<TARGET><BILL>SB 29</BILL><SUBJECT>SB
29</SUBJECT><COMM>SRES28</COMMX/TARGET>



STATE CAPITOL S50 West Seventh Avenue, Suite |

PO. Box 110001 Anchorage, AK 99501
(uneau. AK 9981 1-0001 907-269-7450
907-46S-3S00 fax 907-269-7461
fax: 907-46S-3S32 www.Gov.Alaska.Gov
Governor Sean Parnell Govemor@Alaska Gov
STATE OF ALASKA

January 17,2013

The Honorable Charlie Huggins
President of the Senate

Alaska State Legislature

State Capitol, Room 111
Juneau, AK 99801-1182

Dear President Huggins,

Under the authority of Article 111, Section 18 of the Alaska Constitution, | am transmitting a bill
relating to the regulation of wastewater discharge from commercial passenger vessels in State waters
in response to analysis and findings of the Cruise Ship Science Advisory Panel (Science Panel)
convened as directed by the Legislature in Chapter 53 SLA 09.

This bill amends current law and allows the Department of Environmental Conservation (DEC) to
permit operation of wastewater discharges from commercial passenger vessels, including discharges
from advanced wastewater treatment systems, consistent with standards for other permitted
discharges throughout the state. The bill also amends current law to codify a reasonable schedule for
the approval of plans for discharge from small commercial passenger vessels in State waters. No
commercial passenger vessels may discharge wastewater in a manner that violates any applicable
State or federal law governing the disposal or discharge of solid or liquid waste material.

By way of background, the Science Panel was charged with examining (1) the methods of pollution,
prevention, control, and treatment in use by commercial passenger vessels; (2) identifying additional
economically feasible methods of pollution that could be employed to provide the most
technologically effective measures to control all wastes; and (3) the environmental benefit and cost
of implementing additional methods of pollution, prevention, control, and treatment identified.

The Science Panel completed its analysis in accordance with law and submitted its findings to DEC.
The Science Panel found, and D EC concurred, that the advanced wastewater treatment systems
(AWTS) installed on cruise ships operating and discharging in Alaskan waters could consistently
meet Alaska’s marine water quality criteria at the point of discharge for all parameters except
ammonia, copper, nickel, and zinc.

The panel did not identify any new or additional technologies that would consistently meet the
criteria for these remaining four parameters. When comparing the wastewater quality from AWTS to
discharges from municipal treatment plants, the AWTS in operation are significantly more effective
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and produce a higher quality discharge than most municipal systems. Even without incremental
improvements to cruise ship wastewater quality, aquatic life and human health are protected through
provisions in the current cruise ship General Permit that restrict the location of discharge and when
ships must be underway before they discharge.

The Science Panel concluded that given the current level of wastewater treatment and quality of
effluent along with very large dilution factors there would be litde, if any, demonstrable
environmental benefit in requiring cruise ships to adopt, in the future, potential additional treatment
methods.

Where Alaska’s small and mid-sized businesses create jobs and opportunities for Alaskans, and

where Alaska’s wastewater standards can be implemented in a way that protects our marine and
coastal environments, | urge your prompt and favorable action on this measure.

Sean Parnell
Governor

Enclosure
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January 25,2013

The Honorable Cathy Giessel
Chair, Senate Resources Committee
Alaska State Capitol, Room 3
Juneau, AK 99801

Dear Senator Giessel:

Thank you for the opportunity to provide testimony to the Senate Resources Committee regarding
SB 29. Committee members had several questions that required follow-up information. This letter is

in response to those questions.

Senator French asked for the definition of State waters as related to state wastewater discharge
requirements. All waters within three miles of Alaskan coasts, and all waters within Soudicast Alaska
(Alexander Archipelago) are state waters. Below are the two definitions under AS 46.03.490:

46.03.490(8) "marine waters of the state” means all waters within the boundaries of the state
together with all of the waters of the Alexander Archipelago even if not within the boundaries of the

state.

46.03.490(18) gives the numerical latitude and longitude limits for the waters of the Alexander
Archipelago. The map in the enclosure provides a visual approximation of the boundaries. All dark
blue lines inside of the red borders are more than 3 miles from shore, yet are still Alaskan waters
under AS 46.03. These areas within the blue borders in the channels, passages and sounds of the
Alexander Archipelago were formerly considered “donut holes” and outside state waters, but for
purposes of the cruise ship program and permit, these are state waters and are regulated by the state
of Alaska.

Senator French asked what federal waters were nearest to Juneau. There are two answers to that
question. For the purposes of cruise ship wastewater discharges in Alaska, the nearest federal waters
are at three miles outside of Cross Sound in the Gulf of Alaska. For other purposes, the nearest
federal waters are at a “donut hole” at the intersection of Lynn Canal, Icy Strait, and Chatham Strait,
about half way between Juneau and Glacier Bay.
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Senator Fairclough asked how die Department will define advanced wastewater treatment systems
(AWTS). In its determination of AWTS, at a minimum the Department will ensure diat die AWTSs
will meet requirements for applicable parameters of Public Law 106-554 (the “Murkowski law™).
These requirements include effluent standards for fecal coliform, suspended solids, and residual
chlorine; and incorporate by reference secondary treatment limits similar to those that municipal
domestic wastewater treatment systems are required to meet. These secondary treatment
requirements include biochemical oxygen demand 5-day average (BOD-5), and pH. All of these
standards in the Murkowski law are more stringent than what is required for Marine Sanitation
Devices (MSDs).

In its determination, die Department will also consider data representing die effluent quality from
die AWTS. The work of the Science Advisory Panel, which extensively studied AWTS, will also be
used to inform the Department’s determination.

Senator Bishop asked how many cruise ships operate in Alaska compared to the number of cruise
ships pennitted to discharge. Below are die numbers of large cruise ships diat operated in Alaskan
waters during the three years of the 2010 General permit, compared to die number of those ships
approved by the Department to operate under the 2010 General Permit. Note that not all ships

permitted to discharge actually chose to discharge.

2010 General Permit- Percent of Permitted Vessels

2010 2011 2012
Total Ships 28 27 28
Permitted Ships 18 15 16
Percentage Pennitted 64% 56% 59%

Senator Fairclough asked if the state ferries are excluded from the wastewater treatment
requirements. The State ferries are not excluded. Five Alaska Marine Highway System (AMHS)
ferries are small commercial passenger vessels for the purpose of the Alaska cruise ship wastewater
regulations. These ferries operate under Best Management Practices plans approved by the
Department, and their discharge volumes are consistent with small commercial passenger vessels.

No AMHS ferries arc large commercial passenger vessels.

Sincerely,

Jo/h. 4

Michelle Bonnet Hale
Director

Enclosure: CPVEC General Permit SE Alaska Boundaries
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Enclosure: CPVEC General Permit SE Alaska Boundaries
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410 Willoughby Avenue, Suite 303
Juneau, Alaska 99811-1800

Main: 907.465.5066

Fax: 907.465.5070

January 8, 2013

The Honorable Charlie Huggins The Honorable Mike Chenault
President of the Senate Speaker of the House

Alaska State Capitol Alaska State Capitol

Juneau, AK 99801-1182 Juneau, AK 99801-1182

Re: Cruise Ship Wastewater Discharge, Preliminary Report to the Legislature
Dear President Huggins and Speaker Chenault:

The legislature passed House Bill (HB) 134 (copy enclosed) in 2009 authorizing the Department of
Environmental Conservation (DEC or Department) to grant cruise ships limited relief from a requirement
that the vessels treat their wastewater effluent to meet all Alaska water quality standards “at the point of
discharge.” This requirement, which is more stringent than requirements for other wastewater dischargers
in the State, had come into effect as the result of a 2006 voters’ initiative, but as of 2009, the cruise ship
companies were not meeting this rigorous standard, at least not for certain pollutants. There were questions
whether cruise ships could meet the initiative’s requirements in the foreseeable future, either through
enhancements to their existing treatment systems or by employing emerging technologies.

To examine this, HB 134 directed the Department to establish a Cruise Ship Science Advisory Panel (SAP
or panel) and, in consultation with that panel, submit preliminary and final reports to the legislature about
cruise ship wastewater treatment. The requirements of HB 134 were primarily codified in AS 46.03.462 and
464. This letter and enclosures serve as the “preliminary report” (enclosed) required by AS 46.03.464.

As required by AS 46.03.464(c), the preliminary report summarizes: (1) the methods of pollution prevention,
control, and treatment in use and the level of effluent quality achieved by commercial passenger vessels; (2)
additional economically feasible methods of pollution prevention, control, and treatment that could be
employed to provide the most technologically effective measures to control all wastes and other substances
in the discharge; and (3) the environmental benefit and cost of implementing additional methods of
pollution prevention, control, and treatment identified.

Science Advisory Panel Process

The Department convened the eleven-member science panel in late 2009. As required by AS 46.03.464(a),
the panel includes members from a coastal community (someone with experience in domestic wastewater
management); the cruise ship industry; the commercial fishing industry; and a nongovernmental
organization with an interest in water quality matters. The panel members come from different Alaska
communities, with some members from other countries. Panel members have expertise in wastewater plant
design and operation; wastewater engineering and science; ship engineering, design and construction;
environmental science; shipping economy; fisheries; or environmental policy. The Department has been
fortunate to have the research and advice of such a dedicated, strong and technically competent panel.
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The panel has met fifteen times and held one public workshop. All meetings were publicly noticed, open to
the public, and included the opportunity for the public to comment. A contractor facilitated the meetings
and the panel work. The Department provided financial and technical support to the panel. The
Department’s support included providing reports and data from the Department’s vast body of historical
information; summarizing large amounts of effluent and water quality data; and answering panel member
questions about the data and state law. As required by AS 46.03.464(b)(2), the panel hosted a public
technical workshop on September 20, 2012. Handouts and summaries from the panel meetings may be
found at: http://dec.alaska.gov/water/cruise_ships/SciencePanel/index.htm.

Science Advisory Panel Assistance

The role of the panel has been to assist and advise the commissioner in the analyses and preparation of the
preliminary and final reports. The statute does not require the panel to produce specific deliverables. The
panel elected to provide consultation, assistance, and advice to DEC through their meetings and then
summarize their analyses, conclusions and findings in a preliminary report to the commissioner. The panel’s
report, dated November 1, 2012, is an attachment to the Department’s enclosed preliminary report to the
legislature.

At its meetings, panel members listened to presentations delivered by state and federal government officials,
ship builders, academic scientists, economists, and wastewater engineers, and engaged them in discussions.
The Department and panel members went onboard a cruise ship and looked at wastewater systems. They
talked directly with vessel managers and crew about installing, maintaining and operating advanced
wastewater treatment systems. They also inquired about retrofitting vessels with new or add-on systems.
They learned about and discussed the complexity of managing onboard wastewater treatment methods; state
water quality criteria and how they apply to the cruise ship industry; detailed explanations about wastewater
dilution studies; and the many varied sources of pollutants that can become a part of a vessel’s waste stream.
During the statutorily required public technical workshop, Department staff, panel members, and the
general public had the opportunity for one-on-one interaction with visiting vendors and manufacturers of
Advanced Wastewater Treatment Systems (AWTS).

The presentations and meetings helped panel members develop a solid foundation of the regulatory
requirements; the challenges of wastewater treatment onboard ships; capabilities of existing and emerging
treatment systems; economic issues associated with retrofitting existing ships; the quality of current
discharges; and the relationship of wastewater discharges to the marine environment.

Panel members benefitted from public statements and from the one-on-one discussions. Public input has
been constructive and prompted further work by the panel and Department which has been incorporated
into the panel’s and Department’s reports.

Preliminary Findings

Both the panel’s and the Department’s findings in this report are labeled as “preliminary.” As described
below, it is very speculative that any new technologies will emerge by 2015 that will be able to produce
treated wastewater that meets all of the Alaska water quality standards “at the point of discharge.” As is
pointed out in the panel’s and Department’s reports, there is a significant question of how much net
environmental benefit would be gained by switching from an existing ATWS on a vessel to a new treatment
system, even if it was otherwise feasible to make the change.

With assistance and advice from the science advisory panel, the Department’s preliminary findings for each
of the three tasks mandated by HB 134 (AS 46.03.464(c)) follow:
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1. “the methods of pollution prevention, control, and treatment in use and the level of effluent
quality achieved by commercial passenger vessels” (AS 46.03.464(c)(1))
AWTS were designed to meet required criteria for conventional pollutants (i.e. biochemical oxygen
demand, fecal coliform bacteria, and total suspended solids) and are the most advanced, effective,
and proven treatment systems available. When compared to municipal treatment plants discharging
to marine waters in Alaska, the AWTSs in operation on discharging cruise ships are significantly
more effective than most municipal systems.

There are a variety of advanced wastewater treatment systems (manufactured by Hamworthy,
Scanship, Ovivo, Zenon, Hydroxyl, Hamman, Hammon/Lazarus, ROCHEM, Marisan, and Triton)
on board now, or that have been used since 2003. After evaluating all brands of AWTS currently
installed on cruise ships operating in Alaskan waters and a large volume of wastewater analytical
data, the panel found that, of those treating mixed blackwater and graywater, the AWTS could
consistently meet Alaska’s marine water quality criteria at the point of discharge for all pollutants
other than ammonia and dissolved copper, dissolved nickel, and dissolved zinc. The Department
concurs with this finding.

2. *“additional economically feasible methods of pollution prevention, control, and treatment
that could be employed to provide the most technologically effective measures to control all
wastes and other substances in the discharge” (AS 46.03.464(c)(2))

The panel sought technical and cost information from vendors for potential treatment technologies.
The panel looked at supplementing or replacing existing AWTS with other known treatment
technologies which could be expected to further reduce ammonia and dissolved metal
concentrations, such as nitrification, ion exchange (1X), and reverse osmosis (RO),. The panel was
unable to identify technologically effective and economically feasible treatment methods capable
of consistently meeting all numeric water quality criteria at the point of discharge and that have
been proven effective on ships.

The panel identified life cycle costs —direct and indirect capital costs; annual operations and
maintenance; and net present value of these costs —as the preferred method to evaluate the
economic feasibility of installing and implementing additional treatment methods that could meet
water quality criteria at the point of discharge. However, the panel was unable to perform a life cycle
analysis since no commercially available additional treatment methods were identified, and no
detailed cost estimates were provided in response to vendor information requests or surveys of
cruise line operators conducted by the panel. While the panel concluded that there could, in the
future be potential improvements to the quality of the effluent, they did not have sufficient financial
data from the companies to determine if the companies could “afford” additional control or
treatment technologies.

The panel also evaluated the economic characteristics of the cruise ship industry in order to gain an
understanding of how costs could influence where in the world cruise ship operators deploy their
ships; passenger traffic; or passenger purchases whether on board or in Alaskan communities.
There are no readily available new technologies or methods that will result in cruise ship’s
consistently meeting water quality criteria at the point of discharge for ammonia, copper, nickel, and
zinc. The Department concurs with this preliminary finding. The Department also recognizes that
adapting emerging technologies from other industries to cruise ships presents significant feasibility
challenges, and therefore additional methods will not be readily available to consistently use on
cruise ships in the near future. The Department has substantial doubt whether any new system that
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could meet all water quality criteria at the point of discharge could become commercially available,
much less installed on large commercial passenger vessels operating in Alaska, before the 2016
cruise season.

3. “the environmental benefit and cost ofimplementing additional methods of pollution
prevention, control, and treatment identified” (AS 46.03.464(c)(3))
The panel identified litde additional environmental benefit to be gained by further work to bring
cruise ships into compliance with the water quality criteria for ammonia, copper zinc and nickel at
the point of discharge. Aquatic organisms, including fish and marine mammals, and human health
are protected through provisions in the current cruise ship General Permit that restrict the location
of discharge and when ships must be underway before they discharge.

A dilution model developed by the first Alaska Cruise Ship Wastewater Science Advisory Panel and
dye studies conducted by EPA demonstrate that concentrations in the ocean lower than the water
quality criteria are attained within seconds following AWTS discharge from a vessel traveling at 6
knots or greater. Therefore acute and chronic exposures to aquatic life or humans would not occur.
Similar dilution modeling is used for permitting other wastewater discharges.

The panel concluded that given the current quality of effluent and the very large dilution factors there would
be little, if any, demonstrable environmental benefit in requiring cruise ships to adopt, in the future,
potential additional treatment methods. The Department concurs.

Commissioner

cc: Kirsten Waid, Senate Secretary
Suzi Lowell, House Chief Clerk

Enclosures:

House Bill 134

Department of Environmental Conservation, Preliminary Report to the Legislature, Cruise Ship Wastewater
Cruise Ship Wastewater 2009-2012 Science Advisory Panel Preliminary Report



Senate Bill 29 - Cruise Ship Wastewater Discharge Permits
Sectional Analysis
January 22, 2013

Section 1: provides a concise requirement that cruise ships discharge wastewater in a manner
consistent with applicable state or federal law. This section removes the more stringent
requirement that such discharges must meet Alaska water quality standards at the point of
discharge.

Section 2: modifies statute to allow all small cruise ships to submit plans for alternative terms
and conditions of vessel discharges in lieu of obtaining a permit. Existing statute limits such
relief to vessels with keels laid before January 1, 2004. This section also extends the approval
period for such plans from three years to five years.

Section 3: repeals the existing short term relief from the requirement that discharges meet
Alaska water quality standards at the point of discharge and eliminates the three year permit
renewal requirement. This section requires the authorization of a mixing zone for cruise ship
wastewater discharges to be contingent on the treatment system either being an advanced
wastewater treatment system that falls within the class of systems identified by the department
in Section 4 of this hill, or the vessel employing methods that achieve a quality of effluent that is
comparable to that of one or more vessels employing an advanced wastewater treatment
system. In addition, Section 3 requires the department to find that a cruise ship employing an
advanced wastewater treatment system meeting the requirements in this section and Section 4
satisfies all state technology-based treatment requirements for authorization of a mixing zone.

Section 4: adds a new subsection to AS 46.03.462 for transition purposes that allows the
department to administratively extend until December 15, 2015 the existing general permit
issued in 2010. This section provides, at a minimum, a two-part test to determine which systems
constitute the class of advanced wastewater treatment systems.

Section 5: repeals AS 46.03.462(d), 46.03.462(f), and 46.03.462(g).The repeal of AS
46.03.462(d) removes the current sunset dates for small cruise ships to seek approval for
alternative terms and conditions of vessel discharges in lieu of obtaining a permit. The repeal of
AS 46.03.462(f) and (g) makes conforming changes related to cruise ship permitting. Section 5
also repeals 46.03.464 providing for an advisory panel on wastewater treatment technologies
and reports from the Department to the legislature as the Department of Environmental
Conservation may already conduct review of existing and new technologies under existing law.

Section 6: repeals Sections 3 and 7, ch 53, SLA 2009 regarding the establishment of future
permit terms and conditions that would otherwise take effect December 31, 2015.

Section 7: provides for an immediate effective date



Department of Environmental Conservation
Preliminary Report on Cruise Ship
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Preliminary Report on Cruise Ship Wastewater

1 INTRODUCTION

During the 2009 legislative session the legislature passed House Bill (HB) 134, requiring the Department
of Environmental Conservation (DEC or the Department) to establish a Cruise Ship Science Advisory
Panel (SAP or panel), and in consultation with that panel, submit preliminary and final reports to the
legislature (Alaska Statute (AS) 46.03.464)1 Other requirements ofthe Department related to the
Cruise Ship industry were also contained in HB 134; this document focuses solely on the reporting
requirement of AS 46.03.464.

As required by AS 46.03.464(c), this preliminary report, due on or before January 1, 2013, summarizes
the Department's progress in evaluating the methods of pollution prevention, control, and treatment in
use and the level of effluent quality achieved by commercial passenger vessels; additional economically
feasible methods of pollution, prevention, control, and treatment that could be employed to provide the
most technologically effective measures to control all wastes and other substances in the discharge; and
the environmental benefit and cost of implementing these additional methods of pollution prevention,
control, and treatment. The final report isdue to the legislature on or before January 1, 2015. This
"Preliminary Report on Cruise Ship Wastewater" is submitted by the Department and is accompanied by
the report produced by the SAP, "Cruise Ship Wastewater 2009-2012 Science Advisory Panel Preliminary
Report to the Alaska Department of Environmental Conservation Commissioner” (SAP Preliminary
Report). The SAP Preliminary Report documents the panel's findings.

1.1 Background

Since the 1990's, there has been increasing international, national, and state environmental scrutiny of
the operations of large commercial passenger vessels. In 2006, Alaskan voters approved Ballot Measure
2 requiring cruise ships to obtain a wastewater discharge permit from the Department before they could
discharge in Alaskan waters. The ballot measure also requires cruise ship wastewater effluent to meet
water quality standards at the point of discharge.

The water quality standards are DEC regulations that describe how much of each type of pollutant can
be present in a water body (such as marine waters) and still protect all ofthe designated uses for a
water body. Marine waters are protected for many uses including recreation (swimming/wading);
growth and propagation of fish, shellfish, and other aquatic life; and harvesting for consumption of raw
mollusks or other raw aquatic life. Water quality criteria (levels) are one component of water quality
standards and are set for each pollutant to protect each use.

Treating wastewater prior to discharge to meet water quality criteria isa goal for all industrial and
municipal discharges, but that is rarely possible. Very few wastewater discharges in Alaska and
elsewhere meet water quality criteria for all pollutants prior to discharge. These discharges have a small,
permitted mixing zone that provides for rapid dilution of the wastewater in the receiving water (lake,
river, or ocean). Mixing zones are only permitted when the water body as a whole will continue to meet
water quality criteria. Water quality standards include mixing zone and other policies; however, the
Department has interpreted the intent of Ballot Measure 2 to require cruise ships to produce effluent
that meets water quality criteria (WQC), with no consideration for wastewater dilution in the ocean and
thus no mixing zones. The effluent, not just the receiving water, must meet the water quality criteria.

1 HB 134 includes other changes to statute in 46.46.03, Article 7 (Commercial Passenger Vessel Environmental
Compliance Program) such as the additions of AS 46.03.462(e) through (h) and AS 46.03.465(g) and (h).
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4 1/1/13



Preliminary Report on Cruise Ship Wastewater

By 2008, cruise ships with properly operating Advanced Wastewater Treatment Systems (AWTS) were
meeting water quality criteria in their effluents for all parameters except four - ammonia; and dissolved
copper, nickel and zinc. The Department issued the 2008 Large Commercial Passenger Vessel (Cruise
Ship) Wastewater Discharge General Permit with effluent limits set at the water quality criteria.
However, during the 2008 and 2009 cruise seasons the General Permit included compliance schedules
allowing permittees to use interim limits that were less stringent than the water quality criteria for
ammonia, copper, nickel and zinc. This was done in order to give companies time to research and
implement additional prevention, control and treatment methods. In 2010, after the compliance
schedule authorizing less stringent limits expired, cruise ships were still unable to meet water quality
criteria intheir effluent. This prompted the passage of HB 134.

HB 134 affirmed legislative intent to continue to require cruise ships to meet the water quality
standards at the point of discharge, but allowed the Department to issue permits with less stringent
effluent limits for a limited time and under certain conditions -- the Department must find that a
permittee is "'using economically feasible methods of pollution prevention, control, and treatment the
Department considers to be the most technologically effective in controlling all wastes and other
substances in the discharge but is unable to achieve compliance with Alaska Water Quality Standards at
the point of discharge.” Per HB 134, however, this allowance for less stringent limits will sunset.
Beginning with the 2016 cruise ship season, all cruise ships planning to discharge wastewater in Alaska
will be required to meet all water quality criteria at the point of discharge.

1.2 Science Advisory Panel

In 2009, the Department established a diverse eleven-member science panel under AS 46.03.464(a). The
panel included representatives from multiple countries and with expertise in wastewater plant design
and operation; wastewater engineering and science; ship engineering, design and construction;
environmental science; shipping economy; fisheries; and environmental policy.

The panel has met fourteen times, beginning in February of 2010. All meetings have been public noticed
and open to the public, and have included time for public comment. As required by AS 46.03.464(b)(2),
the panel also hosted a public technical workshop on September 20, 2012. The panel meetings have
served as a focus for the work that the Department staff and panel members performed individually or
in small self-directed groups. A contractor has facilitated the meetings and the panel work. In its support
of panel deliberations, the Department has provided reports and data from the Department's historical
information; summarized large amounts of effluent and water quality data; and discussed the
relationship and context of the connections between the data, State law, and the mission of the panel.

No deliverables from the panel are required by statute other than assistance and advice to the
Department. The panel selected their preliminary report (copy attached) and final report asthe mode
they would use to assist and advise the Department.

1.3 How to Read This Report

This report is organized into three sections that align with requirements of AS 46.03.464(c)(1)-(3). The
sections cover (1) the current methods of pollution prevention, control, and treatment in use and the
level of effluent quality; (2) additional economically feasible methods of pollution prevention, control,
and treatment that could be employed to provide the most technologically effective measures to
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control all wastes and other substances in the discharge; and (3) the environmental benefit and cost of
implementing additional methods of pollution prevention, control, and treatment identified in (2).

The Department and the panel have followed the model described in this report both cooperatively and
independently at times throughout the analysis that ultimately led to this and the panel's report. Each of
the three sections below describes:

» The statutory mandate (the "question™ being answered by the panel and/or the Department),

» Background and contextual information to frame the question,

»  The approach used for the analysis (how the panel and/or the Department went about
answering the question),

» The results of the analysis (the "answer"), and

* Adiscussion of the important issues related to the section. This section may contain additional
information from the Department that was not considered by the panel.

This report is provided to the legislature by the Department and represents the Department's
preliminary findings. These findings have been informed by the work and report of the panel. While the
panel's report is a standalone, independent product, the work contained therein has significantly
contributed to the Department's conclusions. Therefore, both this Department report and the panel's
report are complementary.

2 ANALYSIS OF METHODS IN USE AND EFFLUENT QUALITY ACHIEVED

2.1 Mandate

Per AS 46.03.464(c)(1), this section provides a preliminary summary of the "methods of pollution
prevention, control, and treatment in use and the level of effluent quality achieved by commercial
passenger vessels."

2.2 Background and Contextual Information

Cruise ships have been operating in Alaskan waters since the late 1800's. From 1976 to 2001, the cruise
ships treated wastewater using marine sanitation devices (MSD) to treat sewage prior to discharge to
Alaskan waters. Since 2000 cruise ships have used more advanced and evolving MSDs, ultimately known
as AWTS to treat sewage and graywater prior to discharge. Since 2001 cruise ships have been required
by either federal or State lawto use AWTS as a condition to discharge in Alaskan waters. Therefore, this
analysis of treatment systems in use includes only AWTS.
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2.3 Approach for Evaluating Methods of Pollution Prevention, Control, and

Treatment in Use

The methods of pollution prevention, control, and treatment include all activities a vessel usesto
improve the effluent quality. Equipment used to treat wastewater is only one of several methods used.
Below is a description of the methods that the Department and the panel analyzed.

2.3.1 Prevention

The analysis of prevention methods centered upon the 2008 source reduction evaluations (SRE) and
annual reports submitted by vessels to the Department. Inthe 2008 General Permit2, the Department
required permittees who requested interim effluent limits to submit SREs. The Department provided
detailed instructions for completing the SRes

The SREs received by the Department indicated that a significant portion ofthe dissolved metals
originated inthe potable water process including onboard production and bunkered, or stored, water.
The panel later determined that the amount of dissolved metals in bunker water was insignificant
compared to the amount that was likely to be produced by onboard processes, finding, for example,
that onboard processes to make potable water from sea water were likely a major contributor to
dissolved metals inthe effluent. Process components include evaporators, piping material, and
collection locations; with corrosion of piping another possible contributor. Ammonia sources were
predictably found to originate from sewage generated by passengers and crew, with contributions from
chemical products used onboard estimated as being minimal, to none.

2.3.2 Control

There are few control options that do not fall under the prevention or treatment categories. The two
options that the Department and the panel evaluated in most detail were discharge outside of Alaskan
waters and discharge to shore-based domestic wastewater treatment facilities. This analysis of control
methods in use was based on information from vessel specific sampling plans (VSSP) and onsite
inspections of vessels conducted by Department staff and Department-managed, on board Ocean
Rangers; and the Department's extensive knowledge of shore-based facilities.

Commercial passenger vessels including permitted vessels always have the option of not discharging to
State waters. They may decide to hold their wastewater in tanks on board the ships. In order for ships to
hold their wastewater for discharges outside of the marine waters of the State (generally beyond 3 miles
from shore), they must have suitable tank capacity for storing wastewater produced by passengers and
crew while operating in State waters. In the Department-required VSSP for each vessel,3the Department
requires information about a discharging vessel's tank capacity, sampling port locations, potable water
consumption, and wastewater flow rates. Through comparison to the vessel's Alaska transit schedule
and daily average and maximum wastewater production, potable water consumption, and a vessel's

2 State of Alaska Department of Environmental Conservation Large Commercial Passenger Vessel Wastewater
Discharge General Permit No. 2007DB0002
3Alaska Regulation 18 AAC 69.030, Vessel Specific Sampling Plan
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wastewater discharge log, the Department can estimate if a vessel has the tank capacity to hold its
wastewater until it departs Alaskan waters; in other words, if the vessel can use the control mechanism
of discharging outside of state waters.

Both Department staff and Department-contracted Ocean Rangers perform onsite inspections that
verify the VSSP information by comparing the onboard VSSP to the Department approved VSSP; and by
verifying the accuracy of the information contained in the VSSP including tank volumes, and assisting
vessels in correcting any discrepancies found.

The control mechanism of discharging to shore-based facilities (i.e., municipal wastewater treatment
plants) was analyzed by the Department and is discussed in Section 3.4.2.2 of this report.

2.3.3 Treatment

This analysis of treatment methods centered upon the evaluation of individual AWTS information
received from vendors and vessels4, vessel specific sampling plans, and on site visits conducted by panel
members and Department staff. Note that most panel members had been onboard and had observed
wastewater processes on cruise ships prior to their appointment to the panel.

AWTS were designed to meet required criteria for conventional pollutants and are the most advanced,
effective, and proven treatment systems available. When compared with municipal treatment plants
discharging to marine waters in Alaska, the AWTSs in operation on discharging cruise ships are
significantly more effective than municipal systems. Department staff and panel members evaluated all
manufacturers’ AWTS currently installed on cruise ships operating in Alaskan waters.

There are avariety of advanced wastewater treatment systems (manufactured by Hamworthy, Scanship,
Ovivo, Zenon, Hydroxyl, Hamman, Hamman/Lazarus, ROCHEM, Marisan, and Triton) that are in use on
board now, or that have been used since 2001. These systems provide a higher degree of treatment
than Alaskan shore-based wastewater treatment facilities and typically produce higher quality effluent.

2.3.4 Effluent Quality Achieved

The Department has been collecting effluent data for discharges from the AWTS since 2001.The
Department and panel used effluent data collected since 2001, when cruise ships generally began using
AWTS, to evaluate the level of wastewater quality currently achieved using existing pollution
prevention, control, and treatment methods.

2.3.5 Review of Historical Reports

The Department and the panel conducted a review of existing reports to frame the history of the issues,
the problems encountered by previous researchers, and the history and recommendations of those
researchers. The summaries below describe the use of these reviews by the panel and the Department
in preparation of this section of the preliminary report.

4 Feasibility Study: Reducing Concentrations of Dissolved Metals and Ammonia in Large Commercial Passenger
Vessel Wastewater Discharge, DEC, June 1, 2010
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* Alaska Cruise Ship Initiative (ACSI) Final Part 1 Final Report (Activities and Work Products up to
June 1, 2000.) This report provided an overall summary of the environmental challenges facing
the cruise industry in Alaska, and established a multi-organizational steering committee to
undertake fact finding on air emissions, wastewater discharge, waste disposal practices, oil spill
prevention and response, and environmental leadership. This report describes plans to
implement random unannounced sampling, report the results, and describes plans to develop a
list of sensitive areas.

¢ Alaska Cruise Ship Initiative (ACSl) Part 2 Report (June 1, 2000 to July 1, 2001). This report
discussed the results of the sampling that vessels conducted in accordance with the sampling
methods created in the Part 1 Report.

»  The Impact of Cruise Ship Wastewater Discharge on Alaska Waters, November 2002. The first,
2001 panel published this report. Using an assessment framework, the panel started with
effluent characterization. The panel then determined the available dilution through dispersion
modeling and concluded with exposure assessment and recommendations for risk management
and additional research. This report was the result of nearly 20 months of research, field work
and discussion.

»  Cruise Ship Discharge Assessment Report, December 29, 2008. This report was published by the
U. S Environmental Protection Agency (EPA). The Assessment Report analyzed several waste
streams including sewage and graywater. The report includes a discussion of the nature and
volume of waste streams, applicable federal regulations, environmental management and
treatment, and potential adverse environmental impacts of the waste stream.

e Source Reduction Evaluations. Inthe 2008 General Permit, the Department required permittees
who requested interim effluent limits to submit a source reduction evaluation and annual
reports. The Department sent a letter to the Alaska Cruise Association (ACA) and the Northwest
Cruise Ship Association (NWCA) that contained detailed instructions for completing the SREs.
Carnival Cruise Lines, Holland America Lines, Norwegian Cruise Lines, Princes Cruise Lines, Royal
Caribbean Line, Regent Seven Seas Cruises, and Silversea Cruises submitted vessel-specific SREs.
The panel reviewed the SREs and the annual reports.

» Sampling Episode Report, Cruise Ship Plume Dilution Study, Skagway, Alaska, May 2009. This
EPA report describes a plume dilution study conducted under the direction of BPAINn
collaboration with the Department. Dye studies were used to characterize near-field cruise ship
discharge plumes from six cruise vessels while docked.

» Assessment of the Stationary Cruise Ship Plume Dilution Study, Skagway, Alaska, May 2009. This
companion report by the Department used the results of the dye studies to test and validate the
wastewater dilution calculations described in the previous ACS and panel reports.

* Feasibility Study: Reducing the Concentrations of Dissolved Metals and Ammonia in Large
Passenger Vessel Wastewater Discharges, June 1, 2010. The Department published this report
using information from the 2009 Technology Conference. In addition to new technologies, the
report discusses the nine technologies that were in use at that time. The information used in the
study was solicited via broad industry-wide requests.

G\ \VWQ\WW\Cruise Ships\Panel 09\2013 Commissioners Preliminary Report
9 1/1/13



Preliminary Report on Cruise Ship Wastewater

2.3.6 Analysis of Existing Data and Data Reports

The Department compiled all wastewater effluent monitoring data, reviewed it, and presented it to the
panel. The list of data and data reports includes:

» DECeffluent sampling and testing data from 2000 through 2012. This data provided the
Department and the panel information on the historical performance of each permitted vessel
for the years each vessel operated and discharged in State waters. The Department developed
summaries of effluent produced by individual systems and system categories as requested by
the panel.

» DECLarge Ship Wastewater Sample Result reportsfrom 2008 through 2012. These reports
provided comparisons of the effluent sampling results between vessels, treatment systems, and
cruise lines; and provided a format for comparing those results between successive years of
operations.

¢ DECsampling exceedance reportsfrom 2008 through 2012. These reports demonstrated a
snapshot of only the sample results that exceeded water quality criteria from vessels permitted
to discharge, separate from the effluent results that were in compliance.

¢ DEC Large Ship Wastewater Treatment and Discharge Status tablesfrom 2003 through 2010.
These reports provided compiled information on the total number of vessels operating in State
waters for each year; which vessels were permitted to discharge and which were not; the types
of AWTS installed on each vessel whether the AWTS were permitted to discharge or not;
whether a permitted vessel was discharging sewage, graywater, or mixed sewage and
graywater, and; whether a vessel was permitted to discharge underway only, or continuously
(both underway and stationary).

2.3.7 Science Advisory Panel Presentations from Guest Speakers

During the panel meetings presentations were delivered by State and federal government officials, ship
builders, academic scientists, economists, and wastewater engineers. Department staff and panel
members learned about the challenges of installing AWTS onboard vessels during construction and
when retrofitting existing vessels with new or add-on systems. Presentations discussed the complexity
of managing onboard wastewater treatment methods, State water quality criteria and their application
to the cruise industry, detailed explanations about wastewater dilution studies, and sources of
pollutants that could become a part of a vessel's waste stream. During the statutorily required public
technical workshop, Department staff, panel members, and the public had the opportunity for one-on-
one interaction with visiting vendors and manufacturers of AWTS.

2.3.8 2012 Data Collection Survey for Vessels Permitted to Discharge

The Department worked with the panel to issue a data questionnaire to operators of cruise ships
permitted to discharge in 2011 covering technological and economic questions about existing systents,
new technologies, and cost of installation and operation of existing systems. Cruise operators responded
to these questionnaires, providing valuable data that allowed the panel to evaluate the cost of
implementing currently used systems. The survey also requested technical and cost information for
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additional methods capable of meeting water quality criteria at the point of discharge. As discussed in
the next section, Analysis of Additional Methods, the survey provided limited technical and cost
information on additional methods.

2.4 Results and Discussion of Analysis of Methods in Use and on Effluent

Quality Achieved

Both the Department and the panel concluded that existing methods of pollution prevention, control,
and treatment produce effluent that can consistently meet the water quality criteria at the point of
discharge for all parameters except ammonia, copper, nickel and zinch Existing systems treat these
parameters to varying degrees and in some cases AWTS produced by the same manufacturer and
installed on different vessels have varying degrees of success in treating these four parameters. This
review of existing systems and effluent levels was conducted jointly between the Department and the
SAP, and the Department concurs with the analysis in the SAP's preliminary report.

3 ANALYSIS OF ADDITIONAL METHODS OF POLLUTION PREVENTION,
CONTROL, AND TREATMENT THAT COULD BE USED

3.1 Mandate

Per AS 46.03.464(c)(2) this section provides a preliminary summary of "additional economically feasible
methods of pollution prevention, control, and treatment that could be employed to provide the most
technologically effective measures to control all wastes and other substances in the discharge.”

3.2 Background and Contextual Information

Because the ultimate effluent limits will be WQC at the point of discharge, and cruise ships are currently
unable to meet these limits for four parameters with existing methods, the Department and the panel
sought information on methods used today in other applications and industries and methods that, while
not currently available, may become available. These additional methods might have the potential to be
installed onboard cruise ships in order to improve effluent quality.

While considerable time has been spent evaluating potential new methods, the Department does not
directly regulate the methods or types of wastewater treatment systems. Regulatory authority is limited
to the quality of effluent discharged to Alaskan waters.

The Department and panel explored two general areas for additional methods. First, an additional
method should be able to improve effluent quality to a level that meets WQC at the point of discharge.

5Cruise Ship Wastewater 2009-2012 Science Advisory Panel Preliminary Report to the Alaska
Department of Environmental Conservation Commissioner (SAP Report), Section 4.1 Effluent Quality
Currently Achieved by Commercial Passenger Vessels.
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Second, if an additional method cannot result in meeting WQC at the point of discharge, it should
consistently improve a vessel's effluent quality over the methods that the vessel currently employs.

The Department's conclusions in this study are time sensitive. The Department must determine the
practical potential of additional methods to meet statutory deadlines. The panel's role in the search for
additional methods is broad based. The panel searched for additional methods that may be of practical
use at an undetermined future time.

Currently, the Department must meet two milestones; (1) develop and issue a new General Permit for
the upcoming 2013 cruise ship season, and (2) prepare for the 2015 expiration of the statutory provision
allowing effluent limits less stringent than WQC at the point of discharge. Any changes to effluent limits
that the Department would consider rely upon additional methods capable of consistently producing
the desired effluent results and available for installation onboard vessels in time to meet those
deadlines.

For example, a vessel installed an ion exchange treatment system that discharged wastewater and
conducted effluent sampling in State waters in 2011. While the effluent results from that system did not
yield results that were significantly or consistently superior to effluent sample results from current
systems, the panel considered this a promising system. While the Department concurs that the system is
promising from an engineering perspective and it may be a practical alternative in the future, the data
received is not sufficient for the Department to adjust permit effluent limits based on the results.

Implementation of new or significantly modified AWTS consists of design, research and development
performed by the cruise ship owner or operator, followed by a design review by the classification
society6 The classification process time is 8-12 weeks if there are no complications. Classification casts
can be as low as a few thousand dollars, which can equal about 1-2% of the operational cost. Because
the large cruise ships that operate in Alaska are foreign owned, owners and operators would be
required to obtain approval of their home countries for their new or significantly modified AWTS.

3.3 Approach for Seeking Additional Methods

The Department and the panel used multiple methods of researching additional methods of pollution
prevention, control, and treatment. The research included direct contact with AWTS manufactures and
vendors, literature searches, data collection surveys, and the professional experience of Department
staff and panel members.

The reports and information listed below served as starting points for analysis. Using these documents
and the experience gained over their careers, panel members conducted individual, group, and panel-
wide analysis and discussions on additional methods. These starting points allowed panel members to
compare the analysis in these reports to the actual and potential capabilities of additional methods.

