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1 United Nations Convention on the Law of the Sea

2 Convention on Biological Diversity

3 International Safety Management Code

4 Standards of Training, Certification and Watchkeeping
5 Facilitation of International Maritime Traffic

6 International Health Regulations
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IMO Regulation D-2
and
Transport Canada

$363 - Ballast Water
Management Act
Section 1101 (f)'

California Advisory
Committee”

S 770 National Aquatic
Invasive Species Act
Section (1101 (b} 3

Washington
Administrative
Code 222170

Management Exchange moving Exchange moving Exchange moving Exchange moving towards Exchange or

approach towards tfreatment only | towards treatment only | towards treatment only treatment only treatment

Standard: Proposed Proposed Recommended Proposed Adopted Interim:
Interim

1) Organisms greater <10 viable organisms < (.1 living organisms No detectable living Promulgate numeric Technology to

than 50 microns in per cubic meter per cubic meter arganisms discharge standards to inactivate or

minimum dimension:

2) Organisms 10-50
microns in minimum
dimension:

3) Organisms less than
10 microns in minimum
dimension:

4) Escherichia coli

5) Intestinal
Enterococci

G) Toxicogenic Vibrio
cholerae (018 0138)

=10 viable organisms
per mi

Nao standards

< 250 ¢fu"¥100 ml

=100 cfu/100 ml

=1 cfuf100 mi

=1 cfufgram of wet
zooplankton samples

= 0.1 living arganisms
per ml

No standard

=126 cfu/100 ml

= 33 ¢fu/ 100 mi

=1 w100 mi

=1 cfwigram of wet
weight of zoological
samples;

=107 living organisms
per mi

< 107 ¢fu bacteria/100
ml
=126 cfu/100 ml

=33 cfu100 mi

=1 ¢fu 100 mi

=1 cfu/gram of wet
zoological samples

<10* viruses/100 ml
Final standards — no

discharge of living
organisms

ensure that non-native
species will not establish in
US waters

When no technology exists
to accomplish above
standard, treat with best
performing freatment
technology

For existing vessels: has a
concentration of viable
biclogical material that
contains 99 percent fewer
near-coastal plankton than
the concentration of viable
biclogical material of the
intake water of the vessel.

For new vessels: has a
concentration of viable
biological material that
contains 99 .9 percent fawer
near-coastal plankton than
the concentration of viable
hiclogical material of the
intake water of the vessel

remaove:
95% zooplankton

99% hacteria &
phytoplankion

y-Q
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) el Daphina rosea
OTIIF Bosmina nagmani
Acanthocyclops americanus
robustus A
Corophium curvispinum
C. sowinskyi
Gmelinoides fasciatus
Dikerogammarus haemobaphes
Lol D.villosus
+9) Gammarus pulex
Pontogammarus crassus
P. obesus
P. robostoides
P. maeoticus
Jaera sarsi
Limnomysis bendini
Paramysis intermedia
P. lacustris
LT P. ullskyi
237 9 B9l el sbo Hemimysis ar{omala
Polypodium hydrifrome
Hypania invalida
Benthophilus stellatus
Neogobius fluviatilis
T Limnoperna fortune
5 Sl ] PomacF()ea caniculata
ool5S5 oy sl Marisa cornuarietis
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Biomphalaria glabrata

&l oyl das >l Melanoides tuberculata

Indoplanorbis exustus
Clupeonella caspia
Cercopagis pengoi
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Diatoma (Skeletonema costatum, Chaetoceros)
Dinoflagellates (Amphidium carterae, Gymnodinium catenatum)
Goldenbrown flagellate (Heterosigna akashiwo) Ceratium tripos,
Protoperidinium sp.
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Mollusc (Crassostrea gigas)
Starfish (Cosinasteria calamaria)

Seaweed (Undaria pinnatitida)
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Organism Acute Chronic Reference
{secs-mins) {hrs-days}
MARINE BACTERIA
Vibrio cholerae 255°C 45°C, 2-3 hrs McCarthy 1996
in seawalar but Desmarchelier & Wong 1998
survived in
riutrient broth
MICROALGAE
Diatoms Skefefonema costatum , 35°C, 30-60 min Marshall & Hallegraeff {original
Detonuia pumifa, Pseudo-nitzschia data), Forbes & Hallegraaff
cuspidata, Thalassiosira rotula 2001
Small diatoms Amphora, Navicula | 35°C, 5 hr Forbes & Hallegraeff 2002
Jeffreyl {Nitzschia
paleaceae
survived}
Raphidophyte Heterosigma 35°C,5hr Marshall & Haiiegraeff
akashiwo {original data)
Picoplankion Nannochloropsis 42.5°C, 3 hr Marshall & Hallegraeff (original
aculata data)
Chiorophyte Dunaliella tertiolecta | 42.5°C, 24 hr Marshall & Hallegraeff {original
data)
Dinoflagellate Amphidinium 35°C, 30 rin Marshall & Hallegraek (criginal
carterae data)
Dinoflageliate Alexandrium 45°C, 3 min Montani et ai. 1995
Alexandrium cateneifa dinocysls 42°C, 30 min 38°C, 4.5hr Hallegraeff et al. 1997
Gymnodinium catenatum 40-45°C, 35-37.5°C, Hallegraeff et al.1997
dinocysts 30-80 sec 1-2 hr
SEAWEED
Undaria pinnatifida spores 35.40°C, 0.9-42 Maountfort et a).1999
min
MOLLUSCS
Dreissena polymorpha 36°C, 10 min 32°C, 3hr Jenner & Janssen-Mommen
(adult) 33°C,1.5hr 1992

