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PREFACE

This draft report, Aquatic Nuisance Speciesin Ballast Water Discharges: Issues and Options was
prepared in response to a petition the U.S. Environmental Protection Agency (EPA) received on January
13, 1999, from the Pacific Environmental Advocacy Center. The petition was filed on behalf of fifteen
nongovernmental and State and Tribal governmental organizations. The petition asked that EPA eliminate
aregulatory exemption that currently prevents ballast water discharges from vessels from needing permits
under EPA’s National Pollutant Discharge Elimination System (NPDES) program. The petition was
closely followed by aletter from eighteen members of Congress, requesting that EPA examine whether the
Clean Water Act can be used to provide effective regulation of aquatic nuisance speciesin vessel ballast
water.

In response to the petition, Congress' s inquiry, and the growing national concern about aguatic nuisance
species introductions, former Assistant Administrator for Water J. Charles Fox directed Office of Water
staff to research the issue of aquatic nuisance species in ballast water discharges, and report back what
mechanisms are available under the Clean Water Act or other relevant statutes or programs to effectively
control the introduction of aguatic nuisance species through ballast water.

EPA is seeking public comment on this draft report, and will finalize the report, taking into account public
comments received.

If you have information or comments, please email them to Ballast.Water @epa.gov, or mail them to:
Marine Pollution Control Branch, ATTN: Ballast Water, US Environmental Protection Agency (4504F),
1200 Pennsylvania Avenue, NW, Washington, DC, 20460. Please include your name, affiliation, address,
phone number and/or email address. All comments received before January 11, 2002, will be made part of
the official record, and will be considered when finalizing the report.

An electronic copy of the entire draft report can be viewed or downloaded from EPA’ s internet web site at
“ http: //www.epa.gov/owow/invasive_species/petition.ntml” . A paper copy of the draft report can be
obtained by sending a written request to: Marine Pollution Control Branch, ATTN: Ballast Water, US
Environmental Protection Agency (4504F), 1200 Pennsylvania Avenue, NW, Washington, DC, 20460.
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1.. EXECUTIVE SUMMARY
a Purpose of Report

This draft report examines the issue of aquatic nuisance species (ANS) introduction by the discharge of
ballast water from vessels. It first discusses vessel traffic and the technical aspects of ballast water
management. It then surveys existing Federal, State and international actions to address ANS. The draft
report then discusses options for controlling ballast water through legal, technical, and practical
mechanisms. It identifies regulatory and non-regulatory actions that the EPA and other agencies are taking
or might take to minimize the spread of aguatic nuisance speciesin ballast water. Finally, the draft report
proposes recommendations about what actions EPA should take to address the issue of preventing aguatic
nuisance species spread by ballast water.

b. Summary of Draft Recommendations

This draft report finds that the greatest impediment to effectively controlling ANS introductions from
ballast water dischargesis the current lack of technical solutions to remove ANS from ballast water
discharges. While mid-ocean ballast water exchange may offer some relief from ANS introductions, it has
significant shortcomings. It is not effective in removing 100% of organisms in ballast water, it can involve
significant safety risks to vessels during adverse weather, it cannot be practically applied to most domestic
U.S. traffic, and it is difficult to inspect for compliance. However, regulatory and scientific developments
are expected to provide significant new toolsin the fight against ballast water ANS, and EPA believesit
can best combat ANS introductions by taking a leadership role in those developments. Therefore, this draft
report proposes the following recommendations for EPA actions:

One: EPA should promote the development of effective ballast water treatment technologies by:
. Actively promoting research, outreach, and technology development through its participation in the

ANS Task Force, the Invasive Species Council, and their appropriate committees and working
groups on ballast water;

. Promoting technology development, for example through its Environmental Technology
Verification (ETV), Small Business Innovative Research, and Green Ships and Green Ports
programs,

. Establishing the prevention of ANS introductions as an EPA research priority;

. Providing technical assistance to ANS research projects initiated or funded by the National

Oceanic and Atmospheric Administration (NOAA), the U.S. Fish and Wildlife Service (USFWS),
the U.S. Coast Guard, or other government, academic, or non-governmental organizations;

. Supporting the U.S. Coast Guard's efforts to evaluate the effectiveness of its regulations and to
revise them, if necessary to enhance their effectivenessin preventing ANS introductions, including
the development of domestic ballast water standards and encouraging the development and
adoption of new technologies; and

. Continuing EPA’s participation on the U.S. delegation to the Ballast Water Working group of the
Marine Environmental Protection Committee of the International Maritime Organization, which is
working toward an international ballast water agreement, including developing standards.
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Two: EPA should work to prevent species introductions by:

. Encouraging public participation and education/outreach (e.g., through the National Estuary
Programs, Great Waters programs, Aquatic Nuisance Species Task Force, National Invasive
Species Council, Interagency Committee on the Marine Transportation System, and web sites);

. Working with the U.S. Coast Guard to maximize compliance with its regulations at 33 CFR 151
by:
- Providing technical assistance, coordination, and advocacy support to U.S. Coast Guard
outreach, education, and research projects; and

- Participating actively on the ANS Task Force, itsregiona Panels, and its Ballast Water
Committees.