6Science Advisory Pandl meeting summary, 10/21-22, 2010; pg 7-8. Tio Devaney, Lloyds of London Jassification
society.
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3.3.1 Public Comments

Public comments7 served a valuable function in the panel work. Comments about the possibility of
increasing vessel discharges to shore facilities and the possible improvements of existing systems led to
panel discussion and additional Department research. In addition to formal public comments, the public
was welcomed to interact with panel members during meeting breaks and with the Department staff at
any time. Moreover, panel members were free to discuss panel work with their personal networks and
constituencies. The ultimate results of the panel and Department work performed based on public
comment and interactions is reflected inthe conclusions ofthe panel's preliminary report, and in this
report.

3.3.2 2009 Technology Conference

The Department held a cruise ship wastewater treatment technology conference in February of 2009,
before the approval of HB 134, the implementation of the current panel, and the requirements for the
preliminary and final reports to the legislature. The culmination of information gained from the
conference was recorded in the report, Feasibility Study: Reducing the Concentrations of Dissolved
Metals and Ammonia in Large Passenger Vessel Wastewater Discharges, June 1, 2010.

3.3.3 Review of Historical Reports

The Department and the Panel used the following documents in its analysis of additional methods.
Sections in several of these reports proved useful in separate sections ofthe Preliminary Report. The
summaries below describe the use of these documents by the panel and the Department in preparation
of this section ofthe preliminary report.

» Alaska Cruise Ship Initiative (ACS!) Part 2 Report (June 1, 2000 to July 1, 2001). Discussed in this
report were "New Technologies;" many of which would become the AWTS that were later, and
in some cases are still used on vessels operating in Alaska.

* Cruise Ship Discharge Assessment Report, December 29, 2008. This report was published by the
U. S Environmental Protection Agency. In addition to the topics previously summarized, this
study discussed possible options and alternatives to address sewage and graywater effluent
improvement. Alternatives discussed included potential prevention, control, and treatment
options.

* Feasibility Study: Reducing the Concentrations of Dissolved Metals and Ammonia in Large
Passenger Vessel Wastewater Discharges, June 1, 2010. The Department published this report
using information for the 2009 Technology Conference. The report discusses five additional
technologies. The information used in the study was solicited via broad industry-wide requests,
and 60 direct requests to manufacturers, vendors, and researchers. Of those contacted, eleven
responded and submitted white papers describing potential solutions for meeting the effluent
limits of WQC at the point of discharge.

7 Public comments are recorded in each Panel meeting summary at
http://www.dec.alaska.gov/water/cruise_ships/SciencePanel/index.htm
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3.3.4 2011 Department Survey to AWTS Manufactures and Vendors

In 2011, the Department sent voluntary surveys to eight AWTS manufacturers and vendors selected by
the panel. The panel selected these eight as the most likely to be actively seeking improvements to
current methods of ammonia and dissolved metal (copper, nickel, and zinc) removal. The surveys were
sufficiently detailed to indicate if there were prospects for new treatment systems, improvements to
existing systems, or development of additional treatment technologies that could be added on to
existing systems. The results were mixed.

Of the eight sunveys sent, the Department received four responses. One vendor provided information on
an ion exchange metal removal system that is discussed in the section titled lon Exchange. However, no
responses were returned fully completed. There are various reasons that surveys were returned
incomplete, or not returned. Manufacturers and vendors are not required by State law to provide
information, and any information submitted would become a public record understate law. Methods
under development by one manufacturer, if revealed publicly, could provide an advantage to a
competing manufacturer. Finally, caution about promising the success of a system not yet ready for
distribution could impact business.

3.3.5 2012 Data Collection Survey for Vessels Permitted to Discharge

The Department worked with the panel to issue a data questionnaire to operators of cruise ships
permitted to discharge during the 2011 cruise ship season about existing systems, new technologies,
and cost of installation and operations of current systems or additional methods. Cruise operators
responded to these questionnaires, providing valuable data that allowed the panel to evaluate the cost
of implementing currently used systems. However, no technical or cost information was obtained on
additional methods.

3.3.6 September 2012 Technology Workshop

Because the panel was unable to find additional methods that could consistently produce effluent
meeting WQC, the format selected for the legislatively required public workshop was a detailed
demonstration to the public of the work that the panel and the Department had undertaken thus far. In
addition the workshop provided ample opportunity for members of the public to interact with panel
members, Department staff, and visiting vendors.

3.4 Additional Methods Analyzed
3.4.1 Prevention

Neither the Department nor the panel identified additional prevention methods above those identified
in the SREs, though both bodies are confident that that vessel dedication to source reduction can reduce
pollutants that enter the water.

Vessel source reduction efforts varied in the level of implementation between vessels. Results of source
reduction efforts were not clearly identifiable since the efforts were implemented in conjunction with
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other methods, resulting in an inability to attribute effluent improvement or degradation to source
reduction efforts. Inthose cases where source reduction was undertaken, then later abandoned, there
was no identifiable improvement or degradation in effluent results.

3.4.2 Control

Pollution control includes all actions taken or avoided in order to reduce pollution released into the
environment. In a strict sense, pollution control includes prevention and treatment. However, AS
46.03.464 calls-out prevention and treatment separately; therefore, the preliminary reports submitted
by the panel and the Department follow this approach. Inthe context of this report, pollution control
will include all other aspects of control not included in the prevention and treatment sections. These
methods broadly include vessels discharging outside of state waters, discharge to shore-based facilities,
and actions vessels' crews and passengers could take or avoid to prevent the release of pollutants into
the water.

In the pollution control category, none of the methods discussed are actually "new." Certain vessels
hold wastewater in onboard tanks for discharge outside of State waters; certain vessels discharge to
shore-based facilities to a limited extent; and all vessels currently train crews, maintain equipment, and
operate the equipment in accordance with manufacturer expectations. The discussions below are inthe
context of refining methods, or introducing the methods for more widespread use.

3.4.2.1 Holding in tanks

Several permitted and non permitted vessels currently hold wastewater in tanks for discharge outside of
State waters. The VSSP information provided by permitted vessels also indicates that most if not all
vessels have the capacity to hold their wastewater until leaving State waters, though this would leave
little margin for schedule delays or unanticipated increases in wastewater production. If cruise line
companies want their vessels to hold more wastewater than they currently do, they will have to add or
modify tanks and address vessel stahility. Vessel stability is a function of the total weight of stored liquid
as well as the distribution of that weight. The challenge with holding additional wastewater isthat it
increases weight, which makes distribution of that weight more critical, while at the same time reducing
the ability to distribute that weight since there is less unutilized space on the ship. This isfurther
complicated by concurrent weight changes such as ballast water redistribution and fuel usage.

Because of the more stringent ballast water requirements proposed in the Draft 2013 BEPA Vessel
General Permit (VGP) wastewater storage may compete with ballast water storage in the near future,
affecting some vessels' ability to store wastewater.

Holding wastewater for discharge offshore may also compel vessels to alter their routes, adding time
and distance to their current routes. Additional transit time, travel distance, and displacement from
increased weight causes increased fuel handling and consumption and air emissions, the extent of which
is unknown. These altered travel routes may also result in vessels visiting fewer ports while in Alaska.
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3A.2.2 Discharge to shore.

The Department does not believe that discharge to a shore-based domestic wastewater treatment
facility is a promising alternative. The premise of this method appears to rest on the assumptions that
treatment at shore facilities is better (produces higher quality effluent) and that dilution of wastewater
discharged to the marine environment from shore facilities is in some way superior to dilution from
cruise ship discharges. If the cruise ships discharge into publicly owned water treatment plants,
theoretically they would not be discharging into the waters of the State. There are, however a number
of considerations that must be addressed before this could be a viable, widely used alternative.

» The discharged wastewater would eventually enter the marine waters of the State.

» The effluent limits for shore facilities are significantly higher (less stringent) than those for cruise
ships, sothere isthe potential for more pollutants reaching the marine environment than if the
cruise ships treated their wastewater onboard ship.

» The cruise ship discharges would likely be classified by the Department as wastewater from
""significant industrial users™ since it is not exclusively sanitary waste and potentially includes
waste from galleys, pools, engine room shop sinks/drains, other shop sinks/drains, desalination
brine, laundries and medical facilities. This would require the shore facility to address
pretreatment:

o Publicly owned treatment works on shore would be required to design and implement
pretreatment standards prior to accepting cruise ship discharges that exceed 25,000
gallons per day.

o Pretreatment standards are needed to control pollutants from industrial users since
they are generally designed to treat domestic sewage only and the industrial pollutants
may otherwise pass through or interfere with publicly owned treatment work treatment
processes or may contaminate sewage sludge.

o Accepting industrial waste would change the permitting and monitoring requirements
of the shore facility.

o Accepting industrial waste as well asthe increased volume of waste might require
modification to the shore facility.

»  Shore facilities are designed to accept a specified range of conventional parameters (for
example, total suspended solids and biological oxygen demand). They have a legal obligation to
monitor the concentrations in the influent and remove a specified percentage of these
parameters prior to discharge. If cruise ships "pretreated’ using AWTS, the treated cruise ship
discharges would be adding very clean water that would dilute the influent with low
concentrations of conventional parameters. This creates a problem since those facilities are
regulated based on their efficiency in removing conventional parameters. With dilute influent,
biological treatment processes are less efficient, and shore facilities would likely have problems
with percent-removal requirements.

» If cruise ships were required to pre-treat wastewater, they would likely use AWTS since they are
already onboard and are required for other markets. Cruise ships would bear costs that they
currently pay for AWTS treatment and then have the additional cost of discharge ashore.
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» The seasonal nature of the cruise industry and its discharges will likely cause problems for the
on shore treatment plant at least twice per year; at the start and at the end of cruise season.
Sewage treatment plants can be very sensitive to the quality of the waste treated. The balance
of treatment (bacteria that degrade wastes versus waste) would require adjustments at least
twice, and maybe more often during the cruise season and after. The Department already sees
these challenges on the North Slope where seasonal populations fluctuate greatly.

*  Untreated wastewater from cruise ships is very concentrated. When mixed with municipal
wastewater, it will affect the treatment system significantly.

» The only current community that may be able to handle this isthe Juneau-Douglas wastewater
treatment plant.

» Discharges from shore facilities are regulated and monitored under the Alaska Pollution
Discharge Elimination System (APDES), a system governed by different regulations and with
different requirements than the cruise ship discharges.

3.4.2.3 Good Operational Practices, Train, Maintain and Operate

While vessel owners currently have relatively good operational practices, train the crewmembers,
conduct scheduled and unscheduled maintenance, and maintain and operate AWTS, the Department
and the panel intend to explore the effectiveness of those processes to determine if there are any
improvements that can be made. The Department will also explore the extent to which vessel owners
train other non-AWTS operating crewmembers in how they could contribute to a cleaner influent that is
treated onboard.

3.4.3 Treatment

Adaptation of emerging technologies from other industries to cruise ships presents significant feasibility
challenges, and will not be readily available to consistently use on cruise ships in the near future.

3.4.3.1 Reverse Osmosis

The Department concurs with the panel that reverse osmosis (RO) is a promising technology for treating
effluent to a higher quality than that achieved now8. The Department and the panel reviewed historical
reports4and the results ofthe installation of RO onboard one vessel that discharged into State waters.
RO is used worldwide to desalinate seawater into drinking water for vessel and shore-based
applications. ROis also currently used to treat sewage and graywater onboard maritime platforms
including vessels and ail drilling platforms, though the Department has no effluent data to compare with
the results of these uses to WQC.

Although RO has been used to treat sewage and graywater on vessels discharging in State waters, data
made available to the Department and the panel was predominantly from one vessel. The Department
has determined that the limited data set was not sufficiently representative of the capabilities of the

8 SAP Report, Section 6.3 Treatment.
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method to extrapolate the results and then project those results on other vessels that may have
significantly different waste stream characteristics.

ROwas used to treat mixed waste streams on one vessel that discharged from 2001 to 2006. Since that
time vessels have stopped discharging, or only treat limited graywater and no sewage by RO. Because of
this, there is no data for RO-treated mixed waste streams for the last six years. No ships discharged RO-
treated wastewater under the 2008 or 2010 permit.

3.4.3.2 lon Exchange

The professional judgment of the panel and the Department staff aligns in the opinion that ion exchange
(IX) is a promising additional future method9. The Department and panel reviewed previous reportsiQ
one vendor survey response, and the results of the installation and use of an ion exchange system
onboard one ship that discharged into the waters of the State for one year.

The vendor response provided a technical and cost estimate for an IX metal removal system. This
proposal was based on laboratory removal of metals and not from an operational system that
functioned as or was installed as an add-on to an AWTS. The results from the single IX installation did
not provide a sufficient foundation for the Department to include that system in the consideration of
future effluent limits at this time. The installation indicated that, in some circumstances, entire systems
could be replaced while a vessel was operating, and that the installation of the entire system could
deliver effluent results on par with the results from current systems. However, effluent results were not
consistently or significantly better than effluent from existing systems. Regardless of the result, more
sampling is required to establish a rigorous statistical trend.

3.5 Economic Feasibility of Additional Methods

The panel heard a presentation from Northern Economics Inc. (NEI) on an approach to determine capital
and operating costs for prevention, control, and treatment options that would meet WQC at the point of
discharge. Inaddition, NEl sought to determine the fiscal impacts of those costs to cruise line operators
and to the Alaskan cruise ship market. Though the panel chose a different direction, the presentation
promoted good discussion at panel meetings.

The panel identified life cycle costs - direct and indirect capital costs; annual operations and
maintenance; and net present value of these costs - as the preferred method to evaluate the economic
feasibility of installing and implementing additional treatment methods that could meet WQC at the
point of discharge. However, the panel was unable to perform a life cycle analysis since no commercially
available additional treatment methods were identified, and therefore there were no detailed cost
estimates provided in responses to the 2011 vendor and manufacturer information request and 2012
survey of cruise line operators conducted by the panel.

9 SAP Report, Section 6.3 Treatment.

10 Cruise Ship Discharge Assessment Report, EPA (Dec 2008). Section 2.4.4 Potential Treatment Technologies in
Addition to AWTS; Feasibility Study: Reducing Concentrations of Dissolved Metals and Ammonia in Large Passenger
Vessel Wastewater Discharges, DEC (June 2010). Section 4.2 Wastewater Treatment Alternatives, lon Exchange,
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The panel also evaluated the economic characteristics of the cruise ship industry in order to gain an
understanding of how costs could influence where inthe world cruise ship operators deploy their ships,
passenger traffic, and passenger purchases on board or in Alaskan communities.

3.6 Results of Analysis on Additional Methods

Although methods such as reverse osmosis and ion exchange appear to be promising for future
development, they are not yet ready for implementation onboard cruise ships as a reliable method of
meeting water quality standards, or significantly improving effluent quality, at the point of discharge.

Other methods, such as discharge to shore facilities and holding wastewater in onboard tanks for later
discharge outside of State waters do not meet the intent of having cruise ships discharge effluent that
meets WQC at the point of discharge in State waters. In addition, discharging to shore facilities would
result in wastewater discharged from cruise ships not being required meet the cruise ship effluent limits.

The panel was unable to identify technologically effective and economically feasible treatment methods
capable of consistently meeting the numeric WQC at the point of discharge that have been proven
effective on ships1l Application of existing technologies in addition to AWTS, such as IX, and RO are
expected to further reduce ammonia and dissolved metal concentrations. However, there is no evidence
to prove that adding additional technology will be technologically effective at meeting water quality
criteria, be economically feasible, or provide significant environmental benefit. Modifying operational
procedures and additional staff training may help improve treatment performance. The panel
recommends continued sampling and monitoring of cruise ship effluent12

3.7 Discussion on Additional Methods

The Department believes that a thorough search for additional methods to improve wastewater quality
has been conducted and concurs with the panel's opinion that there are no existing, new, or emerging
prevention, control, or treatment methods that could consistently meet WQC at the point of discharge.

4 ANALYSIS OF ENVIRONMENTAL BENEFIT AND COST OF
IMPLEMENTING ADDITIONAL METHODS

4.1 Mandate

Per AS 46.03.464(c)(3) this section provides a preliminary summary of *the environmental benefit and
cost of implementing additional methods of pollution prevention, control, and treatment.”

11 SAP Report, Section 6.3 Treatment.
12 SAP Report, Section 9 Findings.
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4.2 Background and Contextual Information

For the Department and the panel to have analyzed the environmental benefit and cost of implementing
additional methods to improve effluent quality, it would have been necessary that they had found that a
practical additional method is, or will soon be, available. As discussed in the previous section of this
preliminary report, practical additional methods were not found to be available at this time.

This section discusses the environmental benefits and costs of implementing methods that the
Department and the science panel explored and discussed in the previous section of this report. It also
contains a discussion of starting points for methods of analysis for environmental benefit and cost that
could be used if methods become available that can meet the water quality criteria at the point of
discharge.

4.3 Approach for Determining Environmental Benefitand Costof Additional

M ethods

Since the science panel did not identify additional methods for improving effluent quality that could
reliably meet WQC at the point of discharge, the panel's approach was to compare the environmental
benefit and cost of current methods to a hypothetical method that could meet WQC at the point of
discharge. To determine environmental benefit, the science panel considered the incremental water
quality impacts of different wastewater discharge scenarios as well as non-water quality impacts that
would occur if WQC could be met at the point of discharge.

First, the panel considered three wastewater discharge scenarios for the four parameters of concern: 1)
direct undiluted cruise ship effluent concentrations; 2) the mix of effluent and receiving water resulting
from stationary, in-port cruise ship discharge; and 3) the mix of effluent and receiving water resulting
from underway cruise ship discharge and its turbulent wake. Water quality impacts were determined by
comparing incremental concentration changes in the receiving water to those that would result if the
wastewater effluent met WQC at the point of discharge. To evaluate the environmental benefit and
cost, the science panel compared the resulting concentrations to numeric water quality criteria. Second,
for perspective only, the panel compared effluent mass loading to the receiving water from one natural
source near Juneau, the Mendenhall River.

4.3.1 Study of Additional Methods
4.3.1.1 WaterQuality Considerations

The three wastewater discharge scenarios were considered a "worst case” evaluation of current and
additional methods since they used the maximum observed effluent concentrations from current
methods during the 2008-2009 season for the four parameters of concern - ammonia, dissolved copper,
dissolved nickel, and dissolved zinc. Using the maximum effluent values from current treatment
methods provides the largest measure of potential environmental benefit when compared with a
hypothetical, additional method that could meet WQC at the point of discharge. Such an approach also
provides aworst case look at the environmental cost of current methods.
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To evaluate the mix of effluent and receiving water, the science panel worked with the Department to
identify background concentrations for each parameter of concern in the receiving water. For all four
parameters of concern, the background levels in Alaskan marine waters were low compared with water
quality criteria. To evaluate mixing, the panel relied upon the Department's findings documented in the
Information Sheet for the 2010 Large Commercial Passenger Vessel General Permit, the work of the first
Alaska Cruise Ship Wastewater Science Advisory Panel, and EPA effluent dilution studies using dye. For
stationary cruise ships or those moving at less than 6 knots, the minimum available dilution factor of
28:1 isachieved in a matter of minutes at 15 meters from the discharge port. Effluent limits are set to
ensure that all water quality criteria are met at and beyond 15 meters from the vessel. For cruise ships
moving at 6 knots or greater with a high wastewater discharge rate of 200 cubic meters per hour (a
conservative estimate), the minimum available dilution factor is 50,000:1 measured in the wake after
turbulent mixing. The panel's preliminary report also evaluated an earlier study that determined a
minimum dilution factor at the stern, 300 meters from the discharge port and before turbulent mixing in
the wake, of 600:1 for cruise ships moving at 6 knots or greater with a high wastewater discharge rate of
200 cubic meters per hour. This means that all water quality criteria are met in the ocean within seconds
after discharge from an underway vessel.

The panel discussed concerns raised by one panel member about the total amount of metals being
released by cruise ships into the Alaskan marine environment, or the "mass loading” (i.e., how many
ounces or pounds of a given metal are introduced into the environment via the wastewater discharge).
The panel had concerns about evaluating mass loading, since loadings need proper context for the value
to provide meaning. Concentrations in the receiving water, by contrast, can be compared with numeric
water quality criteria to determine exceedances. Nonetheless, the science panel used the average
effluent copper concentration and an estimate for total annual cruise ship discharge volumes to
estimate a total annual copper mass loading (88 pounds) from all discharging cruise ships compared
with the loading from a single river in Southeast Alaska, the Mendenhall River (over 2,000 pounds).

4.3.1.2 Non-water Quality Considerations

The panel highlighted several non-water quality issues that need to be considered when evaluating the
net environmental benefit of additional methods to meet WQC at the point of discharge. These issues
include the potential for additional on board space and staff requirements that result in greater energy
use, and an increase in waste production and the potential for disposal challenges with more highly
concentrated wastes given greater removal efficiencies. The panel's preliminary report provides specific
examples of additional waste disposal challenges such as ion exchange resin regeneration waste and
reverse osmosis reject water. In addition, the panel provided an estimation of fuel consumption, fuel
costs, and carbon dioxide emissions to the air if it were necessary to travel outside state waters to
discharge in federal waters as a control method.
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4.4 Environmental Benefitand Costof Additional Methods
4.4.1 Environmental Benefit

As stated earlier, the panel did not identify additional methods of pollution prevention, control, or
treatment that could be used to achieve WQC at the point of discharge. The science panel found that 1)
all four parameters of concern in cruise ship effluent currently exceed WQC at the point of discharge; 2)
the maximum, historical effluent concentrations for ammonia, copper, and nickel would exceed water
quality criteria at 15 meters from the discharge port when the cruise ships was stationary or moving at
less than 6 knots if it were not for permit limits; and 3) no water quality criteria are exceeded at the
stern of cruise ships moving at 6 knots or greater.

In summary, the panel found that "[a] dilution model developed by the first Alaska Cruise Ship
Wastewater Science Advisory Panel and dye studies conducted by BPAdemonstrate that concentrations
lower than WQC are attained rapidly following AWTS discharge from a moving vessel and acute and
chronic exposures would not occur. Similarly, [such] dilution modeling is used for permitting other
wastewater discharges. The panel identified little additional environmental benefit to be gained by
lowering the current permitted effluent limits to WQC at the point of discharge13"

4.4.2 Environmental Cost

Given the small incremental change in concentrations in Alaska marine waters and little additional
environmental benefit to be gained if cruise ships were to meet WQC at the point of discharge for the
four parameters of concern, the science advisory panel's evaluation identifies that current methods do
not have adverse environmental costsi4

Through a comparison between estimated annual cruise ship copper loading from all vessels and loading
from one river, the Mendenhall River, the panel found that natural sources of copper are a minimum of
23 times larger than the copper loading from all cruise ships, and cruise ship copper loading does not
represent an environmental cost. The science panel did identify concerns about unintended water
quality and non-water quality impacts associated with some of the additional methods considered1s

Since the state only regulates discharges to Alaskan marine waters, the panel did not consider whether
there are environmental costs to discharging minimally treated wastewater outside of state waters.

4.5 Results and Discussion on Environmental Benefit and Cost

The Department concurs with the analyses, findings and conclusions set out in sections 7.5 (pgs. 83 - 84)
and 9 (pg. 95) of the SAP's report. The statements contained in those sections are consistent with
previous analyses by others examining potential treatment methods and potential environmental
impacts of treated wastewater effluent from cruise ships. More specifically, DEC concurs with the

13 SAP Report, Section 9 Findings.
14 SAP Report, Section 7.5 Conclusions.
15 SAP Report, Section 7.5 Conclusions.
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panel's statement regarding the lack of evidence that "commercial passenger vessels operating in Alaska
waters with AWTS cause acute or chronic toxic exposure to marine organisms,” and the panel's
conclusion that "[T]here appears to be little environmental benefit of treatment above and beyond that
which current advanced wastewater treatment plants provide.” Based on DEC'S review of the panel's
report and the reports and material cited therein, DEC concurs with the panel's conclusion that "costs
expended to implement further treatment will not produce substantial additional environmental

benefit.”

The panel also considered the utility of implementing additional pollution prevention, control, and
treatment methods that could incrementally improve existing effluent quality for some vessels, even if
such methods would not achieve WQC at the point of discharge. Since the panel did not find an
environmental benefit in additional methods that could meet WQC at the point of discharge, the panel
also did not find an environmental benefit to additional methods that could improve effluent quality but

not meet WQC at the point of discharge. The Department concurs with these findings.

As discussed by the panel and EPAIS the large and rapid dilution of wastewater discharges when a cruise
ship is underway results in concentrations of pollutants that are well below Alaska water quality criteria.
The Department does not believe that regional studies on long term impacts from cruise ship
wastewater discharges are needed or achievable given the low concentrations that would need to be
tracked. Ifthe number of vessels discharging simultaneously in port increases significantly in the future

in-port discharges would potentially be of more concern since there is less dilution with vessels in port.

DEC's permitting authorities and other regulatory powers can be used to assure good operation of the
AWTS already on large cruise ships in Alaska. DEC may include requirements in vessel permits that they
only discharge in certain locations or when vessels are underway. DEC can also require the monitoring
and reporting of the performance of AWTS, effluent quality, and the location and amounts of any
discharge to Alaska waters. Thus, the assumptions the panel made regarding the quality of effluent
actually produced on vessels in Alaska and the benefits from rapid mixing from dilution can be assured

through permit requirements and monitoring.

At some point, some of the emerging treatment technologies, including reverse osmosis and ion
exchange, could become technically and economically feasible for use on large cruise ships. Ifthe cost
of installing these systems on new vessels or retrofitting existing vessels with them does become
feasible, and there are no other environmental issues with other waste streams generated from these
systems, then DEC could adopt technology-based effluent standards that would mandate treatment to
the level of better systems. Inthe interim, it appears the effluent quality produced by the different
types of AWTS should set the technology-based standards for wastewater treatment from large cruise

ships.

16Cruise Ship Discharge Assessment Report, EPA (December 2008). Section 2.4.4 Potential Treatment Technologies
in Addition to AWTS
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EXECUTIVE SUMM ARY

Appointed in 2009, the Alaska Cruise Ship Wastewater Science Advisory Panel
has met for five face-to-face meetings in Juneau and participated in ten teleconferences
since February 2010. All meetings and teleconferences were open to the public.

The Panel reviewed the legal framework of the Cruise Ship Program, House Bill
(HB) 134; the existing water quality standards, Alaska Department of Environmental
Conservation (DEC) cruise ship permits, and municipal wastewater permits.

The Panel compared the effectiveness of existing on-board treatment systems
and reviewed the efforts that different cruise ship lines have taken to improve the quality
of their wastewater discharge. The Panel researched available technologies used in
shore-based facilities to decrease concentrations of ammonia and dissolved copper,
dissolved nickel, and dissolved zinc for wastewater effluent.

The Panel worked with DEC to prepare data questionnaires about existing
treatment systems, new technologies, and cost of installation and operation of current
systems. Cruise operators responded to these questionnaires, providing valuable data
that allowed the Panel to evaluate the cost of implementing currently used systems.

The Panel collaborated on this preliminary report that discusses: the sources of
constituents of concern (ammonia, dissolved copper, dissolved nickel, and dissolved
zinc); current levels of effluent quality achieved; current and additional methods of
pollution prevention, control, and treatment; the environmental benefits of implementing
additional methods, and the economic feasibility to do so.

The preliminary findings of the Panel are outlined below.

Advanced Wastewater Treatment Systems (AWTS) were designed to meet
required criteria for conventional pollutants and are the most advanced, effective, and
proven treatment systems available. This is especially true when AWTS are compared
to municipal treatment plants discharging to marine waters.

Aquatic organisms, including fish and marine mammals, are protected through
the cruise ship General Permit.

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 marine Water Quality Criteria at the point of discharge for the
constituents of concern (ammonia and dissolved copper, dissolved nickel, and dissolved
zinc).

A dilution model developed by the first Alaska Cruise Ship Wastewater Science
Advisory Panel and dye studies conducted by EPA demonstrate that concentrations
lower than the Water Quality Criteria are attained within seconds following AWTS
discharge and that acute and chronic exposures would not occur. Dilution modeling is
used for permitting other wastewater discharges.

The Panel was unable to identify technologically effective and economically
feasible treatment methods capable of consistently meeting the numeric Water Quality
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Criteria at the point of discharge and that have been proven on cruise ships. Application
of existing technologies in addition to AWTS, such as nitrification, ion exchange (IX) and
reverse osmosis (RO), is expected to further reduce ammonia and dissolved metal
concentrations. However, there is no evidence to prove adding additional technology will
be technologically effective at meeting Water Quality Criteria, be economically feasible,
or provide significant environmental benefit. Modifying operational procedures and
additional staff training may help improve treatment performance. The panel
recommends continued sampling and monitoring of cruise ship effluent.

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 Water Quality Criteria at the point of
discharge.

X 12/18/2012



Cruise Ship Wastewater Science Advisory Panel ) )
Preliminary Report Novermber 2012 Alaska Department of Environmental Conservation

1. INTRODUCTION

Commercial passenger vessell (“cruise ship”) wastewater effluent quality and its
management has been an issue of public concern in Alaska since the 1990s. As a result
of effluent sampling that indicated cruise ship marine sanitation devices (MSD) were not
working well, new federal and state laws were passed in 2000 and 2001. These laws
regulated and set effluent limits for treated sewage (blackwater) and graywater
(accommodations, galley, and laundry wastewater). To meet these more stringent
effluent limits, cruise ships that discharge wastewater in Alaska installed new and
improved wastewater treatment systems described in Section 4.4. These advanced
wastewater treatment systems (AWTS) have been aboard all cruise ships discharging in
Alaskan waters since 2003. However, companies may adopt different practices
regarding the management of wastewater, such as not discharging into Alaska water
either underway or in port.

In August 2006, Alaska voters approved Ballot Measure 22 (“Cruise Ship
Taxation, Regulation and Disclosure"), which promulgated new regulatory requirements
for large cruise ships operating in Alaskan waters. Among other requirements relating to
taxation, gambling, and monitoring, the measure required that large passenger vessels
may not discharge untreated sewage, treated sewage, graywater, or other wastewaters
in a manner that violates any applicable effluent limits or standards under state or
federal law, including Alaska Water Quality Standards (WQS) governing pollution at the
point of discharge [emphasis added]. This requirement was interpreted by the Alaska
Department of Environmental Conservation (DEC), with guidance from the Department
of Law, as requiring cruise ship discharges to meet the WQS at the end-of-pipe without
allowance for dilution of discharges through mixing with receiving waters in a mixing
zone.3 (A mixing zone means a volume of water adjacent to a discharge, in which
wastes discharged mix with the receiving water.4 See Section 7.3.1.1 for information
about mixing zones and how they are typically used.)

1A.S. 46.03.490(2). "commercial passenger vessel” means a vessel that carries passengers for hire except

that "commercial passenger vessel" does not include a vessel:
(A) authorized to carry fewer than 50 passengers;

(B) that does not provide overnight accommodations for at least 50 passengers for hire,

determined with reference to the number of lower berths; or
(C) operated by the United States or a foreign government;
2See http://www.dec.state.ak.us/water/cruise ships/Law and Regs/index.htm

3See page 15 in, DEC 2010. 2010 Large Commercial Passenger Vessel Wastewater Discharge General

Permit Information Sheet.

418 AAC 70.990(42)
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The Alaska WQS are found in the state’s regulations at 18 AAC 70 and include
assignments of designated uses to water bodies, numeric water quality criteria (WQC)
protective of those designated uses, and anti-degradation provisions. In addition to
listing some WQC, 18 AAC 70 adopts the following document by reference which
contains a more complete listing of WQC: The Alaska Water Quality Criteria Manual for
Toxic and Other Deleterious Organic and Inorganic Substances. The water quality
standards include implementation tools including mixing zones, site-specific criteria and
allowances for compliance schedules. The numeric WQC for parameters such as copper
or ammonia are a part of the WQS. Regulations regarding the authorization of mixing
zones are found in 18 AAC 70.240.

DEC issued the Large Commercial Passenger Vessel Wastewater Discharge
General Permit Number 2007DB00002 in March 2008 (2008 General Permit) to meet
the requirement of HB 134. DEC determined that the cruise ship AWTS met traditional
wastewater quality parameters but did not meet WQC for ammonia, dissolved copper,
dissolved nickel, and dissolved zinc. The 2008 General Permit established interim limits
for these parameters during 2008 and 2009 that were less strict than the WQC. The
average concentrations in effluent over time of traditional wastewater quality parameters
and ammonia, dissolved copper, dissolved nickel, and dissolved zinc are shown in
Figure 1through Figure 7.

In 2008, the United States Environmental Protection Agency (EPA) issued a
vessel general discharge permit (VGP). The VGP covers a range of discharge types
(e.g. graywater, deck washdown, ballast, boiler blowdown, and others) and management
practices for a variety of vessels. For cruise ships, the VGP essentially required that the
municipal secondary treatment standards along with specific limits for bacteria and
residual chlorine be met for graywater discharges and for discharges of mixtures of
graywater and blackwater. A cruise ship that met the effluent limits established in the
2008 General Permit would generally also be in compliance with the graywater (which
includes graywater plus blackwater) effluent limits in the EPA VGP. The VGP did not set
effluent limits for blackwater only discharges. No cruise ships in Alaska discharge
straight blackwater but instead treat and discharge a mix of gray and blackwater which
has to meet the VGP graywater effluent limits. The VGP will be reissued, with
modifications, effective December 2013, and has already gone through the public review
and comment process.

On February 16 2009, DEC sponsored a Cruise Ship Technology Workshop in
Juneaub. A number of vendors were brought in, but none were able to demonstrate that
they had a system that could consistently meet WQC for both graywater and blackwater
effluent at the point of discharge. Various technologies were identified that appeared to

5http://dec.alaska.gov/water/cruise_ships/pdfs/6_08_10_Feasibility_Report_Final.pdf
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have potential to meet WQC when used with land based applications, but there are
constraints to their application onboard cruise ships.

1.1. House Bill 134

In 2009, House Bill (HB) 134 was passed by the Alaska Legislature. Without HB
134, the Alaska WQS would have applied to large cruise ship wastewater at the point of
discharge in 2010. HB 134 now allowed DEC, under prescribed conditions, to issue a
new wastewater general permit to large cruise ships containing effluent limits at the point
of discharge that were less stringent than the WQS if the permittee is unable to achieve
compliance with numeric WQC at the point of discharge. HB 134 allowed DEC to issue
this general permit for a period of three years only if DEC found that thepermittee is
using economically feasible methods of pollution prevention, control, and treatmentthat
DEC considered to be the most technologically effective in controlling wastewater
effluent at the point of discharge. DEC issued the 2010 Large Commercial Passenger
Vessel Wastewater Discharge General Permit on April 22, 20106, which is valid until
April 2013. This permit established effluent limits for ammonia, dissolved copper,
dissolved nickel, and dissolved zinc that were higher than WQC at the point of
discharge.

1.2. Cruise Ship Wastewater Science Advisory Panel

HB 134 also mandated that the DEC establish and consult with a Science
Advisory Panel (Panel) to assist and advise the commissioner to conduct analyses and
provide preliminary and final reports to the legislature that summarize the following
information7:

(1) methods of pollution prevention, control, and treatment in use and
the level of effluent quality achieved by commercial passenger vessels;

(2) additional economically feasible methods of pollution prevention,
control, and treatment that could be employed to provide the most
technologically effective measures to control all wastes and other
substances in the discharge; and

(3) the environmental benefit and cost of implementing additional
methods of pollution prevention, control, and treatment.

HB 134 also mandated the structure and roles of the Panel. Panel members,
affiliations and statutory roles are listed below. Background information about the Panel,
including biographical information about each Panelist, can be found on the 2009
Science Advisory Panel webpage8.

6 http://www.dec.state.ak.us/water/cruise ships/gp/10gp.html

7AS 46.03.464

8http://dec.alaska.gov/water/cruise ships/SciencePanel/index.htm
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Mark Buggins* Municipality of Sitka
Dr. Reinaldo Gonzalez Burns and McDonnell
Kenneth Fisher EPA
Juha Kiukas Ecomarine
Lamberto Sazon United States Coast Guard
Lincoln Loehr** Stoel Rives LLP
Thomas Weigend Meyer Werft
Steve Reifenstuhl*** Southeast Herring Conservation Alliance
Michelle Ridgway**** Oceanus Alaska Environmental Services
Dr. Silke Schiewer University of Alaska Environmental Engineering
Dr. Simon Veronneau HEC Montreal Supply Chain Research Group

Mark Buggins fills the legislatively mandated coastal community Panel seat.

Lincoln Loehr fills the legislatively mandated cruise ship industry Panel seat.

Steve Reifenstuhl fills the legislatively mandated commercial fishing industry Panel seat.
Michelle Ridgway fills the legislatively mandated NGO Panel seat.

P

The Panel met for the first time in February 2010 and since then has been
working on this report in collaboration with DEC Cruise Ship Program staff and a
contractor facilitator. They have attended five face-to-face meetings in Juneau,
conducted ten teleconferences, and sponsored a technology workshop.

This preliminary report contains a description of the methods of pollution
prevention, control, and treatment currently in use and the effluent quality currently
attained by permitted large passenger vessels. The Panel used all available information
to identify additional methods of pollution prevention, control and treatment. Potential
additional methods are described in this report and discussion of the technical feasibility
of these methods is provided. The Panel adopted a Best Available Technology
framework to systematically evaluate current and potential methods of pollution
prevention control and treatment. This report also provides a discussion of whether
those methods can achieve WQS at the point of discharge and the environmental
benefits and costs of implementing additional methods.
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2. BACKGROUND

2.1. Overview of Alaskan Waters

Alaska contains over 50% of the total U.S. coastline, with approximately 45,000
miles of marine water shoreline.9The marine waters of the state include all waters within
the boundaries of the state (three nautical miles from the Mean High Water Line). It also
includes all of the waters of the Alexander Archipelago, even if not within the boundaries
of the state. Waters of the Alexander Archipelago includes all waters under the
sovereignty of the United States within or near Southeast Alaska.10

Alaska’s commercial fisheries are the most productive and valuable in the nation,
with a wholesale value of $3.6 billion.11 Recent studies put the combined economic
impact of commercial and sport fishing at $7.4 billion and 89,915 full-time-equivalent
jobs.2The annual harvest from Alaskan waters is over 5 billion pounds offish.

Alaska waters support robust fisheries. Tens of thousands of people harvest
salmon, halibut, crab, trout, and other varieties of finfish and shellfish in subsistence,
personal use, and sport fisheries. Subsistence and personal use fishing support a
traditional way of life for many Alaskans. There are many subsistence fisheries for
salmon, halibut, herring spawn-on-kelp, shellfish and groundfish throughout Southeast
Alaska outside of the Juneau and Ketchikan non-subsistence use areas.13 Subsistence
fishing in Alaska also provides valuable wild harvests. Guides, lodges and charter
operators provide residents and visitors with fishing experiences and contribute
significantly to the tourism industry and economy.

The southeast Alaskan coast, where cruise ship traffic is concentrated, is very
convoluted. It contains thousands of bays, estuaries, coves, fjords, and other water
bodies. Southeast Alaska has a population of 75,526 people.14 Its waterways are used
extensively by the cruise ship industry. A total of 922,331 cruise ship passengers plus

9"2004 Southeast Alaska Coastal Survey Environmental Status,” DEC, 2011.
http://dec.alaska.gov/water/wasar/monitoring/documents/SE Final Report May 2011.pdf

10Alaska Statute 46.03.490

11 Alaska Department of Fish & Game - Commercial Fisheries Website:

http://www.adfg.alaska.gov/index.cfm?adfg=fishingCommercial.main
2Alaska Department of Fish & Game (http://www.adfg.alaska.gov/index.cfm?adfg=fishing.main)

1BAlaska Department of Fish and Game:

http://www.adfg.alaska.gov/index.cfm?adfg=ByAreaSubsistenceSE.fishingInfo

14Alaska Department of Labor fhttp://labor.alaska.gov/research/pop/popest.htm)
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additional crew were expected to visit Alaska in 2012.15 During the summer, the
population of crew and passengers at any given time is about 60,000 (assuming 20
vessels with average of 3,000 people each).

2.2. Alaska Water Quality Standards

According to the EPA, water quality standards (WQS) are the foundation of the
water quality-based control program mandated by the Clean Water Actle WQS define
the goals for a waterbody by designating its uses, setting criteria to protect those uses,
and establishing provisions to protect water quality from pollutants. A water quality
standard consists of four basic elements:

1) Designated uses of the water body (e.g., recreation, water supply, aquatic life,
agriculture),

2) Water quality criteria (WQC) to protect designated uses (numeric pollutant
concentrations and narrative requirements),

3) An antidegradation policy to maintain and protect existing uses and high quality
waters, and

4) General policies addressing implementation issues (e.g., low flows, variances,
mixing zones).