Crassostrea gigas (larvag)

40-48°C, 6-97 min

Mountfort et al. 1999

Crassostrea virginica 48.5°C Sellers & Stanley 1988
Mytilus edulis 40°C, 0,33 hr Johnson et al. 1983
Corbicufa fluminea 44°C Graney et al. 1983

{instantaneous)

Parna viridis 43°C, 30 min
STARFISH
Coscinasterias calamaria (larvae) | 39-44°C, Mountfort et al 1939
1-35 min
CRUSTACEAN
Artemia salina 42.5°C, 48 h Marshall & Hallegraeff (original

{hydrated eggs)

(dry eggs survive}

data)

ROTIFER
Brachionus

42.5°C, 1h
(eggs survive)

Marshall & Haliegraeff (original |
data)
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1. VESSEL INFORMATION

VYAV (oolids ogilidl o 55 50 ] BWRF (5l OF G515 (sla 3 51 (sl aiges (Y1) Jga>

2. BALLAST WATER

Vessel Name: Type: IMO Number: Specify Units: m3, MT, LT, ST
Owner: GT: Call Sign: Total Ballast Water on Board:
Flag: Arrival Date: Agent:

Last Port and Country: Arrival Port: Total Ballast Water Capacity:

Next Port and Country:

3. BALLAST WATER TANKS
TOTAL NO. OF TANKS ON BOARD

BALLAST WATER MANAGEMENT PLAN ON BOARD? YES_NO - HAS THIS BEEN IMPLEMENTED?

NO. OF TANKS IN BALLAST___IF NONE IN BALLAST GOTONO.5 YES__NO__NO. OF TANKS EXCHANGED NO. OF TANKS NOT EXCHANGED

4. BALLAST WATER HISTORY: RECORD ALL TANKS THAT WILL BE DEBALLASTED IN PORT STATE OF ARRIVAL; IF NONE GO TONO. 5

Tanks/Holds BW SOURCE BW EXCHANGE: circle one: Empty/Refill or Flow Through BW DISCHARGE

(list multiple

sources/tanks DATE PORT VOLUM | TEMP | DATE ENDPOINT | VOLUME % SEA Hgt. DATE PORT or VOLUME SALINITY

separately) ddmmyy | or LAT. | E (units) | (units) | ddmmyy | LAT. (units) Exch (m) ddmmyy LAT. LONG. | (units) (units)
LONG LONG.

Ballast Water Tank Codes: Forepeak=FP, Aftpeak=AP, Double Bottom=DB, Wing=WT, Topside=TS, Cargo Hold=CH, O=Other

IF EXCHANGES WERE NOT CONDUCTED, STATE OTHER CONTROL ACTION(S) TAKEN:
IF NONE, STATE REASON WHY NOT:
5. TMO BALLAST WATER GUIDELINES ON BOARD (RES. 868(20))? YES NO RESPONSIBLE OFFICER’S NAME AND TITLE (PRINTED) AND

SIGNATURE:
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Standards for discharging the wastewater and ballast water
of ships to sea

Abstract

Ballast water is the water which contains suspended solids and is being displaced in
order to control the draft difference of a ship’s bow, aft and side and the incoming
pressures. This water is displaced using an intake duct that is located at the end side of
the ship with the help of ballast pumps. Ships are being designed to transport
commodities like oil, minerals, containers, etc. on the water ways. Whether the ship has
no cargo or unloaded part of its cargo in a port and is heading towards another port, the
ballast water must be displaced in order to keep the ship’s balance and its efficient and
safe operation. Displacement of animal species and pathogens together with discharging
oil material and heavy metals are considered to be the most important environmental
impacts of ballast water. This particularly have had a large impact on Persian Gulf.
Ships (especially tankers) discharge the ballast water upon entering the Persian Gulf
because of maritime safety conditions and this is often takes place around the Strait of
Hormuz region. Hundreds of thousands tons of ballast water is discharged daily into the
Persian Gulf in this way. Discharging and distributing of these wastes causes problems
such as oil pollution, floating debris, unhealthy conditions while producing odor and
other water quality deterioration factors. Entrance of invasive species in this way has
also caused dramatic and heavy damages to susceptible coastal and marine ecosystems
in many countries. Ballast water discharge takes place in marine environments due to
laws and regulations. Its discharge is prohibited in coastal regions while in 12 miles
distance from the shore; it must be discharged with 15 ppm oil concentration and in
distances longer than that, the oil concentration must be 100 ppm for ballast water
discharge. So preparing and compiling appropriate legislation for discharges from the
ships and providing facilities for proper control of ships’ discharged materials are

essential.

Key words:

Ballastwater, Marine pollution, Ballastwater Standards,IMO
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