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Cruise ships are literally ﬂoating cities. The largest, 1,017 feet in length, carries
more than 5,000 passengers and crew and has its own zip code. It is larger than
the u.s. Navy’s largest aircraft carrier and holds ﬁve restaurants, seven bars,
a conference center, three swimming pools, a 1,350-person theater, and an array
of shops, stores, and entertainment facilities. (See Appendix 1.)
The impact of these ﬂoating cities – in both economic and environmental terms
– is huge. In 1998, 223 cruise ships carried some 10 million passengers to and
through some of the world’s most beautiful and sensitive ecosystems. At least
half of these trips occurred in North America. Some of the pollutants generated
by these giant ships daily include as much as 37,000 gallons of oily bilge water;
30,000 gallons of sewage (or black water); 255,000 gallons of non-sewage
wastewater from showers, sinks, laundries, baths, and galleys (or gray water);
15 gallons of toxic chemicals from photo processing, dry cleaning, and paints;
tens of thousands of gallons of ballast water, bearing pathogens and invasive
species from foreign ports; seven tons of garbage and solid waste; and air
pollution from diesel engines at a level equivalent to thousands of automobiles.
Although cruise ships generate a tremendous amount of waste from the
thousands of people on board, they are not subject to the same wastewater
regulations that govern municipalities of comparable size. Under the Clean Water
Act, cities must treat their wastes, limit the amount of pollution they discharge,
and monitor and report on discharges from sewage treatment facilities. Yet
cruise ships are not required to obtain Clean Water Act discharge permits, nor
to monitor or report on their discharges. Gray water from on-board laundries,
galleys, baths, and showers is essentially unregulated. And even where regulations
are in place, enforcement is lax.
Given the phenomenal growth in the industry and the potential for increasing
impacts on the marine environment, we believe that it is time to strengthen
regulations for wastewater, garbage, and airborne discharges from cruise ships;
to monitor compliance; and to strengthen enforcement to bring the industry
in line with accepted pollution control practices. The purpose of this
report is twofold: to call attention to the issues posed by a growing and largely
unregulated industry and to suggest solutions that will protect valuable marine
resources, both in u.s. waters and abroad.

Although cruise ships generate a tremendous
amount of waste from the thousands of
people on board, they are not subject to
the same wastewater regulations that govern
municipalities of comparable size.
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Cruise ships are big business. In 2000, the cruise ship industry contributed
almost $18 billion to the u.s. economy, generating more than 257,000 jobs.1
Moreover, the industry has been growing 10 percent annually over the past ﬁve
years, and almost 17 percent in 2000, doubling the previous high water mark
set in 1986.2 Between 2000 and 2005, the 16 largest cruise ship companies alone
plan to bring into service more than 49 new ships costing about $15 billion,
with some 30 additional vessels in the planning stage.3

Executive Summary

Some of our suggestions include:
Reducing and regulating cruise ship discharges to improve water quality.
Cruise ship discharges should be regulated under u.s. environmental laws just
like similar sources of pollution. Consequently, Congress and the Environmental
Protection Agency (epa) should repeal the exemption of gray water discharges
under the Clean Water Act and ban the discharge of untreated sewage from cruise
ships in u.s. waters. In addition, treated sewage and gray water should be
discharged only while the vessel is underway at a minimum of six knots speed
and 12 miles from shore. No cruise ship discharges should be permitted within
marine protected areas or other sensitive and important ocean habitats such
as marine sanctuaries, refuges, or parks. Finally, the epa should establish water
quality standards and allow states to establish no-discharge zones to protect
special ocean sites.
Improving monitoring and inspection.
Cruise ship wastes should be comprehensively monitored, sampled, and reported.
Congress should increase u.s. Coast Guard funding for more aerial surveillance
and surprise inspections, and the epa’s expertise should be used to ensure proper
monitoring and testing of discharges and pollution control equipment. The data
gathered should be made available to the public so that citizens can make informed
choices about cruise ship operations in their communities.
Strengthening enforcement mechanisms.
The u.s. Justice and State Departments should take measures to ensure that cruise
ships ﬂying foreign ﬂags – as all cruise ships in u.s. waters currently do – are
not permitted by their governments to violate u.s. environmental laws. Penalties
and ﬁnes for violations should be increased to effectively deter scofﬂaws. Moreover,
passengers, crew, and the public should be encouraged to report violations through
educational materials and rewards.
Improving air quality controls.
The epa should issue regulations to reduce emissions from cruise ship smokestacks
in u.s. waters, and cruise ships should be encouraged to use local electrical grids
when in port to reduce emissions. The epa and the Coast Guard should also work
with states to develop air-sampling programs. To reduce air emissions from ships
worldwide, the United States should ratify Annex vi of the marpol Convention.
Developing education and training programs.
Cruise line companies should educate their passengers and crews on complying
with u.s. and international anti-pollution laws, and develop “green” training
and education programs for onshore operators and guides. Portside waste
reception facilities should be assessed, and where inadequate, they should be
improved to accommodate the large amount of trash generated by cruise ships.
Improving research and development.
All new cruise ships should be designed with the latest pollution control equipment
to eliminate waste discharges into the marine environment. The cruise line
industry should continue to research and develop state-of-the-art waste processing
technologies and design and implement sampling programs to demonstrate that
discharges are not harming the marine environment.
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arose about the environmental impacts
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To better understand the current state of environmental controls over cruise ship
discharges, it helps to look brieﬂy at the history of the passenger-cruise ship
industry and the environmental and safety laws and regulations that have evolved
along with it.

1.01 The First 100 Years: Steamships to Love Boats
Samuel Cunard, considered by many to be the father of the passenger steamship,
offered the ﬁrst transatlantic steamship service in 1840. The Peninsular and
Oriental Steam Navigation Company (the p&o) offered its ﬁrst “cruises” to the
Mediterranean around 1849. At the time, passengers were a second priority;
the vessel’s primary purpose was to carry cargo and to service ports along the
company line. Passengers created their own sightseeing itineraries at various
destinations while the liner took on provisions, cargo, and additional passengers.
The ﬁrst premier liners built solely for cruising service appeared at the beginning
of the 20th century. After the sinking of the Titanic in 1912, a number of countries
negotiated an international convention to establish safety requirements
for human life at sea. But protecting the marine environment was not on the
political radar screen.
In the early part of the 20th century, laws did evolve to reduce maritime
casualties and to punish negligence. In 1934, for example, 134 people perished
when a ﬁre destroyed the passenger vessel Morro Castle. A federal court
determined that the primary responsibility for the accident fell with the acting
captain and the chief engineer. Liability was also extended to the executive vice
president of the ship’s line company. All were sentenced to prison and ﬁned
the maximum penalty allowed by law at the time: $10,000.1
It was not until 1950, however, that some concern arose about the environmental
impacts of ships or shipping accidents. In helping to prevent groundings and
sinkings, ship safety regulations did yield small environmental dividends –
reducing oil or hazardous cargo spills from such incidents. But issues such as
oil pollution, sewage and gray water discharges, hazardous materials dumping,
damage to ﬁsheries, wildlife, and reefs, and air pollution were essentially ignored.

1.02 The Last 50 Years: Environmental Awareness and the New Behemoths of the Sea
When commercial jets entered the transoceanic market in 1958, ocean crossings
were measured in hours rather than days. With fewer transoceanic passengers,
many cruise ship lines faced economic demise. In an attempt to diversify, several
lines developed cruise itineraries, and Holland America Line and Norwegian
Caribbean (Norwegian Cruise Line) began to deﬁne the modern cruise market.
Another of the larger companies, Royal Caribbean Cruises Ltd. (rccl), made its
debut in 1970. Carnival Cruise Lines soon followed. During this period, cruise
lines also made an effort to identify new markets, such as appealing to younger,
ﬁrst-time passengers. Cruise lines and airlines engaged in partnerships; airlines
promoted passenger routes to warm-weather ports where cruise ships awaited,
allowing vacationers to maximize their time on board.2
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The U.S. State Department conducted a
study of alleged dumping incidents in
1992 that revealed that nations with foreignflagged vessels did not take action or
respond to violations referred to them.
In the 1980s, Norwegian Cruise Line, Holland America Line, Carnival Cruise
Lines, and Princess Cruises introduced new ships with shopping-mall-like
amenities and recreational activities to attract the new consumers.
Royal Caribbean Cruises Ltd. eclipsed all the competition in 1988 by launching
the largest cruise ship of its time, the 880-foot-long, 73,192-gross-ton
Sovereign of the Seas.
As the size of cruise ships grew, so did the public’s awareness of environmental
issues. In the United States, the early 1970s ushered in the National
Environmental Policy Act, the Clean Air Act, the Endangered Species Act, and the
Federal Water Pollution Control Act, more commonly known as the Clean Water
Act (cwa). The cwa established the legal structure that regulates the discharge
of pollutants into u.s. waters. It authorizes the Environmental Protection Agency
(epa) to establish efﬂuent standards for discharges and requires national
permits for discharging industrial and municipal wastes. Yet the Clean Water Act
does not regulate sewage or gray water discharged from ships.*
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* Two types of sewage efﬂuents are
“black water” and “gray water.”
Whereas black water contains solid
human waste, gray water does not,
and typically consists of water
from activities such as showering,
washing clothes, cleaning, and
washing dishes.
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During the 1960s and 1970s, a number of international marine environmental
programs and conferences were initiated. These provide the framework for
signatory nations’ domestic marine environmental laws and include:
The United Nations (u.n.) Conference on the Human Environment in Stockholm
(1972);
The International Convention for the Prevention of Pollution from Ships (1973; as
modiﬁed by the Protocol of 1978, this important convention is known as marpol
73/78 and covers various sources of pollution from ships);
u.n. Convention on the Law of the Sea (unclos iii; 1973 to 1982), which has not
been ratiﬁed by the United States; and
The London Dumping Convention (1975).
In 1997, marpol 73/78 was amended again to incorporate Regulations for the
Prevention of Air Pollution from Ships (Annex vi). Finally, the United Nations
International Maritime Organization (imo) established the International
Safety Management Code, or ism, which establishes guidelines for passenger
safety and pollution prevention.
Despite these efforts, the u.s. State Department conducted a study of alleged
dumping incidents in 1992 that revealed that nations with foreign-ﬂagged vessels
did not take action or respond to violations referred to them.3 Consequently, the
u.s. Coast Guard began to enforce pollution laws in federal waters between three
and 200 nautical miles from u.s. shores. Yet this practice has severely stretched
the Coast Guard’s resources and has not provided thorough monitoring and
enforcement. Compounding serious problems with environmental monitoring
and control, the cruise industry continues to grow rapidly, although industry
passenger trafﬁc has slumped since the terrorist attacks on September 11, 2001.

1.03 Whose Ship Is It Anyway?
Cruise companies often choose to register or “ﬂag” their ships outside the
United States. This practice allows them to reduce tax liabilities, take advantage
of more lenient safety standards, undergo fewer inspections, lower operating
costs, and use non-domiciled crews. Hence, foreign-ﬂag ships are often referred
to as “ﬂags of convenience.” According to the International Transport Workers’
Federation (itwf), most people who work on foreign-ﬂag or “ﬂag-of-convenience”
ships are also not members of a trade union. The nations that offer ﬂags of
convenience include Antigua and Barbuda, Aruba, Bahamas, Barbados, Belize,
Bermuda, Burma, Cambodia, Canary Islands, Cayman Islands, Cook Islands,
Cyprus, Germany, Gibraltar, Honduras, Lebanon, Liberia, Luxembourg, Malta,
Marshall Islands, Mauritius, Netherlands Antilles, Panama, Sri Lanka, St. Vincent
and the Grenadines, Tuvalu, and Vanuatu.
In at least one case, a ﬂag of convenience was invoked in an attempt to evade
prosecution under u.s. law.4 During a criminal trial in Miami in 1998 involving the
falsiﬁcation of records and the intentional bypassing of pollution control
equipment, Royal Caribbean Cruises Ltd. argued that the United States lacked
jurisdiction in the case because the Sovereign of the Seas was ﬂagged in Liberia.5
Royal Caribbean attorneys produced a diplomatic note from the Liberian
Embassy in Washington, dc to the State Department asserting that Liberia
had primary jurisdiction, and that it had determined there was insufﬁcient
evidence of crimes. Liberia asked that the case be dismissed.6 A judge rejected
Liberia’s claim, and Royal Caribbean ultimately pled guilty and paid millions of
dollars in criminal penalties.
8
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1.04 Destinations of Choice
Cruise lines companies are constantly evaluating market conditions, embarkation
and debarkation facilities, and tour destinations. China, India, and Southeast Asia
are some of the new markets under evaluation. To ﬁll their increasing capacity,
cruise lines are looking for new markets around the world.
The Caribbean and Western Caribbean continue to rank as the ﬁrst- and secondmost-visited destinations in the world. Alaska, Bahamas, western Mexico, and
Bermuda rank fourth, sixth, eighth, and ninth, respectively. More than 62 percent
of world cruise destinations carry passengers who embark from, or debark at,
a u.s. port. (See Tables 1 and 2.)
Table 1: Top Ten Caribbean Destinations (By Passenger Arrival)
Destination

1997

Destination

1996

Bahamas

1,744,336

Bahamas

1,687,088

u.s. Virgin Islands

1,618,956

u.s. Virgin Islands

1,316,425

Puerto Rico

1,236,367

Puerto Rico

1,025,065

St. Maarten

885,956

Cayman Islands

771,068

Cayman Islands

865,383

Jamaica

658,178
657,351

Jamaica

711,951

St. Maarten

Barbados

517,888

Guadeloupe

589,544

Guadeloupe

470,054

Barbados

509,975

Martinique

366,833

Martinique

408,425

St. Lucia

310,213

Aruba

316,751

Table reprinted with permission from the Florida-Caribbean Cruise Association.