. In cooperation with other Federa agencies, engaging the regulated community in a government-
shipper partnership emphasizing the use of Environmental Management Systems (EMS) to address
all aspects of ship-borne transfers of ANS, by:

- Formally recognizing the efforts of shipping interests which commit to real, significant
actions that reduce the risk of ANS transfer;

- Providing technical assistance, coordination, and where appropriate, financial support to
shippers projects designed to address ANS; and

- Where appropriate, providi ng regulatory flexibility for ANS prevention projects using
EPA’s Project XL program;

. Providing encouragement for national consistency and coordination to State and local governments
efforts to control ANS invasion from ballast water;

. Developing EPA’ s Invasive Species Management Plan to identify appropriate EPA-specific
activities to implement the Invasive Species Council’ s National Invasive Species Management
Plan;

. Using EPA’s authority to review NEPA documents and other documentation, to promote the

adequate consideration of the effects of ANS in Federal actions which involve ballast water; and
. Deferring consideration of the application of National Pollutant Discharge Elimination System

(NPDES) permits to ballast water discharges pending these actions. The effectiveness of other

programs, including the level of compliance with the U.S. Coast Guard’ s program under NISA,

will be afactor in EPA’s future consideration of thisissue.

C. Other Optionsfor Addressing Ballast Water

The report describes a number of different approaches by which EPA or other agencies might prevent or
minimize the spread of ballast water ANS. They include:

. Working with the U.S. Coast Guard, using CWA Section 402(g), to incorporate National Invasive
Species Act (NISA) requirements into NPDES permits;

. Using EPA’s authority to review NEPA documents and other documentation, to promote the
adequate consideration of the effects of ANS in Federa actions which involve ballast water; and

2
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Invoking EPA’s Emergency Powers authority under CWA 8504, to halt the discharge if a situation
is found where the discharge of ballast water containing exotic species presents an imminent and
substantial endangerment to public health or public welfare, for example, the ability to market

shellfish.
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2..BACKGROUND
a Petition

On January 13, 1999, the Pacific Environmental Advocacy Center submitted on behalf of the California
Assembly, the Chippewa-Ottawa Treaty Fishery Management Authority, and a number of environmental
advocacy groups, a petition to the Administrator stating that invasive species in ballast water were a major
cause of environmental degradation in U.S. waters, and requesting that EPA eliminate the exemption under
40 CFR 122.3(a) for discharges that are incidental to normal operation of avessal. The petition requested
that ballast water be regulated under the NPDES program. The petition was closely followed by letter
from eighteen members of Congress requesting that EPA examine whether the Clean Water Act can be
used to provide effective regulation of ANS in vessel ballast water.

In response to the petition, Congress' s inquiry, and the growing nationa concern about ANS introductions,
the Assistant Administrator for Water directed Office of Water staff to research and report back what
mechanisms are available under the Clean Water Act, or other relevant statutes or programs, to effectively
control the introduction of ANS through ballast water.

b. Ballast Water ANS

Ships have been sailing the world' s seas for thousands of years. The suitability of ships as long-term
homes to aW|de variety of creatures led to use of the term “biological island” to describe the ship
ecosystem.? The organisms that live aboard or in a ship have the opportunity to depart, or to disperse eggs
or young, at each port of call, which resulted in extensive dispersal of many of the marine, estuarine, and
even terrestrial species. Many species we usually consider native are really the result of anthropogenic
introductions by ships over the last 500 years.

As the nature of ships and shipping changed, so did the nature of the organisms which lived and moved
with the ships. Trade routes changed, creating new “donor regions’ of potentialy invasive species® Ships
traveled faster, so hitchhiking species were more likely to survive the voyage from the donor areato
receiving waters. Ships hulls were coated with antifouling paint to render them less hospitable to
hitchhiking species, so that although some ANS are till transported on ship hulls, the primary vector for
ANS transport at thistime is probably ballast water.

Asaship'scargo is loaded and unloaded, the ship must accommodate changes in its weight and trim by
taking on or discharging ballast water. For this purpose, ships use dedicated ballast water tanks, empty
cargo or fuel tanks, or some combination of the three. A modern tanker ship working on the Great Lakes
can contain as much as 14 million gallons of ballast water,* most of which would be discharged in port as
the ship takes on its cargo. Seagoing tankers can carry twice that amount. Other kinds of cargo ships can
carry from 100,000 to 5,000,000 gallons of ballast water. The total amount of ballast water discharged in
U.S. waters each year isin excess of 21 hillion gallons.®

It is estimated that more than 10,000 marine species each day hitch rides around the globe in the ballast
water of cargo shi ps The volume of water is so enormous, and the transit time that organisms spend in
ballast water tank is so short, that the number of speues successfully invading new habitats via shipping
pathwaysisincreasing at an increasingly higher rate Table 1 shows alisting of al the species found in
ballast water in arecent sampling research project.®
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Table 1. Frequency of occurrence and abundance of organisms in ballast  a transoceanic trip of 11 to 21 days [average 151 (SD 1.9) days).
water from ships arriving from Japan to the Port of Coos Bay, Gregon, after  Specificity of identification depended on the phylorm or division considered,

Ships (%) in which taxon was Adult
Taxon Spc:c.:'cs Abundant Commaon Rare
) {=100/ (10 1o 100/ {=10¢ Presant Hahitat* Trophic groupt
replicate) replicats) replicate)

Crustacea

Cirripedia 5 1.0 a0 41.0 B30 HE s

Harpacticoida 5 i7.0 280 28.0 74.0 HE, SE, PL, EB 3C.H

Calanoida and Cyclopaida 25 G616 287 11.3 QA G PL, SE C. H, 5C

Decapoda 14 a1 4.4 40.8 48.3 SE. HE, EB O HCDSCS

Euphausiacea 1 i} 4] 13 1.3 PL o

Stomatopoda 1 o Q 2.5 2.5 HE, SE C

Cumacea 3 0.8 1.3 113 132 SE. I, PL »]

