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In December 1999, Alaska Department of
Environmental Conservation (DEC) convened a forum to review
the cruise industry’s waste management and disposal practices
in Alaska.

DEC asked the U.S. Coast Guard (USCG), the U.S. Environmental
Protection Agency (EPA), and the Southeast Conference (a group
representing Southeast Alaska communities) to join industry
representatives and local concerned citizens in a public discussion.
This initial effort, along with subsequent follow-on work has
become known as the Alaska Cruise Ship Initiative (ACSI).

Title X1V “certain Alaskan Cruise Ship Operations”

Introduced by Senator Frank Murkowski, and passed by Congress
December 21, 2000, this title applies to all cruise vessels authorized
to carry 500 or more passengers for hire. It closed “Donut Holes”in
Southeast Alaska and Kachemak Bay.

Alaska State

Number of overnight passengers 50+ 500+
DISCHARGE LIMITS One mile from shore @ minimum six knots
BLACKWATER & BLACKWATER

GRAYWATER ONLY

Fecal Coliform/100 mL 200 200
Total Suspended Solids (TSS)/mg/L 150 150
DISCHARGE LIMITS Continuous discharge (in port)
CKWATER & WATER

aRAYWATER ONLY

Fecal Coliform/100 mL Refers 20
Chlorine (mg/L to Federal 10
Total Suspended Solids (TSS)/mg/L Law 30

- Required DEC to issue new permit for 2010

- Limits may be less stringent than WQS if ships are using
“technologically effective and economically feasible
treatment options”

- Effluent limits are based upon the manufacture of the
treatment system. There are separate limits for continuous
and underway discharges.
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“In shor £, there are shocking and alarming results from the
wastewater sampling conducted so far. This is the most significant
finding to date. Treated blackwater exceeded federal standards for
fecal coliform in 75% of the samples, and exceeded standards for total
suspended solids in 86% of the samples.

No ship tested to date has been in full compliance with all standards. In
addition, graywater, which is not regulated by federal standards, also
showed dramatically high levels of fecal coliform which it should not
contain.”

From DEC Commissioner Michele Brown’s report to the Governor Sept. 2000

LIMITATIONS ON DISCHARGE OF
S EC. 1 404. TREATED SEWAGE OR GRAYWATER.
(a) No person shall discharge any treated sewage or graywater
from a cruise vessel into the waters of the Alexander
Archipelago or the navigable waters of the United States

within the State of Alaska or within the Kachemak Bay
National Estuarine Research Reserve unless,

(1) the cruise vessel is underway and proceeding at a speed of
not less than six knots;

(2) the cruise vessel is not less than one nautical mile from the
nearest shore, except in areas designated by the Secretary, in
consultation with the State of Alaska;

(3) the discharge complies with all applicable cruise vessel
effluent standards established pursuant to this title and any
other applicable law; and

(4) the cruise vessel is not in an area where the discharge of
treated sewage or graywater is prohibited.

Environmental Provisions

- Vessel Tracking - Ocean Rangers
- Wastewater Discharge Permit

Other Provisions
- $46 head tax - Tax on cruise ship gambling

« Disclosure requirements for the on-ship promotion of
shore-based business

« Change in cruise ship corporate income tax calculation

“The Alaska Department of Environmental Conservation
(DEC) is recruiting experts in existing and emerging
wastewater treatment technology to serve on a science
advisory panel. The volunteer panel will look at current
and innovative wastewater technologies and evaluate
installation and economic issues associated with the
application of these technologies on cruise ships.

| look forward to receiving the findings of this science
advisory panel. The panel’s work will inform DEC reporting
to the Legislature and influence future policy decisions.”

LARRY HARTIG - COMMISSIONER
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Title XIWV “certain Alaskan Cruise Ship Operations”

Introduced by Senator Frank Murkowski, and passed by Congress

December 21, 2000, this title applies to all cruise vessels authorized
to carry 500 or more passengers for hire. It closed “Donut Holes"in

Southeast Alaska and Kachemak Bay.