Table 2: Top Ten Ranked Cruising Regions Worldwide (Based on Available Beds)
Rank Itinerary

1997

Percent

1998

Of World

Percent
Of World

1

Caribbean

10,429,047

26.48

12,148,606

2

Western Caribbean

5,557,772

14.11

5,774,669

12.82

3

Mediterranean

3,286,598

8.35

5,092,530

11.53

4

Alaska

3,625,946

9.21

3,792,779

8.42

5

Europe

2,821,643

7.17

3,716,203

8.25

6

Bahamas

3,115,496

7.91

2,891,352

6.42

7

Panama Canal

2,817,313

7.15

2,612,788

5.80

8

Western Mexico

1,887,210

4.79

2,421,126

5.37

9

Bermuda

1,103,553

2.80

1,094,982

2.43

10

South America

482,506

1.23

943,392

2.09

Compiled by the Cruise Line International Association and used with permission.
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Today, many cruise and shipping companies register their ships in ﬂag-ofconvenience countries but register their corporate ﬁnancial instruments elsewhere.
The industry’s ability to capitalize on governmental complacency often associated
with ﬂag-of-convenience countries and the strict secrecy laws associated
with offshore tax havens make it difﬁcult for federal investigators to gather
information relevant to environmental crimes and to enforce penalties.

Unsolicited Contributions
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Our oceans deserve the same
protections as our rivers, lakes, and
coastal waters. Black water discharges
from cruise ships should be regulated
under the same Clean Water Act
requirements as onshore sewage
discharges.
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Table 3: Passenger Waste-Generating Potential of Cruise Ships By Geographical
Destination/Application
Destination

1995 Total

1995 Waste

2000 Total

2000 Waste

1995-2000

Bed Days*

In Kilos

Bed Days*

In Kilos

% Change

Caribbean

15,254,551

53,390,928

21,510,142

75,285,497

41.01

Mediterranean

3,477,729

12,172,051

6,277,064

21,969,724

80.49

Alaska

3,008,146

10,528,511

4,197,332

14,690,662

39.53

Bahamas

2,761,224

9,664,284

3,200,346

11,201,211

15.90

Trans-Canal

2,277,201

7,970,204

2,573,444

9,007,054

13.01

Mexico West

1,754,312

6,140,092

2,680,934

9,383,269

52.82

Europe

1,582,589

5,539,062

3,744,693

13,106,425

136.6

Bermuda

1,094,707

3,831,475

988,391

3,459,369

(9.71)

Transatlantic

658,928

2,306,248

1,015,625

3,554,688

54.13

Hawaii

601,542

2,105,397

857,390

3,000,865

42.53

South Pacific

574,218

2,009,763

1,155,217

4,043,260

101.18

Southeast Asia

430,123

1,505,431

244,620

856,170

(43.13)

Africa

347,432

1,217,073

502,773

1,759,706

44.59

Canada –

334,735

1,171,573

1,107,689

3,876,912

230.92

327,009

1,144,532

201,582

705,537

(38.36)

New England
Far East – Orient

Bed-day information from 2000 Cruise Line International Destination Analysis. Used with permission. Waste generated
calculated at 3.5 kilos/passenger/day per imo estimates.
*A common measurement of occupancy used by the cruise line industry, “bed days” are calculated by multiplying the
number of beds occupied by the number of days.

2.01 Oil Pollution
Cruise ships, like nearly all vessels, generate oil, or petroleum hydrocarbon,
pollution. Oil and oily waste discharges can result from collisions, groundings,
fueling operation spills, and bilge pumping. But it is estimated that nearly
one-third of the more than 300 million gallons of petroleum products that reach
the world’s oceans each year is the result of marine transportation discharges
unrelated to collisions and other accidents.1
Much is known about the adverse effects of oil on marine mammals, sea birds,
ﬁsh, and plankton and other invertebrates, and on wetland and mudﬂat plants
and animals, coral reefs, and mangroves. Data from oil spills and laboratory
research indicate that the egg and larval forms of many species are especially
sensitive to petroleum hydrocarbons, even in extremely small quantities and at
low concentrations, and that impacts on many life stages of numerous species,
especially birds and fur-bearing marine mammals such as seals, sea lions,
and sea otters, can be severe. And long-term exposure to low concentrations can
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Unsolicited Contributions

2.0 Unsolicited Contributions: Waste Streams and Other Impacts
Today’s cruise lines – and the passengers they carry – generate an enormous
amount of waste. Combining waste estimates of the United Nations International
Maritime Organization (imo) with current bed-day* statistics reveals that the
cruise industry generates more than 400 million pounds of waste annually
(Table 3, below). This chapter reviews cruise ship waste streams, the management
of these waste streams by the industry, and the current federal regulatory programs
that govern these waste streams.

Unsolicited Contributions

sometimes be as harmful as acute, short-term exposure to higher concentrations.
Scientists have observed such impacts in harbors with poor ﬂushing action or
at oiled beaches or marshes, where plants or animals are continuously exposed
to discharges of oil and oily bilge water over several years.2,3
Oil leaks can spring from a variety of places on a cruise ship. Spills and leaks occur
during the use and transfer of fuels and lubricants for the vessel’s propulsion
and electrical generation systems, pumps, and other on-board mechanical
systems. Residual oil eventually mixes with bilge water and collects at the bottom
of the vessel in the bilge. On most ships, oily bilge water is pumped through an
oil-water separator capable of reducing oil concentration to the legal limit – fewer
than 15 parts per million (ppm). The remaining oily bilge water is discharged
overboard or ofﬂoaded to a treatment facility while the ship is in port. The Coast
Guard requires vessels to keep an oil record book documenting the discharge or
disposal of all oily waste, including bilge water.
Within u.s. waters, oil and hazardous substances are regulated under the Clean
Water Act and the Oil Pollution Act, which require that oily wastes discharged
within 12 nautical miles of shore have an oil content fewer than 15 ppm.
Oily bilge water discharged from 12 to 200 miles (the boundary of the u.s.
Exclusive Economic Zone) offshore must have an oil content less than 100 ppm.
Cruise ships can generate 1,300 to 37,000 gallons of oily bilge water per day,
depending on the size and age of the ship.4,5 Royal Caribbean Cruises Ltd.
reports that approximately half of the total is treated and discharged at sea; the
remainder is retained in on-board tanks and treated on shore when the ship
reaches port. However, reporting is not required, and reports were not available
from other companies.
In 1994, u.s. Coast Guard investigators discovered that Royal Caribbean Cruises
Ltd. engineers constructed illegal plumbing lines to bypass oil pollution treatment
equipment, which were removed during Coast Guard inspections and reinstalled
after the ship passed inspection. In 1998, rccl pled guilty to seven felony
counts for conspiracy to discharge hazardous wastes and obstruct justice and
was ﬁned $8 million. The following year, rccl was ﬁned another $18 million after
pleading guilty to a 21-count indictment for the ﬂeetwide practice of discharging
oil-contaminated bilge water and contaminated gray water and for making
false statements.6 On April 19, 2002, the u.s. Attorney for the Southern District
of Florida reported that Carnival Cruises was ordered to pay $18 million in
fines and community service for illegally discharging oily waste into the ocean
and for falsifying records between 1996 and 2001.
Of the 87 cases of illegal discharge by foreign-ﬂagged cruise vessels during 1993
through 1998, 93 percent involved petroleum products.7 Our review of the
Coast Guard’s oil pollution database on u.s. passenger vessels shows 76 percent
more petroleum pollution violations in 1998-1999 than in 1992-1993. However,
because the level of effort by Coast Guard enforcement programs declined
signiﬁcantly during this period, the trend may be even more pronounced than
ﬁgures show.
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2.02 Sewage
Sewage, also called black water, consists of wastewater generated from toilets
and medical facilities.8 Sewage on ships is typically diluted with smaller volumes
of water than is sewage on land (three quarts per ﬂush compared with three to
ﬁve gallons), and ship sewage is therefore more concentrated.
Human sewage can carry enteric bacteria, pathogens, diseases, viruses, the eggs
of intestinal parasites, and harmful nutrients.9 Ingesting contaminated ﬁsh or
direct exposure to water contaminated with sewage pose health risks for
humans. Bivalve mollusks (oysters and clams) and other ﬁlter-feeding marine
organisms often inhabit waters with the greatest concentrations of nutrients
from organic wastes, and they absorb high levels of these pollutants. Discharges
of untreated or inadequately treated sewage from ships can cause bacterial
and viral contamination of commercial and recreational shellﬁsh beds, producing
serious risks to public health.
Estimates of cruise ship sewage production range from ﬁve to 10 gallons per
person per day, or 15,000 to 30,000 gallons per day for a typical cruise ship
carrying 3,000 passengers and crew.10,11 The cruise line industry reports that its
policy is to discharge treated black water or gray water only when underway and
not while in ports. But it is difﬁcult to conﬁrm whether practice follows policy.
To its credit, however, the industry has offered to work with regulators to identify
especially sensitive areas where wastewater should not be discharged, and
the industry has agreed not to dump within 10 miles of certain Alaskan ports.12
Unlike the discharge of land-based sewage and other pollutants, the Clean Water
Act does not regulate sewage discharged by ships under the National Pollution
Discharge Elimination System (npdes) Permit Program. Instead, the cwa
requires vessels to install and use Coast Guard-approved marine sanitation
devices (msds) capable of treating or holding raw sewage. Federal regulations
prohibit the discharge within three nautical miles of shore of untreated or
inadequately treated sewage with a coliform bacterial count greater than 200
colonies per 100 milliliters, or total suspended solids exceeding 150 mg/100 ml.
Beyond the three-mile limit, however, ships can discharge raw sewage whenever
they wish, which can wash back to shore.
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Unsolicited Contributions

Until inspectors employ surprise compliance inspections to discover violations
such as the illegal bypass of oil separators in the rccl case, or illegal dumping
in the Carnival case, enforcement will likely remain inadequate. Furthermore,
at present, neither the Coast Guard nor any other federal regulatory agency
is required to monitor efﬂuent or receiving water to determine whether on-board
treatment devices are, in fact, discharging within manufacturer’s speciﬁcations
or complying with water quality regulations. Even the best-engineered pollution
control devices require regular monitoring to ensure that they are operating
as designed. For this reason, the state of Alaska recently adopted measures that
require the monitoring and reporting of cruise ships wastes in state waters.
Similar measures are needed in all u.s. waters.