Myzidacea 2 06 50 28.0 3ie6 SE, PL H D

Isopoda 4 0 1.3 321 334 HE, EB SC.O0HP

Caprellidea 1 ] 4} 25 25 EB [ )

Gammaridea a [i] 14 22.0 234 SE, HE H D8

Hyperiidea 1 0 0 107 107 PL 41

Ostracoda 1 0 0 25 25 HE, SE, PL H

Cladecera 1 o 1] 0.6 0.6 Pl H
Chelicerata

Acarina 1 4] ] 50 50 HE D, 5C
Echinodermata

Asteroidea 1 12 1.8 113 14.4 HE, SE C. 8C

Echinoidea 2 0.6 1.8 15.0 17.5 HE, 8E H, 5C

Ophiurcidea 1 0 0 31 a1 HE, SE D, 5C

Holothuroidea 2 0 0 57 L I, HE, SE [}
Chordata

Urochordata 10 06 0 57 6.3 HE, EB 3
Pisces 2 ] 0 az 3.2 PL c
Hemichardata

Enteroprieusta 1 0 4] 0.7 0.7 | o]
Chaetognatha 3 3.1 14.5 295 471 PL C
Phoronida 1 0.6 38 245 2B.9 HE, SE S
Bryozoa 3 3.1 57 20.8 206 HE, EB 5
Annelida

Spionidaa 11 239 40.3 207 848 SE, HE 0D,H.C 8§

Polymoidae 3 1.2 a1 380 423 SE, HE o

Other Polychaata 28 50 18.8 45.3 €9.1 I, EB, 5E, HE 5C, C. 5

Hirudinea 1 0 4} 07 o7 FL P
Platyhalminthes 33 0.6 8.8 55.3 84.7 SE, HE C,5C. P
Nemertea 1 6.3 0 57 120 SE. HE, | C
Mollusca

Bivalvia q 20 239 252 1.1 HE, SE, | C,s .

Gastropoda 10 25 16.4 428 61.7 SE, HE 0.8C. H C
Sipuncula 1 4 0 258 25 3E. HE D
MNematoda 1 Q ] 0.4 9.4 SE, HE, EB D, 5C
Ratifera 1 [ 0 B.2 82 PL oH
Cnidaria

Anthozoa 2 H 0 1.3 13 HE 5. C

Soyphozoa 1 0 0 18 19 FL §50C

Hydrozoa: Ohalia 1 0 1.4 214 228 HE, EB, PL s5.C

Other Hydrozoa 21 i 06 18.5 201 HE, EB, FL 5C
Radiclaria 2 li] 0 188 189 PL c.o
Foraminifera 3 0.6 2.5 6.3 9.4 EE, HE, SE, PL C.D, 5C
Tintinnida 2 15.7 13 16.3 43.3 PL C,8C
Other ciliata 4 £ ¥ ¥ i
Dinoflagellata 4 6.7 11.4 9.8 276 PL PP
Diatomaces 128 247 20.7 17.6 824 5E, HE, PL PP
Chilorophyta 2 i Q 3.8 a8 5E, HE FP
Rhodophyta 2 0 0 1.2 12 SE, HE PP
Zosteraceas 1 0 Q o7 07 SE PP

*ER, apibictic (iving on ather ceganisma); HE, hara botam epifaunal, |, infaunal; PL, planktonic; SE, saft bottorn epifaunal. 1, camivors; D, depasit feedar; H, herbivors;
O, omnivore; P, parasite; PP, pnmany producer, 5, suspension feader; SC. scavenger. fCiliata abundance not estimated.

from J. T. Carlton and J. B. Geller, “Ecological roulette: the global transport of nonindigenous marine organisms,” Science, 261 78-82 (1993)

The following figure shows the rate of known successful introductions of nonindigenous species into two
well-studied areas since the early nineteenth century.®
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Number of species
Number of spacies

* 1850 1880~ 1910 1540- 1970
078 1909 939 1968 1985

Introductions of nonindigenous agquatic plants and animalsin (left) the Great
Lakes and (right) the San Francisco Bay region.

The threat to the environment and the economy of ANS introduction via ballast water is well established
(see section 2.d.iv), and there is growing concern of the possibility of direct threats to human health from
pathogens such as cholerain ballast water that was taken up in foreign ports.’® Methods to manage ballast
water to reduce these threats are undergoing extensive study in this country**2 and internationally.****

C. Other Pathwaysfor ANS Introductions

Aquatic nuisance species are introduced by means other than ships. A recent study of ANS in the Great

L akes concluded, as shown in the figure below, that while ships were the most frequent pathway for species
introductions, they were by no means the only pathway.> While most studies agree that ballast water
discharges are the primary source of ANS introductions from vessels, ships can aso transport living
organisms on the hull, in sea chests, in seawater piping systems, on the rudder, entangled in the anchor or in
the anchor chain, in chain lockers or caught up in fishing nets.*®
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Figure II-2. Entry Mechanism of Aquatic Species Intreduced to the Great Lakes (n=139)
Sorted by Taxonomic Group [Mills et al, 1993a]

d. Vessd Traffic Information
i Description of Vessels

In developing its regulations implementing NISA, the U.S. Coast Guard estimated that approximately
31,000 voyages occur annually from beyond the Exclusive Economic Zone (EEZ)" into waters of the U.S.”
This number represents voyages made by U.S.-flagged, international, and recreational vessels.

U.S-Flagged vessels. Nearly 40,000 vessels flew U.S. flags as of 1995.® About three-fourths of these
were non-self-propelled barges. (Most of these barges do not carry ballast water.) Some of these U.S.--
Flagged vessels travel beyond the U.S. EEZ.