.’llly 2001 commercial Passenger Vessel Environmental

Compliance (Cruise Ship) Program was established by AS
46.03.460 - AS 46.03.490

- Wastewater sampling - Ship record keeping of wastes
- Enforcement of standards - Additional scientific study

Because cruise ships were not able to meet WQS

at the point of discharge for ammonia, and dissolved copper,

dissolved nickel and dissolved zinc, the permit contained interim

effluent limits for 2008 and 20009.

The interim limits were designed to allow ships to discharge in
Alaska while providing them additional time to meet the new
effluent limits (WQS at the point of discharge) by 2010.
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Alaska contains over 50% of the
total U.S. coastline.

Alaska has approximately 45,000 miles of marine shoreline.

Its marine borders include the Gulf of Alaska, Pacific Ocean, Bering
Sea, Bering Strait, Chukchi Sea, Beaufort Sea and Arctic Ocean.

The seafood industry is the largest
private sector employer in the state.

Alaska’s seafood industry contributes 89,915 jobs to Alaska’s
economy.

Economic Impact of Sportfishing
in Alaska

In 2007, 475,534 resident and nonresident licensed anglers

spent nearly $1.4 billion on licenses, stamps, and fishing related
expenditures in Alaska. Angler spending resulted in economic
activity that supported 15,879 jobs in Alaska, provided $545 million
of income, and resulted in $123 million in state/local tax revenues.

Alaska’s waters support the largest

. fisheries in the United States.
Alaska’s marine waters are among

. Over half the total U.S. production — 4.35 billion pounds of
the most PrOd“CtWe eCOSVStemS seafood, providing approximately $1.6 billion to fisherman and
on Earth a wholesale value of $3.6 billion.

The 2010 salmon season was one Visitor Industry Spending

October 2008-September 2009

of the best on record.

Almost 170 million fish were harvested in Alaska; the 11th highest
number since statehood.

Visitor spending $1.5 billion
Cruise line spending, cruise line labor income, and crew spending $328.4 million
Air and ferry tickets $282.2 miillion

Total spending $2.1 billion

There are many subsistence salmon

fisheries in Prince William Sound, Southeast Alaska and The volume of treated wastewater
Yakutat (outside of the Juneau and Ketchikan non-subsistence use discharge varies from vessel to vessel.
areas). Halibut may be harvested by residents of rural communities

through the Federal subsistence halibut program. Other subsistence It ranges from a minimum of 91,711 gallons per day (approximately
fisheries include herring spawn-on-kelp, shellfish and groundfish. 366 cubic meters/day) to a maximum of 330,000 gallons per day

In addition, eulachon, Dolly Varden, trout, and smelt are all taken for (approximately 1,250 cubic meters per day).

subsistence purposes in Southeast Alaska.



Technologically Environmental
Alternative Effective?’ Benefit
 Implement pollution «No
prevention methods . Methods may improve effluent quality, but
not to WQS
- Hold all effluent for - Yes
discharge outside State . standard current practice for some ships »No overall environmental
waters benefit; wastewater
discharged to marine
- Treat and discharge - Potentially ﬁ)”c‘g{%?]me”t in different
selected waste streams - Standard current practice for some ships .
within State waters and . 4 dischara I - Some require increased
hold others for discharge  * Iréating and discharging select graywater fuel consumption and raise
outside State waters wastestreams could potentially result in carbon emissions

meeting WQS for ammonia ,
 Could result in lower volumes

of wastewater being treated
- Discharge wastewater «No

to municipal wastewater . \ouyld not result in improved effluent quality
treatment plants

- Replace AWTS with «No
new systems - No systems were identified that currently
meet WQS
-Install add-on - Unknown - Panel determined there is
technologies, such as . Potential treatment technologies exist no environmental benefit of

treatment above and beyond
that which current advanced
wastewater treatment
systems provide

lon Exchange or Reverse
Osmosis, to remove
ammonia and dissolved
metals from treated

