosphorous
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Challenges: Issues associated with PRF

Capacity Issues

A Unavailability / Insufficient capacity
A Insufficient discharge speed

A Failure of pumping system

Technicalssues

Additional discharge standards
Odor

Corrosion

Sewer overflow

Clogging of sewer system

Too T T To Do I

MWTP

Other Issues

A Insufficient communication

A Routoptimisationcosts

A Nonharmonisedcost structure

Maritime Working Group 18018

~35%

~40%

Exceedance of hydraulic and/or organic loading capacity of

~25%

Best Practic&suidance

EPC 227(64) 42

Discharge at Sea

Bs

ce of discharge
ard in ports? J‘l -
[
[
Capacity i <
Insufficient Unavailability of Failure of P
discharge speex d PRF
prover
Provisionof sdditionalpump ~ discharge optionsin
tations
Capacity .
QOrganic
Odore Clogging {hydraulic Overloa "
overload)
uuuuuuuuu ‘ Salution: ‘ Solution: | ution: ‘
Sewe
;;;;; Select
eeeeeeeeeeeeeeeeee indivi
MTP
PV
P No discharge standard violation >
— =
verage Cruise ship in the Baltic sea 2341 Pax + Crew
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Challenges: Issues associated with PRF

Average Ship*

Blackwater 60m?
Greywater 520m?

No on board
Treatment

On Board
Treatment

Maritime Working Group 18018

All Treatment Systems

excluding MEPC .227{64) 4.2

with MEPC .227(64) 4.2

Discharge at Sea

Discharge in PRF

(Fixed, Tank Trucks, Barges)

Best Practic&suidance

Average Ship*
No on board
Treatment
All Treatment Systems.
Blackwater 60m® On Board excluding MEPC 227(64) 4.2 Discharee ot sea Discharge in PRE
Jackwater 60m 3
Cropwater 520m3 Treatment : s e ez (Fixed, Tank Trucks, Barges)
Exceedance of discharge
standard in ports?
Capacity issues <
A l l
Insufficient Unavailability of

g |

Technical ssues.

discharge speed

Improvement of capacity
Provision of additional pump
stations

PRF

Improvement of
discharge optians in
ports

Temparary storage.

Failure of PRF

o Provisionof
redundant
pumping system
‘Time capacities for
repairs
Maintenance
training

selution:

Construction measures .

Treatment i the port

Construction measures

.
individual waste water streams o

Availability of aitemative
discharge possibilties

Capacit ]
‘ paciy Organic
Corrosion Clogging (hydraulic
Overload
overload)
e | e | e | owon: |
Trestment onboard fships + Pretrestrentonboardof s Sewer Pushing © Temporarystomge Pretreatment on boardof
Trestment i the port sios o« Selectwe meamentof mprovement of sewernetwork | shps

Improvement of municipal
waste water treatment plant
Treatment in the part
Temporary storage

Selective treatment of
individual waste water streams.

*. Average Cruise ship in the Baltic sea 2341 Pax + Crew
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Challenges: Issues associated with PRF

Exceedance of discharge
standard in ports?

No capacity issues

Capacity issues

-«

Y

Insufficient
discharge speed

Improvement of capacity

Prowision of additional pump

stations

Maritime Working Group 18018

Unavailahility of

PRF

Improvement of

discharge options in

ports
Temporary storage

Average Ship*

Blackwater 60m*
Greywater 520m?

No on board

Treatment

On Board
Treatment

Al Treatment Systems.
excluding MEPC 227(64) 4.2

with MEPC .227(64) 4.2

Discharge at Sea

(Fixed, Tank Trucks, Barges)

Discharge in PRF

Exceedance of discharge
standard in ports?

Failure of PRF

Best Practic&suidance

Provision of
redundant
puUmMping system
Time capacities for
repairs
Maintenance
tralning

g |

Capacity issues <

A

Insufficient

discharge speed

l

Unavailability of
PRF

«  Improvement of capacity .
«  Provision of additional pump
stations

Improvement of
discharge optians in
ports

Temparary storage.