Unsolicited Contributions

Until now, very little research existed documenting the actual performance of
msds on cruise ships. Recently, however, the state of Alaska conducted a study
under the oversight of the u.s. Coast Guard and the Alaska Department of
Environmental Conservation.13 Samples of treated black water and gray water
registered fecal coliform levels as high as 9 to 24 million colonies per
100 milliliter sample, exceeding federal limits by 10,000 to 100,000 times.
None of the 22 cruise ships tested was in full compliance with all black water
standards, and 75 percent of the “treated” sewage samples exceeded federal
standards for fecal coliform. The Coast Guard found that the marine sanitation
devices on many of the ships were either being operated incorrectly or were
improperly maintained. But even when properly maintained and operated, many
msds still do not adequately disinfect sewage before discharge. During the summer
of 2001, nearly half of the bacterial and suspended solids samples collected
from ﬁve ships exceeded the amount allowed by state water quality standards.
Cruise ships currently operating in Alaska and elsewhere generally collect and
treat sewage in one of two varieties of msds: a biological system employing
aeration and clariﬁcation to biologically digest the sewage, or a chemical treatment
system that masticates the waste and adds up to eight times the volume of salt
water and chlorine. Following treatment, the waste is pumped into holding tanks,
where it is usually combined with the ship’s gray water. Some of these tanks
can hold as much as 396,000 gallons, or one to three days’ production of gray
water and treated black water. These wastes are held until discharged overboard.
Since chlorine is itself a highly toxic substance, especially to the eggs and
larvae of many marine organisms, the chlorine that enters the receiving water
upon discharge of the waste can have signiﬁcant environmental impacts.14
Although Coast Guard inspectors certify waste treatment equipment during their
quarterly inspections, they are not required to test discharges to determine
whether or not they comply with mandated water quality standards. Furthermore,
budget constraints and lack of personnel appear to have reduced the Coast Guard
cruise ship inspection and surveillance programs to a minimal presence; only
a few hours per year are devoted to checking each cruise vessel for its
compliance with environmental regulations. Moreover, cruise line company
ofﬁcials and crew know of these inspections weeks, and even months, in advance,
enabling them to prepare ahead of time. According to u.s. Justice Department
ofﬁcials, inadequate Coast Guard oversight and environmental law enforcement
have allowed some cruise ships to operate with chronically malfunctioning
or inoperable pollution treatment equipment. These enforcement problems are
reﬂected by reports of chronicle illegal discharges on 69 separate vessels operated
by 42 different cruise ship companies between 1993 and 1998, some of which
involved falsiﬁed records or failure to keep required records altogether.15
Our oceans deserve the same protections as our rivers, lakes, and coastal waters.
Black water discharges from cruise ships should be regulated under the same
Clean Water Act requirements as onshore sewage discharges. That way, cruise
ships would be subject to the same treatment, monitoring, sampling, and
reporting requirements. Moreover, the provisions of the Clean Water Act that
allow the discharge of untreated sewage beyond three miles offshore should be
modiﬁed to prohibit untreated sewage from being discharged in all u.s. waters.
Treated sewage as well as gray water (see below) should be discharged only while
the vessel is underway and doing at least six knots speed to disperse the
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2.03 Gray Water
Gray water consists of non-sewage wastewater, including drainage from
dishwashers, showers, laundry, baths, galleys, and washbasins. It can contain
pollutants such as fecal coliform, food waste, oil and grease, detergents,
shampoos, cleaners, pesticides, heavy metals, and, on some vessels, medical
and dental wastes.17,18 These constituents contain inorganic compounds as well
as harmful substances such as nitrogen and phosphorous, which deplete the
dissolved oxygen in water necessary to support life. Gray water represents by far
the largest category of liquid waste generated by cruise ships. Estimates of gray
water production range from 30 to 85 gallons per day per person, or 90,000
to 255,000 gallons per day for a typical cruise ship. Despite the toxicity of many
of its constituents, gray water is not currently regulated under u.s. law or marpol.
For this reason, some states, such as Alaska, are initiating their own regulations.
At recent meetings of the imo Marine Environmental Protection Committee,
u.s. representatives noted that certain gray water pollutants might pose greater
threats to public health than sewage. For example, in 1998, Royal Caribbean
Cruises Ltd. pled guilty to multiple charges of the ﬂeetwide practice of illegally
disposing of pollutants through its ships’ gray water systems. Industry ofﬁcials
report they are now identifying and segregating hazardous wastes to prevent
them from entering gray water waste streams. But the effectiveness of these
measures is unknown, because no national regulations exist to limit or monitor
gray water discharges.
Gray water samples taken by the state of Alaska found substantial contamination
from fecal coliform bacteria, heavy metals, and dissolved plastics.19 Gray water
from the ship’s galley and sink waste streams tested higher for fecal coliform
than the ship’s sewage lines. Possible reasons have been cited for the
contamination: the washing of contaminated food in the galley; unsanitary
practices by ship personnel; the buildup of substrates in the plumbing that serve
as sites for bacterial growth; and gray water storage time (ships are designed
for open sea operation and the continuous discharge of gray water). Still, none
of these conclusions adequately explains the gray water contamination levels.
As a result of these impacts, the United States recommended that gray water
be subject to international regulation, even though gray water discharges in
u.s. waters remain essentially unregulated. The u.s. General Accounting Ofﬁce
has proposed that the Coast Guard review the regulatory deﬁnition of gray water
to “evaluate whether the current regulations adequately address the potential
environmental hazards [of gray water] to marine life.”20 In addition, the Bluewater
Network, The Ocean Conservancy, and 52 other groups petitioned the epa in
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efﬂuent and while the vessel is at least 12 miles from shore. Furthermore, no
treated sewage or gray water should be discharged within sensitive ocean waters
such as marine protected areas, marine sanctuaries, national parks, or refuges.
Finally, the epa should adopt regulations currently being held up by the Bush
Administration to implement Executive Order 13158 on Marine Protected
Areas, issued by President Clinton in May 2000. The draft regulations provide
for the designation of special ocean sites that warrant additional pollution
protection, adoption of marine water quality standards by the epa, and the
designation of no-discharge zones by states to reduce the impacts of cruise
ships on sensitive ecosystems.16

Unsolicited Contributions

March 2000 to more narrowly deﬁne and regulate gray water to reduce the
impacts of gray water discharges from cruise ships on the marine environment.21
In response to the petition, epa issued a white paper to provide preliminary
information on cruise ship waste management practices and preliminary
recommendations with regard to the petition. It conducted three public hearings
in Los Angles, Juneau, and Miami at which The Ocean Conservancy and other
interested organizations, and the industry, presented comments. However, as
of March 2002, epa had still not issued any new regulations. These regulations
must be issued as expeditiously as possible to control gray water pollution
from cruise ships, and a ban on gray water discharges into sensitive ocean
areas, similar to the ban proposed for black water in the section above, should
be implemented.

2.04 Hazardous Wastes
Although the quantities of hazardous wastes generated on cruise ships are small,
their toxicity to sensitive marine organisms can be signiﬁcant. Many of these
materials – such as photo processing chemicals, which contain silver; print shop
wastes that include hydrocarbons, chlorinated hydrocarbons, and heavy metals;
dry cleaning ﬂuids containing perchlorethylene (perc) – are rarely found on other
commercial vessels and therefore receive little regulatory attention. Cruise ships
also use and dispose of paint waste, solvents (including turpentine, benzene,
xylene, methyl ethyl ketone, toluene), photo copying and laser printer cartridges,
ﬂuorescent and mercury vapor light bulbs, lead-acid, nickel-cadmium, lithium,
and alkaline batteries, and unused or outdated pharmaceuticals.
A typical cruise ship with 3,000 passengers and crew generates approximately
15 gallons of photo processing chemicals, one and a half gallons of perc and
other chemicals, and one and a half gallons of paint waste per day.22 Some
of these materials, such as perc, are known carcinogens and can cause serious
liver, kidney, and central nervous system damage, while others, such as the
silver compounds in photo chemicals, can bioaccumulate* and become toxic to
shellﬁsh.23 Also, a highly toxic anti-fouling paint, tributyltin (tbt), is commonly
used on the hulls of cruise ships and other large vessels. Alaska passed a law in
2000 (S.B. 266) banning vessels painted with tbt from entering state waters.24
Although it is illegal to discharge hazardous material through a ship’s gray water,
the Resource Conservation and Recovery Act (rcra) does not clearly address
the management and disposal of hazardous wastes on cruise ships. There is
uncertainty with respect to whether cruise ships are large or small generators of
hazardous wastes, and where the “point of discharge” is located (the ship or
the port). These ambiguities in the law must be resolved. The Bluewater Network,
the Ocean Conservancy, and more than 50 other organizations petitioned the
epa in March 2000 to strengthen the regulations and clarify requirements for
permits, records, and reports for hazardous and toxic wastes generated by cruise
ship activities.
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* Substances “bioaccumulate” when
they are absorbed by, but cannot be
expelled by, living organisms.

Congress and the epa should clarify that toxic and hazardous cruise ship waste
discharges from dry cleaning operations, photo laboratories, paints, copying
machines, and pharmacies are regulated under the Resource Conservation and
Recovery Act and may not be discharged into u.s. waters.

2.05 Ballast Water
Cruise ships and other large vessels such as tankers and bulk cargo carriers use
a tremendous amount of ballast water to stabilize the vessel. Ballast water
is often taken on in the coastal waters of one region and discharged at the next
port of call. It is estimated that ballast water transports at least 7,000 different
marine species each day around the world, and that ballast water is discharged
into u.s. waters at a rate of 2 million gallons per hour.28
Ballast water discharges invasive species into some of the most sensitive waters
in the world and is the leading source of invasive species in u.s. marine
waters. Invasive species are the second leading cause, after habitat destruction,
of biological diversity loss; competition with and predation by invasive
species affects at least 49 percent of endangered or threatened species in the
United States.29,30
The rate of known introductions of invasive species into u.s. waters has increased
exponentially during the past 300 years, and controlling the impacts of invasive
species is costing Americans billions of dollars per year. Costs for controlling
and mitigating zebra mussels alone are estimated to be $3 billion annually.
San Francisco Bay, with more than 230 invasive species, is already one of the
most invaded estuaries in the world, and it faces more invasions from planned
increases in cruise ship trafﬁc. It is estimated that more than 3 million gallons
of ballast water are discharged into the bay each day, and, on average, one new
invasive species has been introduced into the bay every 14 weeks since 1961.31
In addition to the loss of biodiversity and native species, ballast water also poses
serious public health risks. Cholera is transported with ballast water, and an
epidemic strain from South America was discovered in ﬁsh and shellﬁsh in
the Gulf Coast. A recent study by the Smithsonian detected cholera in 14 of the
15 vessels sampled in the Chesapeake Bay.32 Ballast water discharges also release
toxic algal blooms. These include red tides and other dinoﬂagellates such as
Pﬁesteria piscicida, which can produce dangerous neurotoxins that cause massive
ﬁsh kills and accumulate in shellﬁsh causing illness and sometimes death in
people who consume them.33
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The cruise line industry has developed guidelines entitled Cruise Industry Waste
Management Practices and Procedures (see Appendix 3) to encourage ships
to comply with u.s. laws and international treaties.25 The procedures call for
incinerating all hazardous waste materials on board or returning wastes to shore
for recycling or disposal in compliance with regulations.26,27 But the effectiveness
of these procedures is hard to measure, since they are entirely voluntary,
and since neither federal nor state oversight programs are adequate to verify ships’
compliance with regulations.
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Despite these massive impacts, epa regulations currently exempt ballast water
discharges, “or any other discharge incidental to the normal operation of
a vessel,” from Clean Water Act permitting requirements.34 In January 1999,
a petition was ﬁled by The Ocean Conservancy and other conservation
organizations, ﬁshing groups, Native American tribes, and water agencies asking
the epa to repeal its regulation exempting ballast water discharges. The petition
asserts that the ballast water must be regulated as the “discharge of a pollutant”
under the Clean Water Act National Pollutant Discharge and Elimination System
(npdes) permit program. When the epa had still not responded to our petition
after more than two years, The Ocean Conservancy and other groups ﬁled
suit asking for a response. In January 2002, the court ordered the epa to grant
or deny the petition within 30 days.35 epa is appealing and seeking a stay of
the decision. epa should recognize that this loophole in the Clean Water Act is
a leading threat to biodiversity and eliminate the exemption for ballast water
discharges.
To address the problem of invasive species entering California waters via ballast
water, and because of epa’s failure to take meaningful action, California enacted
a law speciﬁcally prohibiting ballast water from outside the Exclusive
Economic Zone (200 miles from shore) from being discharged into state waters
(three miles from shore). The law requires ships to conduct an exchange of
ballast water at least 200 miles offshore or treat the ballast water prior to being
discharged into California waters.36 In response, one cruise line (Princess)
has installed a pilot ballast water treatment system on one of its vessels and
is looking into installing the system on other vessels. However, environmental
groups in California recently ﬁled suit against the cruise lines for allegedly
violating the state’s ballast water law, based on required reporting information
supplied to the State Lands Commission.