Numeric WQC are developed to protect designated uses. Individual numeric
criteria are based on specific data and scientific assessment of adverse effects. The
numeric criteria are numbers that specify limits and/or ranges of chemical
concentrations, like oxygen, or physical conditions, like water temperature. Numeric
criteria for aquatic life protection usually contain a concentration (e.g. 5 mg/L) and
averaging period. For toxic exposure effects, a one-hour averaging period applies for an
acute (short-term) concentration, while a four-day average applies for a chronic
concentration (long-term toxic exposure effects).

Alaska’s marine water quality criteria (WQC) are described in The Alaska Water
Quality Criteria Manual for Toxic and Other Deleterious Organic and Inorganic
Substances.17 The criteria are derived from EPA’s National Recommended Water
Quality Criteria.18 The criteria include values intended to be protective of both acute

5 Alaska Department of Environmental Conservation
(http://dec.alaska.gov/water/cruise ships/odfs/2012 Large Wastewater Table.pdf)

16 http://water.epa.gov/scitech/swguidance/standards/about_index.cfm

17DEC 2008. Alaska Water Quality Criteria Manualfor Toxic and Other Deleterious Organic and Inorganic
Substances.
http://dec.alaska.gov/water/wqsar/wqs/pdfs/Alaska%20Water%620Quality%620Criteria%20Manual%620for
%20Toxic%20and%6200ther%20Deleterious%6200rganic%20and%620Inorganic%20Substances.pdf

1Bhttp://water.epa.gov/scitech/swguidance/standards/current/upload/nrwqc-2009.pdf
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(short term) and chronic (long term) exposure by aquatic life in marine water and include
duration of exposure components: 4-day exposure for chronic criteria and 1 to 24-hour
exposures for acute criteria.

Since the wastewater discharged from AWTS generally meets most
requirements, with only the WQC for ammonia, copper, nickel and zinc commonly being
exceeded, the Science Advisory Panel focused on the four contaminants which are
considered “constituents of concern”for the purpose of this report.

The WQC for the constituents of concern are described in the following sections.

2.2.1. Ammonia
There are both acute and chronic aquatic life criteria and in marine water they
vary with temperature, salinity and pH. Alaska DEC has determined that the applicable
temperature, salinity, and pH to use are 10 to 15°C, 20 parts per thousand salinity, and
8.2 pH units,19 respectively, and the acute and chronic ammonia criteria for these
conditions are:
e Acute Total Ammonia criterion = 6.5 mg-N/L applied as an average during a one
hour period of exposure.
e Chronic Total Ammonia criterion = 1 mg-N/L applied as an average during a 4-
day exposure.

2.2.2. Copper

The state’s acute and chronic water quality criteria for copper in marine waters
are:

e Acute aquatic life = 4.8 pg/L dissolved copper as a 24-hour average exposure.
= Chronic aquatic life = 3.1 pg/L dissolved copper as a 4-day average exposure.

The criteria also note that “when the concentration of dissolved organic carbon is
elevated, copper is substantially less toxic and use of site specific criteria might be
appropriate.” 20

2.2.3. Nickel
The state’s acute and chronic water quality criteria for nickel in marine waters
are:
e Acute aquatic life = 74 pg/L dissolved nickel as a 1-hour average exposure.

19See footnote a in table 8 in, DEC 2010. 2010 Large Commercial Passenger Vessel Wastewater Discharge
General Permit Information Sheet.
http://dec.alaska.gov/water/cruise_ships/pdfs/2010_Cruise_Ship_Info_Sheet_FINAL.pdf

20 EPA 2008 reported average total organic carbon (TOC) concentrations in cruise ship AWT effluents of 19.0
mg/L(+1.20). Given the high degree of filtration, most all of the TOC will be dissolved (DOC). Consequently the DOC
would be expected to substantially reduce the availability and toxicity of the copper in the treated wastewater.
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e Chronic aquatic life = 8.2 jjg/L dissolved nickel as a 4-day average exposure.

2.2.4. Zinc
The state’s acute and chronic water quality criteria for zinc in marine waters are:
e Acute aquatic life = 90 pg/L dissolved zinc as a 1-hour average exposure.
« Chronic aquatic life = 81 pg/L dissolved zinc as a 4-day average exposure.

Table 1 lists the WQC values for the constituents of concern under both chronic
and acute exposure scenarios.

Table 1 Water Quality Criteria for Constituents of Concern

cocC Units AWQC Chronic AWQC Acute
_ 1 6.5
Ammonia mg/L
(4-day exposure) (1-hour exposure)
_ 31 4.8
Dissolved Copper pg/L
(4-day exposure) (24-hour exposure)
, , 8.2 74
Dissolved Nickel pg/L
(4-day exposure) (1-hour exposure)
, . 81 90
Dissolved Zinc pg/L
(4-day exposure) (1-hour exposure)

2.3. Overview of Cruise Ships Discharging in Alaskan Waters

Table 2 illustrates the number and types of cruise ships registered and
discharging wastewater in Alaska.

Table 2 Large Cruise Ship Statistics by Year

Year # Voyage Passenger Number Permitted/ Discharging %6
Registered Count Capacity with Authorized to In Alaska Registered
AWTS Discharge3 Ships
Discharging

2012 29 452 922,331 22 17 16 55%
2011 27 446 865,541 21 16 15 56%
20102 28 449 859,512 21 16 15 54%
2009 32 514 988,154 25 19 18 56%
20081 31 516 1,038,590 25 25 21 68%
2007 30 509 1,002,439 23 18 17 57%
2006 29 496 909,312 24 25 23 79%
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Year # Voyage Passenger Number Permitted/ Discharging %6
Registered Count Capacity with Authorized to In Alaska Registered
AWTS Discharge3 Ships
Discharging

2005 29 490 918,751 21 20 20 69%

2004 29 475 905,819 20 Unknown 20 69%

2003 32 458 854,000 20 Unknown 16 50%

2002 25 423 805,791 9 Unknown 15 60%

2001 24 249 500,741 7 Unknown 10 42%

2000 21 Unknown Unknown 2 Unknown Unknown NA

Hhe 2008 General Permit added interim limits for ammonia, copper, nickel, and zinc.

2The 2010 Permit had new limits that were based on the type of wastewater technology that
was used.

3DEC authorization to discharge. Prior to 2008 US Coast Guard authorization is listed.

For a listing of which ships had Advanced Wastewater Treatment systems please see the
annual Wastewater Discharge tables at:

http://www.dec.state.ak.us/water/cruise ships/reports.htm

Table 3 shows the distribution of cruise ship visits throughout west coast ports
and some significant locations that cruise ships visit while not disembarking passengers
(e.g. Hubbard Glacier) in 2010. In Alaska, cruise ship traffic is concentrated in the
Southeast towns of Juneau, Ketchikan, and Skagway. Minor ports of call include Sitka,
Haines, Homer, Whittier, Seward, Anchorage, and Kodiak. Cruise ships may bunker
potable water at most docks. The volume of treated wastewater discharge varies from
vessel to vessel. It ranges from 91,711 gallons per day (approximately 366 cubic
meters/day) to 330,000 gallons per day (approximately 1,250 cubic meters per day).2l

Table 3 2010 Port Visits and Passenger Counts

Port Total Passenger Type of Port
Visits Count

Anchorage 9 12,420 Dock

Astoria, OR 4 5,137 Dock

College Fjord 64 105,866 Glacier

Dutch Harbor 2 922 Dock & anchorage

Endicott Arm 1 1,432 Glacier

Glacier Bay 220 398,194 Glacier

212010 Large Commercial Passenger Vessel Wastewater Discharge General Permit Information Sheet

(http://dec.alaska.eov/water/cruise ships/pdfs/2010 Cruise Ship Info Sheet FINAL.pdf)
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Port Total Passenger Type of Port
Visits Count

Haines 24 29,874 Dock

Homer 9 12,420 Dock & anchorage

Hubbard Glacier 135 240,792 Glacier

Juneau 447 848,355 Dock & anchorage

Ketchikan 428 804,936 Dock & anchorage

Kodiak 19 19,022 Dock

Los Angeles, CA 9 14,848 Dock

Misty Fjords 2 1,552 Fjord

Nanaimo, Canada 2 4,950 Dock (new in 2011)

Point Sophia (Hoonah) 63 130,978 Anchorage

Prince Rupert, Canada 22 49,690 Dock

San Diego, CA 8 15,884 Dock

San Francisco, CA 28 52,630 Dock

Seattle, WA 222 458,465 Dock

Seward 55 76,887 Dock

Sitka 105 136,683 Anchorage

Skagway 339 684,137 Dock

Tracy Arm 186 354,447 Glacier

Valdez 1 540 Dock

Vancouver. Canada 169 287,028 Dock

Victoria, Canada 223 440,537 Dock

Whittier 28 62,312 Dock

Wrangell 1 540 Dock

Water availability depends on docks used and requirements ofthe vessel.

Figure 8 and 9 show the regulatory off shore boundaries in Southeast Alaska,
Federal waters, vessel routes, and ports. Discharge regulations are based upon the
location of the discharge. Ships discharging within 3 nautical miles of shore are subject
to both State and Federal regulations. Ships discharging between 3 and 12 nautical
miles are subject to Federal regulations. Ships outside 12 nautical miles are not required
to treat wastewater. Flowever, all major cruise lines operating in Alaska (Alaska Cruise
Association [ACA] members) have adopted an internal policy to not discharge untreated
blackwater, even outside of 12 nautical miles. See Table 4.

Discharge practices vary among the ships and are impacted by holding capacity,
type of installed treatment system, planned itineraries, as well as other factors. There
are basically three general practices; 1) continuous discharges, 2) discharges when
moving at 6 knots or faster, and 3) holding within state waters, treating and discharging
outside of 3 nautical miles. One cruise line has an arrangement and docking connection
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to discharge graywater to the Juneau Douglas Wastewater Treatment plant and one ship
from that line discharged occasionally in 2011.

Storage capacity varies by vessel and ranges from two to five days. While
storage capacity can be increased on some vessels, in general, most vessels have to
discharge at least one or two times during a seven day cruise. The effluent limits for
ammonia, copper, nickel, and zinc are often higher (i.e. less stringent) for underway
versus continuous discharge.) The number of vessels that discharged and the type of
discharge during the years 2008 through 2010 are shown in Table 5.

Table 4 Discharge Boundaries

What? Within 3 nm 3nmto 12 nm Qutside 12 nm
Treated Wastewater AK GP Yes Yes
Untreated Wastewater MSD treated, not
No Yes
AWTS
Sludge/Biosolids No No Yes

Table 5 Number of Vessel Discharge Permits for 2008-2012 Seasons

20081 20091 2010 2011 2012
Continuous Discharge - - 6 6 5
Underway Discharge - - 8 8 10
Bogw= 25 21 2 2 2
None 6 11 12 11 12
Total Registered Vessels 31 32 28 27 29

In 2008 and 2009, permitting was not done separately for continuous and underway discharge.
For vessels that do both, continuous discharge = graywater only; underway discharge = mixed blackwater/greywater.

2.4. Wastewater Management on Cruise Ships

On cruise vessels, water is obtained from shore and also produced through
distillation. On cruise vessels traveling to Alaska, sewage and various graywater streams
are treated using advanced wastewater treatment systems (AWTS). AWTS generally
provide improved screening, biological treatment, solids separation (using membrane
filtration or dissolved air flotation), and disinfection (using ultraviolet light) compared to
traditional Type Il Marine Sanitation Devices (MSDs). However, cruise ships have highly
variable wastewater treatment strategies, depending on numerous variables in addition
to the type of AWTS installed such as: cruise company environmental policies,
wastewater collection and treatment systems, equalizing, holding and mixing capacities,
as well as the age of the ship, operational profile, customer services provided, and
cruise ship-specific reasons.
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One of the major challenges of producing a stable, good-quality effluent from
cruise ship wastewater treatment systems is the highly fluctuating nature of wastewater
influent that is commonly produced on cruise ships. Wastewater concentration and
production peaks must be handled with good equalizing and mixing systems to try to
insure a relatively constant quality of influent to the treatment system. Even with
equalization and mixing, the influent will still be much more variable than for land-based
municipal treatment systems.

Operational and wastewater management practices have perhaps the highest
impact on the wastewater treatment system design. Graywater constitutes approximately
80-95% of the produced wastewater. The percentage depends on what type of
graywater is measured (total graywater, or only accommodation graywater). If a cruise
company selects to treat only sewage2? the treatment system is small and compact.
Graywater is in this case normally discharged directly to sea in areas where this is
allowed or held in dedicated holding tanks for later discharge to sea or to a shore-based
treatment system. If a cruise company selects to hold some of the wastewater to
discharge it to the ocean at later stage, holding tank capacities have to meet that
operational profile.

Other wastewater management options include mixing accommodation
graywater (from showers and sinks) with sewage prior to treatment or treatment of all
wastewater streams (all graywater and blackwater). The reason for mixing
accommodation graywater with sewage is that this provides the range of influent
concentrations that the treatment systems are designed to treat and to provide the
proper hydraulic loading.

On older ships, where the AWTS s retrofitted, wastewater management
practices may also be dictated by the selected treatment technology. This is due to the
fact that the available space onboard is extremely limited.

The sewage influent processed through AWTS is much more concentrated than
the sewage influent received by municipalities. Cruise ship toilet systems generally use
fresh water vacuum flushing and conveyance to reduce water use per flush. 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 blackwater per
person per day. The average home toilet uses 6 liters per flush (45 liters of blackwater
per person/per day). The amount of organic waste loading per person is probably slightly
higher onboard a cruise ship due to a high number of meals available. Almost all AWTS
include a biological step to break down the organic waste. The size of the bioreactor is

2 Also known as "black water,” generally meaning human body wastewater from toilets, bidets and
urinals. On ships, medical sink and medical floor drain wastewater is combined with sewage for

treatment.
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based on the amount of organic loading. If there is no space for a bigger bioreactor,
some wastewater streams may have to be excluded from treatment.

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.

The average wastewater amounts and organic concentrations in BOD5which are
commonly used for sizing cruise ship wastewater treatment systems are listed below:

- Blackwater 15 liters/person/day 459 BODYperson/day
- Accommodation graywater 150 liters/person/day 20g BODYperson/day
- Galley graywater 50 liters/person/day 125g BODYperson/day
- Laundry graywater 25 liters/person/day 59 BODYperson/day
- Food waste reject water 3 liters/person/day 90g BODYperson/day

An AWTS normally includes the following stages:
Collecting, equalizing and mixing;
Pretreatment;
Biological treatment;
Clarification and/or filtration;
Disinfection and clean effluent discharge or holding; and
Sludge management.

Wastewater pretreatment (mechanical solid separation and screening) protects
the other phases of the treatment process. Sewage contains a lot of solid waste and
grease that may cause problems in the later stages of the process. The pretreatment
process reduces the amount of solids in the wastewater. Effective pretreatment also
reduces the need for oxidation. The solids separation and screening results in an
approximate 50% reduction in organic load. The remaining organic compounds have to
be oxidized.

During biological treatment, micro-organisms use the organic waste compounds
in the sewage as nourishment. There are several types of bioprocesses and the most
common biological process is the activated sludge treatment plant, where the sewage is
mixed in a continuous-action aeration tank and active biomass is recycled through the
process. On cruise ships, membrane bioreactors are the most common biological
treatment process. Bioreactors with different type of carrier materials are also used as
biological treatment plants. In these devices, the bacteria that destroy the impurities
attach to the carrier material. A biological treatment component is the most economical
way of reducing the biochemical oxygen demand (BOD). The effectiveness of the
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bioprocess depends on the amount of active biomass and the bacteria living conditions.
The disadvantages of biological treatment are the long startup period and its sensitivity
to external disturbances.

In the activated sludge process, after oxidation, the biomass from the bioreactor
is separated as sludge and a portion returned back to the aeration tank or pumped to a
separate sludge tank. Separating the active biomass, sediment particles and bacteria
from the water is a critical phase in the wastewater purification process. The clarification
and filtration processes used in the ships are membrane filtration, dissolved air flotation
(DAF), and settling.

The DAF system relies on the injection of pressurized air into the incoming
wastewater stream. When released to atmospheric conditions, microscopic air bubbles
are formed and attached to the particles causing them to float to the surface of the tank.
The floated particles or float are continuously skimmed off and removed from the system
for disposal. Any settled particles are continuously removed from the bottom of the tank
for disposal. It is useful when treating waters that are high in total suspended solids
(TSS) orfat, oil and grease (FOG), or have highly variable suspended solids content.

The last phase of a wastewater treatment process is disinfection, which on
AWTSs is normally performed with ultraviolet (UV) light.

During the design phase of a cruise ship wastewater treatment system it is vital
to understand:

Sizing wastewater influent / effluent parameters:
e Flow parameters and patterns (management of hydraulic peaks)
e Variation of wastewater concentrations (management of organic peaks)
e Process risks (e.g. caused by toxic substances)
e Permitted effluent limits
Hydraulic design of the process:
e Hydraulic Retention Time (HRT) of the process
e Equalizing/holding/redundancy expectations
= Design flux for various process steps such as membranes/DAF/UV etc.
Organic design of the process:
e Pre-filtration rate
e Mixed Liquor Suspended Solids (MLSS), OrganicLoading Rate (F/M)
e Sludge age and other sizing parameters accordingselected process
Supporting processes
e Sludge management (Holding, dewatering, drying and/or incinerating)
e Effluent holding and discharge
« Discharge time and UV disinfection demand
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During the shipboard installation of wastewater treatment systems there are also many
limiting factors compared to land based installations such as:

e Limited space

It is difficult to work efficiently as there is no space around the
components

Time consuming, i.e. expensive
* Low deck height causing issues such as:

Oxygen transfer height may be low

Removal of large elements difficult

Ventilation above the bioprocess is low

"Foaming space” is low so effective foam killing equipment is needed
e Transport routes

Large components must sometimes be cut into pieces to be able to
transport them to their installation locations

* In addition to above:
Sludge has to be managed

Ship is a closed structure and venting difficult so proper odor control is
important

The systems and routing of vent pipes are very complicated and
creation of water pockets in the venting systems must be avoided

Because of the concentrated nature of the waste, biological systems
can be more prone to chemical upset

After the system installation and startup, it can take up to a couple of months until
the process and biomass is stabilized and correct bacteria populations for the treatment
process are created. During startup, a representative of the treatment system supplier is
normally present onboard because AWTS and their control processes are complex and
require continuous attention from qualified staff. After the start-up, it can take significant
time for the crew to learn how to balance water streams, feed chemicals, use holding
capacities, and understand similar issues before the AWTS meets the expected
treatment performance. Due to the complexity of the treatment process, cruise operators
normally dedicate an environmental engineer to operate the AWTS. The engineer
onboard must be well-trained by the system supplier and have basic knowledge of
biological treatment processes. ldeally, they are chemical or process engineers. Unlike
operators of land-based municipal systems, engineers onboard ships may change every
month or two. Continuous watch of the system by qualified trained engineers is
mandatory for systems to work properly. Operational parameters and maintenance
servicing must all be documented. Good documentation and record keeping improves
performance despite changes in staff.
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3. SOURCES OF CONSTITUENTS OF CONCERN

3.1. Ammonia

3.1.1. Blackwater

The primary source of ammonia in wastewater effluent is in sewage, e.g. blackwater.
Raw sewage contains urea and fecal matter. During the transport and storage of sewage,
organic nitrogen is hydrolyzed to ammonium/ammonia in a process called ammonification.
Ammonium and ammonia species are in equilibrium with each other and the actual amount of
each species present at any time is a function primarily of pH23 as shown below:

NH3(aq) + H+aq) < mm ) NH4Haq)

The actual ammonia loading per person per day on cruise ships is slightly higher than
the loadings to land based municipal systems. In addition, sewage ammonia concentrations on
cruise ships are higher than municipal sources due to the use of low volume-per-flush toilets
that are employed as a water conservation measure. This presents a significant treatment
challenge for reducing the ammonia concentrations to the WQC.

3.1.2. Graywater

Graywater has a higher volume, but lower ammonia concentrations than blackwater.
Graywater treated with AWTS that may be discharged in Alaska is produced from the following
sources:

e Accommodations

e laundry

e Galley including cleaning stream
e Whirlpool

» Food waste reject water

The DEC does not collect data on the concentration of parameters in influent;
information to assess compliance with permits is based on concentrations of parameters in
effluent. EPA collected influent concentration data as part of their 2008 Cruise Ship Discharge
Assessment Report. Table 6 summarizes the results of ammonia concentrations from most of
the above graywater sources based on samples collected by EPA in 2004. Note that high
ammonia concentrations were detected in food waste reject. Currently, this waste stream is
usually not included in the graywater.

2 pH measures hydrogen ion (H+) concentration
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Table 6 Summary of EPA’s 2008 Cruise Ship Discharge Assessment Report for
Average Ammonia Concentrations in Untreated Graywater

Analyte Ammonia -Nitrogen

Unit mg-N /L

Alaska Water Quality Criteria C?]?‘lé)tn(?C:ZGfO
ﬁlcacgkmgj[g(rj)ations Wastewaterl (not including 0.383* (6 detects/12 samples)
Laundry Wastewaterl 0.439* (6 detects/12 samples)
Galley Wastewaterl 2.93* (8 detects/12 samples)
Food Waste Reject Wastewaterl 17.5* (3 detects/ 4 samples)
Average of Graywater2 2.13* (23 detects/40 samples)

Based on data collected by EPA in 2004.

2EPA used flow rates for the individual graywater sources to calculate a flow-weighted average to represent a mixed
stream of untreated effluent

*Average includes at least one non-detect value; this calculation uses detection limits for non-detected results.

Separate treatment of graywater and blackwater has been identified as a potential
method to reduce effluent nutrient concentrations in the Baltic Sea24 In Alaska, separately
treated graywater will likely meet ammonia WQC; however, the blackwater effluent
concentrations will be higher than WQC and will need to be retained on board or discharged to
shore if cruise ships are ultimately required to meet WQC at the point of discharge. In the 2011
cruise season, two ships began operating what DEC refers to as “split systems.” In this
configuration, one unit of the AWTS is used to treat graywater only while the other unit is used
to treat mixed blackwater and graywater. This arrangement allows the ship to discharge treated
graywater continuously. However, most systems are currently designed for the common
treatment of black and graywater.

Treating wastewater onboard is a balancing act. Graywater with lower concentrations of
ammonia is needed to balance highly concentrated blackwater to meet the discharge criteria for
BOD after treatment. Because untreated graywater does not meet the discharge criteria, holding
tanks or some sort of graywater treatment is needed. Graywater treatment directly by
membrane filtration without some sort of pre-treatment (biological or chemical) is generally not
capable of meeting discharge criteria.

24 Hanninen, Saara and Sassi, Jukka. 2009. Estimated nutrient load from waste waters originating from ships in the
Baltic Sea area. VTT-R-07396-08.
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Cruise ships that mix black and various graywater sources have lower influent ammonia
concentrations to treatment systems than those that treat just blackwater. Ammonia
concentrations in mixed black and graywater influent are highly dependent on the mixture ratio,
as shown in Table 725 There is no standardization of the mixture from ship to ship, creating
significant variability in the effluent concentrations of blackwater and graywater for observed
ammonia. The variability in the ammonia effluent concentrations between the treatment systems
does not necessarily represent a variability in the treatment effectiveness.

Table 7 Ammonia Concentrations in Mixed Black and Graywater System Influent
Analyte Ammonia -Nitrogen

Unit mg-N /L

Blackwater + 50 9% of

. 150
accommodation graywater
Blackwater + all accommodation 82
graywater
Blackwater + accommodation gray 68
+ laundry water
Blackwater + accommodation gray 50

+ laundry + galley graywater

3.1.3. Other Sources of Ammonia

Neither land-based bunker water, nor potable water produced on board will contribute to
ammonia in cruise ship water or wastewater systems. Ammonia is generally not expected at
significant concentrations in cruise ship drinking water. A single potable water sample collected
in an EPA study from a drinking water fountain (Sampling Episode Report - Princess Cruise
Lines - Island Princess - Sampling Episode 6505 (March 2006) for Ammonia and Metals
Concentrations in Source Water) revealed an ammonia concentration of 0.035 mg/L Ammonia
(as N).

3.2. Metals

3.2.1. Potable and Non-potable Piping

The combination of water properties and piping materials can affect the introduction of
dissolved metals into the water. A variety of piping materials are used on vessels. The most

BW. Chen, Hamworthy Memo June 2010).
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common materials include copper, nickel, plastic, galvanized steel (steel coated with zinc), cast
iron and others. Copper is commonly used in shipboard potable water piping. On one cruise
ship, the potable water piping system is made of galvanized steel for the bigger diameters in the
machinery spaces and copper piping for deck distribution.

Evaporator distillate or water demineralized through ion exchange or reverse 0Smaosis is
somewhat corrosive. Demineralized/distilled water can leach copper and nickel from piping,

pump impellers and fittings. The small quantities of copper, nickel and zinc leached from piping
contribute to the metals discharged in treated wastewater.

3.2.2. Evaporator Cleaning | Descaling Chemicals

Chemicals used to clean and de-scale evaporators and associated piping may also
dissolve copper and nickel by lowering the pH in the evaporator water. Increased acidity will
encourage leaching of metals from piping.

3.2.3. Contribution From Different Graywater Sources

Table 8 summarizes copper, nickel and zinc concentrations in graywater sources based
on samples collected in 2004. More recent data are needed to evaluate the effects of the
Source Reduction Efforts implemented by the cruise ships in 2008 to present.

Table 8 Summary of EPA’s 2008 Cruise Ship Discharge Assessment Report for
Average Dissolved Metals Concentrations in Untreated Graywater

Analyte Copper Nickel Zinc
Units po/L mag/1 mag/l
Alaska Water Quality Criteria (chronic) 31 8.1 88
Alaska Water Quality Criteria (acute) 4.8 74 90
Accommodations Wastewater13 (not

including blackwater) 167 17.2 792
Laundry Wastewater13 253 4.85 266
Galley Wastewater13 232 26.4 1,070
Food Waste Reject Wastewater14 15.3 31.1 47,800
Average of Graywater2 195 18.2 1,610

Based on data collected by EPA in 2004.
2EPA used flow rates for the individual graywater sources to calculate a flow-weighted average to represent
untreated
3 12 detects/12 samples
4 3 detects/3 samples

From Table 8, the highest concentration of copper is shown in laundry wastewater.
Copper may be related to the use of some types of soaps in laundry which may change the pH
of the water promoting pipe corrosion. In addition, some cruise vessels use the condensate from
the air conditioning system for the laundry. This water is created by humidity condensing on the
copper cooling coils.
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An extremely high zinc concentration was observed in Food Waste Reject Wastewater.
No explanation was provided in the report to explain this value. Zinc is a common ingredient in
floor waxes and may end up in the wastewater from mop buckets and in stripper wastewater.
However, the zinc contribution from chemical use is presumed inconsequential from preliminary
testing. Zinc may be leached from galvanized pipe and the use of chemicals, such as anti-
scaling chemicals.

3.2.4. Bunker Water

Potable water that is bunkered in port from municipalities was evaluated as a potential
source of metals in wastewater. Bunker water is a significant source of potable water used on
cruise ships. Cruise ships operating in Alaska obtain bunker water from coastal cities in Alaska,
the lower 48 and Canada. Exploratory sample data collected by Admiralty Environmental funded
by the Alaska Cruise Association reported that some metals were occasionally detected above
WQC in bunker water. Copper concentrations in bunker water samples ranged from below
detection limits to 280 pg/L. Zinc concentrations ranged from below detection limits to 1500
pg/L. Nickel concentrations ranged between below detection limits to 470 pg/L.

However, the concentrations of metals found in bunker water, while in some instances
significant, are likely a minor source of dissolved metals. When EPA measured the metal
concentrations in wastewater onboard ships in 2004, the data showed that different waste water
streams (laundry, accommodation, food waste reject water, and galley) have significantly
different metal concentrations on board the same ship on the same dates. Since source water in
each of these instances comes from the same potable water holding tank, this data indicates
that additional metal loads in the wastewater stream are coming from elsewhere on the ship
(piping, valves, human behavior, machines, or chemicals etc.), and the amount of metal
originating in bunker water is relatively insignificant.

For example total copper concentrations measured on Holland America Lines (HAL)
Veendam were:

e Laundry: 258 pg/L

e Accommodation 975 pg/L
e Pulper: 400 pg/L

e Galley: 88 pg/L

A potential reason for the high accommodation copper concentration is due to long
potable water copper pipelines with perhaps high chlorine disinfection of water and lower flow
on each branch pipe.
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4. CURRENT METHODS OF POLLUTION PREVENTION, CONTROL AND
TREATMENT

4.1. Effluent Quality Currently Achieved by Commercial Passenger
Vessels

Domestic effluent quality is typically evaluated based on concentrations of fecal coliform
bacteria, TSS, BOD, and chlorine. Prior to 2000, cruise ships only used marine sanitation
devices (MSDs) which proved to be ineffective at removing fecal coliform bacteria.

The quality of wastewater effluent significantly improved from 2000 to 2003. In 2000,
wastewater treatment pilot systems were installed on selected ships. By 2003, all large cruise
ships discharging in state waters had advanced wastewater treatment systems (AWTS). AWTS
currently installed on cruise ships meet most requirements for conventional constituents at the
point of discharge. Cruise ships generally have followed the International Maritime Organization
(IMO) International Convention for the Prevention of Pollution on Ships (MARPOL) requirement
and installed approved sewage treatment systems in accordance with resolution MEPC.2(VI)
and its subsequent revisions. Operating in Alaska, cruise ships have been required to install
AWTSs that comply with 33 CFR 159, Subpart E (“Murkowski”) standard that was implemented
in 2001. Most AWTS provide screening for solids, bioreactors for BOD removal, followed by
solids separation (flotation or filtration), and some means of disinfection.

AWTS-equipped cruise ships that have discharge permits have been generally in
compliance with the effluent limits for conventional pollutants that include TSS BOD, Fecal
coliform (FC) bacteria, and residual chlorine (RC). The effluent limits in the 2010 General Permit
are provided below:

FC bacteria 14 FC/100 ml (monthly arithmetic average)
43 FC/100 ml (daily maximum)

Residual chlorine 10 pg/L

TSS 150 mg/L

e BOD 30 mg/L (monthly arithmetic average)
60 mg/L (daily maximum)

Historically, the reductions of conventional pollutants correlate with the installation of the
AWTSs, as shown in Figures 1-3 for FC bacteria, TSS and BOD respectively. Cruise ships also
have to comply with EPA’s Vessel General Permit which for graywater and graywater-
blackwater mixes must meet federal secondary treatment standards.
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The 2010 General Permit includes a range of limits as shown in Table 9 for ammonia,
copper, nickel and zinc. The effluent limits are ranges because they vary depending on the mix
of blackwater and graywater treated and the type of AWTS used. See the 2010 General Permit
Fact SheetZ for more information. Table 10 shows that generally the cruise ships are meeting
the 2010 General Permit Limits, but they do not meet the Alaska WQC. Data from the Carnival
Spirit GW, which generally attained Alaska WQC, is an exception. Figures 4 through 7 show
the reductions of these pollutants over time as a result of installation of AWTS.

Table 9 Cruise Ship General Permit Effluent Limits

Ammonia (mg/L) Copper (pg/L) Nickel (pg/L) Zinc (pg/L)
Stationary 12 to 28 10 to 87 10 to 63 112 to 395
Underway 12 to 143 10 to 157 10 to 63 112 to 395

Daily limits vary based on the type of wastewater treatment system used on the ship and the influent streams treated.
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Table 10 2011 Exceedances in Permit Limits and Water Quality Standards

Number Exceedances of General Permit /Number of Samples ~ Number of Exceedances of AK WQC /Number of Samples Analyzed

Analyzed in 2011 in 2011
Ship
Ammonia Copper Nickel Zinc Ammonia Copper Nickel Zinc
Disney Wonder 0/9 0/9 0/9 0/9 9/9 4/9 8/9 8/9
Princess Coral 0/10 0/10 0/10 0/10 10/10 10/10 3/10 6/10
Princess Diamond 1/9 0/10 0/10 0/10 9/9 10/10 10/10 9/10
Princess Golden 0/10 0/10 0/10 0/10 3/10 8/10 10/10 5/10
Princess Island 0/10 0/10 0/10 0/10 9/9 10/10 1/10 6/10
Princess Sapphire 1710 1/10 1/10 0/10 9/10 10/10 10/10 9/10
Princess Sea 0/10 0/10 0/10 0/10 10/10 10/10 1/10 2/10
Holland America 0/10 0/10 0/10 0/10 10/10 5/10 10/10 1/10
Statendam
Holland America 0/10 0/10 0/10 1710 8/9 9/10 8/10 7/10
Volendam
Holland America 2/11 0/11 0/11 0/11 11/11 7/11 9/11 0/10
Zaandam
Norwegian CL Pearl 0/10 0/10 0/10 0/10 10/10 8/10 1/10 4/10
Norwegian CL Star 0/10 0/10 0/10 0/10 10/10 7/10 0/10 5/10
Seven Seas Navigator  0/9 0/9 0/9 0/9 9/9 2/9 2/9 1/9
Oceania Regatta 4/16 0/16 0/16 0/16 13/16 16/16 9/16 9/16
(P+S systems)
Carnival Spirit GW 0/10 0/10 0/10 0/10 1/10 2/10 0/10 0/10
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AWTS are very successful in meeting treatment objectives for conventional
pollutants such as BOD, FC bacteria, TSS and pH. The existing AWTSs remove a
significant portion of the ammonia and metals; however, they have not consistently
succeeded in producing effluent concentrations of ammonia and the dissolved metals
(copper, nickel, and zinc) that are equal to or below the WQC because they are not
designed to do so. For context, the municipal discharges in Alaska do not meet WQC for
these constituents either.

Influent data from 2012 and 2011 effluent wastewater quality data for ammonia
and metals for DEC permitted ships are shown in Table 11. Note that the effluent data
and influent data are different sets of data because influent data are infrequently collected
and represent a single snapshot in time, while effluent data are collected as part of
regular monitoring and there are more effluent samples that can be averaged than
influent samples. Monitoring influent data are not required by statute.

It is important to note that there is inherent sample variation and probability of
error in laboratory analyses. This is of particular concern when the threshold limits are
very low. There can be instances when the normal variability or margin of error of a
sample result may indicate a value above a low criterion.

The data illustrates a wide variability in the AWTS influent and effluent percent
removals of ammonia and metals. Individual ammonia influent values as high as 539 mg/I
were reported with removals as high as 96 percent; however, none of the ships that treat
combined black and graywater are meeting the ammonia WQC. One ship, the Carnival
Spirit, which treats only graywater, has a treated effluent whose average sample results
meet the WQC for ammonia and metals; however, the ammonia data is due to low
ammonia levels in the influent, not removal of ammonia by treatment.

None of the ships that treat combined gray and blackwater have been able to
meet the copper WQC. Some ships have been able to meet the nickel and zinc WQC.
However, the results are ship-specific and there is no correlation between the type of
AWTS used and effluent concentration. The variability in the effluent values of ammonia
and metals for ships with similar types of AWTS may be a result of variance in the influent
values as opposed to treatment efficiency. Additionally, operators cannot identify
conclusively if the WQC were met as a result of treatment, prevention or control
techniques, operations and maintenance, or operator experience and skill.

Existing data indicate that there are no currently installed wastewater treatment
systems on board cruise vessels that consistently meet the Alaska Water Quality
Standards for ammonia, copper, nickel, and zinc at the point of discharge. For context
purposes, the same is true for all marine discharging permitted municipal sewage
treatment plants in Alaska.

An additional concern is that the effluent data in Table 11 are arithmetic averages.
There are values higher than WQC in the effluent for all the data sets. The voter initiative
that imposes the requirement to meet WQC at the point of discharge also includes
potential fines of $10,000 per day for each violation, as well as a provision that citizens
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can bring enforcement actions against permittees and collect 25 to 50% of the fines for
themselves. Hence, for vessels to be able to discharge treated wastewater to Alaskan
waters, the treatment systems would have to consistently treat to below the sum of the
WQC and the margin for analytical variability for ammonia, copper, nickel and zinc. A
system that can only achieve levels below the WQC some of the time, or as an average,
is not sufficient to protect against such liability.
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Table 11 DEC 2012 Survey Influent data compared to DEC 2011 Effluent Monitoring Data

Item Disney Coral Diamond Golden Island Sapphire Sea HAL HAL HAL NCL NCL Seven Oceania CCL
Wonder Princess Princess Princess Princess Princess Princess Stdam Voldm Zndm Pearl Star Seas Regatta Spirit
n=9 n=10 n=10 n=10 n=10 n=10 n=10 n=10 n=10 n=II n=10 n=10 Navig. n=16 (2 GW

n=9 systems) n=10

Influent (BW) 165 221 240 165 238 156 5 75 6 No 140* No 5.0 No

Ammonia, 207- Data Data Data

Average, mg/L 539

Effluent 20.34 314 79.9 36 504 59.6 51.1 331 41 21.2 15.0 24.3 1951 1915 0.63
Ammonia,

mg/L

2011 average

Influent Wide 68 71 73 68 72 68 76 76 76 No 59* No 130 No
Copper, pg/L Range Data Data Data
Effluent 3.01 9.2 6.0 51 19.2 184 233 37 20.1 4.2 6.9 44 3.76 10.55 2.32
Copper 2011

average, pg/L

Influent Wide 125 125 125 125 125 125 40.2 40.2 40.2 No 19* No 60 No
Nickel, Range Data Data Data
average, pg/L

Effluent 10.76 8.0 14.6 116 7.4 184 7.9 211 11.6 13.0 5.6 54 6.9 91 Non
Nickel, 2011 detect
average, pg/L

Influent Zinc, Wide 317 305 324 316 322 316 2059 2059 2059 No 95* No 22 No
Ug/L Range Data Data Data
Effluent Zinc, 158.8 105.4 1338 88.4 93 122 55 45.6 1164 525 69.5 71.3 29.1 77.1 6.41

2011 average,

n=+# of effluent samples taken; * Influent data based on one grab sample  ** Did not operate in AKin 2011; Bold/Green shading =effluents are < or equal to WQC
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4.2. Pollution Prevention Methods

Various pollution prevention activities were proposed by some of the permitted
cruise ships in their 2008-2010 Source Reduction Evaluation (SRE) reports and updates
and verified in the 2012 DEC Data Collection Survey for Pollution Prevention, Control,
and Treatment for Large Cruise Ships Operating in Alaska Waters (2012 Survey).
Pollution preventions refers to the use of materials, processes, or practices that reduce
or stop the creation of pollutants or waste at the source. It includes improved operating
practices like material substitution, process and equipment modifications, and energy
and wastewater conservation. The Data Collection Survey did not verify what pollution
prevention methods were implemented or any resulting reductions in effluent
concentrations as a result of the methods. The proposed methods described in the SRE
reports are detailed in Section 5.1, Additional Pollution Prevention Methods.

4.3. Control Methods

Control methods are defined as any context in which a ship transfers effluent off
the ship prior to treatment or discharges outside of State regulatory boundaries. Control
methods are those technologies or methods that cause cruise ship wastewater effluent
to not exceed WQC in Alaska waters. The Data Collection Survey did not provide any
evidence that ships with AWTSs implemented control methods as a primary means of
reduction in effluent concentrations of the constituents of concern.

4.4, Treatment Methods

A wastewater treatment process generally consists of up to four major phases
whether performed as a land-based process or as a shipboard process: 1) primary
treatment or solids separation, 2) secondary treatment or biological oxidation of
organics, 3) clarification, and 4) disinfection. These processes are not necessarily
distinctly separate. For example the primary treatment mechanism may include some
forms of filtration, oxidation, and clarification processes.

It is important to note that land-based wastewater treatment plants are generally
less limited by space and have the ability to use large tanks to complete the various
process phases. These large tanks allow land-based treatment systems to use gravity
separation and longer retention times to achieve the treatment objectives. Conversely,
shipboard wastewater treatment systems have more limited space and time to complete
these water treatment phases. Therefore, shipboard systems typically employ alternative
compact processes to achieve the objectives of each treatment phase.
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Many of the advanced wastewater treatment systems (AWTS) on board cruise
ships certified® for discharge in Alaska are some of the most effective and most
expensive available for marine wastewater treatment?/. These AWTS treat both sewage
and graywater. The large commercial passenger vessels currently authorized to
discharge under the DEC 2010 general permit use one of the technologies listed in
Table 12 to complete treatment.

4.4.1. Advanced Wastewater Treatment Systems in use on Permitted Ships in
Alaska

Specific treatment systems currently used on permitted ships in Alaska are
described in this section:

Hamworthy’s Membrane Bioreactor (MBR) system uses aerobic biological
treatment followed by ultrafiltration and ultraviolet (UV) disinfection. In one example, the
Hamworthy MBR system treats combined accommodation gray and blackwater.
Wastewater is first treated in screen presses to remove paper and other coarse solids.
Bacteria digest the organic matter (BOD) present in the waste in a two-stage bioreactor.
Wastewater is then filtered through tubular ultrafiltration membranes to remove
particulate matter and biological mass. Biomass from the membranes is returned to the
bioreactor. In the final step, the treated wastewater undergoes UV disinfection to reduce
pathogens.