- Extensive testing by developers needed to
identify feasible applications that can be
operated on-board and consistently meet

effluent WQ5 %
- Discharge treated - Unknown

effluent to an on- - There are no known systems under

shore facility that treats development

effluent to WQS at point > < sianificant logistical i N

of discharge . Presents significant logistical issues, such as

who would build, own, and operate facilities



ADVANCED WASTEWATER TREATMENT SYSTEM O Index

AWTSTacnnologlas

USED ON VESSELS IN' 2008102012 "
DISCHARGING INALASKA FOR'SHIPBOARDIVAS

WATERTRERTIVENT

Treatment
Vessels Vessels Vessels Vessels Ve§sels
AWTS Primary Secondary Tertiary Disinfection in in in in in
- 2008 2009 2010 2011 2012

Aerobic Biological

Oxidation (Membrane 9 7
Bioreactor)
Aerobic Biological 3
Oxidation (Moving Bed

Bioreactor)

Aerobic Biological
Oxidation (Membrane
Bioreactor)

Low Pressure Reverse 1 1
Osmosis (LPRO)
Chemical 1 :
Coagulation
to discharge but did n
Aerobic Biological
Oxidation (Membrane 0 1

Bioreactor)

Aerobic Biological
Oxidation (Moving Bed
Bioreactor)

0

Aerobic Biological
Oxidation (Membrane
Bioreactor)

UV

0




VaSteWateIaiEatinel >
Fecal Coliform
Large Cruise Ship
Juneau-Douglas 400
Sitka 1,000,000
Skagway 1,000,000
' All municipal limits are monthly arithmetic averages. The cruise ship limit is a geometric mean.
Chronic Large Large Juneau- Sitka Skagway
wQs Cruise Ship Cruise Ship Douglas
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(Permit limits
for stationary

(Permit limits
for discharge

discharge) when moving)
A e 1 12 to 28 12to 143 NoLimit. Nolimit. No Limit.
m mon Ia (mg/l_) (Max Result=11)  (MaxResult=22) (Max Result=21)

c 2 | 3.1 10 to 87 10to157 NolLimit. 354 210
opper (Ug/L) (Max Result = 44)
N iCkel 8.2 10 to 63 10 to 63 NoLimit. Nolimit. No Limit.
(U g / L) (Max Result = 5.95)

112t0395 112t0395 NolLimit. Nolimit. NoLimit.

Zinc (ug/L) 81

"When there is no permit effluent limit, the maximum result from Discharge Monitoring Reports (DMRs) evaluated from January
2008 - June 2010 is provided for context. In some instances however, there are neither effluent limits nor requirements to provide
monitoring data.

(Max Result =82.7)

2 Cruise ship effluent limits are for dissolved copper. The municipal effluent limits are for total recoverable copper.
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AWTS were designed to meet required criteria for conventional pollutants and are the
most advanced, technologically effective, and proven treatment systems in Alaska, the best
technology available, especially compared to municipal treatment plants discharging to marine
waters. Aquatic organisms, including fish and marine mammals, are protected through the
cruise ship General Permit and effluent from existing AWTS generally meet these permit limits.

After evaluating all AWTS currently installed on cruise ships operating in Alaskan waters,
the Panel found that none of those treating mixed blackwater and graywater consistently
meet Alaska’s the WQC at the point of discharge for the constituents of concern (ammonia and
dissolved copper, nickel, and zinc).

A dilution model and dye studies predicted concentrations lower than WQC would be
attained rapidly following AWTS discharge suggesting that acute and chronic exposures
would not occur. Similarly, dilution modeling is used for permitting other wastewater
discharges.

The Panel was unable to identify technologically effective and economically feasible
treatment methods, expected to consistently meet the numeric water quality criteria at the
point of discharge, that have been proven on cruise ships. Application of existing technologies
in addition to AWTS, such as Nitrification, lon Exchange (IX) and Reverse Osmosis (RO), is
expected to further reduce ammonia and dissolved metal concentrations. In addition to
adapting and combining existing technologies, modifying operational procedures and overall
elevation of AWTS operations with additional staff and training appear to be strategies that will
reduce effluent concentrations of ammonia and dissolved copper, nickel, and zinc.

Adaptation of emerging technologies from other industries to cruise ships presents
significant feasibility challenges.

The Panel identified little additional environmental benefit to be gained by lowering
the current permitted effluent limits to WQC at the point of discharge.

This panel recommends continued sampling and monitoring of cruise ship effluent.