}

Failure of PRF

o Provisionof
redundant
pumping system

©  Time capacities for
repairs

©  Maintenance
training

Capacit )
Odore Corrosion Clogging (hv:raulrc Organic
Overload
overload)
b | b | o | sobeon: e |
+ Tesmemonbowictinp: s Prememmemtonbosmdct s Sewerfusning P T —— e treatment on board of
+ Testmentimnthepat s L et nesmentor LV impreementofsemernetuerk  snps
L Coratonmemaes b Trestmentinthe pont sl waste watersreams vty ofsamate mprovesment of maricipe
L Comtrction meses Ghararga possbites wase watir tudtart plaot

Treatment in the part
Temporary storage

Selective treatment of
individual waste water streams.

v

*. Average Cruise ship in the Baltic sea 2341 Pax + Crew
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Challenges: Issues associated with PRF

Technical lssues

Odore

Solution:
. Treatment on board of ships
. Treatment in the port
. Construction measures

—

Corrosion
Solution: I Solution:
* Pre-treatment on board of .
ships .

Treatment in the port
Construction measures

—

Clogging

Sewer Flushing
Selective treatment of
individual waste water streams

v v

Capacity
{hydraulic

Organic
Overload

overload)

Solution: | Solution: |

L Tempaorary storage . Pre-treatment on board of

. Improvement of sewer network ships

. Availability of alternative . Improvement of municipal

discharge possibilities waste water treatment plant

L] Treatment in the port
. Temporary storage
] Selective treatment of

individual waste water streams

v

v | discharge standard violation

MTP

Maritime Working Group 18018
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Average Ship*

Blackwater 60m*
Greywater 520m?

Exceedance of discharge
standard in ports?

No on board

Treatment

All Treatment Systems
0On Board xcluting MEPC 227(64) 4.2
e Discharge at Sea
reatmen wih  MEPC.227(64)42

Discharge in PRF
(Fixed, Tank Trucks, Barges)

g |

Capacity issues <

A

Insufficient
discharge speed

«  Improvement of capacity

o Provision of additional pump

stations.

l }

Unavailability of

Failure of PRF

PRF
*  Improvement of o Provisionof
discharge optians in redundant
:om . pumping system
. fempurary storage. ©  Time capacities for
repairs
©  Maintenance
training

Capacit )
Odore Corrosion Clogging (hv:raulrc Organic
Overload
overload)
b | b | o | e | e |
+ Tesmemonbowictinp: s Prememmemtonbosmdct s Sewerfusning P T —— e treatment on board of
+ Testmentimnthepat s Seectue resment of  imprevementofsewernetuork  shos
L Coratonmemaes b Trestmentinthe pont sl waste water sreams + Avslasyof stamatin s Improvermentofmaricipe
L Comtrction meses Ghararga possbites wase watir tudtart plaot
+ Trestment e port
L Tempoanystorage
. Selective treatment of

¢ ¢ individual waste water streams.

*. Average Cruise ship in the Baltic sea 2341 Pax + Crew
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Example Capacitgsue:lnsufficientDischargepeed B|p

Issueoccursaccording to
ACLIA exercise 21,8%
APIA questionnaire 27%
of problematic port calls

> Unduedelayfor cruiseships

SourcePort of Stockholm

Maritime Working Group 18018 Best Practic&suidance 14



Example Capacitgsue:lnsufficient @pacity i [

Improvementof dischargecapacity Discharge time
- Installationof fixed PRF

- Installationof storagetank

- Differenttypesincreasdlexibility

Average time spend at berth

N
I

[
o

Discharge time [h]

o N B » (o]
| | | | |

Provisionof additionalpump station
- Pumpconnectlonon both SldeS Tank Trucks Barges Fixed All types
(shipandport)

Tanktrucksmainlyasa t f. - @ptionsor

for specialwaste streams(sludgeor food
waste)

Pictures: M. JoswidP(A)
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