The Scanship treatment system uses aerobic biological oxidation followed by
dissolved air flotation and UV disinfection. Typically, blackwater and graywater from the
galley, accommodations, and laundry are combined in a holding tank. The combined
wastewater is pumped through a coarse drum filter and then through two separate
aerated bioreactors. Free-floating plastic beads are used in the bioreactors to support
biological growth. Solids separation is done using dissolved air flotation (DAF) units
followed by additional solids removal through polishing screen filters. Pathogens are
reduced in the final stage of treatment through UV disinfection.

The Zenon ZeeWeed® MBR system uses aerobic biological oxidation followed
by ultrafiltration and UV disinfection. Typically, laundry, galley and accommodation
graywater is combined with blackwater. The combined wastewater flows through two
coarse screens into a collection tank. From the collection tank, the wastewater is
pumped to an aerated bioreactor. After the bioreactor, the wastewater flows through the
proprietary ZeeWeed® hollow-fiber ultrafiltration membrane system under a vacuum.
The final step is UV disinfection to reduce pathogens.

26 Certified means approved by the US Coast Guard and Alaska Department of Environmental
Conservation for continuous discharge under 33 CFR 159 Subpart E and the 2008 General Permit,

respectively.

27 EPA, 2008. Cruise Ship Discharge Assessment Report. EPA842-R-07-005
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The Hydroxyl CleanSea® system consists of aerobic biological oxidation followed
by dissolved air flotation and UV disinfection. In a typical application, black and
graywater are combined and pumped to a fine wedgewire screen for coarse solids
removal. Next, the wastewater enters the ACTIVECELL™ biological reactors. Free-
floating plastic beads support biological growth. The wastewater then enters the
ACTIVEFLOAT™ dissolved air flotation units for solids separation. Final treatment steps
include polishing filters and UV disinfection to reduce pathogens.

The ROCHEM Bio-Filt® system uses vibratory screens to remove coarse solids,
bioreactors to biologically oxidize the waste, ultrafiltration membranes to remove
particulate matter and biological mass (which are returned to the bioreactors), and UV
disinfection to reduce pathogens. The ROCHEM LPRO (Low Pressure Reverse
Osmosis) utilizes reverse osmosis membranes to remove particulates and dissolved
solids, and UV disinfection to reduce pathogens. In application, ROCHEM LPRO and
ROCHEM Bio-Filt® system are installed to treat separate and combined black and
graywater. The ROCHEM LPRO part of the system treats wastewater from laundry and
accommodations while the ROCHEM Bio-Filt® treats graywater from the galley and
blackwater, as well as the reject stream from the ROCHEM LPRO system.

The MariSan250 can be used for combined black and graywater. Primary
treatment consists of gross screening, but can also include pH adjustment and/or
chemical coagulation, followed by solids separation through dissolved air flotation (DAF).
Additional solids separation is accomplished through microfiltration and UV or ozone
disinfection.

In the Triton Water Membrane Reactor process, the membranes are submerged
into an activated sludge reactor. Treated water is extracted through the membranes with
a vacuum pump. Continuous flow passes over the membrane plates. Air is used to keep
the membrane surfaces free of fouling, resulting in high flux rates. lon exchange resins
can be added as a post treatment to remove dissolved metals.

For all AWTS, the remaining solids separated are typically dewatered and
incinerated on board. Screened solids are removed before the bioreactors are
incinerated, but not biomass solids.
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Table 12 AWTS Technologies Used on Vessels in 2008 to 2012 Discharging in Alaska for Shipboard Wastewater

Treatment

AWTS

Hamworthy
Bioreactor

Scanship

Zenon

Rochem

Marisan 250

Hydroxyl
Cleansea

Rochem Bio-
Filt

Triton

Primary
Solids

Separation

Screen
Press

Wedgewire
Screen

Coarse
Screen

Vibratory
Screens

Coarse
Screen

Coarse
Drum Filter

Vibratory
Screens

Screening

Treatment

Secondary

Microbial Oxidation

Aeraobic Biological
Oxidation (Membrane
Bioreactor)
Aerobic Biological
Oxidation (Moving Bed
Bioreactor)
Aerobic Biological
Oxidation (Membrane
Bioreactor)

Low Pressure Reverse
Osmosis (LPRO)

Chemical Coagulation

Aerobic Biological
Oxidation (Moving Bed
Bioreactor)
Aerobic Biological
Oxidation (Membrane
Bioreactor)
Aerobic Biological
Oxidation (Membrane
Bioreactor)

* Permitted to discharge but did not discharge.
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Tertiary

Clarification

Ultrafiltration
Membranes

Dissolved Air Flotation
(DAF) / Polishing Filter

Ultrafiltration
Membranes

Reverse Osmosis
Membranes
Dissolved Air Flotation
(DAF) / Microfiltration

Dissolved Air Flotation
(DAF) / Polishing Filter

Ultrafiltration
Membranes

Ultrafiltration lon
Exchange

Disinfection

uv

uv

Ozone

uv

uv

uv

Vessels Vessels Vessels Vessels Vessels
in in in in in
2008 2009 2010 2011 2012
9 9 7 7 9
3 4 3 3 3
5 3 4 3 3
1 1 1 1 1
1 1 * *1 1*

1 0 0 0 0
1 0 0 0 0
0 0 0 1 0
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5 ADDITIONAL POLLUTION PREVENTION, CONTROL, AND TREATMENT
METHODS

The Panel’s focus has been on prevention, control and treatment technologies capable
of meeting the WQC for ammonia, and dissolved copper, nickel and zinc.

As a condition to the 2010 General Permit, cruise lines are required to provide DEC with
information relating to wastewater treatment, pollution avoidance, and pollution reduction
measures used on the vessel, including testing and evaluation procedures and economic and
technical feasibility analyses. DEC requested information in a 2012 Data Collection Survey
(Appendix A). Operators that responded to the 2012 Survey included:

e Holland America Line (Four ships)28

e Princess Cruise Line (Six ships)

e Carnival Spirit

* Norwegian Cruise Lines (NCL) (Two ships)
e Prestige Cruise Lines (Two ships)

e Silver Shadow (Silversea Cruises)

e Disney

Information from the survey responses was used to evaluate both current and potential
additional methods of pollution prevention, control, and treatment.

5.1. Additional Pollution Prevention Methods

The main source of information for prevention methods came from the cruise ship
Source Reduction Evaluations (SRE), the 2012 Survey and panel input. In the SRE’s,
information was provided about potential prevention methods; however, there was no
correlation or verification data of the implementation of any particular source reduction
technology and the resulting concentration reduction in the effluent at the point of discharge.
Prevention methods and source reduction alone are not expected to be adequate to reduce
effluent quality to below WQC.

5.1.1. Ammonia

5.1.1.1. Ammonia Source Reduction

Blackwater is the primary source of ammonia. There is no method to reduce the amount
of ammonia generated in raw sewage. The responses to the 2012 Survey agreed with this
statement. None of the respondents had knowledge of any viable pollution prevention activity
that was proven to be effective in reducing ammonia in the influent. Ammonia-based cleaners
only contribute a negligible amount of ammonia compared to the concentration of ammonia in
sewage, so product evaluation and replacement would not be effective in this case.

2B 0ne ship, the Westerdam, does not discharge, information was supplied voluntarily.
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5.1.2. Metals

5.1.2.1. Piping
From the Source Reduction Evaluations, the cruise industry proposed the following

options:

e Replace copper-nickel potable water piping with United States Public Health service
approved plastic,

e Replace galvanized piping,

e Evaluate pump materials of construction, fittings, couplings and other pipe system
appurtenances,

» Replace plumbing systems with non-copper, non-nickel, and non-zinc alternatives,

= Minimize corrosion potentialof demineralized/distilled water,

e Continuous monitoring of the corrosion status of on board piping, and

e Continuous dosing of demineralized/distilled water distribution piping with a potable water
stabilizer.

Respondents indicated that there was no conclusive proof that any of the listed pollution
prevention activities would have any impact on effluent concentrations, and one respondent
stated that the ship’s piping was polypropylene.

It is important to note that widespread replacement of pipes is not feasible for existing
ships. Most new ships utilize potable water distribution plastic pipes in accommodation water
systems; metal piping must be used in industrial portions of the ship due to fire regulations.

It is also important to note that in establishing drinking water standards for copper, the
U.S. Environmental Protection agency did not establish a Maximum Contaminant Level, instead
it established a Treatment Technique standard that requires systems to control the
corrosiveness of their water.

5.1.2.2. Product Substitution

From the Source Reduction Evaluations, the following options were proposed:

e Chemical evaluation of all products currently used for copper, nickel and zinc,
< Replace with non-metals containing product where feasible, and

e Implement future program to evaluate metals content of all new products.

No other methods for pollution prevention were identified in the 2012 Survey.

5.2. Additional Control Methods

Control methods are defined as any context in which a ship transfers effluent off the ship
prior to treatment or discharges outside State regulatory boundaries. In the context of the BAT
evaluation, control methods are those technologies or methods that cause cruise ship
wastewater effluent to not exceed WQC in Alaska waters.

The SREs and the 2012 Survey were used to identify additional methods for control.
Most methods identified are already in limited use. These methods are listed below.
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* Hold all effluent for discharge outside Alaska waters

e Treat and discharge selected waste streams within Alaska waters and hold others for
discharge outside State waters

« Discharge to Publicly Owned Treatment Works (POTW)
< Discharge to dedicated cruise ship wastewater effluent treatment facility on land

Discharge to a cruise ship-specific wastewater treatment facility that treated effluent to
WQC at the point of discharge was evaluated as an additional control method.

Several respondents to the DEC 2012 Survey indicated that they would consider treating
and holding for off-shore discharge as their first choice for control method. However, they would
need to perform a cost/benefit analysis to determine overall effect of changes to itineraries
which would result from implementing this option. Holland America stated that in 2009, due to
operating problems with membranes, the Volendam needed to hold wastewater for off-shore
discharges. The estimated costs added $10,000 per week in fuel costs due to both extra sailing
on offshore excursions for discharge, as well as sailing at higher speeds in Alaska waters to
make itinerary while accommodating these excursions. Since fuel costs are higher now than in
2009, the cost of this option would be even higher.

In the 2012 Survey, Princess Cruise Lines indicated their second control choice would
be to discharge to on-shore facilities, however, they would need to “1) Determine capacity of
each local wastewater treatment facility to manage expected waste water load from cruise
vessels, and cost to upgrade capacity as necessary, 2) Determine infrastructure improvements
necessary to transport wastewater from ship to treatment plant, and 3) Install upgrades as
necessary to shore-based wastewater treatment plants and associated infrastructure.”

5.2.1. Holding for discharge outside Alaska waters

This control method involves holding all or some effluent for discharge outside Alaska
waters. The effluent could be treated or untreated. Vessels that elect this control strategy may
spend less time in Alaska marine waters. The amount of effluent that can be held depends on
the holding capacity ofthe vessel. Vessels that discharge outside Alaska waters might also treat
and discharge some of their effluent inside Alaska waters, which extends the amount of time the
vessel can remain in Alaska waters. If excursions to outside Alaska waters are necessary just to
discharge, the vessel incurs additional fuel costs, and may also reduce the amount of time that
passengers experience in port.

5.2.1.1. Hold all effluent for discharge outside Alaska waters

This option requires enough holding capacity, and vessel itineraries must be set to
accommodate the discharge needs. Tables 2 and 5 illustrate that about 40% of the vessels in
the Alaska operations currently employ this option. Based on responses to the Data Collection
Survey, the current holding capacities of ships currently permitted to discharge range between
56 and 91 hours.
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5.2.1.2. Treat and discharge selected waste streams within Alaska waters and hold others for
discharge outside State waters

Graywater makes up the majority of volume of wastewater. There is benefit to treating
and discharging just graywater and it may be possible to meet WQC with this practice. The
graywater-only waste stream has less ammonia. An advantage with this control method is that
less holding capacity is required so there is less negative impact on itineraries and routes. One
vessel in the Alaska trade currently employs this approach.

The current limits in the permits vary between the in port and underway situation. The in
port limits are based on a dilution factor of 28. while the underway limits are based on the
demonstrated performances of the individual systems. A vessel could, under the limits, treat a
graywater only waste stream and discharge continuously (even in port) and also treat a gray-
blackwater mixed waste stream continuously, but discharge the treated effluent only when
underway. There are several vessels in Alaska doing this now.

5.2.2. Discharge to Pubiicly-Owned Wastewater Treatment Plants

One cruise ship operator currently discharges some of their wastewater to the Juneau
Douglas Wastewater Treatment Plant. The wastewater discharged is galley wastewater which
has high BOD loading. They indicated $70/m3 to be the maximum acceptable fee for this
discharge. Four operators indicated they would use this option if it were affordable. One
respondent indicated $15/m3 as the maximum cost for shore-side treatment that would be
feasible. Three operators said they would not consider using shore-side facilities. If this option
was widely adopted by cruise ships, additional facilities would have to be installed in other ports
and/or existing facilities expanded.

The Federal Clean Water Act requires that all municipal wastewater treatment plants use
primary treatment (using gravity to separate solids from liquids) and secondary treatment (using
aerobic bacteria [bacteria that need oxygen to grow] to break down the organic waste left after
primary treatment) before discharging their water.

In 1972, Congress passed the Federal Water Pollution Control Act Amendment, which
required wastewater treatment plants to achieve secondary treatment capability by 1977. Some
municipalities that discharged into marine waters raised the issue that that this requirement
might be unnecessary on the grounds that marine discharging treatment plants tend to
discharge into deeper waters with large tides and substantial currents, which allow for greater
dilution and dispersion than their freshwater counterparts. As a result, Congress added Section
301(h) to the Clean Water Act in 1977, allowing for a case-by-case review of treatment
requirements for marine dischargers. Eligible applicants that met the set of environmentally
stringent criteria in Section 301(h) would receive a National Pollutant Discharge Elimination
System (NPDES) permit with limits for BOD and TSS less stringent than the secondary
treatment requirements.

All treatment plants under the program have minimum requirements to conduct primary
treatment of their wastewater effluent. The addition of secondary treatment, however, provides
for the removal of more TSS and BOD than primary treatment alone.
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In Alaska, neither industries nor municipalities discharging to marine waters are required
to meet the stringent WQC at the point of discharge. Many Alaskan municipalities, including
Anchorage, Alaska’s largest population center, provide only primary treatment® and are
permitted by EPA to do so under Section 301(h) of the Clean Water Act. Neither the primary
treatment nor the secondary treatment facilities meet Alaska’s WQC at the point of discharge,
especially for ammonia and dissolved copper.3 They do meet water quality-based effluent limits
at the point of discharge, when such limits are applied because water quality-based effluent
limits are established after a thorough consideration of mixing zone regulations to assure water
quality standards are met in the receiving water. When permitting determines water quality-
based effluent limits are needed, they are established after consideration of dilution. There are
some permits in Alaska for municipal discharges to marine waters with limits for copper, but
none require limits for ammonia, nickel or zinc2

The Mendenhall wastewater treatment plant (WWTP) (Juneau, AK), which discharges to
fresh water, is allowed to discharge a monthly average of 28.5 milligrams per liter of ammonia
(Ref. NPDES Permit # AK-002295-1). The Juneau Douglas WWTP, which discharges to marine
water, does not have discharge limits for ammonia. Juneau’s charges depend on the BOD
loading. The permit only requires reporting ammonia concentrations twice per year (NPDES
Permit # AK-002321-3). The maximum ammonia concentration reported between 2005 and
2009 was 12 mg/L.

Table 13 presents information on ammonia and metals data and limits3 (if any) for
Alaskan municipal marine discharges. The limits listed for municipal discharges are for the
effluent at the point of discharge. Table 9 presents information on the limits for these
parameters in cruise ship effluents from the 2010 General Permit.

D Anchorage, Haines, Ketchikan, Petersburg, Sitka, Skagway, Unalaska and Wrangell
P Cordova, Homer, Juneau, Kenai, Kodiak, Seward and Valdez

3l Maximum copper values for the municipalities range from 23 to 167 pg/L. Maximum ammonia values for the
municipalities range from 4 to 64 mg/L. (Values determined from review of permit fact sheets and discharge

monitoring reports.)
2 http://dec.alaska.gov/Applications/Water/WaterPermitSearch/Search.aspx

BSome municipal effluent limits are for total recoverable metals. Cruise ship effluent limits are for dissolved
metals. Total recoverable metal concentrations can be converted into dissolved metal concentrations by a default

or site specific conversion factor.
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Table 13 Municipal Wastewater Treatment Plants with Marine Outfalls

Ammonia Copper Nickel Zinc limits
Max Result Max Result Max Result Max Result
City Limit mg/L Limit Pg/L Limit Pg/L Limit Pg/L
Homer Report 64 None no data None no data None no data
Cordova Report 17 None no data None no data None no data
Wrangell Report 25 None 114* None no data None no data

Monthly Avg. 150
pg/L, Daily Max. 210
Skagway None 21* P/l 73 None no data None no data
9
Monthly Avg. 243
. pg/L, Daily Max. 354
Sitka Report 22 /L 109 None no data None no data
(¢!

Petersburg Report 34 None 50* None no data None no data

Monthly Avg. 78
pg/L, Daily Max. 156

Haines None no data Pg/L 60 None no data None no data
Seward Report 24 None no data None no data None no data
Juneau/Douglas Report 11 Report 44* None 5.95 None 82.7

Kodiak Report 15.7* None no data None no data None no data
Craig None no data None no data None no data None no data
Anchorage None 26 None 45* None no data None no data
Kenai None 3.8* None 23* None no data None no data
Unalaska None 34 None 167 None no data None no data
Barrow None no data None no data None no data None no data

Discharge Monitoring Reports (DMRs) period evaluated January 2008 through June 2010 Ifvalue marked by~ then no current DMR monitorin? requirement and maximum comes from the permit fact
sheet. Some municipal effluent limits are for total recoverable metals. Cruise ship effluent limits are for dissolved metals. Total recoverable metal concentrations can be converted into dissolved metal

concentrations by a conversion factor.
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5.2.3. Discharge to an On-Shore Facility for Polishing Treatment

An alternate to onboard treatment is to discharge the cruise ship treated effluent to an
on-shore facility dedicated to cruise ships only. The concept is to provide additional treatment or
a polishing step to the currently treated wastewater from the cruise ships in order to meet
regulations. Treatment at an on-shore facility does not necessarily mean that existing municipal
wastewater treatment plants will be used to treat the cruise ship wastewater. That could be the
case only if they are at the right locations and are appropriate for installation of the polishing
treatment. On-shore facilities would need to be installed at strategic locations within the
established cruise ship routes and at distances that allow the cruise ships to stop for effluent
discharge without additional storage capacity within the ship.

On-shore facilities would eliminate the need for retrofitting existing vessels to
accommodate potential polishing treatment. Retrofitting an existing vessel to accommodate new
equipment can be very costly and time consuming, especially because of space constraints
within the vessel and the need for compliance with stringent marine codes and regulations,
permitting, and perhaps the work may need to be done while the ship is in operation.

The following is a list of potential issues/concerns to be addressed when considering
discharge to on-shore facility:
e Location: Where and how many? Itinerary and cruise ship routing should be
considered in selecting the locations.

e Ownership: Who will own and operate these facilities? Options are: communities,
private parties, Native American corporations, cruise ship operators individually
or in partnership.

e Regulatory: The Cruise Ship Program’s statutes apply only to wastewater
discharged into the waters of the state. So from the perspective of the program,
and probably from DEC, if a ship discharges to a shore facility they are beyond
the statutory authority of the statutes that relates to marine discharge. What final
effluent discharge regulations will apply to the on-shore facilities? How to ensure
that each cruise ship is in compliance with the discharge regulations?

Discharges and Sampling: What would the sampling requirements be?

Off-Season Operations: Depending on the type of treatment at the land based
facilities, operational issues during off-season may be an issue. Restart of the
system at the beginning of the cruise season would also be a concern.

On the other hand, treatment at on-shore facilities can offer some operational
advantages such as:

e Operational flexibility and reliability
e Flow and composition equalization by providing equalization tanks

« Treated effluent holding tanks to ensure that the quality of the treated wastewater
is in compliance with the discharge regulations. In case the effluent is not in
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compliance, it can be sent back to the head of the treatment plant for further
treatment.

e Space requirements should be less of an issue

5.2.4. Additional Control Methods Evaluation

Discharging less treated effluent offshore does not mean ships are meeting WQC. They
are moving waste to a different location not subject to the state’s permit. Even in this situation,
because of the very high rate of dilution when discharging, WQC are achieved very rapidly in
the receiving waters.

Discharging to a POTW such as Juneau’s does not require the ship to meet WQC.
Rather, the effluent is transferred to a shore facility that does not have the same strict regulatory
limits on the pollutants of concern. This is still protective of Alaska’s marine waters because the
limits for POTWs are according to state and federal procedures that assure WQC are achieved
in the receiving waters. If many ships were to offload to a POTW, there could be a need to
modify the POTW'’s permit to account for the change.

Discharge to a polishing treatment facility is transferring a treated effluent to a shore
facility for further treatment with the intent that the pollutant concentrations would not exceed
WQC at the point of discharge to the environment. This method would protect Alaska waters.
This control method is not currently available and feasibility and cost are unknown at this time.
There might not be any significant environmental benefit to this compared with discharging the
AWTS treated effluent when underway.

5.3. Additional Treatment Methods

Treatment technologies that are not already commonly used in cruise ship AWTS were
identified and considered for treatment of ammonia and heavy metals. Information to establish
additional treatment technologies came from multiple sources including:

e Feasibility Study3

e Literature review

e Cruise line reports and data

e EPA Cruise Ship literature and data
e Vendor information

e Shipbuilder input

e Other panel member input

#AReducing Concentrations of Dissolved Metals and Ammonia in Large Passenger Vessel Wastewater Discharges,

Final, June 1, 2010 (OASIS, 2010)
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5.3.1. Ammonia

5.3.1.1. Nitrification for Ammonia Removal

lon exchange, air stripping, and breakpoint chlorination are less common land-based
methods for reducing ammonia in wastewater. These technologies have potential to meet 1
mg/L WQC for ammonia. lon exchange has seen limited use on cruise ships and is described in
Section 5.3.2.4. No data are available to determine whether air stripping and breakpoint
chlorination could be adapted to cruise ship operations.

Ammonia originates from human and animal waste. The majority of the land-based
treatment experience comes from the municipal sewage, animal waste industries, and diverse
types of industrial applications including food processing facilities.

The technology most commonly used ammonia reduction method in municipal
wastewater treatment is nitrification. This process also occurs to some extent in the biological
component present in most AWTS on cruise ships. In the nitrification process, nitrifying bacteria
convert ammonia (NH3) to nitrite (NO2), followed by the conversion of nitrite to nitrate (N03).
Nitrate has less of an impact on marine receiving water than ammonia. Whereas there are
marine water quality standards for ammonia, there are no marine water quality standards for
nitrate. This process requires aerobic, or oxygen-rich, conditions. Nitrification converts ammonia
to nitrate, but does not remove total nitrogen.

Optimal conditions for nitrification include a highly aerobic environment provided through
aeration within the reactor, sufficient surface area or contact between the bacteria and the
compounds to be oxidized, sufficient residence time for microbiological oxidation, the right pH
and temperature, and sufficient alkalinity for the reactions. Nitrification may be carried out in the
same tank as BOD removal (activated sludge or fixed film) or in a separate stage. In either
case, longer total residence times are required than for BOD treatment alone, because
nitrification is a slower process. This means in practice that larger aerated bioreactors have to
be installed. More recently, an up-flow, fixed film biological system has been developed and
claims to be capable of reducing ammonia concentrations to as low as 1 mg/l. That system is
available in a range of sizes - from small modular to custom-made configurations for large
plants (Severn Trent TETRA® Nitrifying SAF (NSAF)) according to the manufacturer.

Nitrification is the most commonly used method to reduce ammonia in municipal
wastewater treatment and several industrial type facilities and is currently used on cruise ships.
However, in order for wastewater effluent to meet the 1 mg/L ammonia WQC, large add-on or
extended aeration systems, increasing volume by as much as 33%, would need to be added to
cruise ships.

Furthermore, ships would need to significantly improve conditions in the biological
reactor to enhance nitrification such as appropriate air supply; right pH, temperature, and
alkalinity; reduction of inhibitory compounds. Foam control must be added. Control of ammonia
removal onboard can be extremely challenging for the system operators.
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5.3.1.2.  Air/Steam Stripping

Stripping of ammonia from wastewater using air or steam is not a common practice in
municipal wastewater treatment. Air stripping is considered a cross-media transfer, the pollutant
is removed from the liquid phase and discharged intact into the air. Stripping and collection of
ammonia gas on cruise ships is not a practical or viable option due to safety issues. Venting
ammonia gas is problematic as well. Ammonia gas is an air pollutant, an irritant in small
concentrations and has a low odor threshold.

5.3.1.3. Breakpoint Chlorination

Breakpoint chlorination involves the addition of chlorine gas to wastewater to react with
the ammonia/ammonium oxidizing it to nitrogen. The active chlorine is simultaneously reduced
to chloride® The end products of the breakpoint reaction are primarily nitrogen gas (N2,
secondarily nitrate (N03") and chloride (Cl-)3. Breakpoint chlorination is generally used for
treatment of drinking water and swimming pools. It is not commonly used in wastewater
treatment because nitrification is generally easier and less expensive. There are significant air
quality and safety issues associated with the use of chlorine gas. Any residual chlorine not
consumed in the oxidation reaction would have to be removed before the wastewater could be
discharged. Breakpoint chlorination might cause larger ecological impacts than the ammonia
that it would remove.

5.3.1.4. Experimental Methods

Thermally Activated Charcoal - Research has been conducted in laboratory studies of
ammonia removal from wastewater using adsorption by thermally activated charcoal. A number
of optimum removal parameters were determined, including temperature, retention time, and
adsorbate concentrationd’.

Anaerobic Ammonium Oxidation - The Agricultural Research Service’s Coastal Plains
Soil, Water and Plant Research Center has found a way to use anaerobic bacteria to convert
nitrite and ammonium to nitrogen gas. The anaerobic bacteria called anammox are derived from
swine sludge. Ammonium (NH44 acts as the electron donor and nitrite (NO2) as the electron

P Lenntech (2009) This website presents an excellent discussion ofthe disinfection properties of chlorine,
including a description of breakpoint chlorination, http://www.lenntech.com/water-disinfection/disinfectants-

chlorine.htm

FHBrooks, M. (1999) Breakpoint Chlorination as an Alternate Means of Ammonia-Nitrogen Removal at a Water

Reclamation Plant. Master's Thesis. Virginia Polytechnic Institute and State University

37 Rashid, S. Islamabad, Pakistan (2008) Note: No citation given. Located on technology blog site
http://www.finishine.com/336/95.shtml
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acceptor to create nitrogen gas (N2. Primary advantages are energy savings and cost
savings3

Ammonia Recovery - Liqui-Cel® Membrane Contactors provides a system that has a
large reaction surface area for extraction of ammonia and does not produce a secondary waste.
Membrane Contactors offer a superior solution for stripping. For ammonia removal, wastewater
flows through the outside of membrane, while an acid solution will flow countercurrent through
the inside of the membrane. If sulfuric acid is used, it will convert ammonia into ammonium
sulfate. Ammonium sulfate is widely used as a fertilizer and it could be sold with commercial
value.

RCAST Process for ammonium recovery - The RCAST Process combines flash vacuum
distillation with ion exchange to remove 90% of the ammonia from wastewater and recovering a
saleable product, ammonium sulfate, a common fertilizer. Pretreatment of the wastewater is
required to remove suspended solids nor precipitates. For high ammonia concentrations
vacuum stripping using RCAST ammonia captures the volatile ammonia (about 80%). The
influent (<300 ppm ammonia-nitrogen) passes through a selective ion exchange system which
removes the remaining ammonia. To produce ammonium sulfate, sulfuric acid is used to
regenerate the exchange resins. The sulfuric acid renegerant is used multiple times and the
solution increases to an ammonia concentration of several thousand ppm. This solution is then
stripped, and the final product is a commercial-grade (about 40%) solution of ammonium
sulfate.

Additives to increase Ammonia Nitrification - BIO-SYSTEMS International Corporation
markets a BIOBUG® NB bacterial powdered Nitrification product to increase ammonia
nitrification. It contains a special blend of microorganisms i.e. nitrifying bacteria such as
Nitrosomonas spp. and Nitrobacter spp. The Nitrosomonas spp. convert ammonia to nitrite and
the Nitrobacter spp. convert the nitrite to nitrate. The main purpose of using this product is to
ensure that the bacterial population remains consistent and viable. BIOBUG® NB bacterial
cultures can function over a wider range of pH values than those normally encountered in the
naturally present nitrifying population.

5.3.1.5. Summary of more and less promising technologies

A summary of the treatment methods evaluated for ammonia is provided in Table 14. All
of the potential treatment options have operational characteristics, such as use of hazardous
chemicals or creation of hazardous waste, that make them challenging for application on cruise
ships as described in Table 14.

BSzogi, A.A., M. B. Vanotti, M.C. Garcia Gonzalez, A. Kunz. Development of Anammox Process for Animal Waste.
International Symposium on Air Quality and Waste Management for Agriculture Proceedings. Broomfield,

Colorado, September 16, 2007.
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Table 14 Key Features of Available Methods for Ammonia Removal

Technically Commonly  Currently in  Acids/Bases/ Residual Energy

Feasible for used in use in Cruise Waste Required
. . Hazardous

ammonia Land based  Ships for produced

. . Chemical usage
concentrations  treatment this

. . L required
found in Cruise  systems for  application
Ships this
application
Nitrification ~ Yes Yes Partially No Yes (biosolids) High
(no add-on
or extended
aeration
systems)
lon Yes, as post No No Yes Yes Medium
Exchange treatment to (for
zeolite biological
( ) 9 regeneration)
Air/Steam Yes No No Yes Yes (transfer High
Stripping to air)
Breakpoint Yes No No Yes (chlorine Yes Low
Chlorination gas)

(residual
chlorine needs
to be removed
before
discharge)

5.3.2. Metals

Since none of the AWTS currently installed on cruise ships consistently meet the WQC
at the point of discharge, the Panel sought to identify existing shore-based treatment processes
that had potential as add-on treatment technology.

There are two EPA-defined point categories that commonly require treatment systems
for metals: electroplating (40 CFR 413) and metal finishing (40 CFR 433). The electroplating
category includes copper, nickel and zinc plating and the metal finishing point source category
includes manufacturing processes including electro plating and electroless plating, anodizing,
surface coating such as chromating, chemical etching and mill and printed circuit board
manufacturing.

The typical metal finisher discharges to a Publicly Owned Treatment Works (POTW)
under the conditions of a pretreatment permit. Effluent limitations for existing point sources are
set by the EPA, but the local POTW can impose more stringent limitations based on the
limitations of the POTW’s discharge permit. For discharge to the POTW, from the Metal
Finishing Point Source Category, the Best Available Technology Economically Achievable
(BAT) Effluent Limits (40 CFR 433.14) for copper nickel and zinc are listed in Table 15.
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Table 15 Best Available Technology (BAT) Economically Achievable Effluent
Limitations for the Existing Metal Finishing Point Source Category (40 CFR 433.13
and 433.14)

Pollutant Unit BAT Effluent Limits
Maximum for  \1onhiy Average,
any 1 day shall not exceed
Copper, total ML 3,380 2,070
Nickel, total mg/l 3,980 2,380
Zinc, total po/L 2,610 1,480

Typical influent levels into the pretreatment systems for copper (EPA’s Design for
Environment Study) for the Printed Circuit Board manufacturing point source category ranged
from 0.4 mg/L to greater than 100 mg/L. Similar concentrations for nickel and zinc from
electroplating sources could be expected. Based on these influent levels, it is most common for
an electroplater or metal finisher to be located within a community where pretreatment and
discharge to a POTW s allowed. Historically, the technologies commonly used for metals
treatment are based on pretreatment, not direct discharge to a receiving stream. The WQC are
much lower than the BAT limits for pretreatment of metal finishing effluent.

With this caveat, a survey of 318 metal finishing shops® found the following metal
removal technologies in use with the percentage of shops employing the methods shown in (%):

Chemical precipitation by pH adjustment (90%)
Atmospheric evaporation (22%)

Electrowinning (19%)

lon exchange (11 %)

Reverse osmosis (2%)

Electrodialysis (<1%)

There are shore-side facilities currently operating around the United States and the
world that achieve very low contaminant concentrations, in some cases reaching the WQC. For
example, ammonia concentrations of 1 mg/L or less were achieved by nitrification to treat
graywater for reuse as well as for refinery and beef processing wastewater. Copper
concentrations of 3 pg/L and zinc concentrations of 20 pg/L were achieved for treatment of
contaminated groundwater by ion exchange. However, there are significant differences
between the waste streams of these facilities and wastewater from the cruise ships. The
facilities are treating a smaller, more concentrated waste stream that does not contain a

39 Cushnie, 1994
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significant organic load. Table 16 lists a sample of known systems designed by one consultant,
Burns and McDonnell, that are achieving the limits. The table also lists where the waste stream
originates and the location of the installations. Other installations likely exist that are not listed
here.
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Table 16 Systems Achieving Stringent Effluent Limits

No. of

- Location
Installations

Wastewater Treatment Process

Ammonia

Nitrification (Activated Arkansas (4), Kansas (5),

Municipal 15 Missouri (2), Monterrey,
Sludge) Mexico (1), Wyoming (3)
- . . R New Hampshire (3)**, North
Municipal/Commercial (combined) Nitrification (MBR) 4 Carolina (1
Graywater Reuse Nitrification (MBR) 3 Doha, Qatar**
] Nitrification Texas
Refinery (Kaldness/Activated Sludge) 1
; Nitrification (Activated lllinois (1), Kansas (2),
Beef Processing Sludge) ! Nebraska (3), Washington (1)
: Nitrification (Activated Illinois (2), lowa (2), Nebraska
Pork Processing Sludge) 6 (1), Oklahoma (1)
Metals
Plating and metal finishing
containing low concentrations of .
multiple metals, oils, surf ‘ RO and lon Exchange 1 Pennsylvania
acids, and alkaline cleaning agents
Plating and metals finishing
containing low concentrations of Chemical Precipitation, 1 Florid
multiple metals, oils, surfactants, Ultrafiltration, RO orica
acids, and alkaline cleaning agents
. - Carbon Adsorption and lon .
Industrial Facility Exchange 1 Arizona
Laboratory RO and lon Exchange 1 Arizona
Metal Finishing RO and lon Exchange 1 Arizona
Aerospace Facility RO and lon Exchange 1 Kansas
Aerospace Facility Electrodialysis 1 Kansas

"Designed for NH3N concentration of less than 2.9 mg/L. Not operational yet.

5.3.2.1. Chemical Precipitation

Chemical precipitation is commonly used by industrial sources for pretreatment of mixed
metal streams. Multiple metals can be removed in a single process. It is not commonly found in
municipal wastewater treatment systems for metals removal, as municipal wastewater treatment
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systems typically achieve metal discharge limits without any process designed specifically for
metal removal. In practice, chemical precipitation works best with influent metal concentrations
greater than 20 mg/L. There a number of common and proprietary chemicals used in the
electroplating and metal finishing industry for metals precipitation. The choice of the chemical
precipitant depends on the species of the metal, the presence of other constituents and the
effluent limit the process is trying to achieve. Metal complexes or metals in the presence of
chelating agents as commonly found in electroplating and electroless plating are not easily
precipitated. Ammonia acts as a complexing agent for copper and significantly impacts the
reduction of copper achievable through precipitation.

The most commonly used precipitants are hydroxide based, including lime, hydrated
lime, or magnesium hydroxide and sodium hydroxide, and sulfide-based chemicals. Metal
sulfides have much lower solubilities than the corresponding metal hydroxides and are more
effective in the presence of complexing or chelating agents. Therefore lower residual metal
concentrations in the treated wastewater can be achieved. Soluble metal ions bond to hydroxide
or sulfide ions and precipitate out as insoluble metal solids. Based on minimum solubilities,
theoretically, reductions of copper and nickel hydroxide to concentrations of 1 pg/L, and zinc
hydroxide to 100 pg/L are possible. Practically, each metal has a minimum solubility at a
specific pH; the pH is different for copper, nickel and zinc. Precipitation processes for multiple
metals select a pH value that will remove the maximum of each metal. After precipitation, metal
hydroxide solids precipitates exist as small solid particles and must be removed from the
wastewater. Removal could be achieved through sedimentation or filtration. Calcium and
magnesium hydroxide sludges are particularly voluminous since the weight of the metal and the
precipitant is combined. Metal solids from settling tank are typically dewatered or decanted, and
then passed through a filter press. Sludge dryers can be used to reduce the volume of solids.
Alternatively, the solids created from precipitation have been removed by membrane filtration.
This reduces the number of steps, but still results in a residual solid waste product that requires
storage and disposal. Additionally, for hydroxide precipitation, the treated water will need the
addition of acid to reduce the pH prior to discharge.

In conclusion, chemical precipitation is the most commonly used method for reducing
metals (at higher concentrations) in metal finishing wastewater. However, it is not technically
feasible for influent metals concentrations less than 20 mg/L, such as found in cruise ships.
(See Table 11) Theoretical metal reduction levels are not possible due to other pollutants from
the mixture of sanitary wastewater (sewage). The systems require significant space for process
equipment and chemicals. This treatment requires handling of lime or other precipitants. A
metal-contaminated sludge is produced creating an additional waste stream that requires
disposal.

5.3.2.2. Evaporation

Evaporators have been used to recover high quality water from industrial wastewater in
zero discharge strategies or where no POTW is available and discharge to a receiving stream is
the only other option. There are no municipal wastewater treatment facilities using evaporators
as a primary treatment. Cruise ships use evaporators for producing potable water when
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bunkered water is not available. As a primary wastewater treatment process, capital and energy
costs are prohibitive.

There are a number of thermal or vapor compression evaporators or brine concentrators
that could be used to reduce the volume of wastewater treatment residuals, such as RO reject,
or ion exchange regeneration waste. Many of these evaporators can utilize waste heat source to
defray the cost of operation. These systems may be used for smaller flow industrial wastewater
sources where water recovery is the goal. The systems produce high quality water that could be
recovered for non-potable water uses such as cooling tower or boiler water makeup. Waste heat
could be used to reduce energy costs.

In conclusion, these systems are not technically or economically feasible for wastewater
treatment. No systems are currently in operation on cruise ships. They may have potential
application for reducing the volume of wastewater; however, they have significant energy and
space requirements.

5.3.2.3.  Electrowinning

Electrowinning is used in mining and also metal finishing industries to recover metals
from concentrates (metal concentrations greater than 500 mg/L). There are no municipal
wastewater treatment systems using electrowinning for primary treatment. In metal finishing it is
used to reduce metal concentrations on spent baths and other concentrated metals wastewater
such as ion exchange regeneration wastewater. It is only used if there is a significant cost-
benefit for the metal recovery. Electrowinning is the process of electrodepositing metals from a
solution. The solution is circulated past an anode (+) and cathode (-) where a low voltage direct
current is applied through the solution causing metal ions to be reduced at the cathode and
water or another ion to be oxidized at the anode. As the metal cation is attracted to the cathode
it is deposited on the electrode producing a metal plate.

In conclusion, electrowinning is commonly used in the mining industry, and sometimes
used by metal finishing industry facilities if there is a favorable cost/benefit. It produces a plated
metal for potential resale and a highly acidic wastewater that requires disposal. This treatment is
not technically or economically feasible for primary wastewater treatment. It is not suitable for
low metal concentrations such as cruise ship influent. There are no systems currently in
operation on cruise ships and there are significant space requirements.

5.3.2.4. lon Exchange

lon exchange can be used to remove electrically charged molecules, including metals
and ammonia. lon exchange is an appropriate technology for copper, nickel and zinc at
concentrations less than 20 mg/L. Simplistically, the 'free’ copper ion in the aqueous solution
(wastewater) can then be attracted to a solid bead (resin) and exchanged for a more weakly
bound positively charged ion (ex. Nat) on the resin. A generic ion exchange chemical
separation in a resin column can be described by the following equation where R-COO refers to
the resin chemistry (in this case a weak acid cation exchanger), which will vary between ion
exchange resin types:
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(R-CO0)-Na2+ Cu+2= (R-CO0)-Cu + 2 Na+

Normally a weak acid cation exchange resin in the sodium form is used for divalent
(metals with a charge of +) metals. A variety of resins may be used independently or in
conjunction with each other to achieve the ultimate goals. For the metals to be treated in the
uncomplexed, cationic state, a weak acid resin may be selected for treatment. There are also
ion-selective or chelating resins that may be employed to single ions or in conjunction with other
preferred ions.