Concept & Design © Pacific Rim Media - Anchorage
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An environmental superintendent of

a coastal Alaska city for over 20 years,

Mr. Buggins manages and supervises
operations and maintenance of municipal
water and wastewater utilities for an
isolated island community of 8,800.

He is responsible for applying for NPDES
wastewater permits, reporting and
compliance, as well as upgrades to the
wastewater treatment plant. He is certified
by the State in Water and Wastewater
treatment. Mr. Buggins filled the
legislatively mandated coastal community
domestic wastewater management seat on
the Panel.

An environmental engineer with more
than 30 years experience managing water
and wastewater projects, Dr. Gonzalez
was part of the team that investigated
technologies that are able to meet Alaska
water quality standards at land-based
facilities and potential ways of adapting
these technologies to cruise ships.

He presented his findings at the DEC
sponsored technology workshop that was
held on February 18, 2009.

SON'S PHOTOGRAPHY

U.S. Public Health Service Engineer Officer
who serves as the Senior Representative to
the State of Alaska with the Environmental
Protection Agency’s, Alaska Operations
Office, Captain Fisher brings a broad federal,
state, tribal, and international background
with 26 years of professional engineering,
national program management, and senior
legislative experience.

His diverse work experiences have taken
him from Michigan to Africa, throughout
Alaska, Arizona, California, Nevada,
Washington D.C., and now back to Alaska.
He has worked within both the legislative
and executive branches of government.

As managing director for a firm specializing
in Marine Environmental Consulting to
wastewater treatment system suppliers
and cargo, ferries, and cruise ships
operators, Mr. Kiukas has experience with
research and development of advanced
wastewater treatment systems.

He is familiar with conventional and
innovative shipboard and land-based
wastewater treatment technologies.

Concept & Design © Pacific Rim Media - Anchorage

An oceanographer employed in the law
firm of Stoel Rives LLP in Seattle as an
Environmental Compliance Analyst, his
specialty is permitting of municipal and
industrial wastewater discharges, and
reviewing and commenting on regulatory
developments related to such permitting.

Mr. Loehr also served on the first Alaska
Cruise Ship Wastewater Discharges Science
Advisory Panel in 2001-2002. Mr. Loehr
filled the legislatively mandated cruise ship
industry seat on the Panel.

A Senior Marine Inspector in Sector
Juneau’s Vessel Inspections Division,

Mr. Sazon has worked for the U.S. Coast
Guard for thirty-plus years, first on active
duty, then as a civilian. He served in the
engineering departments of several Coast
Guard cutters before transitioning into
Marine Inspections.

For the last eight years, he has served as an
expert in both Federal and International
regulations governing ships’ wastewater
discharge. He oversees wastewater
compliance for the 30+ large cruise ships
that visit Southeast Alaska annually.

A marine ecologist with over 25 years
field research experience in Alaskan seas,
Ms. Ridgway is the owner of Oceanus
Alaska Marine Ecological Services. She is
the co-founder of the non-governmental
organization (NGO) Alaska Deep Ocean
Science Institute.

She is a longstanding member of the
Alaska Marine Conservation Council

and networks with ocean-focused NGO
organizations throughout Alaska. Ms.
Ridgway filled the legislatively mandated
NGO seat on the Panel.

Dr.Véronneau is an associate researcher at
the HEC Montreal Supply Chain Research
Group as well as at the inter-university
research center on enterprise networks,
logistics and transportation (CIRRELT) , Dr.
Véronneau is a noted researcher on the
cruise ship business. He holds a doctorate in
operations management and a Chief Mate
Foreign Going license.

He has practical experience as a senior
officer onboard cruise ships, which includes
sailings in Alaska. He has authored a number
of book chapters and peer refereed science
journal articles on cruise ship operations
management and economics.
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A naval architect who is member of
the executive board and heads the
Sales and Design Department of Meyer
Werft, a German cruise ship design and
construction company.

Mr. Weigend’s firm specializes in
constructing cruise vessels equipped with
advanced wastewater treatment systems.

A fisheries professional serving as
executive director for a fisheries
conservation alliance, Mr. Reifenstuhl

has worked as fleet manager for a large
seafood company, operations manager for
an aquaculture company, and a fisheries
biologist for the U.S. Forest Service.