International vessels. In addition to U.S.-flagged vessels, DOT has estimated that 7520 internationally
flagged commercial cargo vesselsvisited U.S. portsin 1997. These vessels made about 78,000 calls at

“The Exclusive Economic Zone (EEZ) is an area of the ocean under nationa jurisdiction beyond the territorial
seas. Inthe National Invasive Species Act of 1996 (see section 3.a.ii), the EEZ is defined as “the Exclusive Economic
Zone of the United States established by Proclamation Number 5030, dated March 10, 1983, and the equivaent zone of
Canada.”
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U.S. portsin 1997, and passenger vessels made about another 6,000 port calls®® (Note: During asingle
voyage into the U.S,, international vessels may call into multiple ports.)

Recreational vessels. About 78 million Americans participated in recreational boating in 1997, using 16
million boats of all types, with the number of recreationa users expected to grow by over 65 percent to
more than 130 million annually in the next 20 years.®® Some of these U.S.-Flagged vessels travel beyond
the U.S. EEZ.

ii. Economics of Vessel Commerce

The following excerpt from arecent Department of Transportation report to Congress provides a picture of
the significant place in the U.S. economy held by vessel commerce:

The U.S. Marine Transportation System (MTS) consists of waterways, ports and their intermodal connections,
vessels, vehicles, and system users. Each component is acomplex system within itself and is closely linked with
the other components. It is primarily an aggregation of State, local, or privately owned facilities and private
companies. Aswith the U.S. economy as awhole, decision making and investment are primarily driven by the
marketplace. In addition, national, State, and local governments participate in the management, financing, and
operation of the MTS.

More than 1,000 harbor channels and 25,000 miles of inland, intracoastal, and coastal waterwaysin the United
States serve over 300 ports, with more than 3,700 terminals that handle passenger and cargo movements. The
waterways and ports link to 152,000 miles of rail, 460,000 miles of pipelines, and 45,000 miles of interstate
highways. Vessels and vehicles transport goods and people through the system. The MTS also contains
shipyards and repair facilities crucia to maritime activity.

Astheworld'sleading maritime and trading nation, the United States relies on an efficient and effective MTSto
maintain itsrole as agloba power. The MTS provides American businesses with competitive access to suppliers
and marketsin an increasingly global economy. The MTS transports people to work; provides them with
recreation and vacation opportunities; putsfood on their tables; and delivers many of the items they need in their
professional and personal lives. Within the United States, the MTS provides a cost-effective means for moving
major bulk commodities, such asgrain, coal, and petroleum. It isakey element of State and local government
economic development and job-creation efforts and the source of profits for private companies. With its vast
resources and access, the MTS is an essential element in maintaining economic competitiveness and national
Security.

Annually, the U.S. marine transportation system:

. Moves more than 2 billion tons of domestic and international freight;

. Imports 3.3 billion barrels of oil to meet U.S. energy demands;

. Transports 134 million passengers by ferry;

. Serves 78 million Americans engaged in recreational boating;

. Hosts more than 5 million cruise ship passengers; and

. Supports 110,000 commercial fishing vessels and recreational fishing that contribute $111 billion to State
€conomies.

The MTS provides economic value by affording efficient, effective, and dependable all-weather transportation for
the movement of people and goods. Waterborne cargo alone contributes more than $742 billion to U.S. gross
domestic product and creates employment for more than 13 million citizens.

iii. Potential Costs of Controlling Ballast Water ANS

Published estimates of the cost of employing ballast water treatment methods vary depending on the source
of the estimate, and on the assumptions made, but in general they range from thousands to hundreds of
thousands of dollars per vessel.? (Section 2.e.iii details some cost estimates for specific control
technologies.) If arough estimated initial cost of $30,000 per vessdl is combined with an equally rough

8
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estimate of 17,500 vessels regulated (about 10,000 domestic and about 7520 foreign-flagged vesseals), the
initial cost of regulation may be over $500 million. If acost analysis shows costs closer to $100,000 or
more per vessdl, or if the number of regulated vessels is much larger than 17,500, the costs could exceed a
billion dollars. These estimates are in no sense a cost analysis-they are based on reasonabl e but
unsupported assumptions about the number of vessals regulated and on inadequately validated cost
estimates. The estimations are included in this report to demonstrate that the possibility of significant costs
indicates the need for a thorough cost analysis accompanying any regulatory effort. EPA will explore the
full range of options, including any lower cost regulatory approaches that can significantly reduce ANS
introductions.

iv. Potential Costs of Not Controlling Ballast Water ANS

Invasive species have caused extensive economic damage to the United States. A recent report estimated
that over $5 billion per year in economic damage are caused by ANS.? The same report estimated that the
costs from non-agquatic invasive species are even greater, due primarily to impacts on U.S. agriculture.
Those costs are estimated at over $100 billion per year.