Naturally occurring zeolites (aluminosilicate minerals), particularly clinoptilolite and to a
lesser extent, synthetic resins, have potential for removal of ammonia. Due to their negative
charge, they attract positively charged ions (cations). Zeolites remove ammonium ions from
wastewater by means of ion-exchange, and, at higher concentrations, through adsorption.
Zeolites can also remove copper, nickel, and zinc.

In addition to zeolites, Carbtrol4 offers selective ion exchange resins for ammonia
removal from wastewater. The media removes only the ammonia and operates like a standard
ion exchange system. When the resin becomes saturated, it may be regenerated or sent offsite
for processing. Carbtrol claims that ammonia can be reduced to low ppb levels.

lon exchange used to treat multiple cations and anions in wastewater is more
complicated. If there are a number of different cations in addition to ammonia, copper, nickel
and zinc present in the wastewater, the adsorption capacity per ion will be lower as a
consequence of competition between the different cations. lon selective resins may be
employed to selectively remove particular ions from the waste stream. Separate cation and
anion beds or mixed bed exchangers can be used. lon exchange will tend to remove all cations
and anions, removing more than just the contaminants of concern. Itwill be necessary to have a
full profile of all ions and compounds within the waste stream to determine the viability and
selection of appropriate resins.

Standard ion exchangers could be adapted for use on cruise ships, however, extensive
pretreatment including filtration and activated carbon adsorption are needed. Suspended solids
must be removed prior to ion exchange through at least 5 micron (nominal particle size)
filtration. Residual organic material can foul resins beds by coating available ion exchange sites
on the resins. Therefore, organic material must be removed using activated carbon prior to ion
exchange. Multiple cations including naturally occurring calcium, magnesium and others present
in the pretreated wastewater compete for exchange sites.

When the column reaches saturation by having all active resin sites holding a dissolved
metal ion, or other unwanted cation, the resin column must be regenerated (i.e. bonding sites
made available again). While sodium exchangers are regenerated with brine (sodium chloride)
solutions, anion, cation and selective ion exchangers are regenerated with acid (sulfuric acid)

40 Carbtrol Corporation 955 Connecticut Ave., Ste. 5202 Bridgeport, CT 06607
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and basic (sodium hydroxide) solutions. Storage handling, mixing and distribution of these
hazardous chemicals used to regenerate the resin column present safety issues as well as
space consideration for the additional equipment needed.

Another option to on-ship regeneration is the “load and burn” option, where the resins
are run to exhaustion, the column is taken out of service and the resin removed and replaced.
No regeneration equipment or hazardous chemicals would then be needed on the ship. An ion
exchange vendor or technician could periodically come aboard, change out the columns, and
take saturated columns ashore for regeneration, or a supply of resins could be stored on the
ship and replaced by a ship technician.

Retrofitting of the AWTS with ion exchange columns could be difficult in a cruise ship
main engine room where other wastewater treatment is currently located, even though ion
exchange columns are relatively compact. Columns are usually sized as a ratio of water volume
to resin volume, typically 2 to 4 gal/min per cubic foot of resin (0.26 to 0.52 liter/min per liter of
resin). [EPA, 1981] For a maximum flow rate of 60 cubic meters of wastewater per hour the
maximum resin column volume would be calculated using the EPA rule:

60 m3hour = 1 m3min = 1000 L/min;
1000 L/min/0.26 L= 3846 L of resin = 3.8 m3resin

The time to breakthrough would vary for each application and depend on the quality of
the influent. Faster breakthrough would occur where there is a high concentration of cations
other than copper, nickel and zinc. Column size could be more precisely calculated as vendors
and application engineers investigate design.

lon exchange could potentially be used to treat source water (evaporated water or
bunker water) if that is deemed to be a major source of metal contamination. However, as
discussed in Section 3.2.4, bunker water is likely not the main source of metals.

In conclusion, installing an ion exchange system after the AWTS and pretreatment to
remove the organic matrix could achieve WQC. However, media vessels (i.e. ion exchanger
columns) are bulky and change out would be difficult. The alternative, regeneration of ion
exchanger media on board, would require additional storage of salt, acid, and/or caustic
solutions, storage of waste regeneration solution, containment systems, and pumps.

One ship implemented ion exchange in addition to their AWTS to treat both gray and
blackwater. The Oceania Regatta replaced their wastewater treatment systems with a new
AWTS in part to meet Alaska wastewater discharge permit requirements for large cruise ships.
Triton Water AG designed a system that included a Membrane Bioreactor with a polishing ion
exchange system to treat all black and graywater and to meet the WQC for ammonia and
metals. The new AWTS was installed while the ship was in operation. The results of the
discharge monitoring for 2011 are shown in Table 11. There were multiple exceedances of the
permit limits for ammonia and WQC for ammonia and metals. Therefore, this system was not
successful during its first year in operation in achieving the reductions required to meet the
WQC. Average nickel and zinc were below WQC in the effluent and copper was 97% reduced.
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5.3.2.5. Reverse Osmosis

Reverse osmosis (RO) is a membrane filtration system that is used worldwide to
produce freshwater and treat wastewater. RO is more commonly used to purify a raw water
source or in sea water reclamation. RO membranes work by applying pressure to one side of a
selective membrane with pores of a particular size. This allows the purified water (permeate) to
remain on one side of the membrane and the contaminants (reject) to concentrate on the other
side of the membrane. If the membrane were not pressurized, the liquid solvent would move
from the less concentrated (contaminated) side of the membrane to the more concentrated
(contaminated) side of the membrane in order to reduce the difference in concentrations.
According to a manufacturer, RO systems will remove 90-99% of dissolved inorganics.
However, the separation efficiency of RO is dependent upon the influent concentration,
operating pressure, the water flux rate, and system configuration.4l Additional water recovery
can be achieved by adding a second stage RO system or configuring the system with a
circulation loop.

The RO systems on cruise ships with AWTS were designed to remove conventional
pollutants including fecal coliforms and TSS as well as organic and inorganic compounds, and
metals. RO may also be employed on source water to provide additional purification prior to
use to reduce contaminants from evaporated or bunkered water systems.

RO technology has been installed and operated as part of an AWTS on cruise ships that
operate in Alaska since 2000. Celebrity and Holland America have operated vessels in Alaska
with RO systems. Holland America reports that the systems were not able to treat the graywater
influent that is typical of their operations without repeated clogging and diminished throughput.
The throughput of these systems was insufficient to serve the needs of the ship while sailing on
Alaska itineraries and the RO systems are no longer in use. Although there is data from 2005
that indicates that the RO system installed on the Celebrity Mercury meets the interim and
Alaska Water Quality standards, the system experienced similar clogging and throughput issues
reported by Holland America. The Carnival Spirit, which uses the ROCHEM RO system,
consistently achieves interim and Alaska Water Quality Criteria for ammonia, copper, nickel,
and zinc. However, this vessel only treats accommodation graywater, which has a low
concentration of metals and ammonia, so its results cannot be used to represent what RO can
do with mixed graywater streams. In addition, the utilization rate for the Carnival Spirit is low.
Therefore, the clogging and throughput concerns are not as critical as is the case on most other
cruise ships. The ships that used RO/ultra-filtration to treat combined graywater and blackwater
(Celebrity Mercury and Celebrity Galaxy) were unable to produce an adequate volume of
treated effluent due to clogging and no longer use these systems to discharge wastewater in
Alaska. Therefore, DEC does not have as large a wastewater effluent data set for RO compared
to other wastewater treatment systems.

4] Crittenden, John; Trussell, Rhodes; Hand, David; Howe, Kerry and Tchobanoglous, George. Water Treatment
Principles and Design, Edition 2. John Wiley and Sons. New Jersey. 2005 ISBN 0-471-11018-3
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Current wastewater treatment systems installed on cruise ships could be modified or
expanded to incorporate RO membranes. Conventional spiral wound RO membranes are not
expensive on a per unit basis. However, they can be quickly clogged by high levels of
suspended solids and particles or blocked by cationic polymers such as shampoo, personal
care products, or detergents. Cruise ships use cleaning solutions with cationic polymers to
reduce Norwalk virus. While cruise lines have control over the selection and use of cleaning
agents used on board, they do not have control over products introduced by guests. Therefore,
the RO membranes may need to be replaced at higher than expected rates when used on
cruise ships. If a filter clogs quickly or frequently, the system will shut down. This can be
combatted by having a larger system, but that would incur addition costs from more
membranes, more space, higher labor costs for operation, and more frequent cleaning/recovery
costs.

These constituents would have to be removed prior to the RO system. Newly engineered
membranes are available that are capable of handling a higher concentration of suspended
solids and would need to be chosen on a ship-by-ship basis. For those vessels utilizing MBR
units, the suspended solids and particulates are removed within the MBR unit, thus RO could be
recommended as a polishing treatment after the MBR treatment process. For those vessels
using moving bed bioreactor (MBBR) units, an additional filtration step will need to be added
before the RO treatment to help prevent fouling.

Non-chlorine disinfection methods are common on ships, however, chlorination may be
still be used periodically for piping disinfection, incidental disinfection, and pool and spa water.
This can be a problem for ships that discharge the pool and spa waters through the treatment
system. (Such a practice is effectively encouraged by the EPA vessel general permit issued in
February 2009). Newer technology RO membranes can tolerate low chlorine concentrations but
free chlorine is considered detrimental to the membrane. Free chlorine that enters the
wastewater stream will likely be consumed or eliminated within the biological treatment system
as the chlorine reacts with biomass. Therefore, the concentration of free chlorine is not
expected to present at detrimental levels if the RO system is installed downstream of a MBR
AWTS. The pretreatment processes nheeded to effectively use RO could also include the
addition of a reducing agent or activated carbon which should remove any residual chlorine.

Filtration systems that are already present in many AWTS would reduce the cost of the
pre-filtration process and RO units could be installed as an end-of-pipe add-on technology.
However, there may still be problems with this application including low water recovery and
downtime required for cleaning. Systems would need to be designed with sufficient capacity to
compensate for the downtime, requiring additional shipboard space. Depending on the influent
quality, 10-25% of wastewater treated using RO is reject water that does not meet high
standards for discharge and thus must be stored and disposed outside state waters. One
manufacturer states that higher water recovery rates (95%) can be achieved but this would
require a second stage RO unit similar to what is supplied for land-based treatment. This would
effectively require a three stage AWTS system (e.g. MBR + RO + RO). In addition, membrane
cleaning processes generate wastewater that require disposal. In addition, a relatively high
pressure is required for RO, which may have associated high energy and maintenance costs.
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5.3.2.6. Electrodialysis and Electrocoagulation

Electrodialysis (ED) is an electrochemical process in which ions migrate through ion-
selective semipermeable membranes as a result of their attraction to two electrically charged
electrodes. A DC voltage is applied to the electrodes. ED is able to remove most charged
dissolved ions, including ammonium. EDs use alternating semi-permeable anion and cation ion-
exchange membranes, the spaces between the membranes create compartments of
concentrate and clean water. Clean water can be discharged or recovered. The concentrated
copper, nickel and zinc wastewater requires storage and disposal.

ED’s primary use had been for treating raw water for potable and non-potable uses.
Applications include desalination, drinking water, laundry wastewater, and agricultural water.
However, it has been used in the metal finishing industry for nickel recovery2 . An ED unit is
capable of removing 50% to 94% of dissolved solids from a feed water, up to 12,000 mg/L total
dissolved solids (TDS)43 . The recovered concentrate containing copper, nickel, zinc and any
other dissolved ions would be removed for special waste handling which could include metal
recovery for recycling or disposal.

ED could likely be incorporated into an existing AWTS after biological treatment. The ED
process, unlike RO, is chlorine tolerant and could be used after disinfection even if chlorination
is used as part of the AWTS. ED, when used for raw water treatment, is a very reliable process
with minimal maintenance and attended control of the equipment. Scaling and other issues
associated with its application for wastewater is unknown.

Electrocoagulation was developed as a process to treat bilge and ballast water4. The
electrocoagulation process described by Global Advantech is a continuous flow system that also
removes suspended solids, emulsified hydrocarbons and many dissolved organic compounds,
heavy metals, bacteria, algae, larvae and other pollutants. It consists of pairs of closely spaced
parallel metal plate electrodes with a low voltage applied at high current densities. The current
flowing between the electrodes neutralizes electrical charges on solid and liquid (oil) particles,
causing the particles to coagulate and/or coalesce. Qil agglomerates and particle floes are
floated to the top for collection assisted by the hydrogen and oxygen gas bubbles produced in
the electrode reactions. Global Advantech claims heavy metal removals greater than 99 percent
in a two pass system. The recovered solids containing copper, nickel, zinc and any other
dissolved ions would be removed for disposal.

Electrodialysis used in the metal finishing industry for water treatment and metal
recovery. Electrocoagulation has been used to treat bilge water in marine applications. While

& Cushnie, G. National Center for Manufacturing Sciences Pollution Prevention and Control Technology for Plating
Operations (1994) http://mwww.nmfrc.org/bluebook/tocmain.htm (Note: Some graphics are missing.)

43 U.S. Bureau of Reclamation, 2010

4 Global Advantech Technology Data Sheet TDS801
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there are no systems currently in operation on cruise ships for this application; membrane
systems are commonly used in cruise ships.

In conclusion, ED and EC require pretreatment to remove residual organic matrix and
suspended solids is required. ED/EC concentrate contains the removed pollutants in a higher
concentration and requires storage and disposal. Chemical membrane cleaning requires down
time and produces another wastewater stream that requires storage and disposal. There are
significant power and energy requirements; as well as need for space for equipment and
chemicals.

5.3.2.7. Experimental Technologies for Metal Removal

Several experimental technologies are described here to give a very basic
understanding of alternative approaches beyond those described in the previous sections.
There was limited information available in the literature or from the manufacturer on these
technologies so the discussions are brief. Further development and research may show that
these techniques have marine applications; however, these processes are not used in marine
applications or widely used commercially in other applications. Use of these experimental
technigues is less advisable than using proven commercial technigues such as ion exchange or
reverse osmosis, especially on cruise ships, where space, efficiency, and reliability are
extremely important.

Oxycell Process - The Oxycell is an electroflotation process for removing heavy metals
in contaminated wastewater containing multiple pollutants including oil and solids. The product
literature claims the process is low cost and requires no chemical addition. However, the first
step in the product literature shows pH neutralization, which would require chemicals. After
neutralization, wastewater is pumped into the electroflotation reactor, where it appears that
compressed air is added. It is not clear, but assumed that a current is added to cause
flocculation of metals. Flocculated particles are separated during flotation. The next step
involves solids dewatering with a filter press. The filtrate is the final effluent, however,
recirculation back into the reactor can be done until the effluent meets the desired limits. It is not
clear what the removal efficiencies are for copper, nickel and zinc.

Biosorption of heavy metals - Microorganisms such as fungi or bacteria are known to
have the ability to remove metal ions from water through adsorption, metabolism, and/or
transport. Biomass of plants and algae can also be employed to capture heavy metals.
Experimental work demonstrates that a variety of heavy metals can be bound by biosorbents,
achieving very high effluent quality. For example Cu was removed from actual waste streams to
sub-parts-per-billion levels using bacterial cells immobilized in a calcium alginate matrix45.
Larger biosorbent particles from e.g. algal or plant material may not need immobilization. The
metal laden biosorbent can be removed from the waste stream using e.g. filtration. An

4% Ogden, K and Muscat, A Investigating the use of biosorption to treat copper CMP wastewater. Intel. (2007)
University of Arizona, http://www.micromagazine.com/archive/01/07/green.html
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alternative is application in packed bed columns similar to those used in ion exchange, however
further work is needed for application to continuous-flow wastewater treatment4a

In conclusion, the experimental technologies discussed in this section are not proven in
terms of pollutant removal or widely available. Each process also needs to be evaluated in the
context of cruise ship installation. There is not enough installation history with these
technologies that design, capital, or operating costs could be evaluated. They show promise but
are not developed to the point that they could be implemented by cruise ships within the next 5-
10 years.

53.3.  Summary
A summary ofthe treatment methods evaluated for metals is provided in Table 17.

Table 17 Key Features of Methods for Metals Removal

Technically Commonly Currently Acids/Bases/ Residual Energy
Feasible for Used in in Use in Hazardous Waste Required
Metal Land Cruise Chemical produced
Concentrations  based Ships for usage
found in Cruise  Treatment this required
Ships Systems Applicatio
n
Precipitation No Yes No Yes Yes Low
(high)
Evaporation No No No No Yes Highest
Electrowinning No No No Yes Yes High
lon Exchange Yes Yes Yes Yes Yes Low
Reverse Osmosis Yes Yes No Yes Yes High
(descaling/ (high)
cleaning)
Electrodialysis/ Yes Yes (raw No Yes Yes High
Electrocoagulation water (descaling/
treatment) cleaning

As summarized in the Table 14, nitrification is the most promising technique for
ammonia removal. From Table 17, ion exchange, reverse osmosis and electrodialysis are most
promising for metal removal. Therefore these processes are included in the potential treatment
system combinations described in Section 5.3.4.
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5.3.4. On Ship Treatment System Combinations

The technologies described in Section 5.3 could theoretically be used for treatment of
the constituents of concern and may have the ability to treat effluent to WQC. However, there
are significant, space, waste, and energy considerations for each technology. A combination of
two or more of the technologies, AWTS plus an add-on polishing step, could potentially be
effective. Potential combinations of treatment methods are described in the following sections
with block flow diagrams showing how the technology will fit into a currently operating system.
Note that there may be additional steps required, such as ultrafiltration prior to using RO.

Note the combinations described in this section are entirely theoretical. Limited space,
weight limitations, and increased energy consumption are extremely critical to consider when
designing systems for cruise ships. Without performing actual engineering design with these
considerations, it is unknown whether any combinations are feasible. Ship-specific engineering
design, pilot testing and treatability verification will need to be completed to determine the
applicability to each individual ship. The process flow diagrams for treatment system
combinations are conceptual. None of these combinations are currently in operation in cruise
ships.

All treatment system combinations described in this section include a membrane
bioreactor for ammonia removal by nitrification (i.e. conversion to nitrate), which is the standard
practice for ammonia removal in land-based municipal wastewater treatment system. This
process is recommended because the cruise ship fleet visiting Alaskan waters typically already
has a membrane bioreactor (or other bioreactor) installed for reducing organic matter measured
as BOD. The same reactor (with slightly larger sizing) can also remove ammonia, which already
occurs to some extent in the existing cruise ships wastewater treatment systems. Nevertheless,
elevated ammonia levels are measured frequently, requiring either optimized use of this reactor
or further treatment steps. Nitrates produced during nitrification are an issue in drinking water
supplies, but WQC have not been established for nitrates. However, both RO and ion exchange
can remove nitrates if designed for that purpose.

A further commonality between the systems presented here is that they rely on RO
and/or ion exchange as a polishing step to reduce metal (and ammonia) levels to WQC. Unlike
chemical precipitation, evaporation, electrowinning, electrodialysis and electrocoagulation, the
RO and ion exchange processes are based on a modular system that makes it potentially
feasible to fit into spaces of different size. Both create waste streams (reject or spent
regenerant) that would be a fraction of the treated wastewater volume.

Additional pretreatment for organics is still required after bioreactors but before RO or

ion exchange. Otherwise the residual organic matter will foul RO membranes and/or ion
exchange resins.

5.3.4.1. AWTS/ Two Stage Reverse Osmosis

In this option, effluent from the AWTS will pass through a two stage RO system. In
practice, this option provides the maximum water (permeate) recovery and the lowest amount of
residual waste. The conceptual process flow diagram is shown in Figure 11. Further research is
needed to establish if RO alone can meet the WQC and the actual permeate recovery rates.
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This will vary based on the influent water quality and would be specific to each cruise ship.
Wastewater from the bioreactor would be first disinfected to reduce biological growth on the
downstream equipment, followed by pretreatment to remove any fine particles and the residual
organic matrix. Both of these pretreatment steps generate liquid and solid wastes. The smaller
volume reject from the first stage RO is then passed through a second stage RO. The reject
from the second stage could either be stored for off-site disposal or sent to a fluid concentrator
(evaporator) and converted to a residual solid waste.

5.3.4.2. AWTS/ Single Stage Reverse Osmosis and lon Exchange

Metals will be removed in a two-step process: reverse osmosis followed by ion exchange
similar to that described in Section 5.3.2.5 but with an ion exchanger taking the place of the
second stage RO. The wastewater will be initially passed across a single-pass membrane
system with an estimated removal efficiency 90+% whereby 50-75% of the influent flow are
recovered as purified permeate. Further study is needed to determine the actual removal
percentage and the amount of permeate and reject generated. The RO reject would be stored in
a holding tank and discharged to an appropriate waste handler or discharged offshore outside
12 nm. The RO permeate will be passed across a series of ion exchange resins (strong acid
cation, weak acid cation, ion selective, chelating or combinations thereof) for final metals
removal. The treated water should be monitored for pH and adjusted if necessary prior to
discharge from the system. The regeneration waste of the ion exchange resins should be stored
in holding tanks and discharged to an appropriate waste handler. A block flow diagram for this
option is presented in Figure 12.

5.3.4.3. AWTS/ lon Exchange

The effluent from the bioreactor followed by disinfection would be treated by ion
exchange alone. The wastewater will be passed across a series of ion exchange resins such as
strong acid cation, weak acid cation, ion selective, chelating or combinations thereof. The
process is similar to that described in Section 5.3.4.2 except that the RO treatment is replaced
by additional ion exchangers. A block flow diagram for this option is presented in Figure 13.

5.3.4.4. AWTS/ Electrodialysis and lon Exchange

In this option, the bioreactor is the same, but the metals will be treated with a two-step
process involving electrodialysis or electrocoagulation (instead of RO as in Section 5.3.4.2)
followed by ion exchange. The wastewater will be initially passed across a series of semi-
permeable membranes and charged with an imposed current to concentrate the metals. The
dilute wastewater will be passed across a series of ion exchange resins. A block flow diagram
for this option is presented in Figure 14.

5.4. Additional Treatment Methods Evaluation

Among the methods discussed earlier in this report, currently used methods such as ion
exchange, reverse osmosis and potential methods such as electrodialysis/electrocoagulation
can be used as polishing steps and may have potential to meet WQC if installed on cruise ships
after appropriate pretreatment processes. However, it is questionable whether cruise companies
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would want to install treatment systems for regenerate/reject waste streams, which would entail
additional cost and space requirements.

Other techniques, such as precipitation or electrowinning are more commonly used for
higher metal concentrations, and therefore could find application in treatment of waste streams
with higher metal concentration (e.g. spent ion exchanger regenerate or reject from
electrodialysis (ED) and RO). No data could be found that indicates that precipitation or
electrowinning have been developed for use on a ship. Furthermore, each of the methods
appear to have significant feasibility and adaptability limitations

All add-on treatment technologies have additional space requirements that create
difficulties for implementation on cruise ships. Many processes require the use of acids, bases
or other chemicals that can also pose safety concerns. Most processes create waste streams
that must be stored for land disposal or treated on board with further unit processes, requiring
additional space and investment cost.

The successful operation of an AWTS in compliance with effluent regulations greatly
depends on the system operators.
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6. APPLICATION OF BEST AVAILABLE TECHNOLOGY FRAMEWORK

The Science Advisory Panel was asked to advise DEC regarding the most
technologically effective and economically feasible options for prevention, control, and treatment
of cruise ship wastewater so that cruise ship wastewater effluent could meet WQC at the point
of discharge. Existing AWTS are very effective at reducing pollutants in effluent, but none of the
AWTS operating on cruise ships in Alaska have demonstrated the ability to consistently meet
WQC at the point of discharge for ammonia and dissolved copper, nickel and zinc. Thus, the
term “technologically effective” was defined by the Panel as having potential for meeting WQC
at the point of discharge.

The Panel looked for a systematic framework to compare various alternatives for
pollution prevention, control, and treatment and identified the framework used for evaluating
Best Available Technology (BAT) Economically Achievable as a tool to help them organize and
rank potential alternatives.

Under the Clean Water Act (33 USC 1314(b)(1)(B), the EPA developed effluent limitation
guidelines (ELGs) that were intended to represent the greatest pollutant reductions that are
economically achievable for an industry. For the purposed of discharge permits, EPA defines
Best Available Technology (BAT) Economically Achievable as the “technology-based standard
established by the Clean Water Act (CWA) as the most appropriate means available on a
national basis for controlling the direct discharge of toxic and nonconventional pollutants to
navigable waters. BAT effluent limitations guidelines, in general, represent the best existing
performance of treatment technologies that are economically achievable within an industrial
point source category or subcategory” (EPA NPDES Glossary website). A BAT analysis, as
defined in the Clean Water Act, evaluates the “...best existing performance of treatment
technologies that are economically achievable within an industrial point source category...” In
the evaluation of technologies for BAT, the following items are generally considered:

» The total cost of application of technology/method in relation to the effluent reduction
benefits to be achieved from such application,

» The age of equipment and facilities involved,

» The process employed,

» The engineering aspects of the application of various types of control techniques,
Process changes, and
Non-water gquality environmental impacts (including energy requirements).

EPA has developed ELGs for many industries based on available technologies but they
have not developed ELGs for cruise ships or other vessels.

The Panel was asked to evaluate additional technologically effective, economically
achievable methods of treatment but quickly realized it was not feasible to use the wastewater
treatment EPA BAT process on potential alternatives because there are significant data gaps for
considering the necessary parameters for evaluation. None ofthe data necessary are available
to evaluate BAT for the additional wastewater treatment technologies on a vessel. The data
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available to the Panel were the SRE reports, DEC monitoring data, and a short survey sent by
the Panel to Cruise companies in November 2010.

In an effort to fill data gaps and identify the BAT for new alternatives and methods, the
Panel first developed a specification questionnaire to request that vendors supply estimates of
installation, performance and cost for new systems that would meet WQC in effluent. Panelists
with vendor relationships informally discussed these specification requests to cruise ship AWTS
vendors. However, no estimates could be supplied by vendors because no applications or
technologies were under development. The Panel also determined that if a process were in
development, the vendors stood to suffer financially and competitively by disclosing their data or
cost estimates. Furthermore, they are under no regulatory obligation to disclose this type of
information to DEC or the Panel.

In 2012, the Panel attempted to obtain additional information from the Cruise Operators.
They worked with DEC to prepare a Data Collection Survey based on the EPA cruise ship
discharge assessment46. The guestionnaire was sent to the seven cruise operators permitted to
discharge in 2012 and information regarding 17 ships were returned (one ship was not
discharging in 2012, but returned the survey because they had performed an AWTS upgrade
this year).

Questions about the following were asked in the survey to characterize the variability
between ships:

- Influent concentrations,

- Removal efficiencies with current treatment systems,

- Mass loadings,

- Different gray and blackwater mixing,

- Different treatment systems,

- Treatment flow rates,

- Storage capacity, hold and treat schemes,

- Ammonia and metals removal efficiency data for currently used processes, and
- Capital and Operations and Maintenance (O&M) costs.

The 2012 Surveys were returned in June 2012. A blank survey is provided in Appendix
A. The information the Panel received is summarized in Appendix B. The information from the
Data Collection Surveys was valuable to understand current wastewater treatment systems cost
to install and operate and this information is summarized in Section 8.0.

In order to do a systematic comparison between the various alternatives for prevention,
control and/or treatment, the panel identified a qualitative set of criteria for a technology or
method to be identified as “best available”. The eight criteria and definitions are listed in Table
18.

46 EPA, 2008. Cruise Ship Discharge Assessment Report. EPA842-R-07-005
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Table 18 BAT Criteria Definitions

Criteria for rating BAT
Definition

Whether the technology/method will enable Cruise Ship Wastewater

1 Effectiveness -
Effluent to meet WQC in Alaska waters

The practical feasibility of the technology/method in terms of

Feasibility of operation . . .
v P engineering and operational aspects

The practical feasibility of using technology/method on cruise ships

3d Feasibility of Installati - B -
easibility of Installation (compatible weight, space and power requirements)

4th Availability Whgther tef:hnology o_r method is available for commercial purchase
for installation on a ship

5ih Transferability Wh_ether _technology/method istransferable to shipboard application
(ship motion, odor, health)

6th Compatibility Whe_ther techn_ology/method of p_reV(_entlon is compatible with
existing operations and technologies in use.
How much the alternative costs - capital and operating expenses

7th Cost . .
that are economically achievable

sth Environmental Benefit What the benefit to the environment isfrom implementing the

alternative.

Environmental benefits/costs and financial cost will be discussed separately in Sections
7 and 8, respectively.

6.1. Prevention

No methods of prevention for ammonia or metals could be identified that achieved WQC.
The panel considers prevention alone as insufficient for achieving WQC for metals.

6.2. Control

The control method most surveyed operators prefer is the Treat Selected Waste
Streams and Hold for Off-shore Discharge method. An estimate for the additional fuel costs was
provided for one ship. Partially treating and holding for offshore discharge does meet the BAT
effectiveness criterion of cruise ship effluent meeting WQC in Alaska waters.

Some operators would consider discharge to on-shore facilities; however, most
responded that the infrastructure is not in place to allow this to happen. There is currently only
one on-shore facility that treats wastewater from some cruise ships. That water is not treated to
WQC standards, but is treated to the facility’s NPDES permit requirements.
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6.3. Treatment

In Section 5, Table 14 and Table 17 assess the potential technologies for ammonia and
metals removal, respectively. Those tables identify and qualitatively assess each treatment
alternative on the following criteria:

1) Technically feasible for removing the constituent concentrations found on cruise
ships

2) Commonly used in land-based treatment systems

3) Currently in use in cruise ships for this application

4) Ifthere are hazardous chemicals required for operations

5) Ifthere is residual waste produced

6) The energy required

The Panel identified several treatment alternatives as reasonable to evaluate further.
These alternatives are nitrification and ion exchange for treatment of ammonia; and ion
exchange, reverse osmosis, and electrodialysis for treatment of metals. In part, these
technologies are already in place in the existing AWTS and adding some of these systems in
combination to existing AWTS may reduce concentrations of constituents of concern. However,
none of these alternatives have been demonstrated to meet the effectiveness criterion of
“concentrations of the constituents of concern in wastewater effluent to be below WQC” and it is
unknown whether installation of these combinations is economically achievable.
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7. ENVIRONMENTAL BENEFIT AND COST OF IMPLEMENTING
ADDITIONAL METHODS

7.1. Approach

This section describes the environmental benefit and environmental costs of
implementing additional methods by first describing Alaska’s marine waters with special focus
on the four parameters of concern, ammonia, copper, nickel and zinc. Background or ambient
concentrations for these parameters will be described, as will application of Alaska’s marine
water quality criteria.

This section also discusses the background on the voter’s initiative that requires cruise
ship discharges to meet Alaska’s water quality criteria at the point of discharge and the later
legislation that led to the tasking of this Science Advisory Panel to consider the environmental
benefit and cost of doing so.

To understand impacts on receiving waters, there will be a discussion of effluent
concentrations compared to the numeric water quality criteria and a discussion of mixing zones,
dilution factors, and mass loading compared to natural sources. The rate of dilution is well
understood from both moving and stationary cruise ships. Although the initiative mandates
meeting WQC at the point of discharge, dilution will still be considered here as it is significant to
understanding the potential for environmental effects to Alaska’s receiving waters and potential
environmental benefits from additional treatment.

This scenarios and calculations in this section are based on the worst case scenario,
i.e., the highest effluent concentrations for ammonia, dissolved copper, dissolved nickel and
dissolved zinc observed in Alaska cruise ship discharges from advanced wastewater treatment
systems in the 2008-2009 seasons, and evaluates the resulting concentrations of direct
undiluted discharge, the mix of the effluents and receiving waters if discharged from a stationary
cruise ship in-port, and if discharged into the wakes of moving cruise ships. The calculations
also consider the time rate of dilution, how fast the discharges dilute and how that relates to
duration of exposure components of the state’s WQC.

The analysis allows an understanding of the incremental changes in concentration of
these parameters resulting from the existing discharges, which can be compared to the
incremental changes were the discharges to meet the WQC at the point of discharge. The
analysis allows an understanding of the incremental exposure time difference to levels above
the criteria from the current discharges compared to meeting the numeric criteria at the point of
discharge.

In addition to looking at environmental impacts at the points of discharge, the analysis
also estimates the mass loading of copper from all the cruise ships in a year and compares it to
the mass loading of copper from just the Mendenhall River (near Juneau, a center of cruise ship
activity) prior to any additional copper from the domestic wastewater plant that discharges to
this river. The comparison is not to say that either is a problem, but to help provide some

context.
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In this report, it is the benefits to the receiving waters that are most pertinent. However,
there are also other environmental impacts associated with requiring cruise ships to meet water
guality standards at the point of discharge. Cruise ships unable to comply may elect to hold their
wastewater and discharge at sea, requiring extra fuel consumption and associated carbon
dioxide emissions. These impacts could be reduced by a change of policy that still protects
aquatic life yet allows for a mixing zone prior to application of WQC, as is allowed for numerous
other industrial and domestic wastewater discharges in Alaska and elsewhere in the country.

7.2. Constituent Levels in Alaska Marine Waters

Very little data are available for ammonia in Alaskan marine waters, but ammonia is
expected to be very low in concentration. Metals data are available for Hawk Inlet, Chatham
Strait, Gastineau Channel and Skagway Harbor. These data were compared to other marine
metals data from Possession Sound in Washington State.

Marine waters are well mixed and metals concentrations are expected to vary within a
very small range. In much of Alaska, surface estuarine waters are significantly diluted with large
volumes of glacial melt and glacial fed rivers, such that metals concentrations will reflect a blend
of these two sources. For some metals, such as arsenic or cadmium, the freshwater may dilute
the marine concentrations, while for some other metals the freshwater may increase the marine
concentrations, though not to levels that approach or exceed WQC.

7.2.1. Ammonia

Ammonia is taken up by phytoplankton as a preferred nutrient. Ammonia is also
combined in receiving waters with oxygen to form the nutrients nitrite and nitrate. Hence,
ammonia is not a conservative parameter. A total of 91 measurements of ammonia as N (mg/L)
were taken in Gastineau Channel from 1989 to 1991 (Echo Bay Alaska, Inc., 1991.) The overall
average was 0.021 mg/L. Because ammonia is not conservative, and because Gastineau
Channel has several ammonia sources (two municipal wastewater plants and at least one fish
processor) it is likely that background ammonia concentration in most Alaskan marine waters
will be even lower. This value (0.021 mg/L) is well below the applicable chronic WQC of 1 mg/L.

7.2.2. Copper

Dissolved copper concentrations in Hawk Inlet and Chatham Strait were measured in
2006-2010. The average of 60 samples was 0.41 pg/L dissolved copper. There were 86
measurements of total recoverable copper obtained from nine locations in Gastineau Channel in
1989-1991. The average was 0.73 pg/L as total recoverable copper. EPA’s marine copper
criteria use a factor of 0.83 to convert total recoverable copper to dissolved copper, so it is
reasonable to assign an average concentration of 0.61 pg/L to Gastineau Channel. There were
39 observations of dissolved copper between 1999 and 2000 in Possession Sound (part of
Puget Sound) in Washington State and the average dissolved copper concentration was 0.34
po/L. Based on these observations, it is reasonable to use 0.5 pg/L as a background dissolved
copper concentration for Alaskan marine waters. This is well below the chronic water quality

criterion of 3.1 pg/L dissolved copper.
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7.2.3.  Nickel.

There were 86 measurements of total recoverable nickel obtained from nine locations in
Gastineau Channel in 1989-1991. The average was 0.97 pg/L as total recoverable nickel. EPA’s
mavrine nickel criteria use a factor of 0.99 to convert total recoverable nickel to dissolved nickel,
so here we will just assume dissolved nickel is about the same as total recoverable nickel.
There were 42 observations of dissolved nickel between 1999 and 2000 in Possession Sound in
Washington State and the average dissolved nickel concentration was 0.44 pg/L. For this
analysis we will conservatively use 1 pg/L as the background dissolved nickel concentration in
Alaskan marine waters. This is well below the applicable chronic water quality criterion of 8.2

po/L.

7.2.4. Zinc.

Dissolved zinc concentrations in Hawk Inlet and Chatham Strait were measured in 2006-
2010. The average of 60 samples was 1.17 pg/L dissolved zinc. There were 85 measurements
of total recoverable zinc obtained from nine locations in Gastineau Channel in 1989-1991. The
average was 1.6 pg/L as total recoverable zinc. EPA’s marine zinc criteria use a factor of 0.946
to convert total recoverable zinc to dissolved zinc, so it is reasonable to assign an average
concentration of 1.5 pg/L to Gastineau Channel for dissolved zinc. There were 42 observations
of dissolved zinc between 1999 and 2000 in Possession Sound in Washington State and the
average dissolved zinc concentration was 0.63 pg/L. For this analysis we will use 1.2 pg/L as
the background dissolved zinc concentration in Alaskan marine waters. This is well below the
applicable chronic water quality criterion of 81 pg/L.

7.25. Impaired waters

The State’s list of impaired waters indicates metals impairment in marine waters at only
three places, Skagway, Klag Bay on West Chichagof Island, and Salt Chuck Bay on Prince of
Wales Island. The State does not list any marine waters as impaired for ammonia.47 All the
metals in the list are associated with mining and metals in the sediment. The Superfund listing
information for Salt Chuck Bay emphasizes the tailings and the sediments but also notes that
metals were elevated in the water. It is not stated whether WQC for metals were exceeded.

7.3. Environmental Effects of Cruise Ship Wastewater Discharges.

7.3.1. Development of Water Quality Standards and Criteria
As described in Section 2.2, a water quality standard consists of four basic elements:

1) Designated uses of the water body (e.g., recreation, water supply, aquatic life,
agriculture),

2) WQC to protect designated uses (numeric pollutant concentrations and narrative
requirements),

4 See, http://dec.alaska.gov/water/wasar/Docs/2010impairedwaters.pdf
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3) An antidegradation policy to maintain and protect existing uses and high quality waters,
and

4) General policies addressing implementation issues (e.g., low flows, variances, mixing
Zones).

Individual numeric criteria are based on specific data and scientific assessment of
adverse effects. Numeric criteria for aquatic life protection contain a concentration (e.g. 5 mg/L)
and an averaging period. For toxic exposure effects, a one-hour averaging period applies for an
acute (short-term) concentration, while a four-day average applies for a chronic concentration
(long-term toxic exposure effects). An exception is that the marine copper acute criterion is
based on a 24-hour average. See Section 2.2. for more details about Alaska’s WQC for
ammonia, copper, nickel and zinc.

7.3.1.1. Understanding Mixing Zones

Before one can evaluate the environmental effects of an effluent, or the environmental
benefits of improvements of effluent quality, it is important to consider how EPA, Alaska, and
other states use mixing zones when implementing water quality criteria during permitting of
treated waste discharges. Numeric WQC are applicable to in situ concentrations in surface
waters, and were not intended to be effluent limits.

Alaska’s Water Quality Standards and Alaska’s Pollutant Discharge Elimination System
(APDES) permitting regulations include mixing zone provisions.8Wastewater discharge permits
issued in Alaska by EPA and by DEC routinely include mixing zones. Alaskan municipal
dischargers to marine waters have mixing zone allowances and do not have effluent limits
requiring them to meet Alaska’'s water quality standards at the point of dischargedd EPA
approves of the use of mixing zones and notes that:

"Mixing zones provide a useful link between water quality standards and National

Pollutant Discharge Elimination System (NPDES) permits. Water Quality-Based Effluent

Limits are derived from and comply with water quality standards and may incorporate
dilution based on mixing zone policies where appropriate.” (EPA 20065)

4818 AAC 70.240 and 18 AAC 83.435(c)

M See NPDES permits and fact sheets for Anchorage, Cordova, Haines, Homer, Juneau, Kenai, Ketchikan,
Petersburg, Sitka, Skagway, Unalaska and Valdez. Also see Alaska's proposed general permit for small
POTWs and other small treatment works providing secondary treatment of domestic wastewater and
discharging to surface water which includes mixing zones for 50 small communities.

P See, Memo from Benjamin Grumbles, Assistant Administrator at EPA dated July 13, 2006 announcing
the Compilation of Mixing Zone Documents.
http://water.epa.gov/scitech/swguidance/standards/upload/2006 07 19 standards mixingzone cover
memo.pdf
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EPA views mixing zones as providing the link between water quality standards
applicable to receiving waters and permitted discharges. EPA evaluated the effectiveness of
advanced wastewater treatment systems on cruise ships operating in Alaska and compared the
effluent quality directly to EPA’s National Recommended Water Quality Criteria (NRWQC), but
provided the following qualifier to put the comparison in context.