2.06 Solid Waste
Cruise ships also generate huge volumes of non-hazardous solid waste.
Historically, much of this waste stream was simply discarded at sea – often with
very serious consequences. Worldwide, at least 267 species have been affected
by marine debris including 86 percent of all sea turtle species, 44 percent of
all seabird species, and 43 percent of all marine mammal species, as well as
numerous ﬁsh and crustaceans.37 Entanglement in ﬁshing line, wire, and plastic
mesh and strapping, and ingesting plastic, Styrofoam, and other materials
represent serious threats to marine life; they can damage an animal’s digestive
tract, cause starvation by blocking food intake, and inhibit growth, molting,
reproduction, buoyancy, and, ultimately, survival. The Coast Guard estimates that
ingestion of and entanglement in marine plastic debris is responsible for the
deaths of more than 1 million birds and 100,000 marine mammals each year.38
The magnitude of the solid waste problem is staggering – about two billion
pounds of trash is dumped into the world’s oceans each year. Some 24
percent of the solid waste generated by ships comes from cruise ships.39
For a typical cruise ship (3,000 passengers and crew), about 50 tons of solid
waste are generated during a one-week cruise.
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u.s. law prohibits the disposal of all garbage within three miles of the coast
and enforces marpol Annex v, which prohibits the dumping of garbage from
three to 25 miles offshore unless it is ground to pieces smaller than one
inch. Disposing of plastics overboard is now prohibited in all u.s. waters and
in the waters of all signatory countries to marpol Annex v. (See Appendix 2 for
a listing of signatory nations.)
Between 1993 and 1998, the gao cited six incidents involving illegal disposal
of garbage or plastic by cruise ships. In one incident in February 1993, the crew
of the Regent Rainbow knowingly discharged 30 to 40 plastic bags of garbage
within the u.s. Exclusive Economic Zone (three to 200 miles offshore).41 As a
result, a $250,000 ﬁne was levied against Regency Cruises, Inc., the ship’s
owner. Regency was also required to spend an equal amount on equipment to
reduce garbage on its ﬂeet and to implement an environmental compliance plan.

Image by: Wernher Krutein / photovault.com

Cruise line companies should educate their passengers and crew on compliance
with marpol and u.s. solid waste requirements and develop environmental
training and education programs for onshore operators and guides. The
adequacy of portside waste reception facilities should be assessed, and where
inadequate, improved to accommodate the large amount of trash generated by
cruise ships.
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Today, many cruise ships retain some types of solid waste on board, such as
glass bottles, cans, plastic waste, and cardboard, and recycle or dispose of
such waste on land at the end of each voyage. Other plastics, paper, cardboard,
and combustibles (representing 75 to 85 percent of a ship’s total solid waste),
including food waste, are incinerated at sea; the resulting ash is disposed into
the ocean.40
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2.07 Air Pollution
Air pollution from cruise ships is generated by diesel engines that burn high
sulfur content fuel, producing sulfur dioxide (SOx), nitrogen oxide (NOx),
and particulate matter in addition to carbon monoxide, carbon dioxide,
and hydrocarbons. Shipboard incinerators also burn large volumes of garbage,
plastics, and medical waste, producing dioxin, furans, and other toxics.
Emissions from ships in general are a signiﬁcant source of air pollution.
According to researchers at Carnegie Mellon University, commercial shipping
(including cruise ships) contributes about 14 percent of global nitrogen
emissions and 16 percent of global sulfur emissions.42 Ships in general account
for about 31 percent of the total sulfur inventory of California.
The epa estimates that commercial shipping contributes more than a quarter of
a billion pounds of NOx into the atmosphere in the United States, about 42
percent of the total u.s. emissions.43 The nitrogen in NOx can also contribute to
the over-enrichment of waters, dead zones, and algal blooms. Sulfur emissions
play a very important role in global climate change. Smog and particulate matter
account for 15,000 premature deaths, one million respiratory problems, four
million asthma attacks, and thousands of cases of aggravated asthma, especially
in children, in the United States each year.44 Although the epa admits that large
marine engines contribute substantially to local air pollution in u.s. port areas,
it has failed to establish adequate emission limits for NOx emissions from large
Category 3 vessels (the largest size of marine vessel engines, including those
used by cruise ships).
There is an urgent need for tighter controls over vessel air emissions in general
and cruise ship emissions in particular. In 1996, the state of Alaska discontinued
air monitoring of cruise ships as a result of budget cuts. Responding to citizen
complaints about dirty air, an epa chief inspector was called in to test emissions.
He found exhaust plume particulate matter violations each time he tested.
During one inspection, each of three vessels docked in Juneau was producing
emissions in excess of regulations. In the spring of 2000, the epa cited Holland
America Line-Westours Inc., Princess Cruises, Celebrity Cruises, Norwegian
Cruise Line, Carnival Cruise Lines, and World Explorer Cruises for violating
Alaska’s air quality standards.
Responding to continuing complaints about cruise line air emissions, Alaska
created a Cruise Ship Air Emissions Working Group made up of representatives
of the state government, the cruise lines, epa, Coast Guard, several nongovernmental organizations, and numerous affected communities. The working
group’s tasks were to characterize the type and quantity of air pollutants emitted
by cruise ships, to determine the public health and environmental impacts
of those emissions, and to ﬁnd solutions. As a ﬁrst step, it developed an ambient
air quality monitoring program that began in the summer of 2000. In only
the ﬁrst two months of the state’s monitoring for visible smoke stack emissions,
30 violations were detected.45
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In 1996, Glacier Bay National Park and Preserve implemented a cooperative
agreement with the state of Alaska that allows the National Park Service to adopt
certain state air quality standards under federal law. The Park Service also
worked with the u.s. Coast Guard to create regulatory controls on cruise ships
in Glacier Bay and developed the park’s vessel management plan. As a result,
two cruise ships were issued administrative violations for exceeding stack
emissions standards set for Alaska. Norwegian Cruise Lines’ Norwegian Wind,
cited on July 16, 1999, and World Explorer Cruise Lines’ The Universe Explorer,
cited on June 20, 1999, will be prohibited from re-entering Glacier Bay if a second
administrative violation is issued within three years.
Nevertheless, in March 2002, the National Parks Conservation Association
listed Glacier Bay as one of the ten most endangered national parks in the
United States, primarily because of cruise ship air emissions, the killing of
a pregnant humpback whale by a cruise ship in 2001, and legislation sponsored
by Alaskan Senator Ted Stevens requiring the National Park Service to allow
an increase in cruise ship trafﬁc in the park, pending a study of the impacts of
cruise ship trafﬁc.
The epa was petitioned by Bluewater Network in 1999 to enact tougher emission
standards for large vessels and cruise ships.46 The petition alleges that the agency
has failed to carry out its mandate to promulgate air quality regulations for cruise
ships and other Category 3 marine engines and instead focused its attention
on land-based industries and vehicle emissions. The petition requests that the
epa establish enforceable standards for NOx, SOx, and particulate matter from
the Category 3 marine engines used by cruise ships. Bluewater ﬁled suit in
February 2000, when epa failed to act on the petition, and the case was settled
in October 2000. In the settlement, epa agreed to propose new rules to regulate
NOx emissions from ships by April 30, 2002, and to issue a ﬁnal regulation by
January 31, 2003, unless Annex vi of marpol, which regulates air pollution from
ships internationally, is ratiﬁed by at least 15 nations, including the United States.
Despite the recent activities in Alaska, air quality impacts from vessels have
received scant attention. Although Annex vi of the marpol treaty limits NOx
emissions to some extent (by about 11 to 17 percent), but technologies exist
(such as Selective Catalytic Reduction Units) capable of reducing NOx by
95 percent. Moreover, Annex vi has been ratiﬁed only by three nations (as of
January 2001), and the u.s. Senate has not yet even been requested to consider
it. Annex vi cannot take effect until it is ratiﬁed by at least 50 percent of the
world’s shipping tonnage. Clearly, imo and marpol cannot be relied upon to
effect the needed reductions in global ship emissions.
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While the working group’s air quality monitoring program has helped uncover
violations, it has not contributed to enforcement. Although the cruise ship
industry has been willing to perform the tests, it has insisted that the state may
not use the information to penalize the ship owners and that the names of
violating ships be withheld from the public. Although the state can use its
own data in enforcing regulations and prosecuting violations, this “enforcement
shield” arrangement obviously hinders such prosecutions.
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The epa should issue regulations to reduce air emission from cruise ships in
u.s. waters, and the United States should ratify Annex vi of the marpol
Convention to reduce air emissions from ships worldwide after the epa cleans
up its own act and issues the NOx regulations. The epa and the Coast Guard
should work with states to develop air-sampling programs, and the cruise line
industry should work to install the latest pollution control equipment.

2.08 Damage to Coral Reefs
The 7,000 coral reefs throughout the world are under severe threat from a host
of problems, including dredging, construction, sewage wastes, fertilizers, toxic
and hazardous materials, recreational misuse, global warming, and damage from
anchors and ship collisions.47 Jamaica and Florida, two major cruise destinations,
provide telling examples. Today, only ﬁve percent of the reefs surrounding Jamaica
support living coral, compared to 60 percent in 1982. In the Florida Keys,
one of the Western Hemisphere’s largest reef tracts is under tremendous stress
from the two and a half million visitors who come each year to ﬁsh, dive, and
boat. About 90 percent of Florida’s coral reefs are believed to be dead or dying.48
Two current examples demonstrate the damage that cruise ships can do to
such delicate and irreplaceable ecosystems. In George Town, Grand Cayman,
government scientists report that more than 300 acres of coral reef have
been lost to cruise ship anchors.49 A Norwegian Cruise Line ship ran aground,
destroying 80 percent of a coral reef in a national park off Cancun, Mexico.50
With cruise ships making some 400 visits to Cancun each year, the potential
for further accidents and environmental damage is extremely high.
A 1987 study found that, in the u.s. Virgin Islands National Park, a single boat
with 25 feet of anchor chain could damage 2,000 square feet of bottom coral
at a single site.51 According to the same study, 30,000 boats anchored in the park
that year. If these small boats can damage coral reefs to such an extent, one
can imagine the tremendous damage that can be caused by the massive anchors
and chains used by huge cruise ships.

2.09 Sedimentation
Dredging for constructing and expanding ports, resorts, marinas, and shipping
channels poses serious environmental threats to coral reefs, ﬁsheries, mariculture,
and coastal ecosystems. Sediment loading from dredging and runoff is one of
the biggest potential sources of reef damage and deterioration in the Caribbean
and the Paciﬁc.52 The resulting increase in turbidity reduces the light necessary
for photosynthesis and can cause severe damage to coral colonies, sea grass
beds, and mangroves. As these habitats deteriorate, the species that use them
for protection, spawning, and survival decline.
Dredging also redistributes and re-suspends pollutants that may have settled
or accumulated in the dredged material. Since port construction and expansion,
as well as maintenance dredging, often occur in highly industrialized ports
and waterways, sediment generated by these activities often contains toxic levels
of petroleum hydrocarbons, heavy metals, and other persistent pollutants.53
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Cruise ships passing through shallow channels often create plumes of sediment
from the action of their propellers. The larger the vessels, the more sediment
is suspended in the water and later deposited on potentially sensitive habitats.
For this reason, it is important to consider restricting the passage and anchoring
of large cruise ships in areas of special biological signiﬁcance, especially
shallow ones.