Mr. Reifenstuhl filled the legislatively
mandated commercial fishing industry
seat on the Panel.

An associate professor in the Department
of Civil and Environmental Engineering

at the University of Alaska Fairbanks,

Dr. Schiewer holds a doctorate in bio-
environmental chemical engineering from

McGill University.

Her current research centers on
membrane processes for water and
wastewater treatment, bioremediation
of contaminated soils, and biosorption of

heavy metals.

Concept & Design © Pacific Rim Media - Anchorage
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The Alaska water quality standards (WQS) are found in the state’s
regulations at 18 AAC 70.

WQS include implementation tools including mixing zones, site-specific
criteria, and allowances for compliance schedules.

The Alaska numeric water quality criteria (which are commonly
referred to as Water Quality Standards or WQS) for contaminants such
as ammonia, copper, nickel, and zinc are derived from EPA’s National
Recommended Water Quality Criteria.’

The acute WQS are based upon short-term exposure (e.g. 1 hour or 24
hour exposure) while chronic WQS are based upon longer term (e.g. 4
day) exposure.

It requires a higher concentration to cause an acute effect (e.g. death)
than a chronic effect (e.g. respiratory problem).

The wastewater discharged from cruise ship AWTS generally meets
most requirements, with the exceptions of chronic WQS at the point of
discharge for ammonia and dissolved copper, nickel and zinc. Therefore,
the Science Advisory Panel focused on those four contaminants as
“constituents of concern!”’

The chronic WQS for the constituents of concern are:

I:Ilydrogen :ntrogen
N
AMM"NI A Nickel Copper Zinc

(mg/L)? (Mg/L) (Mg/L) (Mg/L)

Chronic water 1 . o 3 ‘1 8 ‘2 81 o

quality criterion
‘Based upon a temperature of 10 to 15 degrees Celsius,

20 parts per thousand salinity, and a pH of 8.2

'For extensive EPA water quality data, visit:
water.epa.gov/scitech/swqguidance/standards/current/upload/nrwqc-2009.pdf

Application of WQS to Permitting

The permits for some Alaskan municipal discharges to marine waters
have limits for copper. None require effluent limits for ammonia, nickel
or zinc.

Most municipal dischargers to marine water are not required to monitor
nickel or zinc.

No municipal wastewater treatment plant in Alaska that discharges to
the marine waters meets WQS at the point of discharge for ammonia or
dissolved copper.

The permits for these municipal dischargers in Alaska include a mixing
zone — a defined area where dilution of discharge with receiving water
is allowed and numeric criteria may be exceeded.

Concept & Design © Pacific Rim Media - Anchorage
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ASC ships ALASKA,YUKON,

Steamship “Portland’ arrives Cruising to Alaska Alaska Steamship ALEUTION, BARANOF and Former bush pilot Holland America

1,650 tourists took in Seattle with a cargo of very profitable - three Company increases DENALI cruise to Ketchikan, Chuck West starts Line (HAL) buys HAL M.S. Prinsendam
Former Secretary of State William the Pacific Coast “more than aton of solid  Canadian Pacific Steamship  its summer passenger Juneau, and Seward with Westours, reviving the controlling conducts first Alaska
H. Seward heads to Alaska aboard  Steamship Company gold.” The Klondike Gold “Princess” ships making service through the occasional calls at Wrangell, notion of cruising in interest in cruise along the
the steamer Active. Seward visits ~ “Inside Passage” tour Rush begins. Alaska voyages. 10,000 Inside Passage from Petersburg, Skagway, Sitka, Alaska Westours Inside Passage

Sitka and several native villages passengers on 22 voyages weekly to bi-weekly Cordova, Valdez, Kodiak
becoming among the first and Seldovia.

tourists to visit the new territory. /

Since February 2010, Panel has held five meetings in Juneau and 10
teleconferences.