“EPA's NRWQC are recommended concentrations of analytes in a
waterbody that are intended to protect human health and aquatic organisms
and their uses from unacceptable effects from exposures to these pollutants.
The NRWQC are not directly comparable to analyte concentrations in a
discharge for a number of reasons. First;, NRWQC not only have a
concentration component, but also a duration and frequency component.
Second, it is not always necessary to meet all water quality criteria within the
discharge pipe to protect the integrity of a waterbody (EPA, 1991). Sometimes
it is appropriate to allow for ambient concentrations above the criteria in small
areas near outfalls. These are called mixing zones. To ensure mixing zones do
not impair the integrity of the waterbody, it should be determined that the
mixing zone will not cause lethality to passing organisms and, considering likely
pathways of exposure, that there are not significant human health risks. Third,
under EPA’s water quality permitting regulations (40 CFR 122.44(d)(1)(H)),
when determining whether a discharge causes, has the reasonable potential to
cause, or contributes to an in-stream excursion above a narrative or numeric
criteria within a state water quality standard, the permitting authority is directed
to use procedures which account for, among other things, the dilution of the
effluent in the receiving water, where appropriate.” (EPA 20085]) (emphasis
added)

The reference to EPA, 1991 in the above quote isto EPA’s Technical Support Document
for Water Quality-based Toxics Control=2, which is the basic guidance used by EPA and many
states including Alaska when evaluating the need for water quality-based effluent limits in
permits, and the development of limits when needed. The guidance incorporates mixing zones.

7.3.2.  Potential Effects of Undiluted Cruise Ship Effluent

As discussed in Section 2.2, marine WQC identify threshold concentrations and
exposures of toxic constituents of concern. Recent effluent data are compared to the
concentration components of the WQC in Table 19.

5l See 2-225, 2-26, and 3-20 in, EPA 2008, Cruise Ship Discharge Assessment Report. EPA842-R-07-005.
http://www.epa.gov/owow/oceans/cruise ships/pdf/0812cruiseshipdischargeassess.pdf

B http://www.epa.gov/npdes/pubs/owm0264.pdf
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Table 19 Analysis of Ammonia, Copper, Nickel and Zinc Discharges of Undiluted
Effluent

Parameter Ambient AWQC Chronic AWQC Acute 2008-2009 2011
Level max Average
Ammonia 0.021 1 6.5 160 23.87
mg/L (4-day exposure) (1-hour exposure)
Copper 0.5 31 4.8 140 23.87
MoI/L (4-day exposure) (24 hour exposure)
Nickel 1 8.2 74 420 12.8
mg/ 1 (4-day exposure) (1-hour exposure)
zZinc 12 81 0 501 91.65
ug/L (4-day exposure) (1-hour exposure)

Based upon these data, average undiluted discharge concentrations in cruise ship
effluents in 2011 exceed ambient seawater levels for these constituents. Average ammonia,
copper, and zinc concentrations in the effluents were above the acute and chronic water quality
criteria (ignoring the element of duration of exposure inherent in the criteria). However, as
noted by EPA in Section 7.3.2.1, the WQC are not directly comparable to analyte concentrations
in a discharge for a number of reasons. Just knowing the concentration in a discharge tells us
nothing about the duration of exposure. These concentrations would only be toxic to organisms
in the receiving water if there were exposures to levels above the numeric criteria and exposure
duration.

7.3.3.  Potential Effects of In-Port Stationary Discharges

Dilution from a stationary discharging vessel can be used to evaluate effluent data. DEC
has determined a dilution factor of 28 is attained within 15 meters distance from a stationary
cruise ship discharge and would apply to an in-port vessel discharging at rest. Not surprisingly,
the dilution benefit from a moving vessel is much greater than the dilution benefit from a
stationary one. The dilution from a stationary vessel is comparable to the dilution benefit from a
municipal discharger, although dilution factors for municipal discharges in Alaskan marine
waters are typically developed for distances greater than 15 meters. EPA 2008 acknowledged
the dilution from cruise ships discharging when in-ports3

Table 20 presents the maximum detected concentrations of ammonia and the three
metals from the 2008-2009 Alaska cruise season along with an analysis considering dilution.
The analysis considers the background concentrations and the concentration of the mix after an

23 A Y B3
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in-port dilution factor of 28 from a stationary cruise ship and allows a comparison to the chronic
water quality criteria. The dilution factor of 28 was achieved within a few minutes after the
effluent left the side of the vessel with an initial jet velocity, when the fastest mixing occurs. The
analysis also identifies how much dilution is needed to meet the chronic water quality criteria

and provides an estimate of how long it takes to attain that dilution.

Table 20 Analysis of ammonia, Copper, Nickel and Zinc Discharges From

Stationary Cruise Ships

Analysis of worst Ammonia

case for in-port
orinp (mg/L)
discharge

Maximum value 160

2008-2009

Chronic water 1
quality criterion

(4-day exposure)
(exposure

duration)

Acute water 6.5
quality criterion

(1-hour exposure)
(exposure

duration)

Background 0.021

concentration

Concentration of
mix after dilution
factor of 28

5.735
Incremental 5.714
increase

Dilution factor
needed for
effluent to meet
chronic WQC

Estimated time
before effluent

i 1-4 hours
meets chronic

WQC

Copper

(Ha/L)

140

3.1

(4-day exposure)

4.8

(24-hour exposure)

0.5

5.482

4.982

54

tens of minutes

71

Nickel

(Hg/L)

420

8.2

(4-day exposure)

74

(1-hour exposure)

15.964

14.982

59

tens of minutes

Zinc

(Hg/L)

501

81

(4-day exposure)

90

(1-hour exposure)

1.2

19.050

17.857

6.3

< minute
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The table illustrates that following the initial dilution:

* The increased ammonia of 5.735 mg/L exceeds the chronic WQC of 1 mg/L but
meets the acute WQC of 6.1 mg/L. If the dilution factor could be increased to 164
then the chronic water quality criterion for ammonia would be attained. Time to attain
this dilution is estimated to be 1to 4 hours.

* The increased copper of 5.482 pg/L exceeds the chronic WQC of 3.1 pg/L, but if the
dilution factor could be increased to 54 then the chronic water quality criterion for
copper would be attained. Time to attain this dilution is estimated to be ten minutes
to less than 1 hour.

* The increased nickel of 15.964 pg/L exceeds the chronic WQC of 8.2 pg/l, but if the
dilution factor could be increased to 59 then the chronic water quality criterion for
nickel would be attained. Time to attain this dilution is estimated to be ten minutes to
less than 1 hour.

* The increased zinc of 19.050 pg/L is well below the chronic WQC of 81 pg/L and a
dilution factor of only 6.3 is sufficient to meet the chronic water quality criterion. Time
to attain this dilution is estimated to be less than 1 minute.

Alaska and EPA's chronic water quality criteria are based on a four-day duration of
exposure. Table 20 illustrates that the possible duration of exposure for organisms to
concentrations exceeding the chronic criteria will be less than 1to 4 hours when a vessel is
discharging in port. Even if several cruise ships discharged during their stay in-port during the
same visitation period there would be more than an adequate movement of water into and out of
the port such that aquatic life would never experience the 4-day chronic exposure period. The
table suggests that if something can be done to increase the allowed in port dilution factor to
160 or greater, then in port discharge of even the highest effluent concentrations would still be
protective of water quality. This could be done by allowing a larger size mixing zone such as is
often the case for Alaskan municipal wastewater dischargers.

To summarize this section, in the case of discharges from stationary cruise ships with
the current advanced wastewater treatment systems, the maximum observed concentrations of
ammonia, copper, nickel and zinc are diluted to below the chronic water quality criteria in a few
hours or less, which is protective to aquatic life given the 4 day duration of exposure component
of the chronic WQC. Ships discharging in-port do so only if they can meet more stringent limits
based on a dilution factor of 28, and that dilution will occur in less than 10 minutes and is
protective. Under typical APDES54 permitting, a larger mixing zone could be allowed for chronic
WQC.

54 APDES stands for the Alaska Pollutant Discharge Elimination System and is the state's means of implementing
the federal National Pollutant Discharge Elimination System (NPDES). These are the regulatory tools used in

permitting and regulating discharges to surface waters.
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7.3.4. Potential Effects of Underway Discharges

There are several studies that have looked at the fate and transport of cruise ship
effluent discharges. The EPA 2008 study compared effluent quality from cruise ships directly to
the NRWQC. EPA also evaluated the effluent quality in the context of dilution from an underway
vessel and dilution from a vessel at rest. There was an earlier Science Advisory Panel in Alaska
that evaluated cruise ship wastewater discharges® and that Panel developed a simple formula
for calculating a conservative dilution factor for discharges from large moving cruise ships. The
formula was based in part on dye dilution studies conducted by EPA 2002. The formula follows:

Initial Dilution Factor = 4 * (Ship Width fml * Ship Draft fml * Ship Speed fm/secl)
for Ships Underway Volume Discharge Rate [m3sec]

The EPA 2002 dye dilution studies found dilution factors varied from 200,000 to 900,000
under various rates of discharge and ship speed% The first Alaska Cruise Ship Science
Advisory Panel, established in 2001 when the Alaska Cruise Ship Initiative began, calculated
that for a large cruise ship traveling at 6 knots and discharging at a high discharge rate of 200
cubic meters per hour, the dilution factor would be >50,000. The first Alaska Cruise Ship
Science Advisory Panel then used that dilution factor in evaluating cruise ship discharges
sampled between 2000 and 2001 and demonstrated that water quality criteria were easily and
rapidly attained. This is particularly noteworthy because much of the data were from before
advanced wastewater treatment systems were in place. The first Science Advisory Panel's work
was published in a peer reviewed journal5/. Papers concerning the first Science Advisory
Panel's work and concerning EPA’s dye studies were presented at the International Oceans
2003 conference in San Diego in September 2003330626364 In September 2011, Dr. Alan

5 Science Advisory Panel and Alaska Department of Environmental Conservation Commercial Passenger Vessel
Environmental Compliance Program, 2002. The Impact o f Cruise Ship Wastewater Discharge on Alaska Waters.

http://dec.alaska.gov/water/cruise ships/SciencePanel/documents/impactofcruiseship.pdf

56 EPA 2002. Cruise Ship Plume Tracking Survey Report. Pp 17-18.

http://water.epa.gov/polwaste/vwd/upload/2002 09 25 oceans cruise ships plumerpt2002 plumereport.pdf

57 Loehr, L.C., C-J Beegle-Krause, K. George, C.D. McGee, AJ. Mearns, and M.J. Atkinson, 2006. The significance of
dilution in evaluating possible impacts of wastewater discharges from large cruise ships. Marine Pollution Bulletin.

52(2006) 681-688.

58 Morehouse. C. and D. Koch. 2003. Alaska's Cruise Ship Initiative and the Commercial Passenger Vessel

Environmental Compliance Program, pp 372-375 in Proceedings, IEE/MTS Oceans '03.

59 Morehouse. C. 2003. Wastewater sampling and analysisfor commercial passenger vessels, pp 376-385 in

Proceedings, IEE/MTS Oceans '03.

60 Loehr, L.C., M. Atkinson, K. George and CJ Beegle-Krause. 2003. Using a simple dilution model to estimate

wastewater contaminant concentrations behind moving passenger vessels, pp 390-393 in Proceedings, IEE/MTS
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Mearns, a member of the first Science Advisory Panel gave a presentation to the current
Science Advisory Panel. He presented the results of the first panel, and noted the importance of
dilution@ In evaluating Alaska cruise ship discharges, EPA 2008 cited the 2002 dye dilution
studies and the first Science Advisory Panel’s underway dilution formula, and EPA provided an
example calculation for a large ship discharging at 25 m3hr while traveling at 6 knots, which
resulted in a dilution factor of 420,00065

The First Science Advisory Panel had reviewed an earlier modeling study prepared for
the Alaska Sealife Center6/ that evaluated dilution from moving cruise ships. The Alaska
SealLife Center study evaluated the dilution for effluents from the discharge point to the stern. In
this stretch, the effluent would be entrained in, and mixed with a boundary layer of water
adjacent to the hull. The Alaska Sealife Center study concluded that because the boundary
layer would emerge from the stern above the propellers, then the propellers would not provide
any further mixing benefitB8 The First Science Advisory Panel concluded that the mass of
displaced water collapsing behind a moving cruise ship, and the mixing action of the two
counter rotating propellers would actually provide a very substantial mixing benefit and therefore
rejected the conclusion in the Alaska Sealife Center study. Subsequent dye studies by EPA
and direct observations of turbulent mixing in cruise ship wakes by the First Science Advisory
Panel supported the dilution formula developed by the First Science Advisory Panel.

The Alaska Sealife Center study is still useful to help answer the question of how rapid
initial dilution occurs before the effluent reaches the stern, and it provides a means of estimating
when sufficient dilution occurs for the highest effluent concentrations from 2008 and 2009 for
ammonia, copper, nickel and zinc to meet water quality criteria. The Alaska Sealife Center
study modeling indicated that the dilution factors up to the stern for a large cruise ship,

61 Heinen, E., K. Potts, L. Snow, W. Trulli and D. Redford. 2003. Dilution of wastewater dischargesfrom moving

cruise ships, pp 386-389 in Proceedings, IEE/MTS Oceans '03.

62 McGee, C.D. and L.C. Loehr. 2003. An assessment offecal coliform bacteria in cruise ship wastewater discharge.

pp. 733-736 in Proceedings, IEE/MTS Oceans '03.

63 Mearns, AJ., M. Stekoll, K. Hall, G Beegle-Krause, M. Watson and M. Atkinson. 2003. Biological and ecological

effects of wastewater dischargesfrom cruise ships. Pp. 737-747 in Proceedings, IEE/MTS Oceans '03.

64 Eley, W.D. and C.H. Morehouse. 2003. Evaluation ofnew technologyfor shipboard wastewater treatment, pp.
748-753 in Proceedings, IEE/MTS Oceans '03.

65 http://dec.alaska.gov/water/cruise ships/SciencePanel/documents/Binder/Mearns-presentation-to-

SAP2AJM .ppt.pdf
66 EPA 2008 at 2-37, 2-38 and 3-30

67 Colonell, .M., S. V. Smith and R. B Spies. November 12, 2000. Cruise Ship W astewater Discharge into Alaskan

Coastal Waters. Prepared for The Alaska Sealife Center and The North West Cruiseship Association.

68 See page 12 in Colonell et al.
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discharging at 200 cubic meters per hour (a high rate) varied with speed, associated with
different behavior of boundary water@®. Dilution factors varied from 600 to 2,500 for different
speeds. Assuming discharges occur about 300 feet forward of the stern, travel times to reach
the stern vary with speed. At 6 knots, the travel time is 30 seconds, while at 10 knots the travel
time is only 18 seconds. Table 21 uses the dilution calculations from the Alaska Sealife Center
study for different speeds, derives the time for the discharge to reach the stern, and
proportionately allocates the dilution factor over time, assuming a uniform rate of dilution. (In
actuality, the dilution in the first seconds would be expected to be greater than using an average
incremental dilution rate because of the jet action and turbulence at the point of discharge.) An
estimated time to achieve dilution factors of 6, 60 and 164 is also presented. It's evident that
for discharges from cruise ships while underway, the dilution factor of 164 is attained within a
matter of seconds, and hence water quality criteria are also attained within a matter of seconds.
The duration of exposure to organisms to concentrations greater than the numeric criteria is
much shorter than the exposure duration components of the WQC.

Table 21 Underway Cruise Ship Dilution Factors From Point of Discharge to the
Stern and Estimated Dilution-Time-Distance Relationships for Key Dilution
Factors.

Dilution Factor Time and distance Time and Time and
. increase each to achieve distance to distance to
Dilution Travel o ) o
. second Dilution Factor of  achieve Dilution achieve Dilution
Factor at time to
Speed 164 Factor of 60 Factor of 6
stern stern
6 kts 710 30 24 7 seconds (70 < 3 seconds (<30 < 1l second (<10
seconds feet) feet) feet)
8 kts 2,500 22.5 111 < 2 seconds (<20 < 1second (<10 < lsecond (<10
seconds feet) feet) feet)
10 kts 600 18 33 5 seconds (<85 < 2 seconds (<30 <1 second (about
seconds feet) feet) 3 feet)

*Note: data are based on one cruise ship modeled. Time to travel to stern will vary depending on how close the

discharge portis to the stern and the ship speed. This discharge ports for large cruise ships are typically about 300

feet from the stern. This model is not linear.

69 From page 11 in Colonell, et al., the "boundary layer" isthe region of the flow where the surrounding fluid

accommodates the velocity difference between the moving body and the stationary fluid. The thickness of the

boundary is arbitrarily defined as that distance from the solid boundary at which the fluid velocity is 99% of the

surrounding fluid.

70 As shown in Table 21, these factors are relevantto the dilution needed for the highest effluent concentrations of

ammonia, and the metals to meet chronic water quality criteria.
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Table 22 presents the highest effluent concentrations of ammonia, copper, nickel and
zinc from the 2008-2009 Alaska cruise season along with an analysis considering dilution. The
analysis considers the background concentrations and the concentration of the mix after a
conservative dilution factor of 50,0007 and allows a comparison to the chronic water quality
criteria. The analysis also identifies how much dilution is needed to meet the (more stringent,
i.e. lower) chronic water quality criteria and provides an estimate of how long it takes to attain
that dilution.

The discharge port is about 300 feet from the stern, so dilution factors sufficient to meet
the WQC are attained before the treated effluent even reaches the stern.

Table 22 Analysis of Ammonia, Copper, Nickel and Zinc Discharges from
Underway Cruise Ships

Analysis of Ammonia Copper Nickel Zinc
worst case for (mg/L) (pg/L) (uglL) (pg/L)
underway

discharge

Maximum value 160 140 420 501
2008-2009

Chronic water 1 (4-day 3.1 (4-day 8.2 (4-day 81 (4-day
quality criterion exposure) exposure) exposure) exposure)
(exposure

duration)

Acute water 6.5 (1-hour 4.8 (24-hour 74 (1-hour 90 (1-hour
quality criterion exposure) exposure) exposure) exposure)
(exposure

duration)

Background 0.021 0.5 1 12

concentration

Concentration of

mix after dilution 0.024 0.503 1.008 1.210
factor of 50,000

Incremental 0.003 0.003 0.008 0.010
increase

71A dilution factor of 50,000 is conservative because it assumes a high discharge rate of 200 cubic meters per
hour and a speed of only 6 knots. Actual discharge rates from AWTS equipped vessels are typically 2to 5times

lower, and vessel speeds are 2 to 3 times higher.
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Analysis of Ammonia Copper Nickel Zinc
worst case for (mglL) (PglL) (Pg/L) (pg/L)
underway
discharge
Dilution factor
needed for 164 54 59 6.3
effluent to meet
chronic WQC
Estimated time less than less than less than less than
before effluent 10 seconds 5 seconds 5 seconds 1 second

meets chronic

WwQC

The table illustrates that following the initial dilution,

The increased ammonia concentration of 0.003 mg/L in the wake is trivial (1/333rd)
compared to the chronic WQC of 1, and therefore not toxic. The estimated time to
dilute the highest effluent ammonia concentration to a value below the 4 day average
chronic ammonia criteria is less than 10 seconds.

The increased copper concentration of 0.003 pg/L in the wake is trivial (1/1000th)
compared to the chronic WQC of 3.1 pg/L and therefore not toxic. The estimated
time to dilute the highest effluent copper concentration to a value below the 4 day
average chronic copper criteria is less than 5 seconds.

The increased nickel concentration of 0.008 pg/L in the wake is trivial (1/1000th)
compared to the chronic WQC of 8.2 pg/L and therefore not toxic. The estimated
time to dilute the highest effluent nickel concentration to below the 4 day average
chronic nickel criteria is less than 5 seconds.

The increased zinc concentration of 0.010 pg/L in the wake is trivial (1/8100th)
compared to the chronic WQC of 81 pg/L and therefore not toxic. The estimated time
to dilute the highest effluent zinc concentration to below the 4 day average chronic
zinc criteria is less than 1 second.

The chronic water quality criteria have a four-day duration of exposure component (see
discussion in Section 2.2). The table illustrates that the possible duration of exposure to
concentrations exceeding the criteria will be less than 10 seconds from an underway discharge.

The above table clearly demonstrates that neither acute (1 to 24 hour averages) nor
chronic (4-day average) exposures above criteria are expected to occur from underway vessel
discharges. The table also shows that the concentrations following initial dilution are in
compliance with WQC which may be an indication that the implementation of the permit limits
may not have significant additional environmental benefit. Note that Alaska DEC makes a
similar demonstration in the Information Sheet for the 2010 General Permit:

“For example, an exceedance equivalent to the highest measurement from the 2004-
2009 data set for each parameter would yield the following: ammonia at 160 mg/L with a dilution
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factor of 1:50,000 would be 0.0032 mg/L, well below the water quality standard of 1 mg/L;
copper at 172 pg/L with a dilution factor of 1:50,000 would be 0.00344 pg/L, well below the
water quality standard of 3.1 pg/L; nickel at 420 pg/L with a dilution factor of 1:50,000 would be
0.0084 pg/L, well below the water quality standard of 8.2 pg/L; and zinc at 501 pg/L with a
dilution factor of 1:50,000 would be 0.01002 pg/L, well below the water quality standard of 81
pg/L. In summary, even if vessels discharge these substances at the highest concentrations
seen to date, concentrations in receiving waters would still be less than one percent of the water
quality standards.” (DEC 201072

The same information sheet provided a table presenting the maximum value detected,
the underway dilution factor of 50,000, the expected concentration in the receiving water and
the water quality standard, similar to this Science Advisory Panel’s table above.

To summarize this section, in the case of discharges from moving cruise ships with the
current advanced wastewater treatment systems, the maximum observed concentrations of
ammonia, copper, nickel and zinc are diluted to below the chronic water quality criteria in less
than 10 seconds. This dilution happens well before the discharge even reaches the stern of the
vessel. There are no anticipated measureable exceedances of water quality criteria in the wake
behind the stern of a vessel discharging from the existing advanced wastewater treatment
systems. After the dilution period, neither acute nor chronic exposure levels occur in the water
column. Ammonia, copper, nickel and zinc concentrations in the existing underway discharges
from advanced wastewater treatment systems currently in use in the Alaskan cruise ship fleet
do not now result in acute or chronic impact to aquatic organisms because of the rapid dilution
to concentrations below standards and indistinguishable from background concentrations.
Consequently, minimal environmental benefit is expected from attaining the water quality criteria
a few seconds faster.

7.3.5. Mass Loading Considerations

Evaluation of the total mass loadings to Alaskan waters from the ammonia, copper,
nickel and zinc discharged from all the cruise ships in a year is possible. However, mass loading
information can be miss-leading and imply something that appears both large and in need of
being reduced. A mass loading calculation by itself is not very useful, as mass loading
calculations need to be put in context.t To understand effects on water quality, (1)
concentrations, (2) duration of exposures to concentrations higher than the WQC, and (3)
concentrations following dilution are what matters, and mass loading concerns can be a
distraction. Also, when contemplating the total mass of any particular pollutant entering the
water of southeast Alaska, one should also consider the fact that the whole ocean water body is

72 See pages 14 and 15 in, DEC 2010. 2010 Large Commercial Passenger Vessel W astewater Discharge
General Permit Information Sheet.

http://dec.alaska.gov/water/cruise_ships/pdfs/2010_Cruise_Ship_Info_Sheet_FINAL.pdf
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moving up the coast and there is a constant influx of “new” water into the area, with historic
pollutants being carried off.

With the above caveat in mind, one member of the Science Advisory Panel made a
conservative calculation of the total amount of copper discharged in a cruise season by all the
ships in Alaska and then for context made a similar calculation for the total amount of copper
discharged from just one river (the Mendenhall River in southeast Alaska). The Panelist used 14
pg/L average concentration of copper in cruise ship effluents using AWTSs73 and estimated the
total volume discharged from all cruise ships in a year7to calculate an annual mass loading of
88 pounds of copper. This calculation was then compared with the Mendenhall River mass
loading using 0.83 pg/L average concentration of dissolved copper in the Mendenhall River
(upstream of the City’s secondary treatment plant)/s and a mean annual river flow of 1,250
cubic feet per second. The annual loading of dissolved copper from just the Mendenhall River is
over 2,000 pounds per year which is about 23 times greater than the total annual copper loading
from all the cruise ships combined. The Mendenhall River is just one of many rivers discharging
to Southeast Alaskan waters.

The loading from the Mendenhall River is not a water quality concern. The River easily
meets the copper water quality criteria. Similarly, the much lower copper loading from all the
cruise ships is very broadly dispersed and meets water quality criteria before the discharges
even reach the sterns of the vessels. Thus the cruise ship discharges are not a concern
because the copper water quality criteria are met very rapidly in the receiving water as
discussed above and the total mass loading is negligible compared to natural sources.

7.3.6. Potential Effects of Constituents Of Concern On Marine Organisms

One panelist expressed concern that the localized effects of repeated effluent discharge
by multiple ships along transit routes and in frequently used discharge areas on marine
phytoplankton, zooplankton and other species may include impacts on productivity and
biological diversity. This panelist requested that long-term effects of repeated discharges in
specific areas be determined through examining fate and transport of contaminants through
ocean currents, foodweb transfer and by assessing potential synergystic effects of the
discharged constituents with particles and chemical composition of the water column.

The Panelist is concerned that the long-term effects of excessive ammonia
concentrations on phytoplankton communities cannot be fully predicted. It is possible that
species shifts due to varying nutrient uptake strategies could occur. Where exotic plankton
species are present that can exploit high ammonia levels and outcompete indigenous species,

73from Table 2-7 in EPA 2008 Cruise Ship Discharge Assessment Report

74 Used 800 cubic meters/day x 20 ships x 180 days. The 20 ships is a conservative estimate since it assumes all

ships discharge in Alaska W aters, when some lines do not.

75 From ambient monitoring data collected by the City and Borough ofJuneau
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invasive species can bloom, some of which may generate harmful algal bloom effects such as
eutrophication and toxicity to other organisms.

Heavy metals are both essential elements for many marine organisms yet can be toxic
to some species. Long term studies on the cumulative effects of adding heavy metals the
marine ecosystem have identified means by which metals are concentrated in foodwebs to toxic
levels especially in higher trophic level organisms. Bioaccumulation, bioconcentration, and
biomagnification of metals in the marine environment are known to have impacts upon survival
and reproductive success of vertebrates and invertebrates. The Panelist believes that the
potential long-term effects of copper, nickel and zinc from cruise ship effluent on the Alaskan
food web and species is not currently known.

7.4. Non-Water Quality Environmental Consequences of Meeting
Alaska Water Quality Standards

It is a common perception that increasing regulatory standards will benefit the
environment. This is not always the case. There are often environmental trade-offs and in the
case where standards become so stringent, there even can be net environmental loss. The
trade-off issue was raised during a presentation by Dr. Mearns, a member of the 2002 Science
Advisory Panel.

Non-water quality environmental consequences of the requirement to meet Alaska
Water Quality Standards at the point of discharge have several nuances. There are some
environmental consequences associated with additional treatment. There are also
environmental consequences associated with fuel consumption for vessels that meet Alaska’s
permit requirements by holding wastewater and waiting to discharge when outside of state
waters. The fuel consumption consequences are probably the most significant, and the issue
cuts several ways.

It is not the intention of this report to provide specific conclusions regarding non-water
quality environmental benefits of meeting Alaska Water Quality Standards at the point of
discharge. To be that specific would require the identification of installed and fully operational
technology as well as evaluation of many aspects of a vessel and the surrounding environment.

This section is intended to highlight several issues, which should be considered when

determining whether meeting AWQC given the current proven technology would result in a net
environmental benefit.

Installing additional technology onboard may require additional space, additional energy
to operate and additional staff, which result in additional food, water, cleaning and other basic
living requirements.

Certain technologies require the use of additional chemicals. Some technologies may
change the water characteristics such as pH, requiring additional chemicals and treatment to
restore. Additional mechanical equipment may lead to leaching metals into the waste stream
and may require increased fuel consumption for power generation.
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Additional treatments added on to the existing AWTS may result in concentrates that
present challenges for disposal. Concentrates from ion exchange resin regeneration would
probably need to be offloaded to shore facilities for handling. Reverse Osmosis reject water
would have elevated concentrations that could probably be held and discharged at sea.

Additional treatment options include increased aeration requirements for the bioreactors,
carrying an energy demand with associated environmental effects (fuel consumption, air
emissions including carbon dioxide).

The greater non-water quality environmental issue is the very substantial additional fuel
consumption associated with vessels adjusting their itinerary in order to discharge treated or
untreated effluent outside of state waters. Vessels are already doing this. As noted earlier in
Section 5.2.1 and Tables 2 and 5 it is apparent that about 40% of the vessels in the Alaska
operations currently do not discharge in state waters. Future permits establishing limits for
ammonia, copper, nickel and zinc equal to Alaska’s WQC without any benefit of dilution
increase the likelihood that more vessels (perhaps all vessels) will find it necessary to hold their
treated effluent to discharge outside of state waters or even untreated wastewater outside
federal waters, and this will have environmental effects associated with substantial additional
fuel consumption.

The following is a computation of the added fuel consumption for a hypothetical
situation, but helps to illustrate that the consumption can be quite substantial. Assuming a
typical cruise ship making one extra trip offshore per week to discharge would consume
considerable extra fuel, with substantial carbon dioxide emissions, as well as other air
emissions. (In addition to global warming concerns, carbon dioxide emissions now are also
viewed as contributing to ocean acidification, so they have an indirect water quality
environmental concern too.) For a rough approximation, assume that a typical large cruise ship
burns about 0.4 metric tons of fuel per nautical mile, and that one extra trip offshore to
discharge added 100 nautical miles to the week. The extra trip per week would use 40 metric
tons of fuel which result in about 120 metric tons of carbon dioxide 2emissions per week, or for
a 20 week cruise season, 2,400 metric tons of carbon dioxide. There are also other air
emissions typical of hydrocarbon fuels. Fuel costs around $700/metric ton, so the fuel cost
alone for the one extra trip offshore per week would be about $28,000, or for a 20 week cruise
season, $560,000 per ship. Anything that can reduce the number of extra offshore trips for
cruise ships in Alaska will reduce this fuel consumption rate, and anything that will cause the
number of extra offshore trips for cruise ships in Alaska to increase, will increase this fuel
consumption rate.

All ship itineraries will have some ordinary transit time outside of state waters. The need
for ships to make additional excursions offshore will depend on their holding capacity, their
ability to treat some or all of their wastewater to levels permitted for discharge inside state
waters, how those permit conditions might change, and their ability to offload some of their
wastewater to shore based treatment facilities such as the Juneau Douglas wastewater
treatment plant. The fuel costs of additional trips offshore are factors that cruise lines will
balance against additional wastewater treatment costs and capabilities, and the complexity of
permit compliance for discharging in Alaska waters. Changes in permit conditions could result in
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substantial increases in fuel consumption, or substantial decreases in fuel consumption, each
with associated non-water quality environmental effects. Changes in treatment capability could
also affect the need for excursions offshore.

7.4.1. Background on the Requirement to Meet Alaska’s WQC

In August 2006, Alaska voters approved Ballot Measure 27 (“Cruise Ship Taxation,
Regulation and Disclosure™), which promulgated new regulatory requirements for large cruise
ships operating in Alaskan waters. Among other requirements relating to taxation, gambling,
and monitoring, the measure required that large passenger vessels may nhot discharge
untreated sewage, treated sewage, graywater, or other wastewaters in a manner that violate
any applicable effluent limits or standards under state or federal law, including Alaska Water
Quality Standards governing pollution at the point of discharge [emphasis added]. This
requirement was interpreted by DEC as requiring cruise ships’ discharges to meet the water
guality standards at the end-of-pipe without any recognition or benefit of a mixing zone.77

In public statements, the initiative backers stated that “the initiative would make the
cruise industry adhere to the same standards as the fishing industry, municipalities and gas and
oil companies,”Band “cruise ships are the only major polluters not required to have a discharge
permit and meet ALL Alaska water quality standards.”®

In Alaska, neither industries nor municipalities discharging to marine waters are required
to meet water quality standards at the point of discharge. Many Alaskan municipalities provide
only primary treatment8 and are permitted by EPA and DEC to do so under Section 301(h) of
the Clean Water Act. Neither the primary treatment nor the secondary treatment facilities8L meet
Alaska’s water quality standards at the point of discharge, especially for ammonia or copper.&
They do meet water quality-based effluent limits at the point of discharge, when such limits are
applied because water quality-based effluent limits are established to assure water quality

76 See http://www .dec.state.ak.us/water/cruise ships/Law and Rees/index.htm

77 See page 15 in, DEC 2010. 2010 Large Ccmmercial Passenger Vessel Wastewater Discharge General Permit
Information Sheet.

78 Article quoting Joe Geldhofabout Ballot Measure 2 in the Skagway News, August 11, 2006,

http://www.skagwavnews.com/081106stories.html.

79 Statement prepared by Gershon Cohen and Joe Geldhofin Support of Ballot Measure 2 in State of Alaska
Primary Election Voter Pamphlet for Primary Election August 22, 2006. Page 19 in

http://www .elections.alaska.gov/doc/bmp/2006/2006 bmp.pdf.
80 Anchorage, Haines, Ketchikan, Petersburg, Sitka, Skagway, Unalaska and Wrangell
8l Cordova, Homer, Juneau, Kenai, Kodiak, Seward and Valdez

82 Maximum copper values for the municipalities range from 23 to 167 pg/L. Maximum ammonia values for the

municipalities range from 4 to 64 mg/L. (Values determined from review of permit fact sheets and discharge
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standards are met in the receiving water after allowing for dilution in a mixing zone. Analyses
that consider dilution often show that water quality-based effluent limits are not necessary, even
though the effluents themselves do not meet Alaska’s numeric water quality standards at the
point of discharge. When permitting determines water quality-based effluent limits are needed,
they are established after consideration of dilution.

Statements that the requirement imposed by the citizen’s initiative was an application of
the state’s standards in a manner comparable to other Alaskan facilities are not accurate.
Alaskan municipal and industrial dischargers to marine waters, as well as Alaskan fish
processors, are all allowed mixing zones and then, after consideration of this dilution, must meet
Alaska’s Water Quality Standards at the mixing zone boundary.

The objective of ultimately meeting Alaska Water Quality Standards at the point of
discharge remains as the driver for AS.46.03.464.c2, while the environmental benefit analysis is
specific to the benefits of going beyond what is currently done. In order to evaluate the benefit to
Alaska’'s receiving waters, the critical environmental benefit to be evaluated is based on a
comparison between (1) where the water quality standards are met with the current methods of
treatment, and (2) improving cruise ship wastewater discharges to the point of meeting Alaska
water quality standards at the point of discharge. To understand where the water quality
standards are currently met, it is necessary to understand mixing zones as discussed in Section
7.3.1.1.

7.5. Conclusions

Undiluted effluent concentrations at 2011 average levels do exceed acute and chronic
WQC for ammonia, copper, nickel and zinc. Reducing effluent discharge concentrations will
reduce the total amounts of these contaminants released to Alaska marine waters.

WQC for ammonia, copper, nickel and zinc include duration of exposure components.
Organisms should not be exposed to levels above acute criteria for more than a 1 hour duration
(24 hours in the case of copper), and should not be exposed to concentrations above chronic
criteria for more than 4 days. The panel is not aware of any evidence that commercial
passenger vessels operating in Alaska waters with AWTS cause acute or chronic toxic
exposure to marine organisms.

For the in port discharges, the dilution rate is similar to municipal point sources. DEC
determined that a dilution factor of 28 is attained in 15 meters. In-port cruise ships authorized to
discharge as stationary dischargers have limits in the current permit driven by that dilution
factor. Assuming they meet those limits, the time to achieve dilution to below the chronic criteria
is about 10 minutes following termination of the discharge event, significantly less time than the
4 day duration of exposure component of the chronic water quality criteria and organisms in the
receiving water will not receive acute or chronic toxic exposure.

For the underway discharges from the existing advanced wastewater treatment systems,
using the highest observed effluent concentrations for 2008-2009, there would be no water
quality criteria exceedances in the wake behind a moving cruise ship, and dilution to levels
lower than the chronic criteria will occur in less than 10 seconds, long before the discharged
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effluent even reaches the stern of the moving vessel. The Panel sees no measurable
environmental benefit to meet criteria less than 10 seconds sooner than is currently met.

The copper mass loading exercise demonstrated that the Mendenhall River discharges
about 23 times as much copper in a year to the waters of southeast Alaska than all the cruise
ships combined. The Mendenhall River is not a problem. It meets the copper water quality
criteria. Similarly, the cruise ships are not a problem, as there is no evidence of acute or chronic
exposure to marine organisms in Alaska Waters from commercial passenger vessels operating
in Alaska Waters using AWTS..

Municipal treatment plants in Alaska do not meet Alaska’s water quality criteria at the
point of discharge for ammonia, copper, nickel or zinc. Both Alaska DEC'’s and EPA'’s discharge
permitting decisions recognize that dilution is an appropriate consideration for these, and
consequently, most do not have any limits. Some municipalities have limits for copper, which
are established based on dilution and the facilities have to meet the limits, but not the WQC at
the point of discharge.

There are consequences to setting the effluent discharge limits to WQC concentrations.
In the absence of available treatment systems that will be capable of consistently meeting limits,
ships are forced to hold wastewater effluent and discharge offshore outside State waters. Fuel
usage will increase and the levels of treatment may decrease substantially.

It is required by law, however, there appears to be little environmental benefit of
treatment above and beyond that which current advanced wastewater treatment plants provide.
Since 2003, effluent quality has undergone significant improvement (See Figures 2-7). AWTS
meet WQC concentrations or technology-based limits at the point of discharge for conventional
pollutants. Organisms are not exposed to chronic or acute toxic exposure for ammonia or
dissolved metals while ships are underway. Costs expended to implement further treatment will
not produce substantial additional environmental benefit.
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8. ECONOMIC FEASIBILITY

The Statute mandates that the Panel identify the costs of current and additional
methods. It is not written broadly to include an assessment of the impact of those costs on the
industry. Nevertheless, economic feasibility is atwo part issue. What are the costs to implement
additional methods of prevention, control, and treatment? And, what are the considerations of
these costs to the cruise ship industry and to coastal towns visited by cruise ships.

The Panel was able to obtain estimates of current costs for wastewater treatment
methods. This information is outlined in Section 8.

No commercially available additional treatment systems that could meet WQS at the
point of discharge were identified. Thus, costs to install and implement systems were not
available. Were treatment systems identified, the methodology to evaluate costs is outlined in
Section 8.2.

Characteristics ofthe cruise ship industry are outlined in Section 8.3.

