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ldentifying, Verifying, and Establishing Options for
Best Management Practices for NOBOB Vessels

Objectives:

ASSESS| the effectiveness of specific ballast
management practices en sediment accumulation
and characteristics within hallast tanks;

ASSEsSS| the effectiveness of specific ballast
management practices te reduce tiie density and
viablity: of erganisms and resting stages.

Characterize seurce invertebrate populations anad
AsSess salinity toxicity: as a harrier te prevent
transfers of “high risk™ species to the Great Lakes in
pallast tanks.



Record of
Instrumented Voyages

- 4 ships
- 9 voyages

- (latest not shown)

Start Date

End Date

Location

Lady Hamilton

Lady Hamilton

(added to existing)

Federal Ems
(IETrap Experiment)

7/28/2004

4/26/2005

9/6/2005

12/2/2005

4/28/06

6/3/2005

8/17/2005

9/2/2005

9/29/2005

11/30/2004

9/6/2005

12/2/2005

4/28/06

7/8/06

8/17/2005

11/10/2005

11/10/2005

12/28/2005

4S
5S
hand-held

48
5S

4S
5S

4S
5S
5S
5S
5S
5S
55

5S
5S
5S

Bellmouth
Bellmouth
Over-the-side

Bellmouth
Bellmouth

Bellmouth
Bellmouth

Bellmouth

Bellmouth

Mid-tank, inner, floor

Aft, outer bilge, floor

Aft, outer bilge, high
Forward, outer bilge, floor
Forward, outer bilge, high

Aft, outer bilge, floor
Mid-tank, inner, floor
Forward, outer bilge, floor

Bellmouth

Bellmouth

Mid-tank, inner, floor
Mid-tank, inner, high
Mid-tank, outer bilge, floor
Mid-tank, outer bilge, high

Bellmouth
Mid-tank, outer bilge, floor
Mid-tank, outer bilge, high
Bellmouth
Mid-tank, outer bilge, floor
Mid-tank, outer bilge, high

Aft ladder, by traps
Aft ladder, by traps




Sediment Distribution

Foreward, Outer Bilge Aft, Outer Bilge



Sediment Distribution

Inner Bays Outer Bays






Profile View

MY Irma Instrument Deployment - Tank 5 Starboard
April - July 2006
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Instrument Elevation - Profile View
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MYV Irma Instrument Deployment - Tank 5 Starboard

Winter 2005 to Spring 2006
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Ballasting History for MV/IRMA for voyage period July 2004 — Nov 2004

Sonde Data

Ship Ballast History

Date

Time Depth

SpCond

Local Time

Port

Ballast Activity

7/29/04
8/2/04
8/2/04
8/3/04
8/3/04
8/5/04
8/6/04

Instruments Started

9:01 33.5
11:01 50.2
11:01 50
11:31  80.6
23:31 835
1:01 33.6

0
748
662
390
381

0

0800 - 0930

0015 - 0130

Cleveland, US
Burns Harbor, US
Burns Harbor, US

Thunder Bay, Canada

Ballast FW

Ballast FW

Deballast

9/9/04
9/9/04

9/11/05
9/11/05
9/11/05

9/19/04
9/19/04

1:31 34.4
6:01 83.2

0:31 84.8
1:31 411
3:01 85.6

13:31  86.7
17:01 342

0
57134

56966
57020
57310

57882
166

0730 - 0850

0510 - 0815

2050 - 2245

Manfredonia, Italy

Mid-ocean

Ashdod, Israel

Ballast SW

Exchange

Deballast

10/5/04
10/5/04
10/5/04
10/5/04

14:31 341
15:01 35.8
18:01 333
18:31 342

66
53269
53649

134

1640 - 1700

Mid-ocean

SW Flushing
130T

11/2/04
11/3/04
11/3/04

11/6/04
11/6/04

7:01 34.2
20:01 374
22:31 83.2

3:31 85.8
8:01 34.2

66
53708
53265

53768
254

1735 - 1920
1735 - 1920

0435 - 0640

Aratu, Brazil
Aratu, Brazil

Maceo, Brazil

Ballast SW
Ballast SW

Deballast

11/30.04

End Deployment

Cleveland, US
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Characterize water quality variation in source water and storage effects
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Spatial Variation in Resuspension of Residual Sediment
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Ballasting Event
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Ballasting Event : Seawater

19:12 0:00 4:48 9:36 14:24 19:12
Date

Ballasting Event : Seawater

Turbidity

it

19:12 0:00 4:48 9:36 14:24 19:12
Date




Turbidity

Ballasting Event

9:36 14:24 19:12 0:00 4:48
Date

Ballasting Event

9:36

9:36 14:24  19:12 0:00 4:48
Date




Ballasting Event

1/5/06 1/5/06 1/6/06 1/6/06 1/7/06 1/7/06 1/8/06 1/8/06
0:00 12:00  0:00 12:00  0:00 12:00  0:00 12:00

Date

Ballasting Event

Turbidity
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Deballasting Event
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[nstrumented Trap Experiment

Stbd. Exchanged Tank
- ambient
- with sediment
- without sediment

Port Control Tank
- ambient



[nstrumented Trap Experiment

Marinus Green: Instrumented Trap Experiment
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[nstrumented Trap Experiment

Marinus Green: Instrumented Trap Experiment

——Trap —=— Trap + Sed Exch Ambient —=— Cont Ambient

—~
=
.
(@)
S
~
c
)
o
>
x
@)
®)
)
2
o
2
2
(@]

9/2 9/6 9/8 9/10 9/12 9/14 9/16
Date




Conclusions
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» Instrumentation can be effective for helping to determine timing, amounts,
and chemistry of ballasting

» Instrumentation can be used to help understand water quality changes that
occur in ballast water during voyages

» Instrumentation has helped verify sedimentation rates and the potential for
sediment resuspension and redistribution or flushing from the tank

» There may be promise, with improved sensor technology, to use in-tank
instrumentation to help verify compliance with future ballast treatment
requirements and standards.
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