The ecological damage caused by invasive species can aso be enormous. Fully haf of al threatened or
endangered species are imperiled by invasive species, making it the second greatest cause of endangered
species imperilment (second only to habitat 1oss).2* In the well-studied San Francisco estuary, the
environmental damage attributable to invasive species includes: reduction or local extinction of native
species to the extent that some Bay waters now contain virtually no native species; disruption of the aquatic
food chain by dimination of phytoplankton by highly efficient invasive filter feeders; erosion of shorelines
by invasive burrowers; and other ecosystem alterations which extend to bird and wildlife populations.®
Coral reef ecosystemsin the Florida Keys, Gulf of Mexico and wider Caribbean have been identified as
vulnerable to ANS, as aresult of heavy ship traffic in the region.®

Indigenous or domestic species of economic importance can be driven out, resulting in both ecological and
economic loss. The accidental introduction of the Atlantic Coast comb jelly to the Azov and Black Seas
shut (23I7own the Azov fisheries and nearly eiminated the Black Seafisheries, at aloss of $250 million per
year.

e Ballast Water Management M ethods

A technical challenge facing any effort to set policy regarding ballast water is the fact that there are
currently no ballast water management methods that are both universally applicable and proven effective at
preventing ANS introductions. While mid-ocean ballast water exchange has been used and is ill being
used, it presents some safety risks and other limitations which prevent it from being the sole technical
solution to the problem of ballast water ANS. Indeed, no single technique can fill thisrole. The
Department of Transportation noted that “It is not appropriate to single out one alternative as ‘ the most’
likely or viable—rather, a synthetic approach, choosing a number of alternative simultaneously from a broad
menu of possibilities will eventually maximize the strength of ballast management.”?

i Mid-ocean Exchange

The most widely accepted method of ballast water management, indeed the only method that can be
characterized as currently in common practice, is mid-ocean exchange of ballast water, typically at
distances greater than 200 nautical miles from shore, and in water greater than 500 meters deep. Other
methods such as ballast water treatment or dockside treatment are used only in special cases, or are
currently in the research, development, or demonstration stages. The National Invasive Species Act of
1996 (NISA) (16 USC 4701 et seq.), and the U.S. Coast Guard implementing regulations at 33 CFR 151,
require ships entering the Great Lakes from beyond the EEZ to conduct ballast water exchange or an
alternative method determined by the U.S. Coast Guard to be “ as effective as ballast water exchange.”
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However, as a ballast water control strategy, mid-ocean exchange has been only moderately effectivein
reducing the risk of invasions by nonindigenous species. The success of this management method relies on
the physical flushing of organisms entrained in exchanged ballast water with mid-ocean organisms (which
presumably are less suited to establishing populations in coastal environments), and with the immersion of
any organisms not flushed out during the exchange to saline ocean water (which is presumably less
hospitable to most organisms that could establish and flourish in the freshwater Great Lakes). Y, this
method is not completely successful, as demonstrated by the establishment of the tubenose and round
gobies, and more recently the water flea Cercopagis gengoi , in the Great Lakes during the period where
mid-ocean ballast water exchange was mandatory. < Various studies of ballast water tanks in actua field
conditions have found that a 95 percent exchange of the original water resulted in flushing of only 25 to 90
percent of the organisms studied.

Where ballast water is taken up and discharged in saltwater ports, it can be expected that mid-ocean ballast
water exchange will be even less successful, because the success of the method will depend on the
efficiency of flushing of organisms, and the effect of changesin salinity in the ballast tank will be much less
significant. Drawbacks to the mid-ocean exchange method of ballast water management include:

. Many ships are not structurally designed to safely allow ballast water exchange at seg;

. Exchange is sometimes impossible in rough weather due to safety concerns,

. Some organisms can survive under avery wide range of salinity conditions;

. Some ports have salinities very similar to mid-ocean salinities,

. Despite flushing of the ballast tanks with open ocean water, “pockets’ of unexchanged water (and

entrained organisms) may still remain in nooks and crannies of the ballast tanks;

. Ballast water tanks often contain alayer of sediment, in which organisms can escape being flushed
out in aballast water exchange, to reinocculate the exchanged ballast water;

. The method is unusable by the many shipsthat travel coastal or inland waterways and never reach
the high seas; and

. If mid-ocean exchange does not lead to significant shiftsin salinity of ballast water, verification
that exchange occurred can be problematic.®

ii. Special-Case Ballast Water Management Methods

In addition to mid-ocean exchange, other ballast water management methods have been employed on a
limited basis.

(1) Shorereception facilities

Tankers which pick up oil from the Alaska pipeline and deliver it to ports aong the west coast typicaly do
not travel routes that take them across mid-ocean, so they cannot engage in mid-ocean ballast water
exchange. They normally travel north to Alaska with their cargo tanks full of ballast water, which they
discharge to take on their cargo of oil. Tankers picking up crude oil a the Valdez Marine Terminal in
Alaska discharge their ballast water to the Alyeska Ballast Water Treatment Facility, which was
specificaly built to accommodate this water. The entire treatment facility cost $1.4 billion to build and
covers 1,000 acres of land space. The ballast water treatment facility processes about 16 million gallons of
ballast water daily. Although the purpose of the facility isto prevent any oil contaminating the ballast
water from entering Prince William Sound, it may be that the shoreside trestment has the effect of
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removing some hitchhiking organisms as well.32%

A similar situation takes place at some Canadian ports. A survey of Canadian reception facilities for
marine wastes in the Great Lakes system listed nine facilities that have the capacity to receive ballast water.
In al instances, the fixed reception facilities are petrochemical industries that maintain docking for the
transport 34of their products. The facilities currently handle ballast water from vessels trading with that
industry.

It has been suggested that the risk of speciesinvasion may be reduced by greatly expanding this practice of
discharging ballast water to shore-based treatment facilities. This approach presents some significant
technical and logigtical chalenges, including the large volume of water this practice would introduce to the
treatment facility, the risk of poisoning the treatment facility treatment system with saline water, and the
need to develop an extensive infrastructure on ships and at port terminals to direct the ballast water to the
treatment facility. The feasibility of shore-based ballast water treatment options has been discussed in
reviews of ballast water management technologies,®*® and is the subject of ongoing studies funded by the
National Oceanic and Atmospheric Administration (NOAA) Seagrant program and EPA’s Green Ports
program.