2.10 Endangered Species
Little information is available on the direct impacts of cruise ships on endangered
or threatened species. However, some reports give rise to concern. In June 1999,
the Vancouver Sun reported that a large rare ﬁn whale was discovered jammed
on the bow of the Celebrity cruise ship called the Galaxy, as it docked in
Vancouver Harbor. In July 1999, the Holland America Line’s Westerdam struck
a humpback whale about 60 miles south of Juneau.55 In January 2000, a small
Bryde’s whale was impaled on the bow of another Holland America Line ship,
the Nieuw Amsterdam.56 And in July 2001, government ofﬁcials reported that
an unidentiﬁed cruise ship rammed and killed a 37-year-old pregnant humpback
whale found dead in Glacier Bay National Park in Alaska.57
Other reported deaths of large cetaceans, consistent with injuries sustained by
being struck by a ship’s hull or propellers, could have been caused by cruise
ships. There is also evidence that engine and propeller noises associated with
whale-watching cruises may cause disruption of migration, feeding, and breeding
behavior of whales, dolphins, and pinnipeds, many of which are threatened
or endangered.58 Finally, in many locations around the globe, the development
of tourist facilities and the associated dredging, ﬁlling, and construction activities
are damaging or destroying critical habitat for many species of endangered
plants and animals.59,60
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These impacts from dredging ports for cruise ships and associated developments
are especially signiﬁcant for coral reefs and mangroves in island and coastal
nations under increasing pressure as cruise ship destinations. Port and resort
dredging and development are major issues in places such as Bermuda, the
Bahamas, the British Virgin Islands, the Federated States of Micronesia, Hawaii,
and Cancun, Mexico, which is under severe pressure from 111 resorts and harbor
projects currently under development.54

Industry Initiatives

Industry Initiatives

3.0

Experience has shown that when it
comes to protecting the marine
environment, enforceable standards
are preferable to voluntary standards,
no matter how well intentioned.
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In June 2001, iccl members adopted Cruise Industry Waste Management Practices
and Procedures.1 These environmental guidelines have been incorporated
into the 16 iccl member lines’ operating policies, and compliance has been
made a condition of iccl membership.2 They closely track new federal requirements
adopted for the state of Alaska. However, the guidelines do not subject cruise
line companies to criminal liability unless regulations or laws adopting the
standards are speciﬁcally enacted at the state or federal level. The guidelines
generally require gray water and black water to be discharged only while a
ship is under way and at least four miles from shore, and require certain photo
processing, x-ray, dry cleaning, and other toxic wastes to be recycled or disposed
of in accordance with applicable laws and regulations.

–
–
–
–
–
–
–
–
–

In addition, the guidelines require that cruise ships generally:
Fully comply with laws and regulations;
Maintain cooperative relationships with the regulatory community;
Design ships to be environmentally friendly;
Embrace new technology;
Improve purchasing strategies and product management to conserve resources;
Minimize waste and maximize reuse and recycling;
Optimize energy efﬁciency through conservation and management;
Manage water discharges; and
Educate staff, guests, and the community on positive environmental practices.
Twelve major cruise line companies have also implemented Safety Management
System (sms) plans for developing enhanced waste management systems
and increased auditing oversight. These sms plans are certiﬁed in accordance
with the International Maritime Organization’s International Safety Management
Code, although, as noted by epa, such voluntary management systems are not
a wholesale substitute for regulation.3
Industry management systems and guidelines are commendable and in some
cases exceed state, national, and international standards. The state of Florida
has even signed a memorandum of understanding (mou) with iccl and
the Florida-Caribbean Cruise Association agreeing to accept industry guidelines
as meeting the requirements of state law and deferring “reasonable assurances”
that cruise vessels are following industry standards to the Coast Guard. However,
experience has shown that when it comes to the protection of the marine
environment, enforceable standards are preferable to voluntary standards, no
matter how well intentioned.4,5,6,7
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Over the last eight years, state and federal law enforcement organizations and
environmental groups have taken a closer look at cruise industry activities.
Passengers have witnessed illegal garbage dumping, and surveillance videotapes
have captured harmful quantities of oil-contaminated bilge waste being
discharged into navigable waters. The International Council of Cruise Lines (iccl),
the professional association of the 16 major cruise lines that operate within
u.s. waters, recognizes that pollution is detrimental to both the environment and
business. As a result, iccl has brought attention to cutting-edge technologies
and operational changes that cruise lines are developing to reduce their impact
on the environment.
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Industry Initiatives

The International Council of
Cruise Lines, the professional
association of the 16 major
cruise lines that operate within
U.S. waters, recognizes that
pollution is detrimental to both
the environment and business.

iccl has also described a variety of initiatives to minimize or eliminate pollutants
and improve waste management and environmental procedures on board
cruise ships. Four member lines are implementing pilot gray water and black
water treatment systems that use reverse osmosis, centrifugal, and ﬁltration
technologies. Results of ﬁeld test evaluations on these systems will be shared
among the companies.
Cruise line companies have invested in garbage processing technologies for new
ships and have upgraded the equipment on older ships to process solid wastes
with compactors, comminuters, pulpers, shredders, and incinerators. Compactors
reduce the volume of garbage, allowing it to be stored on board until it can be
off-loaded at a port with an appropriate facility. Comminuters reduce food
scraps to a thinly chopped residue that is rinsed out of the machine by a stream
of water. The resulting slurry is discharged to the ocean. Pulpers reduce paper
and cardboard into a papier-mache-like slurry, which is also discharged into
the ocean. Shredders employ rotating blades to grind bones, metal, glass, and
plastics. Properly designed incinerators can burn most types of garbage, including
cardboard, paper, and, under certain circumstances, plastics.
Holland America is experimenting with a wide variety of new systems. One of
these treats and ﬁlters combined black and gray water to the point where it
can be recycled as ballast water, used to clean decks, or used as boiler water
feed. Holland America is also designing an “ash bricking” system to bag
incinerator ash. The company is also testing tributyltin-free hull paint (tbt is
a highly toxic, anti-fouling paint), chemical-free potable water treatment systems,
and oil-water separator systems that produce discharge with concentrations
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Royal Caribbean International and Celebrity Cruises recently christened the ﬁrst
cruise ship powered by gas turbine engines; the ship also employs a state-ofthe-art, two-stage incinerator to remove dioxins from gas emissions. Gas-turbine
technology reduces exhaust emissions by up to 90 percent. In addition, both
Royal Caribbean International and Celebrity Cruises burn food waste on board
rather than landing it at a port, and some vessels employ full-scale reverse
osmosis gray water treatment processes, and treat and recycle condensate from
air conditioners in on-board laundry facilities.
In addition to employing new technology to decrease the environmental impacts
of waste, many cruise lines provide funding for environmental projects such
as beach cleanups and poster competitions. On May 22, 2000, Royal Caribbean
Cruises Ltd. awarded $1.22 million in eight grants to marine conservation
organizations, including $450,000 over three years to The Ocean Conservancy to
support the International Coastal Cleanup and to expand its Model Communities
program for reducing marine pollution in Puerto Rico, the Bahamas, Bermuda,
and the u.s. Virgin Islands. Other signiﬁcant contributions include: a threeyear grant for $450,000 to the World Wildlife Fund to certify sustainable ﬁsheries
and to develop an eco-label for seafood products from those ﬁsheries;
$100,000 to the Tongass Coast Aquarium for research; and signiﬁcant donations
and grants to the National Audubon Society and other educational and nonproﬁt organizations.
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within the parameters set by national and international standards. The line is
also reviewing better methods to recycle number two plastic, using compactors,
densiﬁers, and plastic chipping machines, and installing a new digital printing
machine that uses pigments and mineral oil and requires no solvents.
According to Holland America, only three such printers are currently in use
in the United States and – at $400,000 versus the $30,000 cost of traditional
printers – they represent a big investment to minimize waste.

Rules of the Road

Rules of the Road:
Who’s in Charge?

4.0

4.01 International
4.02 National
4.03 State and Local

Programs to address cruise ships’
solid and liquid waste streams
on an international scale are still
either ineffective or nonexistent.
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4.01 International
The United Nations International Maritime Organization (imo) sets international
maritime vessel safety and marine pollution standards. Based in London,
the imo comprises representatives from 152 major maritime nations including
the United States. The imo implements the 1973 International Convention
for the Prevention of Pollution from Ships, as modiﬁed by the Protocol of 1978.
This convention is known as marpol 73/78. Cruise ships ﬂagged under
countries that are signatories to marpol are subject to marpol’s requirements,
regardless of where they sail. Regulations covering the various sources
of pollution from ships are contained within six Annexes of the Convention:
Annex I: Regulations for the Prevention of Pollution by Oil
Annex II: Regulations for the Control of Pollution by Noxious Liquid Substances
in Bulk
Annex III: Regulations for the Prevention of Pollution by Harmful Substances
Carried by Sea in Packaged Form
Annex IV: Regulations for the Prevention of Pollution by Sewage from Ships
Annex V: Regulations for the Prevention of Pollution by Garbage from Ships
Annex VI: Regulations for the Prevention of Air Pollution from Ships
Member nations are responsible for vessels registered, or “ﬂagged,” under
their respective nationalities. This responsibility includes certifying a vessel’s
compliance with established marpol pollution prevention standards.
The host country, or port state, boards and examines foreign-ﬂagged vessels
to ensure that they are operating within international standards.
marpol Annex v designates special areas in which disposing of all garbage –
except food waste – is prohibited. (See Table 4 for other marpol requirements.)
These special areas are the Wider Caribbean Region (including the Gulf of Mexico
and the Caribbean Sea), the Mediterranean Sea, the Baltic Sea, the Black Sea,
the Red Sea, the Persian Gulf, the North Sea, and the Antarctic. But because
adequate on-shore waste facilities do not exist in many of these areas, the
special discharge prohibition requirements currently apply only to the Baltic Sea,
North Sea, and Antarctic. The United States is party to four other international
conventions administered by the imo that are related to ship safety and to
protecting the marine environment: the International Convention for the Safety
of Life at Sea (solas); the International Convention on Standards, Certiﬁcation,
and Watchkeeping; the International Labor Organization Convention No. 147,
Concerning Minimum Standards on Merchant Ships; and the International
Convention on Load Lines. (See Appendix 2 for a list of all signatory nations.)
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While it is by no means exhaustive, this chapter summarizes the most signiﬁcant
laws – international, national, and local – that regulate the cruise line industry.

Rules of the Road

The imo also established the International Safety Management (ism) Code
in 1998, which creates an international standard for the management and safety
of vessels under solas. The ism Code’s safety management system establishes
guidelines and rules related to increased passenger safety and pollution prevention.
The ism code requires cruise ship companies to have a certiﬁed environmental
compliance and waste management plan. Once a company completes its plan,
the imo issues a document of compliance and a safety management certiﬁcate,
which is valid for ﬁve years and must be endorsed annually. Passenger
ships must keep a safety management manual and current safety audit records
on board. Both are subject to port state examination.
In order for imo safety and pollution standards to be binding, they must ﬁrst
be ratiﬁed by a total number of member countries whose combined gross
tonnage represents at least 50 percent of the world’s gross tonnage. This process
can often be lengthy and time-consuming. To date, for example, neither
Annex iv (which regulates sewage disposal) nor vi (which regulates air pollution)
has entered into force because neither has yet been ratiﬁed by the requisite
number of nations (see Appendix 2). Consequently, programs to address cruise
ships’ solid and liquid waste streams on an international scale are still either
ineffective or nonexistent.
Some nations, such as Bermuda, have adopted their own regulations for the
cruise line industry. Yet the most signiﬁcant problem facing many small countries
is a lack of regulation, inspection, and enforcement. For example, at ports
of call throughout the Caribbean and developing world, port reception facilities
are often nominal or simply unavailable. In 1994, the imo implemented the
Wider Caribbean Initiative for Ship-generated Wastes (wcisw), which encourages
Wider Caribbean Basin countries to implement marpol 73/78 by developing
port reception facilities and adequate facilities for ship-generated wastes.
Unfortunately, this program was discontinued in February 1999, before any of
the target nations had developed such facilities, because of funding disputes
between imo and the World Bank. Consequently, with the exception of
discharging macerated foods beyond three miles, ships are not yet required to
adhere to the requirements of the Caribbean’s marpol “special area” designation.

4.02 National
The u.s. Coast Guard, the Environmental Protection Agency, and the Department
of Justice are the primary federal agencies with jurisdiction over cruise ships in
u.s. waters. The Coast Guard has primary investigative and regulatory oversight
of the cruise ship industry; the epa develops standards and regulations pertaining
to vessel discharges; and the Department of Justice prosecutes violations
of federal law. In addition, the Department of State represents the United States
at meetings of the International Maritime Organization and international treaty
negotiations, and is responsible for pursuing foreign ﬂag violations.
These laws, described in Chapter ii, are summarized in Table 4 (at right).
Note that gray water discharges from cruise ships are not regulated under u.s. law.