There are significant data gaps associated with estimating costs of additional methods of
prevention, control, and treatment and the Panel was not able to obtain comparable, verifiable
costs for future alternatives.
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Table 23 Financial and Quantitative Aspects of Treatment Technologies Currently in Use

Ship/ Maximum
Passengers + Crew
DEC Notice of Intent
(NOI)

1. Disney Wonder/
3754

(data for this ship
from Oasis 2011
survey, except where
noted)

2. Princess Coral/3310

3. Princess Diamond/
4278

4 Princess Golden/
4216

5. Princess Island/
3312

6. Princess Sapphire/
4269

W astewater Generated (typical)

Mixed, 100% of wastewater
treated in continuous operation,
40 m3/day BW with 710 m3/day
GW (2012 survey)

Mixed- continuous operation, 200
m3/day BW with 910 m3/day
GW; #1 &2 MBRs treat GW+BW

Mixed- continuous operation, 220
m3/day BW with 1010 m3/day
GW ;;#1 MBR treats GW+BW, #2
&#3 treat GW only

Mixed- continuous operation, 240
m3/day BW with 1125 m3/day
GW; #1 MBR treats GW+BW, #2
&#3 treat GW only

Mixed- continuous operation, 200
m3/day BW with 910 m3/day
GW; #1 &2 MBRs treat GW+BW

Mixed- continuous operation, 220
m3/day BW with 1010 m3/day
GW; #1 & #2 MBRs treat GW only,
#3 treats GW+BW

Treatment System/ Total Design
capacity AWTS m3 24 hours

2 Hamworthy MBR, designed to
MEPC159(55) & 33 C.F.R.159/1200

2 Hamworthy Membrane Bioreactor
MBRs, USCG Type Il) including 1 x
UV system at final output of the two
MBRs/640

3 Hamworthy MBR, USCG Type I,
including 1 x UV system at final
output of the three MBRs/960

3 Hamworthy MBR, USCG Type I,
including 1 x UV system at final
output of the three MBRs/960

2 Hamworthy Membrane Bioreactor
MBRs, USCG Type Il) including 1 x
UV system at final output of the two
MBRs/960

3 Hamworthy MBR, USCG Type I,
including 1 x UV system at final
output of the three MBRs/960

Average
Volume
Treated per

day in 2011, m3

750 (2012
Survey)

#1 200

#2 150

#1270
#2 211
#3 211
#1 98.5
#2 175

#3 180

#1156

#2 159

#1-172.9
#2-169.3

#3-161.8

THID

Capital Cost (including
direct and indirect

costs), $

$6 mil (2009)

$2,228,000 (2002-2003)

System capital costs not
available, $226,012
expense for UV system
and spares (2004)

$3,490,821 (2006-2007)

$2,228,000 (2002-2003)

System capital costs not
available, $226,307
expense for UV system
and spares (2004)

Annual O&M Cost
(including labor, energy,
chemical, training, etc.),
$*

$500,000

$457,087 (2011)

$641,813 (2011)

$719,639 (2011)

(includes $70,391 for
transfer to shore-side
facility)

$566,433 (2011)

(includes $34,339.49 for
transfer to shore-side
facility)

$765,774 (2011)
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Ship/ Maximum
Passengers + Crew
DEC Notice of Intent
(NOI)

7. Princess Sea/ 3180

8. Holland America
Statendam/ 2609

9. Holland America
Volendam/ 2887

10. Holland America
Zaandam/ 2887

11. Norwegian CL
Pearl/4130

12. Norwegian CL
Star/ 4000

13. Seven Seas
Navigator/ 870

14. Silver Shadow/
740

15. Oceania Regatta /
1150

16. Carnival Spirit GW

(Note: will no longer
operate in AK after
2012)

W astewater Generated (typical)

Mixed- continuous operation, 80
m3/day BW with 760 m3/day
GW; #1 &2 MBRs treat GW+BW

Mixed- continuous operation, 40
m3/day BW with 470 m3/day GW

Mixed- continuous operation, 30
m3/day BW with 474 m3/day GW

Mixed- continuous operation, 40
m3/day BW with 465 m3/day GW

Mixed- continuous operation, 160
m3/day BW with 880 m3/day GW

Mixed- continuous operation, 150
m3/day BW with 800 m3/day GW

Mixed, continuous operation, 20
m3/day BW with 230 m3/day GW

Mixed, continuous operation, 25
m3/day BW with 255 m3/day GW

Mixed, continuous operation, 15
m3/day BW with 235 m3/day GW

GW only in Rochem LPRO, 1020
m3/day; BW treated in separate
MSD

Treatment System/ Total Design

capacity AWTS m3 24 hours

2-Hamworthy Membrane
Bioreactor MBRs, USCG Type Il)
including 1 x UV system at final
output of the two MBRs/452

1-Zenon 1, Bio/UF designed to
Murkowski/660

1-Zenon Il, Bio/UF designed to
Murkowski/710

1-Zenon Il, Bio/UF designed to
Murkowski/710

1-Scanship AWTS, FA45
Mussel/1780

1-Scanship AWTS, FA40 Mussel
/1400

Scanship WO-1062/1780

Marisan 250 TPD/250

2-Triton MBRs Model MSTP9- MF
(Port and Starboard) 2011
Retrofit/480

RoChem LPRO, BIP/50??

Average

Volume

Treat

ed per

day in 2011, m3

#1-211.9

#2 -197.9

510

482

249.4

1040

1023

300

250

Alaska Departrrent of Environmental Conservation

Capital Cost (including
direct and indirect

costs), $

$2,678,000 (2008-2009)

$2,230,000 (2000)

$2,730,000 (2001)

$2,730,000 (2001)

$3,000,000 (2006)

$2,260,000 (2004)

$1,000,000 (2009)

$400,000 (2004)

Not provided (2011)

$1,230,988 (2011)

Annual O81M Cost

(including labor, energy,
chemical, training, etc.),

$*

$435,932 (2011)

(includes $711.45 for

transferto shore-side

facility)

$237,350 (2011)

$242,000 (2011)

$242,400 (2011)

$88,136(2011)

$292,903 (2011)

$500,000 (2011)

$82,000 (2011)

$91,700 (2011)

$26,965 (2011

*0&M was self-reported by operators in the Data Surveys. There is no information provided regarding what individual operators included as
O&M, thus there are limitations to comparing these values.
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8.1. Current Treatment Costs

The Data Collection Surveys submitted by cruise operators provided costs and data for
past retrofits and implementation of treatment systems. Cost information collected in the
surveys varied between operators. Most operators were unable to break down both the capital
and operating costs or provide detail of what went into their estimates (i.e. installation costs for
capital, energy, labor or chemical costs in the operating estimates). Therefore, side-by-side
comparison of costs between ships are inaccurate and cannot be done. This information is only
useful to get a rough order of magnitude of the capital and operating costs. With this
qualification, estimates are provided in two ways: 1) costs for wastewater treatment per cubic
meter (Table 24) and 2) costs of wastewater treatment per passenger (Table 25). The current
cost of wastewater treatment ranges between $0.76 and $4.95 per cubic meter treated, and
$0.41 and $4.37 per passenger. These wide ranges of unit costs reflects the variability in the
survey responses.

It should also be noted that these ships have installed AWTSs only because of the
Alaska permit requirements. Operation of AWTSs are not required outside of Alaska waters.
However, since many of the AWTSs are biological in nature, they cannot easily be shut down
and restarted. Therefore, AWTSs are frequently operated continuously. For this analysis, all of
the costs of operating these AWTS inthe cost analysis are attributed to operation in Alaska.

The Oceania Regatta installed a new AWTS that included a Membrane Reactor and lon
Exchange system for polishing the effluent. The system was intended to meet the ammonia,
copper, nickel and zinc WQS. Samples collected during the 2011 cruise season showed that the
treatment system was unable to consistently meet any of the WQS (Table 10)83

Table 24 Treatment Costs from DEC 2012 Survey

Item Average Average Average  On-shore 0& M Costs in Total 0& Treatment Total
number amount of volume Treatment 2011$%$ M Costs Cost, Treatment
of days wastewater treated Costs, $ ) in 2011, excluding Cost,

(excluding on-
AWTS treated in in $ on shore $/m3
shore treatment
operated AWTS in AWTS treatment
costs)
in 2011 2011, in 2011, $/m3
m3/day m3

Disney 355 750 266,250 0 $500,000 $500,000 $1.88 $1.88

Wonder

Coral 365 350 127,750 $13,654 $443,433 $457,087  $3.47 $3.58

Princess

83 Reference: Alaska DEC Oceania Regatta 2011 Pilot Project A Glance at Wastewater Metal and Ammonia

% 1i¢14Y

Reduction Technology, September 20 2011



Cruise Ship Wastewater Science Advisory Panel

Preliminary Report November 2012 Alaska Department of Environmental Conservation
Item Average Average Average  On-shore OSt M Costs in Total 0& Treatment Total
number amountof volume Treatment 2011$ M Costs Cost, Treatment
of days wastewater treated Costs, $ . in 2011, excluding Cost,
(excluding on-
AWTS treated in in $ on shore $/m3
shore treatment
operated AWTS in AWTS treatment
costs)
in 2011 2011, in 2011, $/m3
m3/day m3
Diamond 365 692 252,580 $24,046 $617,767 $641,813  $2.45 $2.54
Princess
Golden 365 453.5 165,528 $70,391 $649,248 $719,639 $3.92 $4.35
Princess
Island 363 315 114,345 $34,339 $532,094 $566,433  $4.65 $4.95
Princess
Sapphire 364 504 183,565 0 $765,774 $765,774  $4.17 $4.17
Princess
Sea 363 409.8 148,757 $711 $435,220 $435,932  $2.93 $2.93
Princess
HAL 365 510 186,150 0 $237,350 $237,350 $1.28 $1.28
Stdam
HAL 365 482 175,930 0 $242,000 $242,000 $1.38 $1.38
Voldm
HAL 365 249.4 91,031 0 $242,000 $242,000 $2.66 $2.66
Zndm
NCL 365 1040 379,600 O $288,136 $288,136 $0.76 $0.76
Pearl
NCL Star 365 1023 373,395 0 $292,903 $292,903 $0.78 $0.78
Seven 365 0 0 $500,000 $500,000
Seas
Navig.
Silver 6 0 0 $82,000 $82,000
Shadow
Oceania 198 170 33,660 0 $91,700 $91,700 $2.72 $2.72
Regatta
CCL 120 250 30,000 0 $26,965 $26,965 $0.90 $0.90
Spirit
GW

*0&M cost excludes $70,391 for shore treatmenttransfer
**0& M cost excludes $34,339.49 for shore treatment transfer

cost excludes 711.45 for shore treatment transfer
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Table 25 Treatment Costs per Revenue Passenger from DEC 2012 Survey

Item Total No of No of days No. of days % of Total O&M Total O&M Treatment
Passengers AWTS AWTS Operating Costs in Costs in AK Cost, per
in AK in operated in operated in days in AK 2011% in2011% Passenger
2011 AK in 2011 2011 in 2011

Disney Wonder 51,012 90 355 25 $500,000 $126,761 $2.48

Coral Princess 35,532 99 365 27 $457,087 $123,977 $3.49

Diamond Princess 53,560 101 365 28 $641,813 $177,598 $3.32

Golden Princess 50,084 76 365 21 $719,639 $149,843 $2.99

Island Princess 35,532 99 363 27 $566,4337 $154,482 $4.35

Sapphire Princess 48,204 72 364 20 $765,774 $151,472 $3.14

Sea Princess 26,208 52 363 14 $435,932 $62,448 $2.38

HAL Stdam 22,680 99 365 27 $237,350 $64,377 $2.84

HAL Voldm 24,344 99 365 27 $242,000 $65,638 $2.70

HAL Zndm 27,208 103 . 365 28 $242,000 $68,290 $2.51

NCL Pearl 47,880 80 365 22 $288,136 $63,153 $1.32

NCL Star 46,960 78 365 21 $292,900 $62,593 $1.33

Seven Seas Navig. 8,640 365 $500,000 $0

Silver Shadow 6 $82,000 $0

Oceania Regatta 6,993 66 198 33 $91,700 $30,567 $4.37

CCL Spirit GW 38,700 70 120 58 $26,965 $15,730 $0.41

8.2. Life Cycle Cost Evaluation

In comparing remedial alternatives, the EPA recommends&4that the following costs are
assessed: (1) Capital costs, including both direct and indirect costs; (2) Annual operations and

3 A Guide to Developing and Documenting a Cost Estimate during the Feasibility Study", (EPA 540-R-00-002, July
2000)
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maintenance costs; and (3) Net present value of capital and O&M costs. Present value analysis
reflects the one-time capital and ongoing operating costs over the equipment useful life in one
figure. This method provides a way to compare life cycle costs for different treatment
alternatives in a single cost figure. The present value assumes certain economic conditions in a
discount rate, typically 7 percent annually to account for the time value of money. Since the
present value takes into account the useful life of the equipment, it is an assessment of the life
cycle cost. The panel was unable to perform the life cycle cost analysis with the information
collected in the surveys. Detailed information and a breakdown on capital and operating costs
are needed, as well as a consistent basis for how the estimates were calculated. The survey
information did not provide this level of detail.

8.3. Characteristics of the Cruise Ship Industry

The cruise industry is considered an oligopolistic market (i.e., a quasi-monopoly,
controlled by four large corporations). This is the result of years of mergers and acquisitions in
the industry were necessary to achieve some economies of scale as well as opportunities in
market downturns that better positioned performing companies forfuture market return.The
shipping industry in general is notorious for cycles in the market, andthe cruiseindustry is no
exception.

Much like airline companies, the cruise operators aim for good yield management,
maximizing the net revenue per ship. Hence, a ship performing poorly in a market could see the
future itinerary modified in order to better utilize the asset. Fluctuating capacity in a given market
will directly affect the price that is paid by passengers, and the yield a ship will bring. Given the
cost of large cruise ships which now ranges anywhere from $750M to $1.5B, the yield of the
ships is of prime importance to the operators.

Unlike shore-side hotels, resorts, or even manufacturing operations, the assets are fully
moveable. Hence ships assigned to Alaska can be re-assigned to a better yielding market or a
growth market (e.g. Asia, Australia) that will generate a better yield. A caveat to this is for
operators that have invested heavily in fixed assets such as local hotels and private
destinations. Nevertheless, a decrease in yield per ship for a destination would typically be met
with a capacity reduction to re-establish a normal yield. While operators with fixed assets can be
slower to re-assign ships, operators with no assets can be as nimble as cancelling the next
season and offering alternatives to passengers already booked for a cruise.

8.4. Destinations as Products

A destination could be compared to a product offered within a product line. When
demand for a product decreases production is adjusted. Likewise when profitability in producing
a product decreases it can be abandoned. Unless outside marketing supports a renewed
demand for a destination, marketing of the company for a destination would still contribute to
lower yield for that product.

The cruise industry is market-driven. In most cases, they are publicly traded companies.
The pressure to compete against one another is strong and shareholders demand good return
on their investments. The wild fluctuation of prices one can observe in the offering in various
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markets indicates the position of price takers. There is currently more capacity than demand
and this capacity excess is dealt with using marketing and price cutting strategies.

The current overall economic situation is affecting many sectors of the economy and the
cruise industry is not immune to it. Current issues in Europe and the USA reduced overall
demand for the cruise product given its added associated costs. The 2012 accident in Italy®
further dampens demand. Latest quarter results released by the cruise companies indicate
mixed successes but overall reduced revenues and performance.

8.5. Cruise Revenues

It is important to understand that cruise revenues are composed of two important
components: onboard revenues and ticket revenues, the former compromising shore excursions
and everything sold onboard and the latter the transaction price to book a cabin. While ticket
revenue is a general indication, it is not necessarily a proxy for overall profits. Currently, most
cruise ships sail with a good occupancy level but at a discounted rate. Further compounding the
issue is that people are spending much less onboard than they used to. They splurge to take
the cruise, but book less excursions and overall consume less while onboard. Traditionally, it
can be seen that onboard revenues across companies accounts for approximately 1/3 of the
revenues. Reduction in ticket prices coupled with reduced onboard revenues had the effect that
companies had lower profits and even losses in the second quarter of 2012 and revised
downward projection for the rest of the fiscal year.

The new low sulphur fuel requirement for ships operating within the Exclusive Economic
Zone (EEZ) of the United States will cause an increase of approximately 25-30% of their fuel
cost. Fuel is a ship’s number one expense. Hence this new fuel requirement will further
decrease the yield of ships currently operating in U.S. waters.

8.6. Destinations and Product Lifecycle

Destinations can be seen as a product. As discussed above these products go through
similar lifecycles as other consumable goods. The normal product lifecycle consists of the
introduction phase with a small demand followed by a growth phase with exponential demand,
to the maturity phase, which shows a plateau in demand to finally a decline. The only thing that
keeps product line from declining is for a new model to be introduced or in the cruise market for
the product to be updated with new ships, or new excursions and for the marketing to promote
this. Therefore, not only is the cruise industry bound to some market cycle in line with the
economy it is also subject to product maturation and fluctuation in demand.

Quantifiable cost or “hard” costs are not the only costs that must be taken into
consideration when evaluating a project. Soft costs, which represent general costs that are hard
to account for, such as managerial oversight cost, loss of focus on the core mission, and brand
image risk, are also important factors considered by management when evaluating alternatives.

85 Grounding of the Costa Concordia in January 2012.
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These soft costs are hard to evaluate and are qualitatively part of a final decision to purchase
new systems or change operational procedures.

8.7. Potential Economic Impact of New System Requirements

It is hard to provide an exact figure of what would be a negative impact on the
companies and Alaskan community. In terms of hard cost for the company, the Panel obtained
general figures for costs to upgrade technology before planned replacement. However it is
difficult to quantitate the additional soft costs. Nevertheless, the hard cost should be seen as a
minimum and some approximation must be made for soft cost.

The economic impact of added cost of operations depends on one thing; the elasticity of
demand for the Alaskan cruise product. This could be found by conducting an in depth study of
current passenger mix and how sensitive they are to price change. In lieu of having this data,
we could approximate this elasticity of demand by using the head tax information data. While
this might not be an exact reference point, it would be a good general estimate of passenger
traffic reduction based on price increase. Another measure of economic impact may be the
reduction in shore side spending and excursions as a result of ticket price increase.

Hence using the overall passenger traffic before the head tax and correlating it to the
decrease in passenger traffic after the head tax and averaging this with the increase of
passengers after the reduction in head tax would provide an overall sensitivity of passenger to
dollar change in the cost of cruising to Alaska.

While this measure is not exact it would be a starting point in approximating what would
be the potential impact of increasing cost of operations in Alaska. Indeed other factors (e.g.
overall economy) also play in this dynamic choice of cruise vs. other type of vacation: however it
is the best method we would have at this point to measure economic impact of cruise policy
decision on Alaskan community welfare.

. 1HID
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9. FINDINGS

AWTS were designed to meet required criteria for conventional pollutants and are the
most advanced, technologically effective, and proven treatment systems 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.

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 WQC at the point of discharge for the constituents of concern (ammonia and dissolved
copper, nickel, and zinc).

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, ion exchange (IX) and reverse osmosis (RO), is
expected to further reduce ammonia and dissolved metal concentrations; however, there is no
evidence to prove adding additional technology will be technologically effective at meeting
WQC, be economically feasible, or provide much environmental benefit. Modifying operational
procedures and additional staff training may help improve treatment performance. This panel
recommends continued sampling and monitoring of cruise ship effluent.

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

A dilution model developed by the first Alaska Cruise Ship Wastewater Science Advisory
Panel and dye studies conducted by EPA demonstrate that concentrations lower than WQC are
attained rapidly following AWTS discharge from a moving vessel and acute and chronic
exposures would not occur. Similarly, dilution modeling is used for permitting other wastewater
discharges.

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

. 1HD



Cruise Ship Wastewater Science Advisory Panel ) )
Preliminary Report November 2012 Alaska Departrent of Environmental Conservation

{This page deliberately blank.}

y THID



Cruise Ship Wastewater Science Advisory Parel ) .
Preliminary Report November 2012 Alaska Departrrent of Environmental Conservation

FIGURES

97 m



Cruise Ship Wastewater Science Advisory Panel ) )
Preliminary Report November 2012 Alaska Departrrent of Environmental Conservation

{This page deliberately blank.}

. 1HD



Cruise Ship Wastewater Science Advisory Panel
Preliminary Report November 2012 Alaska Departrrent of Environmental Conservation

Figure 1 Fecal Coliform Bacteria Geometric Mean 2000-2011 in Discharge from Cruise Ships (Note: log scale)
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Figure 2 Total Suspended Solids Average Value 2000-2011 in Discharge from Cruise Ships
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Figure 3 Biochemical Oxygen Demand Average Value 2000-2011 in Discharge from Cruise Ships
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Figure 4 Ammonia Average Concentration 2000-2011 in Discharge from Cruise Ships
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Figure 5 Dissolved Copper Average Concentration 2001-2011 in Discharge from Cruise Ships
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Figure 6 Dissolved Nickel Average Concentration 2001-2011 in Discharge from Cruise Ships
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Figure 7 Dissolved Zinc Average Concentration 2001-2011 in Discharge from Cruise Ships
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Figure 8 Cruise Ship Ports and Regulatory Zones
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Figure 9 Cruise Ship Routes

SoutheastAlaska Route Examples

i e seuse shipcan discharge dependson she type of discharge an-d
itftcovered by state and federal laws and regulations. Forexample

XIV (the “Murtovrski Imv*) allowed the State of Ap sko Hb regulate
astewater discharge for lorae cruise shipswithin Alaskan waters and also
eaiwithin the Alexander Archipelago ahat ore outside of Alaskan water

3 nautfcalmiies) butwithin USterritorial waters. The General Permit
ato show as a black lino offshore.

107



Cruise Ship Wastewater Science Advisory Panel
Preliminary Report November 2012

Figure 10 Selected lon Affinity for Cationic lon Exchange Resin&
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8 Remco Engineering: W ater Systems and Controls. (2009) The Remco website has a 'frequency asked questions' section on their website.

http://www.remco.com
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Figure 11 AWTS / Multi-Stage Reverse Osmosis
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Figure 12 AWTS | Single Stage Reverse Osmosis and lon Exchange
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Figure 13 AWTS / lon Exchange
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Figure 14 AWTS / Electrolysis or Electrocoagulation and lon Exchange
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Re: Cruise Ship Data Collection Survey
Dear

The Alaska Department of Environmental Conservation (ADEC) is requesting your company's
cooperation in collecting the inform ation described in the enclosed survey. The requested inform ation
will be used by ADEC to prepare the next Large Commercial Passenger Vessel W astewater Discharge
General Permit. The current permit expires in April 2013. The requested inform ation will also be used
by ADEC and the Cruise Ship W astewater Science Advisory Panel (Panel) in developing a preliminary

report on treatment and other waste reduction options due to the Alaska Legislature by January 1, 2013.

The Alaska Legislature passed legislation in 2009 modifying ADEC's authority relating to the issuance of
permits to cruise ships for the discharge oftreated wastewater into waters ofthe state. This new
authority allows ADEC to relax the statutory requirementthatthe discharge meet all state water quality
standards atthe point of discharge, but only if ADEC "finds thatthe permittee is using economically
feasible methods of pollution prevention, control, and treatmentthe departmentconsiders to be the
mosttechnologically effective in controlling all wastes and other substances in the discharge..." As ADEC
prepares the draft ofthe new General Permit itis important we collect available data relevantto making

this finding.

The legislation passed in 2009 also directs ADEC to work with an expert panelto provide a preliminary
reportto the Legislature on treatment options by January 1, 2013. Finally, the Legislature added a
provision to Alaska law (AS 46.03.465(h)), requiring owners or operators of cruise ships needing permits
to respond to requests for inform ation from ADEC. This survey is being provided pursuantto that

provision.

We appreciate that the time and other resources needed to complete this survey are not insubstantial,
and this survey may come atatime when your company has important safety, security and other
obligations it must also meet. We have worked hard to assure the survey focuses on that information

needed by ADEC and the Panel, and that is not available from other sources.

There are instructions atthe beginning ofthe survey form that explain how your company may request
additional time to respond to specific questions, how you might qualify certain answers if you are
uncertain about the response, and how you may ask that confidential inform ation be protected from
public disclosure. If you have any questions, please contact Rob Edwardson, Manager ofthe Division of

W ater's Cruise Ship Program, at (907) 465-5312.

lextend my appreciation for your cooperation in this important project and wish you a successful 2012

cruise season.

Sincerely,

Michelle Bonnet

Director

Enclosure



DATA COLLECTION SURVEY
FOR POLLUTION PREVENTION, CONTROL,
AND TREATMENTMETHODS FOR
LARGE CRUISE SHIPS OPERATING IN

ALASKA WATERS

As authorized by AS 46.03.464, the Cruise Ship W astewater Science Advisory Panel (Panel) was
established and charged with assisting and advising the Commissioner ofthe Alaska Departmentof
Environmental Conservation (ADEC) in preparing a reportthat summarizes:

(1) methods of pollution prevention, control, and treatment in use and the level of effluent quality
achieved by commercial passenger vessels;

(2) additional economically feasible methods of pollution prevention, control, and treatment that
could be employed to provide the mosttechnologically effective measures to control all wastes and other
substances in the discharge; and

(3) the environmental benefit and cost of implementing additional methods of pollution prevention,
control, and treatment identified under subsection (2), above.

AS 46.03.464(c). In order forthe Panelto prepare this report, and forthe Commissioner to prepare a
subsequent required reportto the Alaska Legislature in accordance with AS 46.03.464(d), ADEC s,
pursuantto AS 46.03.465(h), requesting that you provide information responsive to this survey.
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PURPOSE OF THE SURVEY

ADEC, in conjunction with the Science Advisory Panel (Panel,) intends to use the information collected in
this survey to assess the potential forthe vesselto meetAlaska W ater Quality Standards atthe pointof
discharge orto achieve incremental improvements above 2010 limits towards that goal, and estim ate the
costs and benefits associated with implementing pollution prevention, control, and treatment methods. This

information will:

1) Allow the Panel to provide an informed reportto the ADEC Commissioner, who will in turn report
to the Legislature as mandated in AS 46.03.464; and

2) Inform the developmentofthe next Large Commercial PassengerVessel General Permitto be
issued by ADEC in 2013, and assistthe Department in providing support for the effluent limits

included in that permit.

NotAll Questions Will Be Applicable to Every Vessel

ADEC prepared this survey to be applicable to a variety of vessels and treatment systems; therefore, not
all ofthe questions will apply to every vessel. Complete each applicable item in the survey. If a question is
not applicable to yourcompany or vessel, write “NA.”

CONFIDENTIALITY OF INFORMATION

If you believe that any information that you are providing in response to this survey should be treated as
confidential information and exemptfrom public disclosure under AS 40.25.120 or other law or regulation,
please clearly mark that information “confidential” and provide a full explanation ofthe specific reason(s)
that the information should be exempt from disclosure. Claiming the information is confidential and
exempt from disclosure does not mean the information is autom atically exempt, or even that ADEC will
conclude itis exempt. The Department will consider the reasons you provide for the claimed exemption,
and will notify you as to whetherthe Department concurs.

WHEN AND WHERE TO RETURN THE SURVEY

All cruise lines that receive this survey mustrespond to it within 60 days of receiving it. Failure to
timely respond in accordance with the survey’s instructions may result in fines and other sanctions, as
provided by law.

If you wish to request an extension or discuss a delivery schedule fora company with multiple vessels,
you must do so in writing within 21 days ofreceipt of this survey. Blanket requests for extensions will not
be considered. Written requests may be e-mailed to Melissa Goldstein at melissa.aoldstein@ alaska.gov
or may be mailed to her atthe address below.

Extension requests will be evaluated on a case-by-case basis. Submittal of an extension requestto DEC
does NOtalterthe due date of your survey unless and until DEC agrees to the extension and establishes a
new date.

Please submit the signed original and an electronic version of survey responses to:

Dr. Melissa Goldstein

Alaska Department of Environmental Conservation

Commercial PassengerVessel Environmental Compliance Program
410 Willoughby Ave., P.O. Box 111800

Juneau, AK 99811-1800

melissa.goldstein@ alaska.gov


mailto:melissa.aoldstein@alaska.gov
mailto:melissa.goldstein@alaska.gov
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GENERAL INSTRUCTIONS
Read all question-specific instructions. carefully read any instructions for specific questions.

Mark responses for each question. Fill in the appropriate response(s) to each question. Please use
black inkortype in the spaces provided. Answerthe questions in sequence unless you are directed to
SKIP. Do notleave an entry blank ifthe answer is zero. Ifa question is not applicable, write “NA.”

Include any clarifying attachments. ifadditional attachments are required to clarify a response, please
place the associated question number and your vessel name in the top right corner of each page ofthe
attachments. The following listcontains examples of items which may need to be included as attachments
to this survey:

- Cruise line brochure, pamphlet, general description;

- Sailing route map;

- Piping and sewage and graywatertreatmentflow diagrams;

- Manufacturers specifications;

- Hard copy summaries of analytical data collected from monitoring locations;

- Discharge logs;

- Discharge practices outline;

- Wastewatertreatment operation and maintenance logs;

- Electronic analytical data collected from monitoring locations; and

- Pollution prevention or management practices.

Provide best estimates when data are not available. ADEC intends that responses to all questions be
based upon available data and information. Please provide the best estimates possible based on your best
professionaljudgmentwhen data and information are not available. If you provide an estimate, note the
methods that were used to make the estimate on the “Comments” page (page 3, A-2) along with the
guestion numberto which the estimate refers. You are notrequired to perform new or non-routine tests or

measurements solely forthe purpose of responding to this survey.

You may need to make copies of some pages before responding. some pages in the survey will need
to be photocopied before you respond. Indicate how many copies ofthe page you are submitting by
writing “Copy o f " in the top right corner.

Pay close attention to the measurement units requested (e.g., cubic meters [m3, kilograms [kg]).
Report answers in the units that are specified, unless the question requires you to specify the units.
Alternatively, ifyour records are kept in different units (e.g., gallons instead ofcubic meters), you may
report in those units. In this case, BE SURE TO INDICATE WHAT UNITS YOU ARE USING.

Questions? If you have any questions regarding the completion ofthis survey, please contact Melissa
Goldstein at melissa.aoldstein@ alaska.gov or (907)465-5278.

BE SURE TO RETAIN A COPY OF THE COMPLETED SURVEY FOR YOUR RECORDS.


mailto:melissa.aoldstein@alaska.gov

ADEC Data Collection Survey 04/13/12

CERTIFICATION STATEMENT

The individual responsible for directing or supervising the preparation ofthe survey mustread and sign the
Certification Statement listed below. The certifying official must be a responsible corporate official or
his/herauthorized representative.

The Certification Statement should be completed and signed ifthis cruise vessel operated in the navigable
waters ofthe United States within the State of Alaska during calendaryear 2011.

Certification Statement

| certify that the attached survey, completed for the referenced vessel, was prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered
and evaluated the information submitted. The information submitted is, to the bestof my knowledge and
belief, accurate and complete and responsive to the survey instructions. In those cases where the
requested information was not available, the information provided is based on bestprofessionaljudgment
and provides best estimates. | am aware that there are significantpenalties for submitting a false
statement or failing to comply with this survey, including the possibility of civil penalties (AS 46.03.760(f))
and/or criminal penalties (AS 46.03.790.)

Signature of Certifying O fficial D ate

1 1

Printed Name of Certifying O fficial Telephone Number

Title of Certifying O fficial

Cruise Line Name

Cruise Vessel Name
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SECTION A: GENERAL INFORMATION

A-1. Provide the following primary contact information for the technical information supplied in this
questionnaire:

Primary Contact Name:
Title:

Telephone Number:
Fax Number:

E-Mail Address:
Convenienttime to call:

Street Address or Post O ffice Box:

City, State Zip Code:
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A-2. Please identify any comments for this survey. Cross reference by question number. If you
need additional space, please photocopy this page before writing on it, and number each
copy in the top right corner.

Question

Number Comments
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A-3. During calendar year 2011, how many days did this cruise vessel operate in Alaska waters?
Days.
A -4. W as this amount oftime in Alaskan waters: (specify)

O typical of previous years
u] higherthan previous years
u] lower than previous years

O 2011 was firstyear of operation in Alaskan waters

A-5. Do you plan to operate this cruise vessel in waters in and near Alaska in calendaryear2013?

O Yes O No

If yes, do you plan to discharge treated wastewater within Alaska waters during 2013?

A-6. Do you plan to make any modifications within the next4 years (before 2016) to the current
advanced wastewater treatment system (AWTS) operated onboard this cruise vessel?

If yes, please fill in the table below.

Type of Modification Calendar Year(s)
Modification to occur

Upgrade of existing AWTS
O Yes O No

Add-on to existing AWTS O VYes O No

Replacement of existing AWTS O Yes O No
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SECTION B: WASTEWATER SOURCES

Section B requests information on graywater and sewage sources, flows, and destinations. This
inform ation will be used to outline the vessel's wastewater generation, collection, and treatment practices

and to evaluate possible pollution prevention, control, and treatment options.

If you provide an estimate, note the methods that were used to make the estimate on the
“Comments” page (page 3, A-2) along with the question number to which the estimate refers.

B-1. Indicate the destination for each wastewater source.
Wastewater Source Description m&wsg% V\}-\r/\(}rsgst\agfm To Cther? (Specify)
BExanple: Photo lab sinks OYes E3no OYes Klno ﬂ?;r%fmgﬁwg
hazardous weste
Calley (g, %Wmmmm. OYes | o OYes | Ino
Dishwesher L|Yes1 INo OYes I Ino
Bath (e.g, tub, shoner, and sirks) OYes | Ino | [Yes | Ino
Launcky I [Yes | Ino | |Yes | INo
Launderette OYes r INo OYes | Ino
Dry deaning floor drains OYes | Ino I [Yes | |No
Dry deaning spent sovert L [Yes] INo 0OYes | Ino
RfSperingestnster (CNENSALSEAAT yes | o Ces | Ino
e o™ Lrrets, and other LrTen OYes | o OYes | Ino
Bilge water OYes UNo 0OYes | Ino
Ballast water OYes | o OYes | Ino
Desdlinetion brire OYes | Ino OYes | Ino
Pod and whirlpodl water OYes | Ino  OYes | INo
Refrigeration and air conditioner condersate OYes | lno 0OYes | Ino
Salon and day spawater OYes | Ino OYes | Ino
Phato lab sinks I [Yes 1 INo | |Yes | Ino
Phato lab floor drains LIYes| [N\o 0OYes | Ino
Engine roomshop sirnks OYes | Ino I |[Yes | |No
Engine roomshop floor drains LTYes | N0 | |Yes | INo
B b orns (g, sty OYes | o OYes Qo
mmm%wdajm 0. OYes | INo OYes | o
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- To Graywater To Sewage ;
Wastewater Source Description WATSysten? T Systen? To Cther? (Specify)

Medical fadlity sirks I [Yes | INo OYes | Inq

Medical fedlity floor drains [ZlYes | INo | |Yes | Inq

Chemical storage area sirks nYes | INo EDYes | INo

Chenical storage area floor drains [*Yes | INo | |Yes | |No

Other wastewater (Specify source): diYes | Inq diyes | INo

B-2. Please identify the typical flow rates for each sewage and graywater source.

Sewage and Graywater Source Typical Total Flow Rate
Galley (e.g., food preparation, food pulper, restaurants, and m3/day
bars)
Dishwasher m3/day
Bath (e.g., tub, shower, and sinks) m3day
Laundry m 3/day
Sewage from toilets, urinals, and other human waste m 3/day

receptacles

m 3/day
Other - please describe:

m 3/day
Other - please describe:

B-3. Provide the vessel's total average sewage and graywater holding capacities in hours.
Sewage: hrs
Graywater: hrs

B-4. Did you transfer untreated graywater or sewage to shore side facilities in Alaska in 2011 ?
O Yes
m] No

Ifyes, whatwas the average unitcostof untreated wastewater transfers in Alaska in 20117

($ per m3)
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B-5. Provide the total volume of Untreated graywateror sewage transferred to shore side facilities in
Alaska in 2011.

Wastewater Description Volume Transferred

in 2011 (m3
Galley (e.g., food preparation, food pulper, restaurants,
and bars)
Dishwasher
Bath (e.g., tub, shower, and sinks)
Laundry
Sewage from toilets, urinals, and other human waste
receptacles
Other - please describe:
Other - please describe:
B-6. Did you transfer treated graywateror sewage to shore side facilities in Alaska in 2011 ?

O Yes m} No

Ifyes, what was the average unitcost of treated wastewater transfers in Alaska in 2011 ?

($ per m3)

ide the volume of treated graywateror sewage transferred to shore side facilities in Alaska in

2011,

B-7.

Volume Transferred

Wastewater Description in 2011 (m3

Galley (e.g., food preparation, food pulper, restaurants,
and bars)

Dishwasher
Bath (e.g., tub, shower, and sinks)
Laundry

Sewage from toilets, urinals, and other human waste

receptacles

Other - please describe:

Other - please describe:
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SECTION C: EXISTING WASTEWATER TREATMENT SYSTEM
DESIGN AND OPERATING PARAMETERS

Section C requests information on graywater and sewage treatmenttechnologies used onboard this cruise
vessel. Specifically, the information requested in this section includes design and operating specifications;
sources of influent; chemical additions; operating and maintenance procedures; and discharge practices.

This inform ation willbe used to evaluate technology options and develop cost estimates.

If you provide an estimate, note the methods that were used to make the estimate on the
“Comments” page (page 3, A-2) along with the question number to which the estimate refers.

NOTE: If the vessel has more than one wastewater treatment system, photocopy Questions C-1
through C-9 before writing on them. In addition, if a treatment system is a split system (i.e., the
system is made up of more than one treatment unit) please answer questions C-1 through C-9 for
each UNIT of the system. An example would be an AWTS that has a starboard treatment unit and
a port treatment unit.

WASTEWATER TREATMENT SYSTEM #

C-1. Provide the wastewater treatmentsystem name below.

Cc-2. W astewater treatment system manufacturer

C-3. Is this wastewatertreatment system batch orcontinuous?
D Batch

O Continuous (Skip to Question C-6)
C-4. On average how many batches perday did this wastewatertreatment system treatin 2011?

average batches perday

C-5. W hatwas the typical batch volume treated by this wastewatertreatmentsystem in 2011?
m 3batch
C-6. W hat was the average volume treated per operating day by this wastewatertreatment system in

0117

m 3day
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WASTEWATER TREATMENT SYSTEM # (cont.)

C-7. Indicate in the following table where your vessel operated this wastewater treatment
system in 2011. Please be sure you have one response per cell in this table.

Do you operate this wastewater treatment

Vessel Location system at all times in the following locations?
W ithin 1 nm from shore in Alaska waters O Yes O No O Other
Outside 1 nm from shore in Alaska waters 0o Yes O No 0O Other
Outside Alaska waters, but within 12 nm O Yes O No O Other

of Alaska shore

During Alaska cruises, but outside 12 nm 0o Yes 0o No O Other

of Alaska shore

W ithin 3 nm of shore of U.S. States other O Yes O No 0O Other

than Alaska

Outside 3 nm ofshore of U.S. States O Yes O No O Other
other than Alaska

Explain any responses of “other” in the table above.

C-8. a. How much time (i.e., days) was this wastewatertreatmentsystem Operated in 20117

days in 2011

AND

uch time (i.e., days) was this wastewatertreatment system operated in Alaska waters in

days in Alaska waters in 2011
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WASTEWATER TREATMENT SYSTEM # (cont.)

C-9.

Indicate in the following table where your vessel discharged from this wastewater
treatment system in 2011. Please be sure you have one response per cell in this table.

Did this wastewater treatment system

Vessel Location discharge at any time in the following
locations?
W ithin 1 nm from shore in Alaska waters O Yes O No 0O Other
Outside 1 nm from shore In Alaska waters O Yes O No O Other
Outside Alaska waters, but within 12 nm O Yes 0o No 0O Other

of Alaska shore

During Alaska cruises, but outside 12 nm 0O Yes 0o No O Other

of Alaska shore

W ithin 3 nm of shore of U.S. States other O Yes O No O Other
than Alaska

Outside 3 nm ofshore of U.S. States 0o Yes O No O Other
otherthan Alaska

Explain any responses of “other” in the table above.

C-10.

a.

How much time (in hours) did this wastewatertreatment system diSChargeoutside Alaska

waters, butwithin 12 nm ofAlaska shore in 2011 ?

hours in 2011

AND

w uch time (in hours) did this wastewatertreatment system discharge in Alaska waters in

20117

hours in Alaska waters in 2011
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SECTION D: WASTEWATER GENERATION, COLLECTION,AND TREATMENT
COSTS

Section D requests information on the costs for each graywater and/or sewage treatment system
(including holding tanks) onboard this cruise vessel. Specifically, the information requested in this section
includes capital costs and operating costs (in U.S. Dollars) for the wastewater treatment system, space
availability on the cruise vessel, and power generation.

NOTE: If you have more than one wastewater treatment system, photocopy Questions D-1 through
13 before writing on it, and indicate the Wastewater Treatment System #. In addition, if a treatment
system is a split system (i.e., the system is made up of more than one treatment unit) please
answer questions D-1 through D-13 for each UNIT of the system. An example would be an AWTS
that has a starboard treatment unit and a port treatment unit.

WASTEWATER TREATMENT SYSTEM #

D-1. Complete the table below for the original costs associated with each graywaterand/or sewage
treatment systems identified in this survey, including the collection and holding tanks (include the
year each costwas incurred). Onlyinclude costs for wastewatertreatmentsystems thattreat
graywaterand sewage. Ifyou have data for costs itemized differently, complete the table below
using best engineering estimates and provide the additional data as an attachment.

Type of Year Cost
Cost Project Cost Incurred

Direct Purchased equipment (incdludes al equipment for the installation or upgrade: $

mechanical equipment; electrical equipment; spare perts and noninstalled equipment
spares; freight charges; taxes, insurance, and duties)

Purchased equipment installation (includes installation of all equipment: electrical  $
equipment, mechanical equipment, structural supports, insulation, and paint)

Instrumentation and control (incdludes purchase, installation, and calibration) $
Piping (includes cost of pipe, pipe hangars, fittings, valves, insulation, and $

installation)

Indirect  Engineering costs (includes process design and general engineering, drafting, cost  $
engineering, consulting fees, supenvision, inspection)
Construction expenses (includes construction todls and equipment; permits, taxes, $
insurance)
Contractor’s fees (includes contractor costs for procurement, handing, and $
oversight)
Contingency actually expended (to compensate for unpredictable everts suchas = $

storrs, floods, strikes, price changes, errars in estinetes, design changes
(unexpected retrofit costs), etc.)

Total capital cost for project $
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WASTEWATER TREATMENT SYSTEM # (cont.)

D-2. In the table below, apportion the “purchased equipment”and “purchased equipment installation”
costs provided in Question D-1 among the wastewatertreatment units (e.g., biological treatment,
membrane filtration, ultraviolet disinfection). If data are not readily available in this format, use
bestengineering estimates.