2 Chlorine treatment on some passenger vessels

Some passenger vessels are equipped with systems that generate chlorine in-situ and introduce it into the
sea chest, from which engine cooling water is drawn. The purpose of the system is to reduce or eliminate
fouling organisms in the seawater used for cooling. On some vessels, ballast water is drawn from this same
seachest, and there is some indication that the chlorine treatment has the serendipitous effect of minimizing
living organismsin the ballast tank aswell. Congress afforded this ballast water treatment technology the
presumption of effectiveness when they exempted from ballast water exchange requirementsin NISA, any
“passenger vessal equipped with a functioning treatment system designed to kill aquatic organismsin the
ballast water,” unless it was determined that the system was not as effective as ballast water exchange.®
However, one potentially significant adverse environmental impact from this treatment technology is the
discharge of large amounts of chlorine.

Treatment of ballast water with chlorine for the specific purpose of controlling ANS is one of the
developing technologies discussed in section 2.e.iii.

iii. Alternative M ethods in Resear ch, Development or Demonstration Stages®*

Research and devel opment projects funded by the U.S. Coast Guard, National Oceanic and Atmospheric
Administration, U.S. Fish and Wildlife Service, EPA and other Federal, State and non-governmental
organizations are studying other methods of reducing the risk of speciesinvasion in ballast water. EPA-
funded projects on treatment technology research and devel opment include:

. Support from EPA’s Great Lakes National Program Office (GLNPO) to the Northeast/Midwest
Ingtitute for development and demonstration of UV light as an effective secondary treatment tool to
be used with filtration to remove the smallest microorganisms as part of the Institute’ s work on the
Great Lakes Ballast Technology Demonstration Project (see section 3.a.ii.(4));

. Cooperation between GLNPO and NOAA's Gresat Lakes Environmental Research Laboratory on a
project examining the risk of invasions associated with so-called “no ballast on board” (NOBOB)
vessals, and to guide the development of treatments to better manage NOBOB vessels,

. Small Business Innovative Research grant funding in 2001 for two proposals to develop ballast
water treatment technol ogies;*
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. A Green Ports program grant to the California Association of Port Authorities to study the
feasibility of shore-based ballast water treatment methods;** and

. A Memorandum of Agreement between EPA Office of Research and Development’s
Environmental Technology Verification (ETV) program and the U.S. Coast Guard, to jointly verify
the performance of private sector, commercially available ballast water control technologies.*?

A 1996 National Research Council report suggested that the ballast water management methods with the
most promise were based on filtration, biocides, and thermal treatment.*® A 1992 Canadian report found
the most promising methods to be filtration, UV treatment, and discharge to a shore facility.*

The most advanced of these studies deal with installation and operation of a pilot trestment system on a
ship. Systems which use waste heat from ship engines to treat ballast water have also been studied on
board ships. Australian research on the bulk carrier Iron V\mGyaIIa demonstrated a kill rate of organisms
comparable to the remova rate of ballast water exchange.®“® Similar results were observed on trials on the
ore carrier Onde Maru.

Filtration of ballast water has been the subject of several shipboard studies. Actua ballast water was
filtered on board the Great Lakes carrier Algol North with a pilot filtration system. The study estimated
the cost to implement a fully operational onboard backwash filtration system capable of filtering 4000
cubic meters of ballast water (about 18,000 gallons) an hour at about a million dollars per ship.*4°
Remova of most aguatic organisms was shown to be effective, and practical problems with the system
seem surmountable. Extremely small organisms were not removed, as expected. The possibility that no
single treatment technology could remove or inactivate al types of organisms in ballast water has lead to
predictionsin severa studies that an effective treatment system would involve a physical separation step
supplemented with a second technology targeted towards the organisms missed by the first. %

In May 2000, a prototype ballast water treatment system which combines a cyclonic separation unit with
treatment by UV light, was installed on the cruise ship Regal Princess.®* Test results are expected to be
published shortly, but were encouraging enough that Princess Cruise Lines has contracted to install units,
with ngSl gn improvements indicated by prototype results, on two more of its shipswhich call on California
ports.

In May 2001, a pilot project was initiated on the U.S. Maritime Administration cargo vessel Cape May
which will test aballast water filtration unit, followed by secondary treatment of ballast water by either UV
light or a peroxyacid-based biocide. Test results are expected in the summer or fall of 2001.>*

A recent report commissioned by the Port of Oakland included a table attributed to the Pacific Merchant
Shipping Association, which estimated the costs of installation and use of some ballast water treatment
options, once the technology to implement the option is complete.™ The report estimated that a shipboard
filtration system would cost about $200,000 to install, and $250,000 annually to operate. The following
tableis reproduced from that report. Estimated costs are in line with a rough order of magnitude estimate
of “$1000s to $100,000s per vessel” in the 1992 DOT shipping study mandated by the Nonindigenous
Aquatic Nuisance Prevention and Control Act of 1990.%

In response to its charge to determine the best way to stop introductions of ballast water ANS in twelve
months, Michigan’s Ballast Water Technical Work Group (discussed in section 3.c.i.(1)) has been studying
treatment technologies that are currently available, that may be quickly applied to ballast water. The Work
Group concluded that the only currently available methods of improving the control of ballast water ANS
were improved management practices and treatment of ballast water with biocides.