30

A Report by The Ocean Conservancy

Table 4: Major Federal Laws and Regulations Applicable to Cruise Ship Wastes
Sewage

Requirements

Responsible
Federal Agencies

Rules of the Road

Clean Water Act Section 312 and regulations
(33 cfr 159 and 40 cfr 140)

Statute

– Cruise ships longer than 65 feet must treat sewage in
Type ii or iii Marine Sanitation Devices (msds).*
– No discharge of untreated sewage within three miles
of shore.
– No restrictions on discharging gray water.
– States may establish No Discharge Zones (ndzs) with
epa approval.
– Coast Guard inspects and enforces msd requirements.
– epa issues standards and regulations for msds and
approves ndzs.
– States may enact their own clean water laws within
three miles.

Air Pollution

Clean Air Act and Amendments of 1970
(42 usc 7401 et seq.)
State Implementation Plans (40 cfr 51)

Statute

Requirements

Responsible
Federal Agencies

– epa will be issuing new air standards for large
(category 3) marine engines by 1/03.
– States develop plans to implement, maintain, and
enforce national ambient air quality standards
and may include cruise ship smokestack emissions
within monitoring and enforcement activities.
epa
Respective states

Solid Wastes
Statute

Requirements

–
–
–
–
–

Responsible

marpol 73/78 Annex v implemented by the Act to
Prevent Pollution from Ships, Marine Plastic Pollution
Research and Control Act and regulations (33 usc 19011912, 33 cfr 151).
All vessels greater than 26 feet must display placards
showing that dumping of all plastics is prohibited.
Dumping ﬂoatable dunnage, lining, and packing material
is prohibited within 25 miles.
Dumping other unground garbage is prohibited within
12 miles.
Dumping garbage ground in pieces larger than one inch
is prohibited within three miles.
Requires vessel waste management plans, and port
waste reception facilities
Coast Guard

Federal Agencies
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* Type ii msds must not allow effluent
to exceed bacteria counts of
200 fecal coliform/100 milliliters
and suspended solids of 150
milligrams/liter. Type iii msds or
holding tanks require all sewage
to be held on board until it can be
properly disposed.

Toxic Wastes

Rules of the Road

Statute

Requirements

Responsible

Resource Conservation and Recovery Act (rcra)
(42 usc 6901 et seq.)
– Regulates the treatment, storage, and disposal of
hazardous wastes.
– Ambiguity regarding “point of discharge” and whether
cruise ships or ﬂeets are large or small generators
of toxic wastes such as paint, dry cleaning ﬂuids, photo
chemicals, medical wastes, etc.
epa

Federal Agencies
Oil
Statute

Requirements

Responsible

Oil Pollution Act of 1990 (opa 90, 33 usc 2701 et seq.);
section 311 of the cwa; and regulations (33 cfr 151)
– No visible sheen or oil content less than 15 ppm within
12 miles.
– No more than 100 ppm discharged en route beyond
12 miles.
– Oily waste must be retained on board and
discharged at an appropriate reception facility.
– Oil spill response plans are required.
– Oil record books are required for disposal of oily
residues and bilge water.
Coast Guard

Photo by Pro-visions.com

Federal Agencies
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Ultimately, the decision on whether or not to conduct a state or local investigation
rests with the state’s attorney general or local prosecutor’s ofﬁce, where resources
are often limited. In 2000, the state attorney general’s ofﬁce in Alaska, for
example, employed only one criminal environmental attorney and investigator
for the entire state.
In California, legislation enacted in September 2000 creates a cruise ship
environmental task force to evaluate the practices and waste streams of large
cruise ships (a.b. 2746). It requires cruise ships that operate in California
to monitor and record the releases of all waste materials and to submit reports
to the state legislature, which assesses the impacts of those releases on water
quality, human health, and the marine environment. The state air board must
also measure and record the opacity of air emissions of vessels while berthed or
anchored within the state. Hawaii is considering similar legislation.
In March 2000, Florida’s Department of Environmental Protection signed a
memorandum of understanding with the member lines of the Florida-Caribbean
Cruise Association in which the industry pledged to comply with laws and
regulations pertaining to waste streams consistent with iccl waste management
guidelines. Yet the mou details no enforcement mechanism to ensure compliance.
Alaska’s southeastern coast, notable for its fabled Inside Passage and a prime
destination for cruise ships, poses special problems for the state. Because
small areas within the Passage are outside the three-mile u.s. limit, some ships
discharge untreated human waste into these “donut holes.” In fact, the donut
holes attracted so much trafﬁc that they presented a navigational safety hazard.
In July 2001, Alaska Governor Tony Knowles signed into law a bill that established
an unprecedented monitoring and testing program for cruise ship discharges.
The new law, h.b. 260, for the ﬁrst time prohibits the discharge of untreated
gray water into state waters and sets gray water standards. It also requires all
owners and operators of cruise ship vessels to register with the state, maintain
and provide records of all discharges, collect routine samples of vessels’
treated sewage, gray water, and other wastewater, and imposes a “head tax”
or port fee, to help the state pay for compliance. Alaska also passed a bill in
2000 banning the use of tbt, a highly toxic, anti-fouling paint, on large vessels,
including cruise ships, that enter its waters.
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4.03 State and Local
Recently, state governments have begun to consider the economic and
environmental impacts of the cruise line industry. In the past, complaints or
allegations by citizens to state agencies would have been forwarded to the
u.s. Coast Guard or the epa. Some states, notably Alaska, California, and Hawaii,
have adopted or are considering legislation to provide additional oversight
over cruise vessels that operate within their jurisdictions.

Rules of the Road

Alaska’s efforts to enact strong state controls on cruise ships also prompted the
106th Congress to enact new federal legislation. The new law, h.r. 5666,
prohibits cruise ships from discharging untreated sewage and gray water in the
Alexander Archipelago in southern Alaskan waters. It also prohibits the discharge
of treated sewage and gray water within one mile of shore and at less than
six knots; requires the Coast Guard to inspect cruise vessels for compliance
and properly functioning equipment; authorizes the Coast Guard to conduct
surprise inspections of vessel logbooks and discharges; authorizes the epa
to establish efﬂuent standards for treated sewage and gray water; and authorizes
the state of Alaska to establish no-discharge zones to prohibit all discharges
of gray water and sewage from cruise vessels in any waters within the state.
This new federal law, combined with Alaska’s strong new sampling, testing,
and reporting requirements, establishes a framework for the adoption of model
federal legislation that should be applicable throughout u.s. waters.

This new federal law, combined with Alaska’s
strong new sampling, testing, and reporting
requirements, establishes a framework for
the adoption of model federal legislation that
should be applicable throughout U.S. waters.
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5.01
5.02
5.03
5.04

5.0

Cruise Ship Waste vs. Municipal Waste
Comparing Cruise Ships to Small Cities
Coast Guard Inspections Are Hamstrung
Foreign Flag Violations

The Clean Water Act requires all
vessels to have a Coast Guard-certiﬁed
marine sanitation device that meets
federal standards. But this law applies
only within three miles of the U.S.
coast; beyond three miles, ships may
discharge raw sewage anywhere.
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How Are U.S. Laws Working?
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How Are U.S. Laws Working?

The responsibility for preventing, investigating, and adjudicating civil maritime
environmental violations falls primarily to the Coast Guard. Criminal violations
by cruise ships and cruise lines are referred to the u.s. Department of Justice for
prosecution. In turn, the Justice Department uses the expertise and resources
of the Federal Bureau of Investigation, the Environmental Protection Agency, and
the Coast Guard to help investigate and prosecute criminal cases.

5.01 Cruise Ship Waste vs. Municipal Waste
Discharges into the marine environment from cruise ships and discharges from
land-based facilities are regulated differently. The Clean Water Act was developed
initially to control discharges from municipal sewage treatment plants and
industrial facilities through the National Pollutant Discharge and Elimination
System (npdes). Applicants for npdes permits must submit information on the
composition of their wastewater, including metals and other toxic substances,
and the ﬂow and frequency of the discharge. The epa establishes national,
technology-based efﬂuent limits that specify the rate, concentration, and amount
of pollutant that may be discharged. But sewage discharged from cruise ships
and other vessels is exempt from npdes permit requirements and efﬂuent
limits; moreover, gray water is not regulated by the epa and therefore can be
dumped anywhere.
In lieu of an npdes sewage treatment permit, section 312 of the Clean Water
Act requires all vessels to have a Coast Guard-certiﬁed marine sanitation
device (msd) that meets federal standards. But this law applies only within
three miles of the u.s. coast and, beyond three miles, ships may discharge
raw sewage anywhere.
This method of regulating sewage discharges from cruise ships and other vessels
does little to prevent the discharge of numerous harmful substances. While
the npdes permit program strictly regulates the concentrations of a wide variety
of pollutants, regulations governing vessels address bacterial contamination
and total suspended solids only. This means that unlimited quantities and
concentrations of other pollutants, such as heavy metals, solvents, detergents,
cleaners, pesticides, oil and grease, may be discharged. To limit pollution
effectively and equitably, the epa should establish a permit program for vessels
similar to that the one used in Alaska, based upon the npdes permit system for
land-based discharges.
Currently, Coast Guard inspection and oversight of the cruise vessel regulatory
program is inadequate. Quarterly inspections do not allow sufﬁcient time
to examine sophisticated plumbing and treatment facilities thoroughly. Nor are
there programs in place to adequately monitor efﬂuent or receiving water to
determine if equipment is functioning properly. By contrast, land-based sewage
treatment plants and industrial facilities undergo regular water quality testing,
despite the shortage of state and federal inspectors.
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As part of its npdes permit requirements, the city of Haines must periodically
sample its wastewater and chemically analyze those discharge constituents most
likely to affect water quality or the health of marine organisms or the public.
Further, it must test the toxicity of its discharge by determining survival time of
various marine organisms exposed to samples of its treated waste. It must also
submit regular discharge monitoring reports to document its compliance with
permit conditions and to report violations and steps taken to end noncompliance.
Since the cruise ship can operate without a permit, it was not required to
sample, to report on its discharges, or to perform toxicity testing until July 2001,
when the state enacted h.b. 260 (see above). Nowhere else in the United States
is this required.
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5.02 Comparing Cruise Ships to Small Cities
Comparing the discharges of a large cruise vessel and a small city helps to
illustrate these discrepancies. The estimated maximum wastewater discharge
(sewage, gray water, laundry waste, and oily bilge water) from a cruise ship
operating in Alaskan waters is about 346,000 gallons per day. The city of Haines,
Alaska, with a population of about 1,325, discharges an average of 307,000
gallons per day. (See Table 5.) Because Haines’ wastewater is regulated by
an npdes permit, it must meet discharge criteria for a variety of pollutants that
have been found in its waste stream – including metals, ammonia, and coliform
bacteria – and it must control the biological oxygen demand and suspended
solids in its discharge. The ship, however, need only meet bacterial and suspended
solids criteria, and only within three miles of shore.

How Are U.S. Laws Working?

Table 5: Cruise Ship vs. Municipal Waste Production*
Waste Source

Black Water

Constituents

Human waste

Produced

Effluent Quality

per Day

Required

<16,000g

Unregulated >3 nautical
At <3 nm, fecal coliform

miles (nm)

count <200/100 ml; total
suspended solids <150mg/l
Gray Water

Showers,

<325,000g

(Cruise Ship)

sinks, laundry,

Unregulated anywhere.
Coliform and total

other†

suspended solids
assumed < black water.

Bilge Water

Oily waste

<15 ppm oil <12 nm

<5,300g

(Cruise Ship)

<100 ppm oil >12 nm

Total

346,300g

Haines, AK

All of
the above

‡

307,000g

npdes permit standards
+ sampling & dmrs §.

* Adapted from W.D. Eley, 2000, A Survey of Waste Stream Discharges and Solid Waste Handling Practices of Cruise
Ships Operating in Southeast Alaska (Appendix B, Report to The Wastewater and Solid Waste Work Group, Alaska
Cruise Ship Initiative). Quantities represent maximums for cruise vessels in the Alaska trade carrying approximately
3,000 passengers and crew.
†Can include fecal coliform, food waste, oil and grease, detergents, cleaners, pesticides, heavy metals, and other
hazardous waste but is not treated or regulated.
‡epa Region 10 data. Approximate population = 1,325
§ Discharge monitoring reports.