The Inside Passage

Regular boat service becomes a major route Alaska Steamship Company
from U.S. ports to The Pacific Coast - religious missions, Several ships used in announces they are moving out Princess Cruises P&O acquires Princess Cruises . .
Alaska following Steamship Company Alaska Steamship fishing, canneries, gold Total of 30,000 Alaska requisitioned for of passenger business. ALASKA  “Princess Italia” makes and purchases the “Love All meetlngs and teleconferences were open to the pUb|IC.
transfer of Alaska from  offers excursion trips ~ Company (ASC) starts fields, tourism tourists visit Alaska.  use as troop transports and DENALI make last sailings in  inaugural Alaska cruise Boats”: the Island Princess
Russia. Thirty ships sail to Alaska from San service to Alaska and supply ships August and September from San Francisco and Pacific Princess
from San Francisco for Francisco
trade and commerce. ~= Panel reviewed the legal framework of the cruise ship program and

PRINCESS CRUISES

escape completely

Panel mandate.
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Panel reviewed existing water quality standards, DEC cruise ship
permits, and municipal wastewater permits.

Panel compared the effectiveness of existing on-board treatment

systems.
The ACSI organized the first Science Alaska voters approved DEC sponsored a Cruise Ship Technology Workshop.
Concerns about cruise ship Advisory Panel to independently  DECand the Science Advisory Ballot Measure 2 Based upon previous research and information from the HB 134 mandates creation of new (SAP).The Panel reviewed the efforts that different cruise Ships have taken to
pollution led to the creation address the scientific questions Panel release “The Impact “Cruise Ship Taxation, workshop, DEC completed a feasibility study on reducing membership of this Panel is different from the . h l fthei disch
of the Alaska Cruise Ship surrounding the impact of cruise of Cruise Ship Wastewater Regulation and concentrations of dissolved metals and ammonia in first Science Advisory Panel created in 2001. Improve the qua |ty ot thelr wastewater disc arge.
Initiative (ACSI) ship waste in Alaska. Discharge on Alaska Waters” Disclosure.” cruise ship wastewater. Study available at: Only Lincoln Loehr participated in both Panels.

dec.alaska.gov/water/cruise_ships/reports.htm

Panel researched available technologies used in shore-based facilities
to decrease concentrations of ammonia and dissolved metals in
wastewater effluent.

Panel reviewed cruise ship basic lay-out and discussed space restrictions
and engineering considerations associated with the installation of new
types of wastewater treatment systems or add-on controls to existing

U.S. Congress enacted Title XIV - Certain Alaskan State of Alaska cruise ship legislation establishes Advanced wastewater DEC issued the Large Commercial House Bill (HB) 134 passes Alaska advanced wastewater treatment System S.
Cruise Ship Operations. The law creates wastewater the Commercial Passenger Vessel Environmental treatment systems (AWTS) Passenger Vessel Wastewater Legislature. DEC allowed to issue a new
standards for vessels with 500 or more overnight Compliance (CPVEC) program in the Alaska installed in all cruise ships Discharge General Permit to meet wastewater general permit with effluent
passengers. It also prohibits cruise Department of Environmental Conservation (DEC). that discharge wastewater the requirements of the law limits that were less stringent than WQS. SAP meets
ships from discharging raw sewage It also directs (DEC) to submit a report to the in Alaskan waters. for the . . . . L.
in areas that are more than three Governor assessing commercial passenger vessels’ first time : The Panel worked with DEC to prepare questionnaires about existing
nautical miles from shore but discharges in Alaska marine waters. treatment systems, new technologies, and cost of installation and
still within the Inside Passage - : . ! S
closing the “Donut Holes" ‘ operation of current systems. Cruise operators responded to these
questionnaires, providing data that allowed the Panel to evaluate
economic feasibility and determine the Best Available Technology (BAT).
The Panel collaborated on a draft preliminary report that addresses:
Southeast Alaskan waterways are used extensively by the cruise ship industry. A total of 922,331 cruise ship the sourcgs Of constljcuents Of concern (a r.n.monla and dissolved .
passengers plus additional crew were expected to visit Alaska in 2012. However, the population of crew and - 1 ’ooo’ooo copper, nlckel, and zmc); current and additional methods of poIIutlon
passengers at any given time is about 60,000 (assuming 20 vessels with average of 3,000 people each). N b f ° h ° prevention, control, and treatment; environmental benefits and costs of
umpber or cruise snip implementing additional methods; and contains preliminary findings.
passengers to Alaska
- 800,000
The draft report is the subject of the Panel meeting being held in
Juneau on September 19 from 10 a.m. until 6 p.m. and September 21
from 8 a.m. until 2 p.m. in the conference room of the Goldbelt Hotel.
- — — — — — — — — — 600,000
The Panel’s preliminary report will be submitted to DEC in October
2012.
- — - — — — — — — — — — — — 400,000
By January 1, 2013, DEC will provide a preliminary report to the
. p .
— — — — 200,000 Legislature based upon the Panel’s research and recommendations.
Alaska
population
growth ¥
- —0
© = AN M NN O N O OO © = A M & 1N OUN O OO O = N
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Graywater consists of non-sewage wastewater,
including drainage from dishwashers, showers,
laundry, baths, galleys, and washbasins. Sometimes
whirlpool waters are also plumbed into the graywater
collecting system. Graywater represents the largest
amount of fluid waste generated by cruise ships. The
amount of wastewater depends on the ship type.

