


The rapid spread through
the Great Lakes of the fish
pathogen viral hemorrhagic
septicemia virus (VHSV).
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u Isle Royale installed a manually operated treatment
system onboard the Ranger llI.

m Developed in cooperation with Dr. David Hand at
Michigan Technological University.



The system used
sodium hypochlorite as
a biocide with ascorbic
acid for neutralization
prior to discharge.

Original dosing was
via the vent tubes
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val at Isle Royale, chlorinated



ine analysis by Chief Engineer



charge standards are met.



tem at less then IMO

m Cost Effective

a-Costs of Manual-Operation
_nstaliz=$500
T Chemicals:-$8-in=chilorine and $71 in neutralizer:;
_i Operating manually:=$2400

s At 5mg/l Biologically-Effective for VHS and veligers

a-NPS-HPC counts
1 90<94% reduction



sed Automated System

m Cost Effective

a-Costs of Autamatic-System
_nstalis=$92,000
+Operating costs:$1200
_i Testing to IMO-standards $500,000

a_Biclogically Effective

m -NPSHPCcounts
1'90294% reduction

a GSI bench scale results:



National Park Service
U.S. Department of the Interior

Size Class of IMO
Organisms Standard

2z 10 and < 50 ym
(n=1)

Heterotrophic IF3+17

bacteﬁ.a MPMN/mL

Upm-= <1 <1 =
ESC”E}”‘;”’_‘.’;‘ Col L’FU’ i MPN00mL | MPNA00 mL | MPNA00mL | MPNAODmL | MPNIT00 mL
<10 pm —
. 13+4 2 2x1 4+2 6+2
TD‘*‘:E';‘E’"“S - MPN/100mL | MPN/100 mL | MPN/100mL | MPNAOOmL |  MPN/mL

<10 pm — <100
Enterococci CFUMOD

n=3) ml MPNHI]I] mL

Trial 2

219+ 53
MPN/mL

MPN/100 mL

| NATIONAL
Y
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Trial 3 Trial 4

130 + 36
MPN/mL

- MF"NI'II][] mL MF"NI'II][] mL MPNHDI] mL
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ater Chlorine Corrosion



= The Great Lakes Restoration Initiative provided
funding for an upgrade from the initial emergency
treatment system.



Treatment Assessment
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fluencing Selection

»  Vesssl Service Characteristics
——Ship-type-and-capacity.
Ballast watet:charactetisies{salimnity)
—ayage-anthbatiasting-profilesfdéFation and turn-around times)

s——Freatment System CharactefiSHes
- Efficacy and Toxicity
- Treatrnent Method
Egtipment-size-and-weight
Electrical power demaha
-~ Handlingot hazardolus-substadees
=~ Tmpaets o Cerrosief

» General Considerations

- Costs to install and maintain
S Availabilitoksefrice-afid=spare parts



Selection Process

Salinity Redundancy Devlélnodper;ent Final Selection

PureBallast

Electro-Cleen X

OceanSaver

VOS

Hyde Guardian

NK-O3

OptiMarin (same as Hyde)
ClearBallast

Glo-En Patrol (same as Hyde)
Unitor

Siemens

NaOH

NaOCI




UV/Filtration System by Hyde Marine

Aﬂ =3 OUTLET

S = BACKWASH




UV/Filtration System by Hyde Marine

R S T e

GUARDIAN DURING DE-BALLAST

Bypasses the filter, but goes
through the UV-chamber.
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of Remote Operator
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ing and Future Efficacy



Milestones

2008 MWRO and NOAA support for technical feasibility study
plan

2009-10 American Steamship Company becomes a
partner

2008 Clorox becomes a partner for Ranger Il and
expands support in 2010

2009 Great Lakes Ballast water collaborative formed.
2008/9 Great Lakes fisheries trust grant

200 9 published the Emergency treatment guide as a web
PASEUESOUICES RSP ana grelndingESPOHIEESS:

2010 LCCMR grant
2010 Dow support with FIFRA compliance
2011 MARAD and GSI support — emergency prototype

EOXCERIEIRINEINNCHESAO U RS ANVIEIRINEIA



NPS Ballast Program Goals

Goal 1) Prevent Aquatic Invasive Species transfers to, or from, Isle Royale
National Park via commercial vessels and the NPS vessel Ranger lll.
Results: Purchase of:system thisimoenthinstalliplanned forwinterlayup: NRPSHecalrule
making. Technology transfer to small ships on-going.
Goal 2 RreventtheWsAISEariveal SSromiSal W alErAVESSEI SHEI ESSTN G M EATJ0T:
grounding within-a NPS boundaries or live AlS releases within the great
lzices to flozit Inio NPS aotricliriss Ve tns davaloameant of it Srnsre)ney
pall astsfeatiment
RESUlSHiaverasskidynouniedtreatmente a6 yaoIeSuNGSPNONeR2Z01 ZiSHEESTAtiof)
testing of biocide this fall. (Need a partner who de-ballasts saltwater in US Port)

Goal 3) Prevent inter-basin transfers of AIS via the freshwater fleet by
developingrandidemonsirating treatimentecHn ol 0 g YOI EEIRNEI AN EEU ST

Results: demonstrated tenndustiypotential termx:awitirtU S GSTkneW=how
mixedthellargestandproblematicioall asttankiareasawhentheysaresiull:
Paving themwway tere able te nettralizes vl ianks erRimplement EMErGENCY,
treatmentthatcaninclude hethitneieciderapplicationandine
neutralization process.

Goal 4) Develop a path through the regulatory maze by initiating projects

that support treatment approvals for fresh and salt water applications for

large and small ships.
EXPERIENCE YOURS AVMERICA
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Successful Install

Work planned during winter lay-up unexpected
delays resulted in a two-stage install.

Work accomplished at end of lay-up and within our
operating season

System installed at the dock

Noeurtherdelaystdunng mstallfaneiepealieNSIeNEe 2
plan was in place

THANK YOU TO ALL INVOVED

MSO Duluth USCG, ABS, Fraser Shipyard, Hyde Marine, Schwartz,
NMA, Glosten and GLRI



Thanks!

Hlnle

wMarine

HONEST SOLUTIONS. HONEST EQUIPMENT

THE GLOSTEN ASSOCIATES

Consilfing Engineers Serving the Marine Conn

FRASER
SHIPYARDS, INC,
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