This comparison clearly suggests that the current methods for regulating cruise
ship waste discharges do not protect public health or the environment.
The current regulatory program is an artifact of an era when cargo vessels had
crews of 20 and the cruise line industry carried only a fraction of its current
14 million passengers per year. While some cruise line companies are attempting
to build cleaner vessels with better on-board treatment facilities, there is no
guarantee that that such facilities will be maintained or regularly used or that
vessel discharges from such ships will approach the ranges required for landbased discharges. Moreover, as recent wastewater monitoring of Alaskan cruise
line vessels indicates, serious inadequacies exist even in these state-of-the-art
treatment technologies.1

5.03 Coast Guard Inspections Are Hamstrung
The u.s. Coast Guard is charged with extensive surveillance, inspection, and
compliance monitoring of cruise ships. But it lacks the resources and time to
completely fulﬁll its regulatory responsibilities, and so, by default, it emphasizes
safety rather than environmental compliance. As the u.s. Government Accounting
Ofﬁce noted, “The Coast Guard’s ability to detect and resolve violations is
constrained by the narrow scope of its routine inspections, a signiﬁcant reduction
in aircraft surveillance for marine pollution purposes, and a breakdown of the
process for identifying and resolving alleged violations referred to ﬂag states.”2
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The Coast Guard Control Veriﬁcation Examination (cve) is ﬁrst and foremost
a review of the safety and seaworthiness of a cruise vessel. During a cve,
Coast Guard inspectors review a vessel’s pollution compliance records.
marpol-required equipment and placards are spot-checked, and all oil dischargemonitoring systems and components are examined. If time permits, the vessel’s
oily water separator is also tested.
Today’s cruise ships, although they are comparable to ﬂoating cities, are subject
to a mere half-hour per inspection for environmental compliance. Thus, a cve
is unlikely to detect operational problems or violations in the complex plumbing
systems that isolate and convey black water, gray water, and bilge water or
in the on-board oil separators, sewage treatment devices, and incinerators.
Nor does the cve or any other requirement actually mandate testing this
equipment. Numerous cases of inoperative or inadequately maintained pollution
control equipment observed by Department of Justice ofﬁcials raise serious
concerns regarding the cruise lines’ voluntary compliance with environmental
regulations and practice.3,4
In its recent analysis of foreign-ﬂagged discharges that the Coast Guard
investigated between 1993 and 1998, the gao noted that Coast Guard
surveillance and enforcement programs declined signiﬁcantly over the ﬁve-year
period. For example, in Florida, the state that hosts the highest concentration
of cruise ships in transit or port operations, the Coast Guard cut aircraft
surveillance hours in half between 1993 and 1998. (In 1993, the Coast Guard
ﬂew 583 hours of aerial surveillance for marine environmental compliance,
whereas in 1998 it ﬂew only 283 hours.)5 Evidence suggests that some cruise
ships were seeking to exploit this shortfall in u.s. Coast Guard resources:
– In 1994, two corporate ofﬁcers and a ship’s master with American Global Line,
the former parent company of American Hawaii Cruises, were found guilty and
ﬁned $100,000 for dumping ﬁve tons of concrete, metal, paneling, a dishwasher,
refrigerators, and other garbage into the sea.6
– Passengers aboard the Regal Princess, a Princess Cruises, Inc., ship, videotaped
plastic bags of trash being tossed overboard by the crew. The videotape was
aired on nbc’s “I Witness Video” in 1992 and used by prosecutors to bring
charges against Princess Cruises, which pled guilty to a felony violation and paid
a $500,000 ﬁne.7
– In 1998, hal Beheer bv, Holland America Line’s parent corporation, pled guilty
to felony violations for illegally discharging oily water in Alaska and paid a
$1 million ﬁne. A crewmember, who had refused an order to illegally pump oily
bilge water overboard, reported the incident to authorities.8
– Between 1994 and 1998, at least eight ships owned and operated by Royal
Caribbean Cruises Ltd. were involved in hundreds of separate incidents of illegally
discharging oily waste and wastewater contaminated by pollutants through ships’
gray water systems. In many cases, Coast Guard cve inspectors were misled
by false oil record books and deceptive statements from ships’ crews. Some ships’
engineers installed temporary pipes to bypass oil-water separators, allowing
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Cruise ships are examined upon ﬁrst entering u.s. waters and then quarterly and
annually thereafter. These examinations vary in scope and in the areas
scrutinized. For example, inspectors may or may not choose to examine marine
sanitation devices.

How Are U.S. Laws Working?

unprocessed oily bilge water to be discharged directly to the sea.
These pipes were disassembled and stored away during scheduled Coast Guard
inspections. The company pled guilty and was ﬁned a total of $26 million.
The company was placed on a ﬁve-year probation and further ordered to
develop and implement environmental compliance plans and submit quarterly
third-party environmental compliance reports to the federal courts and the
u.s. Coast Guard.9
– Nearly 70 other cruise ships operated by 42 different companies were involved
in conﬁrmed illegal discharge cases between 1993 and 1998, a sobering number
given the paucity of regulations, inspections, and enforcement programs.10
In response to a Freedom of Information Act request by The Ocean Conservancy,
the u.s. Coast Guard revealed that between 1993 and 1998, cruise ships were
charged with 490 safety or environmental violations. During this period,
the Coast Guard also issued 73 tickets to cruise ships for oil spills of 100 gallons
or less and recommended total penalties of more than $1.8 million. Ultimately,
these penalties were negotiated or pled down to $528,825. These civil penalty
ﬁnes of $528,825 for the entire industry over a ﬁve-year period represented
only 0.006 percent of one company’s (Carnival Corporation) net income
for one year. Combined respective Coast Guard and Department of Justice civil
and criminal assessments of approximately $30.5 million over a ﬁve-year period
represent less than four percent of Carnival Corporation’s 1998 net income.
Clearly, the deterrent effect of such ﬁnes is negligible.

5.04 Foreign Flag Violations
The u.s. Department of State, in conjunction with the u.s. Coast Guard, represents
the United States at meetings of the International Maritime Organization. The
Department of State also serves as a liaison to ﬂag states, reporting to them
on violations discovered by the Coast Guard. The effectiveness of this approach
is extremely important, because the vast majority of cruise ships in u.s. waters
are foreign ﬂagged, including nearly all ships of the larger companies such as
Royal Caribbean, Carnival, Princess, and Holland America.
However, the gao found that the “relatively poor response rate from other
countries on alleged discharge incidents is not in conformance with international
agreements,” undermining the imo’s efforts to stem marine pollution. The gao
reported that, before 1992, no action was taken by ﬂag countries in 99 of 111
alleged Annex v violations referred to ﬂag states by the u.s. Department of State.11
This ﬁnding led to a change in u.s. policy. In 1992, the u.s. government began
its own program of enforcing marpol and punishing violations within its waters.
Yet even though the Coast Guard referred 17 cruise-ship-related pollution
cases to the State Department from 1993 through 1999, there is no information
on ﬁle with either agency regarding the disposition of these cases. The gao
ﬁndings indicate that the State Department and the Coast Guard must make a
far stronger effort to follow up on marpol referrals to ﬂag countries.12 marpol,
after all, cannot be effective without the resolve and determination of the
signatory countries.
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The epa itself has acknowledged that federal laws “may not be completely
comprehensive . . . and could be more comprehensively exercised.”13
It recommends assessing: cruise ship waste streams and their impacts on
water quality and the marine environment; effectiveness of existing programs,
regulatory and non-regulatory, for managing those waste streams; and
options for better management, including both new regulations and voluntary
industry programs. Therefore, it is incumbent upon the State Department
and Department of Justice to ensure that governments follow up on foreign
ﬂag violations by working through the International Maritime Organization
and marpol and by other diplomatic means.

What the Future Holds

What the Future Holds:

6.0

Recommendations

The strong growth of the cruise ship
industry has outpaced our ability
to adopt effective laws to regulate its
environmental impacts.The time
has come to protect our oceans with
measures at least as effective as those
we use to protect our rivers, lakes,
and streams, and the air of our cities,
towns, and rural areas.
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Sylvia Earle, Scientist and Ocean Explorer

As the cruise line industry continues its rapid growth, its impacts grow accordingly.
To deal with increasing volumes of waste, some cruise lines have made signiﬁcant
investments in advanced solid waste and wastewater processing equipment
and have developed Cruise Industry Waste Management Practices and Procedures,
to promote waste minimization, reuse, and recycling throughout the industry.
But cruise ship companies have yet to eliminate illegal discharges. Over the
past decade, nearly 70 ships associated with 42 different cruise lines have been
cited for illegal discharges of oil, sewage, gray water, plastics, and other solid
waste. Fines for violations of more than $30 million have been levied against
these companies.1
However, effective enforcement is difﬁcult. Criminal prosecutions, led by the
u.s. Department of Justice, indicate that cruise line company assets often
are located in offshore ﬁnancial institutions, protected from investigation and
liability by strict privacy laws. Furthermore, cruise ships often sail under “ﬂags
of convenience,” which provide havens from regulatory oversight and compliance
with environmental laws. Small cruise lines often operate in areas with little or
no environmental regulation or enforcement capacity.
Controversy continues to surround the industry’s waste management practices
for a variety of other reasons:
– Mechanisms to ensure compliance with solid waste, oily bilge, and sewage
discharge regulations are inadequate or absent;
– Gray water, which constitutes the largest volume of cruise ship wastewater,
is essentially unregulated, although it is known to contain highly toxic
pollutants; and
– Violations of oil and plastics discharge laws continue.
The industry has sought to reduce its impacts on the marine environment
through voluntary programs. But a more proactive step would be to design and
implement a sampling program building on the Alaska example and those
used by land-based dischargers. Such a program would clearly measure the
effectiveness of voluntary programs and new clean-ship technologies. A sampling
program would also verify whether or not discharges from newer vessels are
comparable to advanced treatment from land-based sewage treatment plants.
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“We’ve made the investment needed to venture into
the skies, and it has paid off mightily. We’ve neglected
the oceans, and it has cost us dearly. This is the
time to do for the oceans in the 21st century what our
predecessors did for space.”

Consequently, The Ocean Conservancy offers the following recommendations.

What the Future Holds

Reduce and Regulate Cruise Ship Discharges
p Congress should pass national legislation banning the discharge of untreated
sewage from cruise ships in all u.s. waters and requiring that treated sewage
and gray water be discharged only while a vessel is underway at six knots speed
or more and at least 12 miles from shore.
p The epa should repeal its regulation exempting ballast water discharges from
the Clean Water Act. The epa and the Coast Guard should establish a mandatory
ballast water treatment program, and all cruise ship companies should be
required to install and use ballast water treatment systems on their vessels.
p Congress and the epa should clarify that toxic and hazardous cruise ship wastes
discharges from dry cleaning operations, photo laboratories, paints, copying
machines, and pharmacies are regulated under the Resource Conservation and
Recovery Act and may not be discharged into u.s. waters.
p epa should adopt regulations to implement Executive Order 13158 on Marine
Protected Areas, issued by President Clinton in May 2000, to identify ocean areas
that warrant additional pollution protection, adopt marine water quality standards,
and give states the authority to designate no-discharge zones to reduce the
impacts of cruise ships on sensitive ecosystems. Draft rules to establish water
quality standards beyond three miles and to create no-discharge zones for special
ocean sites were put on hold by the Bush Administration in 2002.2
Improve Monitoring and Inspections
p Congress should increase Coast Guard funding for inspections, certiﬁcation,
and monitoring waste streams.
p The Coast Guard should use aerial surveillance and surprise inspections of
pollution control equipment, sewage, gray water (where applicable), and bilge
water discharges to ensure that they are in compliance with state and federal
standards.
p epa should work more closely with the Coast Guard in inspecting cruise line
compliance with environmental regulations to take advantage of its experience
in designing and implementing waste management systems.
p Independant, veriﬁable, regular, and comprehensive water sampling programs
should be established by the epa in conjunction with the Coast Guard, states,
and the cruise line companies to characterize the constituents, toxicity, location,
volume, and impacts of cruise vessel discharges.
p Cruise ship companies should be responsible for preparing and submitting
reports to the Coast Guard, epa, and state governments on the performance
of treatment systems and all discharges within u.s. waters. This data should
be made available to the public through appropriate federal, state, and
local agencies so that affected communities have the information necessary
to make informed choices.
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p The State Department and Department of Justice should ensure that
governments follow up on foreign ﬂag violations by working through the
International Maritime Organization and marpol and by other means.
p The Coast Guard and epa should levy stringent penalties to ensure that cruise
line companies comply with record keeping and reporting requirements for
all waste streams and garbage logs.
p Fines and penalties associated with the Coast Guard’s civil hearing and
“Ticket Program” should be evaluated to determine their deterrent effect and
be adjusted accordingly.
p Third-party reporting of environmental violations (crew, passengers, and
citizens), including the use of on-board observers, should be encouraged
through the use of educational materials and citizen suits.
Improve Air Quality Control
p The epa should work with the u.s. Coast Guard and the states to develop an
air-sampling program to monitor and characterize ship emissions, especially
in ports located in problem air basins.
p epa should promulgate ﬁnal regulations by January 2003 to reduce not only
nitrogen emissions from cruise ships and other large vessels under the
Clean Air Act, but also other signiﬁcant emissions such as sulfur, particulate
matter, hydrocarbons, carbon monoxide, carbon dioxide, and onboard incinerators.
p Where feasible supplies and infrastructure exist, cruise ships should be required
to use the local power grid to reduce air emissions when in port.
p After epa has proposed regulations to limit the emissions of u.s. vessels, the
u.s. should ratify Annex vi to marpol to limit emissions from vessels worldwide.
p Cruise ships should take the initiative and use the latest technologies to reduce
NOx emissions through Selective Catalytic Reduction Devices, particulate
emissions through the use of traps, and SOx emissions through the use of low
sulfur fuels.
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What the Future Holds