Graywater constitutes approximately 80-95% of the
produced wastewater.

Blackwater generally means human body wastewater
from toilets, bidets and urinals. On ships, medical sink
and medical floor drain wastewater is combined with
sewage for treatment.

The quantity of blackwater can be estimated

to 7-8 toilet flushes per person per day, each

at approximately 2 liters per flush. This creates
approximately 15 liters of black water per person/

day in total. The average home toilet uses 13 liters per
flush. The amount of organic waste loading per person
is at the same time slightly higher onboard a cruise
ship due to high number of meals and activities.

« Cabin sinks &

showers

- Laundry - Galley
- Salon

Blackwater

- Toilets
- Medical facility water

Tank

Holding

Bilge Water

- Machine and engine
oil collection

. Lubricated seals
« Water

Treated through
oily water
separator

Documentation

Approved shoreside

treatment facility Discharged if oil

content is less than
15 parts per million

(ppm)

- Used lube oll
- Fuel sludge
 Sewage Sludge

Documentation

Approved shoreside
treatment facility

OR

Incinerator

Incinerated ash for shoreside disposal
or discharged at sea in accordance
with applicable MARPOL Annex

- Paper & packaging
materials

« Food waste

Cans <Glass

Special Waste

- Dry cleaning waste
« Photo/print waste
- Batteries

- Used/dated
pharmaceutical

« Other

Leakproof
containers

Grinder Compacter Crusher
Cold
Discharged storage
beyond
three miles
from shore Documentation

Landed ashore
for recycling

Documentation

Landed ashore
to authorized
waste handling
professionals

Discharged at sea in
accordance with MARPOL
AnnexV

Blackwater

treatment

and discharged system

Approved

shoreside

treatment
facility

Treated by advanced
wastewater system

Holdmg Tank

Discharged at
greater than six
knots beyond three
miles from shore

All blackwater is treated by U.S. Coast Guard-approved and certified equipment; either a
Marine sanitation device (MSD) or an advanced wastewater treatement system.
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Are cruise ships that discharge Are people more
wastewater in Alaska held to sensitive to copper 29
less strict permitting standards than fish?
than municipal wastewater a5
treatment systems?

No. Fish are more sensitive to
copper than humans are. Levels

No. Many Alaskan municipal of copper that cause no adverse
wastewater treatment systems health effects for humans in
with marine outfalls provide drinking water may be harmful to fish.

only primary treatment. Cruise
ships provide primary, secondary, and tertiary
treatment of the wastewater they discharge  :
into Alaska marine waters.

Are the dissolved metalsin Does exceeding Water Quality

cruise ship wastewater largely Standards (WQS) always have

coming from drinking water an immediately harmful effect

brought on-board from shore? on the environment?

No. Potable water is likely a minor No. The duration of exposure to

source of dissolved metals. Data a pollutant is a critical factor in

show that different wastewater determining whether there is a
streams on board the same ship harmful effect on the environment

on the same dates have different metal and the nature of the effect.

concentrations. This data indicates that metal
loads primarily originate on the ship itself
(e.g. piping, valves, human waste, machinery,
chemicals, etc.).
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