The Work Group recognized the additional complications involved with using chemical biocides for ANS
control, over nonchemical ANS management methods. These complications include the need to consider
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safety issues associated with the chemicals' use, the environmenta effect that discharge of residual biocide
or biocide byproducts may cause on receiving waters, and the possibility of corrosion or other damage to
the ballast water tank from the use of the biocide. The Work Group designed a shipboard testing program
of the three currently available biocides they found most promising: glutaraldehyde, hypochlorite, and
copper ion.>” The testing is planned for the summer 2001 shipping season, and results are expected to be
reported to the Council of Great Lakes Governors Task Force (discussed in section 3.c.i.(1)) the following
shipping season.
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The following table presents the stage of development of some ballast water treatment technol ogies 36!
No technology is undergoing large-scale implementation yet as an aternative to ballast water exchange.

14



AQUATIC NUISANCE SPECIESIN BALLAST WATER DISCHARGES Issues and Options
DRAFT FOR PUBLIC COMMENT — September 10, 2001

PROJECT

TECHNOLOGY LEVEL

Ballast exchange—ship efficacy studies

Pilot (shipboard)

Ballast exchange-ship design studies

Requirements for effective exchange

Chlorination

Equipment testing

Electrical discharge + filter

Concept study

Filtration + UV or biocide

Pilot (shipboard)

Filtration + disinfection

Pilot (dockside)

Filtration Pilot (shipboard)
Glutyraldehyde Concept study
Heat Pilot (shipboard)

Hydrocyclone + UV

Pilot (dockside)

Hydrogen Peroxide

Concept study

Magnetic, acoustic

Concept study

Vacuum deaeration

Pilot (dockside)

Oxygen deprivation chemicals

Concept screen

Ozone

Concept study

Risk assessment/ decision support

In practice (limited cases); theoretical
development & empirical testing

Shore-side reception and treatment

In practice (limited cases); concept study

Tank coatings Concept screen
Ultrasound Concept study
Uptake of ‘organism-free’ water Concept study
UV, ozone, bromine Laboratory study
Various biocides + heat Laboratory study
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3.. CURRENT ACTIONSTO ADDRESS ANS
a Federal Actions
I Executive Order 13112
On February 3, 1999, President Clinton signed an Executive Order which instructed Federal agencies to:

. Identify their actions which may affect the status of invasive species,
. Use existing programs and authorities to prevent the introduction of invasive species; and
. Refrain from carrying out actions which promote the introduction or spread of invasive species.

The order aso established an Invasive Species Council, co-chaired by the Secretaries of Interior,
Agriculture and Commerce, with membership including the Administrator of EPA and Secretaries of
Defense and Transportation. The Council is charged with:

. overseeing the implementation of the order by Federa agencies;

. developing guidance for Federa agencies and making recommendations for international
cooperation; and

. preparing, within 18 months, a national Invasive Species Management Plan.

The Invasive Species Management Plan was finalized on January 18, 2001. While dealing with all aspects
of terrestrial and aquatic invasive species prevention and control, it included a discussion of ballast water.
The Plan contained a national action plan, in which the following specific actions for the prevention of
unintentional introductions were included:

16. Federal agencieswill take the following steps to interdict pathways that are recognized as
significant sources for the unintentional introduction of invasive species:

a By July 2001, NOAA, the Coast Guard, Interior, and EPA will sponsor research to
develop new technologies for ballast water management, because the current method of
ballast water management--ballast water exchange--is recognized as only an interim
measure to address non-native species introductions.

b. By January 2002, the U.S. Coast Guard will issue standards for approval of ballast
water management technologies, because actual deployment of new ballast water ©
technologies on shipsis contingent on a standard by which to judge their efficacy.

The Plan is available online at “ http://wwww.invasivesspecies.gov”’ . Section 2.e.iii discusses some of the
Federally sponsored research into ballast water technologies.

ii. National Invasive Species Act of 1996 (NI SA)%

In 1996, Congress reauthorized and expanded the Nonindigenous Aquatic Nuisance Prevention and Control
Act of 1990 (NANPCA). The new legidlation, titled the National Invasive Species Act of 1996 (PL
104-332) (NISA), established a national ballast management program targeted at al U.S. coastal regions,
continues the mandatory Great Lakes ballast water management requirements, and expanded invasive
species management programs within the Department of Interior and NOAA. The legidation also called
for mandatory detailed ballast exchange reporting by all vessels, and authorized a Ballast Technology
Demonstration Program, bringi Ng more resources to the search for technological and management practice
tools to replace ballast exchange.
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NANPCA and NISA are included in Appendix B.
(@D} NISA’s Ballast Water Regulations (33 CFR 151)
NISA authorized the U.S. Coast Guard to establish regulations and guidelines to control the invasion of

aquatic nuisance species in ballast water. The U.S. Coast Guard’ s interim final rule was issued on May
17,1999. The rule providesfor:

. Mandatory ballast water exchange (or use of an equally effective technology) for ships entering the
Great Lakes from beyond U.S. waters,

. Mandatory ballast water reporting and sampling procedures for most vessels; and

. Voluntary ballast water management guidelines for most vessels, to ensure to the maximum extent

practicable that ANS are not discharged into waters of the United States.