Strengthen Enforcement Mechanisms

Develop Education and Training Programs

What the Future Holds

p Cruise line companies should adopt programs to educate their crews and
employees regarding compliance with marpol regulations and other laws.
p Cruise line companies should also establish awareness programs to educate
passengers before they embark to limit the amount of packaged materials
brought on board, such as disposable razors and toiletries.
p The Coast Guard, epa, and Department of State should request that the imo
update its 1990 study on the adequacy of port waste reception facilities.
p Cruise lines should implement “green” training and education programs for
operators and guides.
Improve Research and Development
p New and more effective solid waste and wastewater processing technologies
must be developed through advanced research programs funded by industry and
the federal government.
p The cruise line industry should design and implement its own sampling program
to demonstrate its clean-ship technology and continue to work with manufacturers
on state-of-the-art equipment to reduce solid, liquid, and air emissions.
p All new cruse ships should be designed with the latest equipment to eliminate
the discharge of wastes into the marine environment.
p Cruise ships should develop and use nontoxic and tributyltin-free hull paint.

Let’s look to the future. Currently under design is The Freedom Ship, a 4,500-footlong, 750-foot-beam, mobile modern city with 50,000 residents. Suites start at
$121,000 for a 300-square-foot room, and go up to $11 million for a 5,100-squarefoot suite on the 21st ﬂoor. The vessel will circumnavigate the globe every two
years, making port calls along the way. It will feature a major trade center and
an extensive duty-free international shopping mall, as well as residences, banks,
hotels, a library, a hospital, light manufacturing, and recreational facilities.
The vessel has attracted $50 million in purchase reservations.3
With its huge size and its potential for affecting ocean ecosystems around the
world, Freedom Ship is a symbol of the enormous challenge we face. The strong
growth of the cruise ship industry has outpaced our ability to adopt effective
laws to regulate its environmental impacts. The time has come to protect our
oceans with measures at least as effective as those we use to protect our rivers,
lakes, and streams, and the air of our cities, towns, and rural areas. Will we
continue to treat our oceans as mere travel routes and depositories for trash?
Or will we ﬁnally realize that our own quality of life ultimately depends upon the
health of our oceans?
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Appendix 1: Speciﬁcations for Voyager of the Seas *

Cruise Line

Royal Caribbean Cruise Lines

Delivery Date

November 1999

Builder

Kvaener Masa – Finland

Flag

Liberia

Tonnage

142,000 tons

Length

1,017 feet

Beam

157.5

Speed

22 Knots

Passengers

3,840

Crew

1,181

Passenger Decks

14

Elevators

14

Cabins

1,648

Dining Areas

5

Meeting rooms/Lounges 3(capacity > 2,250 seats)
Bars/Night Clubs

7

Entertainment Areas

6

Swimming Pools

3

Facilities include: shopping and strolling mall, rock-climbing wall, ice-skating rink, in-line skating track, basketball
court, miniature golf course, jogging track, aerobics/fitness center, complete broadcast facilities and equipment for
staging live concerts and other high-tech shows.
*Currently the largest cruise ship in the world
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Appendix

Voyager of the Seas*

Appendix 2: Status of International Conventions

inmarsat oa 76

inmarsat amendments 94

inmarsat Convention 76

•

•

•

•

•

•

•

•

•

stp Protocol 73

•

stp Agreement 71

•

sar Convention 79

•

stcw-f Convention 95

•

stcw Convention 78

sfv Protocol 93

csc amendments 93

csc Convention 72
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Country

•

Afghanistan
Albania

•

Algeria

•

•

•

•

•

•

•

•

Andorra
Angola

•

•

•

•

•

Antigua & Barbuda

•

•

•

•

•

•
•

•

•

•

Argentina

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Armenia
Australia

•

•

•

Austria

•

•

•

•

Azerbaijan

•

•

Bahamas

•

•

•

•

•

•

•

•

Bahrain

•

•

•

•

•

•

•

•

•

Bangladesh

•

•

•

•

•

•

•

•

•

Barbados

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Belize

•

Benin

•

•

•

•

•

•

•

•

•

•

•

Belarus
Belgium

•

•

•
•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

Bhutan
Bolivia

•

Bosnia & Herzegovina

•

•

•

•

•

•

Botswana
Brazil

•

•

•

•

•

•

•

•

Brunei Darussalam

•

•

•

•

•

•

•

•

Bulgaria

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Burkina Faso
Burundi
Cambodia

•

Cameroon

•

•

Canada

•

•

Cape Verde

•

•

•

•

•

•

•

•

•
•

•

Cen. African Republic
Chad
Chile

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

China
Colombia

•

•
•

•
•

•

•

•

•

•

•

•

•

•

Comoros
Congo
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Appendix 2: Status of International Conventions (continued)

•

•

•

•

•

•

•

•

•

•

Dem. People’s Rep. Korea

•

Dem. Rep. of the Congo

•

Denmark

•

Djibouti

•

Dominica

•

Dominican Republic

•

Ecuador

•

Egypt

•

El Salvador

•

Equatorial Guinea

•

•

Eritrea

•

•

Estonia

•

Ethiopia

•

Fiji

•

Finland

•

•

•

•

•

•

France

•

•

•

•

•

•

Gabon

•

•

Gambia

•

•

Georgia

•

•

Germany

•

•

•

•

Ghana

•

•

•

•

Greece

•

•

•

•

Grenada

•

Guatemala

•

•

•

Guinea

•

•

•

Guinea-Bissau

•

Guyana

•

•
•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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•

•
•

•

•

•

•

•

•

•

•
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•
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•
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•

•

•

•

•

•

•

•

•

•

•
•

•

•
•

•

•

•

•

•

•

•

•

•

Haiti

•

•

•

•

•

Holy See
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•
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•

•

Iceland

•

•

India

•

•

•

•

•

•

•

•

•
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•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

A Report by The Ocean Conservancy

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Appendix

•

•

Czech Republic

•

•

inmarsat amendments 94

•

•

•

•

inmarsat oa 76

•

•

•

•

•

inmarsat Convention 76

•

•

•

•

•

stp Protocol 73

•

•

•

•

•

•

•

stp Agreement 71

•

•

•

•

Cyprus

•

sar Convention 79

•

•

Cuba

•

stcw-f Convention 95

•

•

•

stcw Convention 78

•

•

Croatia

•

sfv Protocol 93

•

•

•

•

csc amendments 93

•

•

•

•

Cote d’Ivoire

csc Convention 72

•

colreg Convention 72

•

tonnage Convention 69

•

•

Costa Rica

load lines Protocol 88

•

load lines Convention 66

solas Protocol 78

•

Stockholm Agreement 96

solas Convention 74

•

solas Protocol 88

imo amendments 93

imo amendments 91

Legislation
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Ireland

•

Israel

•

Italy

•

Jamaica

•

Japan

•

•

Jordan

•

•

Kazakhstan

•

•

Kenya

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

inmarsat Convention 76

stp Protocol 73

•

•

•
•

stp Agreement 71

sar Convention 79

stcw-f Convention 95

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Kiribati
Kuwait

stcw Convention 78

csc Convention 72

•

sfv Protocol 93

colreg Convention 72

•

•

csc amendments 93

tonnage Convention 69

•

•

inmarsat amendments 94

•

•

•

inmarsat oa 76

Iraq

•

load lines Protocol 88

•

load lines Convention 66

•

Stockholm Agreement 96

solas Protocol 78

•

Iran (Islamic Republic of) •

solas Protocol 88

solas Convention 74

•

•

imo amendments 93

•

•

imo amendments 91

Indonesia

Legislation

imo Convention 48
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Country

•

•

•

•

•

Kyrgyzstan
Lao People’s Dem. Rep.
Latvia

•

Lebanon

•

•

•

•
•

•

Liberia

•

•

•

•

Libyan Arab Jamahiriya

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Lesotho
•

•

•

•

•

•

•

Liechtenstein
Lithuania

•

•

•

Luxembourg

•

•

•

Madagascar

•

Malawi

•

•

Malaysia

•

•

Maldives

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

Mali
Malta

•

•

•

•

•

•

•

•

•

•

Marshall Islands

•

•

•

•

•

•

•

•

•

•

Mauritania

•

•

•

•

•

Mauritius

•

•

•

Mexico

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Micronesia (Fed. St. of)
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•

Monaco

•

Mongolia

•

Morocco

•

Mozambique

•

Myanmar

•

Namibia

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
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•

•

•

•

•

•

•

•

•

•

•

Nauru
Nepal

•

Netherlands

•

New Zealand

•

Nicaragua

•

•
•

•

•
•

•

Niger
Nigeria

•

Norway

•

Oman

•

Pakistan

•

•
•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Palau
Panama

•

Papua New Guinea

•

Paraguay

•

Peru

•

Philippines
Poland
Portugal

•

Qatar

•

Republic of Korea

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Republic of Moldova
Romania

•

Russian Federation

•

•

•

•

•

•

•

•

•

•

•

•

•

•

St. Vincent & Grenadines •

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Rwanda
St. Kitts and Nevis
St. Lucia

Samoa

•

•
•

•

San Marino
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Sao Tome & Principe

•

Saudi Arabia

•

•

•

•

•

•

•

•

•

•

•

•

Senegal

•

Seychelles

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Sierra Leone

•

Singapore

•

•

•

•

•

•

•

•

•

•

•

Slovakia

•

•

•

•

•

•

•

•

•

•

•

•

Slovenia

•

•

•

•

•

•

•

•

•

•

•

•

Solomon Islands

•

Somalia

•

•

•
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Appendix 2: Status of International Conventions (continued)

inmarsat amendments 94

•

•

•

•

•

•

•

•

•

•

•

•

•

•

stp Protocol 73

•

•

stp Agreement 71

•

•

sar Convention 79

•

•

stcw-f Convention 95

•

•

stcw Convention 78

•

•

sfv Protocol 93

•

•

csc amendments 93

•

•

load lines Protocol 88

load lines Convention 66

Stockholm Agreement 96

•

solas Protocol 88

•

•
•

inmarsat oa 76

•

•

inmarsat Convention 76

Suriname

•

•

csc Convention 72

•

•

•

colreg Convention 72

•

Sudan

•

tonnage Convention 69

Sri Lanka

•

solas Protocol 78

•

solas Convention 74

•

Spain

imo amendments 93
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South Africa

imo amendments 91

Legislation

imo Convention 48

Country

•

•

•

•

•

Swaziland
Sweden

•

•

•

•

Switzerland

•

•

•

•

•

Syrian Arab Republic

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Tajikistan
Thailand

•

Frm. Yug. Macedonia

•

•

•

Togo

•

•

Tonga

•

•

Trinidad & Tobago

•

•

•

•

Tunisia

•

•

•

•

Turkey

•

Turkmenistan

•

Tuvalu

•
•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

Uganda
Ukraine

•

United Arab Emirates

•

United Kingdom

•

Un. Rep. of Tanzania

•

United States

•

•

Uruguay

•

•

Vanuatu

•

•

Venezuela

•

Viet Nam

•

Yemen

•

•

Yugoslavia

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•
•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

Uzbekistan
•

•
•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•

•
•

•

•

•

•

•

•

Zambia
Zimbabwe

associate member
Hong Kong, China
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