At the direction of NISA, the U.S. Coast Guard regulation exempts two classes of vessels from parts of its
requirements: oil tankers engaged in coastwise trade, and certain passenger vessels possessing ballast water
treatment systems.®

NISA gave the U.S. Coast Guard the responsibility to decide whether any proposed ballast water treatment
technology is as effective as ballast water exchange in preventing ANS. The U.S. Coast Guard recently
published a Federal Register notice asking for comments on a proposed outline for approval of aternative
ballast water technologies. The notice also asked for comments on how the U.S. Coast Guard could best
provide incentives for developing new ballast water technol ogies.®®

NISA aso required the Secretary of Transportation to report to Congress in this year on the effectiveness of
voluntary ballast water exchange management guidelines, and to amend the regulations and guidelines if
they are not effective.®” If the reason they are not effective isinadequate compliance, or if the level of
reporting is inadequate to assess the level of compliance, NISA provided the U.S. Coast Guard the authority
to make the voluntary guidelines mandatory.®

NISA gave the U.S. Coast Guard broad authority to establish procedures that “all vessels equipped with
ballast water tanks that operate in waters of the United States’® should follow to prevent ANS introductions
in ballast water, and the authority to make the procedures mandatory and enforceable, with civil and
crimina penalties for noncomPIiance ($25,000 per violation per day civil pendlties are set; knowing
violationis a Class C felony).” Despite this broad grant of authority, NISA did limit U.S. Coast Guard
action. Except for vessels entering the Great Lakes from beyond the U.S. EEZ, NISA does not authorize the
Coast Guard to make its ballast water management guidelines mandatory until it has reported to Congress
on the effectiveness of its program.

The U.S. Coast Guard has long had a program in place to disseminate information on ANS, and on methods
to reduce or prevent their spread in ballast water, and to encourage compliance with the previous ballast
water management requirements and guidelines under 33 CFR 151. With the modification of 33 CFR 151
to implement NISA, the U.S. Coast Guard is adapting its program to the new regulations.

The Commandant of the U.S. Coast Guard recently affirmed the Coast Guard’s commitment to control of
ballast water ANS by writing that “establishing a regime that effectively and efficiently addresses the
introduction and transfers of potentially harmful aguatic organisms via ballast water is my highest marine
environmenta protection priority.”"*

2 National Ballast Water Clearinghouse
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The U.S. Coast Guard was directed by NISA to develop a National Ballast Water Information
Clearinghouse in conjunction with the Smithsonian Environmental Research Center

(SERC). Thisnational database, located at SERC, plays a central role in the management and analysis of
data on the transfer and invasion of nonindigenous species associated with ballast water, including
compilation of the ballast water management reporting forms required of ships by 33 CFR 151.

The first annual report of the Clearinghouse included a description of the Clearinghouse' s function of
collecting data on national ballast water management practices, in the form a“National Ballast Survey”:

A key element of NISA involves tracking the effectiveness of voluntary guidelines, as
measured by (a) thelevel of compliance with voluntary guidelines, (b) changesin the rate
and patterns of ballast water delivery, and (c) reduction in the rate of ballast-mediated
invasions. The Clearinghouse was crested to provide these analyses on a national scale.
The Clearinghouse and the USCG have implemented a nationwide program, the National
Ballast Survey (NABS), to measure ballast water management and delivery patterns for
commercial vesselsthat arrive to U.S. ports from outside the nation’s EEZ.

The NABS was designed explicitly to create anational database on ballast water to be
used to measure: (1) Rates of compliance with the ballast water reporting requirement;
(2) Rates of compliance with the voluntary management guidelines for holding or
exchanging ballast water; (3) Patterns of ballast water delivery and management
(including exchange) according to vessel class for geographic region and season of
arrival; (4) Among-year changes in ballast water management by vessel class and
geographic region; and (5) Accuracy of data through use of multiple, independent data
Sources.

The NABS currently relies on three primary sources of data. These include:
1. Ballast water information reported directly to the Clearinghouse by arriving vessdls;

2. Foreign waterborne Transportation statistics collected by the U.S. Customs Service
and the U.S. Army Corps. of Engineers. These dataon vessel arrivalsto U.S. ports
are compiled by the Department of Transportation’s Maritime Administration
(MARAD);

3. Verification surveys of7¥emels arriving from outside the EEZ, that are conducted
nationwide by the USCG.

The report found alow level of compliance with mandatory reporting of ballast water management
practices: Only 20.8% of arrivals subject to the reporting requirement submitted reportsin the first 12
months of the regulatory program.

With such alow reporting rate, it was difficult to estimate the overall level of compliance with ballast water
management guidelines. The report found that, of al ships that submitted reports:

. 70.7% indicated no intention to discharge ballast water within U.S. territory;
. 14.1% declared no exchange of ballast water prior to discharge;

. 8.9% declared partial exchange of ballast water prior to discharge; and

. 6.3% declared complete exchange of ballast water prior to discharge.

The report concluded, “Vast improvements in both reporting compliance by ships and implementation of the
U.S. Coast Guard Verification Surveys are required to characterize compliance with the voluntary
guidelines as requested under NISA. Without improved reporting, we cannot estimate nationwide
compliance from submitted information and must rely on U.S. Coast Guard Verification Surveys, which
remain inadequate for this purpose.”” As discussed in section 3.a.ii.(1), NISA provided the U.S. Coast
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Guard the authority to make voluntary requirements mandatory if the level of reporting was inadequate to
allow compliance to be assessed.

3 Aquatic Nuisance Species Task Force (ANSTF)

Establisned under NISA, the ANSTF is an interagency group responsible for coordinating governmental
efforts related to ANS in the United States with those of the private sector and other North American
interests.” The ANSTF is chartered under the Federal Advisory Committee Act.” Recently the ANSTF
drafted a resolution which committed the body to “eiminate, as soon as possible, ships' ballast water asa
significant pathway for the introduction of invasive speciesinto American waters.” ™

The role of the ANSTF in approving State ANS Management Plansis discussed in section 3.C.i.

EPA has been represented on the ANSTF since itsinception. EPA also has representatives on the Ballast