Major Piece of Wastewater Treatment Purchased Year Cost
System Equipment Cost Installation Cost Incurred

R R < B = - S = - S /- S
R - A - - T == < A T A <

TOTAL:
D-3. W hat date was the wastewatertreatment system installed? / (mmlyy)
W hat date did the wastewatertreatmentsystem begin operations? / (mmlyy)
D-4. Provide actual operating and maintenance (O&M) costs paid and rates for this wastewater

treatment system during calendaryear 2011. Include operating labor, maintenance labor,
maintenance equipment and contracted services, sampling/monitoring costs, chemical costs, and
sludge, oil, or other residual transfer fees.

O&M Category 2011 Cost Rate

Ship’s labor (operating and maintenance) § $ Der/hr
(average rate of labor)

Training Costs (specific to operations of $ $ cer/hr
wastewater treatment system) (average rate of labor)
Contractor labor (operating and $ $ cer/hr
maintenance) (average rate of labor)
Maintenance: equipment and materials $

(e.g., spare parts, replacement
equipment)
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O&M Category 2011 Cost Rate

Maintenance: contracted services (e.g., $
contractors, vendors)

Costs for laboratory analysis $

Chemical costs $

W astewatertransfer (i.e., at shore-side $ $ oer m3
facility)

Sludge transfer $ $ oer m3
Other sludge transfer, if other $ $ oer m3

classifications apply to your area
(specify type):

Oil transfer (specify source): $ $ per m3
Othertreatmentresidual (specify): $ $ Derm3
Energy Costs $ $ oer
mw
$ oer
kW
Other (specify): $ $ per m3

(if applicable)

Other (specify): $ $ Der m3
(if applicable)

Total $

D-5. The wastewater aeration process used forthe AWTS is fundamentalto ammonia reduction
performance. Please provide information on how the aeration process is performed on this
vessel, including the operations and maintenance ofthe aeration system.

13
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WASTEWATER TREATMENT SYSTEM # (cont.)

D-6. Is the aeration system designed and operated according to the AWTS Vendorrecommendations?
O Yes u] No

D-7. Have you made any recent changes to the aeration system on this vessel in an attempt to

improve ammonia reduction performance ofthe AWTS?
O Yes m] No
D-8. Are you currently researching aeration system modifications that could improve ammonia
reduction performance ofthe AWTS installed on this vessel?

If yes, what estimated costs would be incurred to implementan improved aeration of tanks as set

out by the AWTS Vendor?

Installation Costs $ (USD)
Operational Costs $ peryear (USD)
D-9. Provide information on any modifications from the original as-built vendor specifications and/or

greaterthan 24 hourshutdowns which have occurred to this wastewatertreatmentsystem since
2004. Modifications may include the replacement, upgrade, or addition of one or more
wastewatertreatment system components. Explain why treatment system components have
been replaced, upgraded, or added (e.g., compliance with wastewater permit.) Ifthe treatment
system was shut down, please explain why. Include the costs forthese modifications or

shutdowns.

Date Range  Treatment
fﬂgﬂﬁf&%mg (mm/ddlyy - System Reason Cost (USD)
© mnvddlyy) Affected

1 1Shut Down $
O Modification
O Shut Down $
f1 Modification
1 1Shut Down $
O Modification
O Shut Down $
O Modification

14
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WASTEWATER TREATMENT SYSTEM # (cont.)

D-10.

D-11.

Provide information on any modifications from the original as-built vendor specifications and/or
greaterthan 24 hourshutdowns planned to occurto this wastewatertreatmentsystem during the
next five years (2012 through 2016). Explain why the treatment system will be replaced,
upgraded, or added. Ifthe treatmentsystem will be shutdown, please explain why. Include the
estimated costs for these modifications or shutdowns.

Treatment
System Reason Cost (USD)

Affected

Shut Down or Year
Modification? Planned

1 1Shut Doan $
O Modification
f~I Shut Down $
[U Modification
[H Shut Down $
O Modification

I~I Shut Down $
[H Modification

Provide information on any modifications to the sewage orgraywater generation, piping, or
collection/holding systems (otherthan treatment) since 2004. Modifications may include the
replacement, upgrade, rerouting, or addition of system components. Explain why the components
have been replaced, upgraded, rerouted, or added (e.g., reroute graywater sources from
overboard discharge to graywatercollection and holding tanks). Include the costs for these
modifications.

Modification Date Reason for Modification (Sggt)
$
$
$
$

15



ADEC Data Collection Survey 04/13/12

WASTEWATER TREATMENT SYSTEM # (cont.)

D-12. Provide information on any modifications forthe sewage or graywater generation, piping, or
collection/holding systems (otherthan treatment) planned to occurduring the nextfive years (2012
through 2016) in order to reduce ammonia and/or dissolved metals in effluent. Explain why the

systems will be replaced, upgraded, rerouted, or added. Include the estimated costs for these

modifications.

Planned Year Planned Reason Cost (USD)
Modification
$
$
$
$
D-13. In the table below, provide the location and dimensions ofthe spaces housing the wastewater

treatment system(s) (excluding all holding tanks). Include space needed to supportthe
wastewatertreatment system, such as on-board laboratory space and/or chemical/lequipment
storage space. In addition, provide the wastewatertreatmentsystem components housed in each
space. All wastewatertreatmentsystem components indicated in Section 3 and/or ancillary
equipment should be included in this table. Assign each space a name (e.g., Space #1).

Location on ) ) Treatment System Components
Space Name Cruise Vessel Dimensions Housed in this Space

Length (m)
Width (m)
Height (m)
Length (m)
Width (m)
Height (m)
Length (m)
Wdth (m)
Height (m)
Length (m)
Wadth (m)
Height (m)
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WASTEWATER TREATMENT SYSTEM # (cont.)

D-14. Is space available to install add-on wastewatertreatmentsystem components in or near the

space housing the wastewatertreatmentsystem?

O Yes o No (Go to Question D-15)

In the table below, provide the dimensions ofthe areas ofthe spaces housing the wastewater
treatment system (s) available to install additional wastewatertreatment units, if required.

S N Dimensions of Area Available to Install Additional
pace Name Wastewater Treatment System Components

Length (m)
Width (m)
Height (m)
Length (m)
Width (m)
Height (m)
Length (m)
Width (m)
Height (m)
Length (m)
Width (m)
Height (m)

D-15. Ifyou had to install add-on wastewatertreatmentsystem components, indicate below the location
and dimensions of spaces, including spaces elsewhere on the cruise vesselwhere wastewater
treatment system components might be installed. This space could include space currently
occupied by obsolete equipment. In addition, provide whetherthe space has access to utilities and
the distance ofthe space from the currentwastewatertreatment system.

Distance from Current Wastewater
Accessto Wastewater Treatment Treatment

Location on Cruise Vessel Dimensions of Space Utilities? System SystemNo.
Lot ('r(g? O Yes o
Height (m) O No
VL\?(E](A? EH Yes m
Height (m) o No
mé? EH Yes m
Height (M) H No
V'-\m‘(r(r’;) EH Yes o
Height (M) EH No
VL\?E‘(I(T’P EH Yes "
Height (M) 0o No
VI-\?(ErEr(rr)ﬂ EH Yes m
Height (m) BH No

17
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WASTEWATER TREATMENT SYSTEM # g, (cont.)

D-16. Would it be feasible for this ship to install additional wastewatertreatment system components
specific to ammonia and/or dissolved metals removal, interms of available space?

If you answered no, please explain the limiting factors:

D-17. If additional AWTS components were to be installed in the future, how much power generation

capacity is available on the ship to operate those additional components?

kW /hour

18
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SECTION E: POLLUTION PREVENTION METHODS

Section E requests information to evaluate the status of current pollution prevention methods used
onboard this cruise vessel, identify pollution prevention technologies, and quantify the performance
ofthe methods. The information will identify specific methods that may be described by the Panel.

If you provide an estimate, note the methods that were used to make the estimate on the
“Comments” page (page 3, A-2) along with the question number to which the estimate refers.

E-1. Pollution Prevention Methods

Please list environmental management, pollution prevention, orwaste reduction methods

implemented to reduce concentrations of pollutants in effluent during the 2011 cruise season.

10.

19
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(9)
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For each pollution prevention method listed above, please answer the following questions
(make a copy of this and the following page for each method.)

Identify the list number from E-1 and describe method:

W as the method employed year-round or only while the vessel was operating in Alaska waters?

O Year-round O Only in Alaska waters

List affected cruise vessel process(es) and wastewater streams:

Listtargeted pollutants:

Costand/or savings of implementing method: $

Costofinstallation/implementation $

Net change in operating costs as a result ofthe method: $

W hatwas the reduction in the quantity ofwastewatergenerated as a result of this

method?

m~/day

W hatwas the reduction in the quantity of fresh (potable) water requirements as a resultof this

method?

rrAday




ADEC Data Collection Survey 04/13/12

E-2. (cont.) Method number from E-I:

(h) Did the method resultin a change in chemicals/pollutants discharged in wastewater?

O Yes o No (Go to Question E-3)

W hatwas the change in chemicals/pollutants discharged in wastewater?

Increase or Decrease in

. R . i ity?
Chemical/Pollutant Quantity Discharged? Change in Quantity

O increase kg/day
0O decrease liters/day

O increase kg/day
O decrease liters/day

0O increase kg/day
0O decrease liters/day

(i) W hatwas the change in the quantity of solids generated?

Increase or Decrease in

Quantity Discharged? Change in Quantity?
Solid
O increase ord decrease kg/day
O increase or 0 decrease kg/day
O increase ord decrease kg/day
E-3. Implementation of Future Pollution Prevention Practices

Do you plan on implementing any pollution prevention, pollution management, or waste
reduction practices in the future? If so, please list below.

Practice Scheduled Implementation (date)
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SECTION F: POLLUTION DISCHARGE PRACTICES

Section F requests information to evaluate the pattern of discharge practices for this cruise vessel,
identify pollution control methods, and quantify the performance ofthe practices. The responses will
inform ADEC about holding alternatives used by the vessel to meet permitted standards.

F-1. Describe yourtreated wastewaterdischarge practices while operating in waters in and near

Alaska. Please check all thatapply and indicate the reasons this cruise vessel uses this method.

m] Discharge wastewater in waters in and nearAlaska only when more than 1 nautical mile
from shore while traveling at more than 6 knots

Continuous discharge ofwastewater in waters in and near Alaska

Hold wastewater for discharge outside Alaska waters (outside 3 nm)

Other

F-2. Is the treated wastewater reused?

O Yes

O No

If yes, forwhat?

If no, state the reason(s) the treated wastewater is not reused.



F-3.
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If shore-side treatment facilities were available, would you off-load wastewater to them
instead of using the vessel's wastewatertreatment system?

Explain why orwhy not.

At approximately what unitcostwould use of shore-side facilities become prohibitive?

$__ = perm3

How do you view your vessel's wastewater discharge patterns:

m] A manageable partofdoing business in Alaska

O A burden to setting an ideal cruise itinerary

m] A significant disruption to business operations

O An operational compromise thatreduces overall profits
m] Other - Please describe:

Does receiving a continuous discharge approval help ease the burden of managing wastewater
during Alaska cruises? If so, how?

Do existing state or federal wastewater regulations affectthis vessel's itineraries? |If so, please
describe how.
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Do existing state or federal wastewater regulations affect this vessel's discharge practices? If so,
please describe how.

Do you foresee making changes to this vessel’s itineraries based on meeting Alaska wastewater
permit conditions in the future? Please explain why or why not.

Do you foresee making changes to this vessel's discharge practices based on meeting Alaska
wastewater permit conditions in the future? Please explain why orwhy not.

Please provide any further comments you wish to share with ADEC regarding this vessel’s
wastewater discharge strategies.

24
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SECTION G: BEST AVAILABLE CONTROL TECHNOLOGY EVALUATION

Section G requests information needed to evaluate methods for pollution prevention, control, and
treatment using a Best Available Control Technologies (BACT) framework. Please provide your
best estimates of feasibility and cost for pollution prevention, control, and treatment options.

Treatment options consist of add-on polishing wunits to reduce concentrations of ammonia,
dissolved copper, dissolved nickel, and dissolved zinc to Alaska W ater Quality Standards (AWQS)
at the point of discharge. In addition, a worksheet is provided in the event your plans include
replacing the AWTS for an individual ship.

Please complete the gray areas of each worksheet with the most accurate information or estimates
available.

G-1: Influent/Effluent Information

G-2: Add-on Wastewater Treatment Options

G-3: Pollution Prevention Methods

G-4: Pollution Control Methods

G-5: Replacement Wastewater Treatment System Options

25
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Best Available Technology Evaluation
G-1: Influent/Effluent Information

Instructions:

In the table below, ADEC's Cruise Ship Program used information provided with the Notice of Intent for General Permit2009DB0026 to outline effluent
concentrations that are typically discharged from the ship. Please provide influent concentrations and removal percentages for pollutants listed below; this will

allow ADEC to better understand the performance ofthe AWTS currently installed on the ship. AS 46.03.362

Name of Permitted OperatorA/essel:
Maximum Passenger + Crew Capacity:
Existing WWT System:

Design Capacity:

Maximum BW Generation: Maximum GW Generation:
Average Discharge Flow rate: Maximum Discharge Flow rate:
Influent Mass Loading, Influent Concentrations
pounds per day (provide range and Average 2011 Removal
Pollutant AWQS . P 9 . Effluent Concentrations
operated (provide range average of potential (n=X) (Percent)
and average) influent concentrations) B
Ammonia 1.0 mg/l
Copper 3.1 pg/l
Nickel 8.2 pgl/l
Zinc 81.0 pg/l
60 mg/l Limit,
BOD .
Maximum
150 mg/l Limit,
TSS .
Maximum
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Influent Mass Loading, Influent Concentrations
ounds per da (provide range and Average 2011 Removal
Pollutant AWQS b P . Y b 9 . Effluent Concentrations
operated (provide range average of potential (n=X) (Percent)
and average) influent concentrations) B

) 43 per 100 milliliters
Fecal Coliform L. )
Limit, Maximum
0.0075 mg/l

Residual Chlorine - .
Limit, Maximum

GW = Gray Water

BW = Black Water
AWQS = Alaska Water Quality Standards
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Best Available Technology Evaluation
G-2: Add-on Wastewater Treatment (WWT) Options

Instructions: pPlease provide information on add-on wastewater treatment (WWT) technologies that are intended to meet Alaska W ater Quality Standards at the
point of discharge orto improve effluent quality forammonia and dissolved metals. Add-on WW T technologies are defined here as wastewater treatment systems

(orcomponents) that can be added on to and enhance the removal performance of an existing advanced wastewater treatment system (AWTS.)

Name of Permitted Operator/Vessel: **individual Cruise Ship**

Pollutant Add-On WWT Options
Potential Add-On Estimated Estimated Technical Est. Capital Est. Annual O&M Rank Options as
WWT Technology Additional design Feasibility Cost (USD) Cost (USDl/yr) First, Second, etc.
Removal (%) - capacity based on
Technical Please rate from of From Note 1, From Note 2, feasibility and
Effectiveness (m3day) 0 (low) to 10 (high). below below cost.

Use last page to
explain rating.
Ammonia 1. Membrane

Process

2. Adsorption

3. Other (specify)

Copper Based on this data,
no add-on treatment

needed for copper
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Pollutant
Potential Add-On
WWT Technology

Nickel 1. Membrane

Process

2. lon Exchange (IX)

Polishing-On-ship

Regeneration

3. (IX) Polishing-
Load & Dispose

of Resins

4. Other (specify)

Zinc 1. Membrane

Process

2. lon Exchange (IX)

Polishing-On-ship

Regeneration

3. (IX) Polishing-
Load & Dispose
of Resins

4. Other (specify)

Estimated Estimated
Additional design
Removal (%) - capacity

Technical
Effectiveness (m3day)

Add-On WWT Options

Technical
Feasibility

Please rate from of
0 (low) to 10 (high).
Use last page to
explain rating.

29
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Cost (USD)

From Note 1,
below
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Est. Annual O&M
Cost (USDl/yr)

Rank Options as
First, Second, etc.

based on
From Note 2, feasibility and
below cost.



**Individual Cruise Ship** ADEC Data Collection Survey 04/13/12

In the space below, please provide your reasoning for the technical feasibility ratings you have assigned to the options above.
Reference a specific add-on treatment option, where applicable.
Feasibility is a subjective rating of the practicality of the technology in terms of engineering and other operational aspects. For example, is

there adequate space, capacity and powerto operate add-on technologies?
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Cost Calculation Tables (please photocopy and fill out Notes 1 and 2 for each Add-on WWT Option listed in the table above.)

Note 1

Type of
Cost

Direct

Indirect

Capital Costs

Purchased equipment(includes all equipmentfor the installation or upgrade: mechanical equipment; $
electrical equipment; spare parts and noninstalled equipment spares; freight charges; taxes, insurance,
and duties)

Purchased equipmentinstallation (includes installation of all equipment: electrical equipment, $

mechanical equipment, structural supports, insulation, and paint)

Instrumentation and control (includes purchase, installation, and calibration) $
Piping (includes cost of pipe, pipe hangars, fittings, valves, insulation, and installation) $
Engineering COSts (includes process design and general engineering, drafting, cost engineering, $

consulting fees, supervision, inspection)

Construction expenses (includes construction tools and equipment; permits, taxes, insurance) $
Contractor’s fees (includes contractor costs for procurement, handling, and oversight) $
Contingency actually expended (to compensate for unpredictable events such as storms, floods, $

strikes, price changes, errors in estimates, design changes (unexpected retrofit costs), etc.)

Total capital cost for option s
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Note 2
O&M Category Estimated Annual Cost (USD) Rate (USD)
Ship's labor (operating and maintenance) $ $ per/hr (averaae rate of labor}
Training Costs (specific to operations of wastewater treatment $ $ Der/hr (averaae rate of labor}
system)
Contractor labor (operating and maintenance) $ $ cer/hr (averaae rate of labor}
Maintenance: equipment and materials (e.g., spare parts, $
replacementequipment)
Maintenance: contracted services (e.g., contractors, vendors) $
Costs for laboratory analysis $
Chemical costs $
W astewatertransfer (i.e., at shore-side facility) $ $ oerm3
Sludge transfer $ 3 oerm3
Other sludge transfer, ifother classifications apply to your $ 3 oerm3
area (specify type):
Oil transfer (specify source): $ $ Derm3
Othertreatment residual (Specify): $ 3 oerm3
Energy Costs $ $ oer mW
$ oer kw
other (specify): $ s oerm3
(if applicable)
other (sSpecify): $ $ oerm3
(ifapplicable)
Total O&M Costs $
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Best Available Technology Evaluation
G-3: Pollution Prevention Methods

Instructions: pPilease provide information regarding pollution prevention methods that are capable of reducing the amount ofammonia and dissolved metals in
cruise ship wastewater and help your vessel achieve compliance with AWQS atthe pointofdischarge. Prevention methods are defined here as those measures
that reduce the amount of a pollutantthat enters wastewater streams that are subsequently discharged from the cruise ship. Examples include banning ammonia

based cleaners and substitution of piping m aterial.

Name of Permitted Operator/Vessel: **individual Cruise Ship**

Pollutant Prevention Methods
Method capable of Method Reduction with Technical Implementation Estimated Rank Methods
reducing amount of currently in  Prevention Method Feasibility Feasibility Annual Cost as First,
pollutant entering use? <% )- Second, etc.
wastewater Technical Please rate from 0 Please rate (USD)
(yes/no) Effectiveness (low) to 10 (high). from 0 (low) to
Use next page to 10 (high). Use
explain rating. next page to
explain rating.
Ammonia 1. Product Substitution

2. Other (specify)

3. Other (specify)

Copper 1. Product Substitution

2. Management ofwater

hardness
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Pollutant

Nickel

Zinc

Method capable of

reducing amount of

pollutant entering

wastewater

3. Substitute piping material

4. Other (specify)

1. Product Substitution

2. Management ofwater

hardness

3. Substitute piping material

4. Other (specify)

5. Other (specify)

1. Product Substitution

2. Managementofwater

hardness

Prevention Methods

Method Reduction with Technical
currently in  Prevention Method Feasibility
use? (%)-
Technical Please rate from 0
(yes/no) Effectiveness (low) to 10 (high).

Use next page to
explain rating.
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Implementation Estimated Rank Methods
Feasibility Annual Cost as First,
Second, etc.
Please rate (USD)

from O (low) to
10 (high). Use
next page to

explain rating.
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Pollutant
Method capable of
reducing amount of

pollutant entering
wastewater

3. Substitute piping material

4. Other (specify)

5. Other (specify)

Prevention Methods

Method Reduction with Technical
currently in  Prevention Method Feasibility
use? (%)-
Technical Please rate from 0
(yes/no) Effectiveness (low) to 10 (high).

Use next page to
explain rating.
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Implementation Estimated Rank Methods
Feasibility Annual Cost as First,
Second, etc.
Please rate (USD)

from O (low) to
10 (high). Use
next page to

explain rating.
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Feasibility Questions for Prevention—Use in determining technical feasibility and implementation feasibility (please photocopy this page and fill out for
each prevention method listed in the table above.)

Prevention Method: Steps/Action Items Costs (USD)
Please indicate whether itis a one-time cost or
ongoing (annual)

List of Steps/Actions needed to 1.

implement prevention method.

Steps that are in place or could be 1.

implemented at minimal cost.

Steps that are infeasible and why. 1.
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In the space below, please provide your reasoning for the technical and implementation feasibility ratings you have assigned to the
methods above. Reference a specific pollution prevention method, where applicable.
Technical Feasibility:

Implementation Feasibility:
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Best Available Technology Evaluation
G- 4: Pollution Control Methods

Instructions: pPilease provide information on pollution control methods forammonia and dissolved metals in cruise ship wastewater. Control methods are defined
here as those measures that reduce the amount of pollutant in wastewater discharged by this vessel into Alaska waters. Examples may include treating partial

waste streams and holding for discharge outside of permit limits, and discharge to an on-shore treatment system.

Name of Permitted Operator/Vessel: +**Individual Cruise Ship**

Pollutant Control Methods
Method Technical Implementation
capable of Method  Currently/expected Currently/expected Feasibility Feasibility Estimated Rank
reducing the currently to apply to what to apply to what Annual Methods
amount of in use? Percentage (%) of Percentage (%) of  Please rate on from Please rate from 0 Cost as First,
pollutants treated sewaae? treated gravwater? 0 (low) to 10 (high). (low) to 10 (high). Second,
discharged yes/no Use next page to Use next page to (USD) etc.

Ammonia

1. Treat and
Hold for O ff-
shore

discharge.

2. Discharge
to On-shore
treatment

system

3. Other
(specify)

explain rating.
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Pollutant

Nickel

Zinc

Method
capable of Method  Currently/expected
reducing the currently to apply to what
amount of in use? Percentage (%) of
pollutants treated sewacte?
discharged yes/no

1. Treat and
Hold for O ff-
shore

discharge.

2. Discharge
to On-shore
treatment

system

3. Other

1. Treat and
Hold for O ff-
shore

discharge.

2. Discharge
to On-shore
treatment

system

Currently/expected
to apply to what
Percentage (%) of

treated gravwater?

39
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Technical
Feasibility

Please rate on from
0 (low) to 10 (high).
Use next page to
explain rating.
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Implementation

Feasibility Estimated Rank
Annual Methods
Please rate from O Cost as First,
(low) to 10 (high). Second,
Use next page to (USD) etc.

explain rating.
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Feasibility Questions for Control—Use in determining technical feasibility and implementation feasibility (please photocopy this page and fill out for
each control method listed in the table above.)

Control Method:
Costs (USD)
Steps/Action Items
Please indicate whether a one-
time or ongoing cost (annual.)
List of Steps/Actions needed to 1.

implementcontrol method.

Steps that are in place or could be 1.

implemented at minimal cost.

Steps that are infeasible and why. 1.
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In the space below, please provide your reasoning for the technical and implementation feasibility ratings you have assigned to the
methods above. Reference a specific pollution control method, where applicable.

Technical Feasibility:

Implementation Feasibility:
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**Individual Cruise Ship** ADEC Data Collection Survey 04/13/12

Best Available Technology Evaluation
G-5: Replacement Wastewater Treatment Systems

Instructions: Please provide information on new installations of advanced wastewater treatment systems (AW TS) that are potentially capable of

producing cruise ship effluentthat meets AWQS atthe pointofdischarge, including those forammonia and dissolved metals.

Name of Permitted Operator/Vessel: +**Individual Cruise Ship**

1. What was the expected economic life of your current AWTS when it was originally installed? years

2. What is its current expected economic life, taking modifications and upgrades into consideration?

Please describe in detail:

3. Have you considered or researched a replacement AWTS that would be capable of producing effluent that meets AWQS at the point
of discharge for all pollutants, including ammonia and dissolved metals? j58 Yes Q No

If yes, please answer the following questions regarding the replacement AWTS considered/researched:

Please describe the system in detail:
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**Individual Cruise Ship** ADEC Data Collection Survey 04/13/12

Make and Model

Design Capacity (m3/day)

Percentages oftreated: Graywater: Blackwater:

Total percentage of all wastewater treated:

Please provide the estimated Removal Efficiency (%) that the replacement AWTS described above can achieve for the following
pollutants:

Pollutant Removal Efficiency (%) Performance Guarantee? Conditions of Guarantee
Yes/No
Ammonia

Dissolved Copper

Dissolved Nickel



**Individual Cruise Ship** ADEC Data Collection Survey 04/13/12

Dissolved Zinc

BOD

TSS

Fecal coliform

Chlorine
Technical Effectiveness Implementation Feasibility Est. Capital Cost of Est. Annual O&M Cost for
Replacement AWTS (USD) Replacement AWTS (USD per
Please rate from 0 (low) to 10 Please rate from 0 (low) to 10 year)
(high). (high). (From Note 1, below)
Use next page to explain scoring. Use next page to explain scoring. (From Note 2, below)



**Individual Cruise Ship** ADEC Data Collection Survey 04/13/12

In the space below, please provide your reasoning for the technical effectiveness and implementation feasibility ratings you
have assigned to the replacement AWTS above.

Technical Effectiveness:

Implementation Feasibility:
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**Individual Cruise Ship**

Cost Calculation Tables for replacement AWTS considered.

Note 1

Type of
Cost

Direct

Indirect

Capital Costs

Purchased equipment(includes all equipment for the installation or upgrade: mechanical
equipment; electrical equipment; spare parts and non-installed equipment spares; freight

charges; taxes, insurance, and duties)

Purchased equipmentinstallation (includes installation of all equipment: electrical

equipment, mechanical equipment, structural supports, insulation, and paint)

Instrumentation and control (includes purchase, installation, and calibration)

Piping (includes costof pipe, pipe hangars, fittings, valves, insulation, and

installation)

Engineering COStS (includes process design and general engineering, drafting, cost

engineering, consulting fees, supervision, inspection)

Construction expenses (includes construction tools and equipment; permits, taxes,

insurance)

Contractor’s fees (includes contractor costs for procurement, handling, and

oversight)

Contingencyactually expended (tO compensate for unpredictable events such as

storms, floods, strikes, price changes, errors in estimates, design changes (unexpected

retrofit costs), etc.)

ADEC Data Collection Survey 04/13/12

Cost (USD)

Total capital cost for replacement AWTS s
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**Individual Cruise Ship**

Note 2

O&M Category

Ship's labor (operating and maintenance)

Training Costs (specific to operations of wastewater

treatment system)

Contractor labor (operating and maintenance)

Maintenance: equipmentand materials (e.g., spare

parts, replacementequipment)

Maintenance: contracted services (e.g., contractors,

vendors)

Costs for laboratory analysis
Chemical costs

W astewatertransfer (i.e., at shore-side facility)

Sludge transfer

Estimated Annual Cost

ADEC Data Collection Survey 04/13/12

Rate (USD)

oer/hr (averaae rate of labor)

oer/hr (averaae rate of labor!

oer/hr (averaae rate of labor!

oerm3

oerm3



**Individual Cruise Ship** ADEC Data Collection Survey 04/13/12

O&M Category Estimated Annual Cost Rate (USD)

Other sludge transfer, if other classifications apply $

to your area (specify type)'.

Oil transfer (specify source): $ $ per m3

Othertreatment residual (Specify)'. $ $ perm3

Energy Costs $ $ per m W
$ per kW

other (specify): $ $ perm3
(ifapplicable)

other (specify): $ $ perm3
(if applicable)

Total O&M Costs $
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Quise Ship Westewater Scence Advisory Panel
Preliminary Report Novenrber 2012 Alaska Departrment of Environmerntal Conservation

A PPENDIX B

Summ arized Results of Survey



Cruise Ship Wastewater Science Advisory Panel
Preliminary Report November 2012 Alaska Department of Environmental Conservation
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Key:

Y - answered

o=notanswered at all

\ = answered in part

n/a = marked as n/a

A -l
A-2
A-3
A-4
A-5
A-6
B -1l

B-2

C-I
c-2
c-3
c-4
c-5
c-6
c-7
c-8
c-9

Cc-10

Contact Inform ation
Comments

2011 Days in AK water
Typical?

Plan to be in AK for 20137
Planned Modifications?

W aste Destination

Flow Rates

Holding Capacity (hours)
Untreated waste to Shore?
Volume and type transferred
Treated waste to Shore?
Volume and type transferred
System Name

System Manufacturer

Batch or Continuous

How many batches/day
Batch Volume

Average volume m3/day
Location of WWTS operation
Days WWTS operated/in AK

W here Discharge?

Time discharge outside and inside of A

Carnival
Spirit
y
o
20

Typ
No

No

y

chem/Graywa

Cont
n/a
n/a
250
/
120/70
y

0/1700

Norwegian
1
Star

78
Typ

No

No

61/77
No
n/a
No
n/a

Scanship

Cont
n/a
n/a
1023
y
365/78
y

30/850

Norwegian

Pearl

y

y

78
Typ

No

No

61/77
No
n/a
No
n/a
Scanship
y
Cont
n/a
n/a
1023
y
365/78
y

30/670

Disney Wonder

90
First
Yes
No
y
y
Sl.lcombined
No
n/a
No
n/a
Hamworthy
y
Cont
n/a
n/a
750
y

355/72

36/924.5

Seven Seas Oceania
N avigator Regatta
0 0
64 66
Higher First
Yes Yes
No No
y y
y y
72/12 72172
No No
n/a n/a
No No
n/a n/a

Scanship WO on W ater AG F

y Norderstedt
Cont Cont
n/a n/a
nl/a nla
300 170

y y

365/64 198/66
y y
38/1416 14.5/1236.5



D-10
D -l
D-12
D-13
D-14
D-15
D-16
D-17
E-I
E-2
E-3
F-l
F-2
F-3

F-4

F-5
F-6

F-7

Original Cost of WWTS
purchase vs installation cost
Date of installation and ops

O &M Costs

Aeration description

Aeration system used to spec
Changes to aeration to improve?
Research for mods to aeration
Info on mods

Planned mods?

Mods to piping and holding
Mods planned to reduce metals and ar
Space dimensions

More space available

describe

feasible to add components
power available?

pollutions prevention methods
description of methods

future plans

Treated discharge practices
Treated water reused?

Would you use shore facilities

Costat not feasible to use $/m 3

How do you view patterns
Does continuous discharge help
Do regs affect itineraries

Do regs affect discharge

Would you change intineraries

Would you change discharge practices

Carnival

Spirit

—

n/a
n/a
n/a

n/a

n/a
n/a

n/a

No
n/a
n/a

n/a

No

No

Manageable
Yes
No
No
n/a

n/a

Norwegian

Starl

T< <

n <0 < <<

n

None

n/a

No
Yes

>$0

Manageable
Yes
Yes
Yes

Possibly

Yes

Norwegian

Pearl

< 2 < 0 —

r I <K<K @

No

Yes

>$0

Manageable

Yes

Yes

Yes
Possibly

Yes

Disney Wonder

— »n o o

n <

-

oo ——

Yes

Unknown

Manageable

Yes
Yes
Yes

No

Yes

Seven Seas

Navigator

nn o I <K<K <L<K<O®

n

No

Yes

Manageable

Yes
No
No
No

No

Oceania

Regatta

No

n/a

n/a

No
No
$10-15

Manageable

Yes
No
No
No

No



Carnival Norwegian Norwegian Seven Seas Oceania
Disney Wonder

Spirit Starl Pearl N avigator Regatta
F -1l Comments 0 0 0 0 /
G -l BAT Influent/Effluent Inform ation 0 \ \ \ \ /
G-2 BAT Add-on Options n/a n/a nla \ \ \
G-3 BAT PP Methods n/a n/a n/a \ \ n/a
G-4 BAT Control nla nla n/a \ \ \
G-5 BAT Replacement n/a \ \ \ \

YES YES No No No No

EPA Survey

1 NCL Includes Vendor Proposal from Scanship

2 Note detailed pollution prevention text

3 Operated butdidn't discharge

4 Much ofresponse not legible

5 All princess docs have same inform ation for Section E

6 Replacing gray water system



Key:

S - answered

o =not answered at all
\ = answered in part

n/a = marked as n/a

A -l Contact Inform ation

A-2 Comments

A-3 2011 Days in AK water

A-4 Typical?

A-5 Plan to be in AK for 20137
A-6 Planned Modifications?

B -1l W aste Destination

B-2 Flow Rates

B-3 Holding Capacity (hours)
B-4 Untreated waste to Shore?
B-5 Volume and type transferred
B-6 Treated waste to Shore?

B-7 Volume and type transferred
C -l System Name

C-2 System Manufacturer

C-3 Batch or Continuous

C-4 How many batches/day

C-5 Batch Volume

C-6 Average volume m3/day
Cc-7 Location of WWTS operation
Cc-8 Days WWTS operated/in AK
Cc-9 W here Discharge?

C-10 Time discharge outside and inside of A

Statendam 2

99
Typ

Yes

No

72172
No
n/a
No
n/a

Zenon

Cont
n/a
n/a

510

365/99
S

294/671

Volendam 2

V
o
99
Typ
Yes

No

78178
No
n/a
No
nla

Zenon

Cont
n/a
n/a
482
V

365/99

21.46/982

W esterdam 2

V

(o]
99
Typ

Yes

land addon exi

S
S

543.6/56.3
No
n/a
No
n/a

tOCHEM/OVIV(

Cont
n/a
n/a

200/342
V

365/82

>/

0/0 :13/0

Zaandam 2

103
Typ

Yes

78178
No
n/a
No
n/a

Zenon

Cont
n/a
n/a

249.4
S

365/103
S

18/1882.5

Silver Coral
Shadow34 Princess5
o
94 99
Higher Typ
Yes/No Yes
No No
V
S \%
87187 72172
No No
n/a n/a
No Yes
n/a \
risan 250/Biopamworthy)
u/
Cont Cont
n/a n/a
n/a n/a
0/25 200/150
V
6/0: 365/91 365/99
\% \%
0/0: 0/0 481748

Diamond

Princess

101
Typ

Yes

No
V

S
57/57

yes 6.72 $/m 3
S

No

n/a

Hamworthyx3

Cont

n/a

n/a

270/211/211

365/101

721750



D-10
D -1
D-12
D-13
D-14
D-15
D-16
D-17
E-I
E-2
E-3
F-l
F-2
F-3

F-4

Original Cost of WWTS
purchase vs installation cost
Date of installation and ops

O &M Costs

Aeration description

Aeration system used to spec
Changes to aeration to improve?
Research for mods to aeration
Info on mods

Planned mods?

Mods to piping and holding
Mods planned to reduce metals and ar
Space dimensions

More space available

describe

feasible to add components
power available?

pollutions prevention methods
description of methods

future plans

Treated discharge practices
Treated water reused?

Would you use shore facilities

Cost at not feasible to use $/m 3

How do you view patterns
Does continuous discharge help
Do regs affect itineraries

Do regs affect discharge

Would you change intineraries

Would you change discharge practices

Statendam 2

<< << << << <=<=<™ <

2
o

< < < <-

No

n/a

Burden
Yes
Yes
Yes
Yes

Yes

Volendam 2

<< << << << << <<=

< <

No

n/a

Burden
Yes
Yes
Yes
Yes

Yes

W esterdam

< < < << <<=<<

< <- Z

No

No

Burden
Yes
Yes
Yes
Yes

Yes

2

2 Silver Coral Diamond
Zaandam , .
Shadow 4 Princess Princess
Y \ X \
Y \ n/a \
Y . Y
Y | Y
Y . Y Y
Y 0 Y Yes
Y Y Y No
Y Y 0 No
Y Y n/a n/a
Y 0 n/a n/a
Y Y n/a n/a
Y 0 n/a No
Y Y Y
No No No No
\ \ nla nla
Y Y Y No
Y 0 Y .
Y Y Y Y
VA \ Z VA
\ 0 z z
Y Y Y Y
No No No No
No Yes/No Yes Yes
n/a Unknown $70 $70
Managhble Burden/O
but thersee Burden/Other
Burden expensive note see note
Yes Yes/No Yes Yes
Yes 0 Yes Yes
Yes 0 Yes Yes
Yes 0 No No
Yes 0 No No



Silver Coral Diamond
Statendam?2 Volendam2 \Westerdam Zaandam

Shadows4 PrincessS Princess

F-1l  Comments z z 4 J */ Vv \Y

G -1 BAT Influent/Effluent Information z Z z z n/a z z

G-2  BAT Add-on Options z z z z \ n/a

G-3  BAT PP Methods z z z z 0 \ \

G-4  BAT Control z Z z z \Y \ 0

G-5  BAT Replacement z z z z \ z \
EPA Survey YES YES No YES No Yes Yes

1 NCL Includes Vendor Proposal from Set
2 Note detailed pollution prevention texl
3 Operated but didn't discharge

4 Much of response not legible

5 All princess docs have same informatio
6 Replacing gray water system



Key:

V = answered

0 = not answered at all
\ = answered in part
n/a = marked as n/a

Golden Island  Sapphire Sea
Princess  Princess  Princess  Princess

A-l Contact Information \ \ \

A-2 Comments S S \4 \4

A-3 2011 Days in AK water 76 99 72 52

A-4 Typical? Typ Typ Typ Typ

A-5 Plan to be in AK for 2013? Yes Yes Yes No

A-6 Planned Modifications? No No No No

B-1  Waste Destination \ -/

B-2 Flow Rates \ \4

B-3 Holding Capacity (hours) 208/80.4  72/72 57 91/91
B-4 Untreated waste to Shore? es 17.43/mes 4.69 $/m No  es $4.40/m3
B-5 Volume and type transferred n/a S

B-6 Treated waste to Shore? No No No No

B-7 Volume and type transferred n/a n/a n/a n/a

C-I System Name amworthyworthy/Hamworthy Mliworthy MBRx2
c-2 System Manufacturer \4 \ \%

c-3 Batch or Continuous Cont Cont Cont Cont
c-4 How many batches/day n/a n/a n/a n/a

c-5 Batch Volume n/a n/a n/a n/a

c-6 Average volume m3/day 8.5/175/18 156/159 .9/169.3/1P11.9/197.9
c-7 Location of WWTS operation S \

c-8 Days WWTS operated/in AK 365/76  363/99  364/72  363/52
c-9  Where Discharge? S >/

c-10  Time discharge outside and inside of A 13/1102 182/731 20/1062 9/493



Golden Island  Sapphire Sea
Princess  Princess  Princess  Princess

D-1 Original Cost of WWTS S
D-2 purchase vs installation cost n/a n/a n/a n/a
D-3 Date of installation and ops
p-4  O&M Costs S S
D-5 Aeration description \ S \4
D-6 Aeration system used to spec Yes Yes Yes Yes
D-7 Changes to aeration to improve? No No No No
D-8 Research for mods to aeration No No No No
D-9 Info on mods n/a n/a n/a n/a
p-10  Planned mods? No No No No
D -l Mods to piping and holding Yes No Yes No
p-12  Mods planned to reduce metals and ar No No No No
D-13  Space dimensions \4 v
p-14  More space available No No No No
p-15  describe n/a n/a n/a n/a
p-16  feasible to add components No No No No
D-17 power available? \ \ \ \
E-I pollutions prevention methods -/ v
E-2 description of methods y S v
E-3 future plans s v S
F-l Treated discharge practices \ S s \
F-2 Treated water reused? No No No No
F-3 Would you use shore facilities Yes Yes Yes Yes
F-4 Cost at not feasible to use $/m3 $70 $70 $70 $70
Burden/O Burden/O Burden/O Burden/O
ther see thersee thersee ther see
F-5 How do you view patterns note note note note
F-6 Does continuous discharge help Yes Yes Yes Yes
F-7 Do regs affect itineraries Yes Yes Yes Yes
F-8 Do regs affect discharge Yes Yes Yes Yes
F-9 Would you change intineraries No No No No

F-10  Would you change discharge practices No No No No



F-ll Comments
G-I BAT Influent/Effluent Information
G-2 BAT Add-on Options
G-3 BAT PP Methods
G-4 BAT Control
G-5 BAT Replacement
EPA Survey

1 NCL Includes Vendor Proposal from See
2 Note detailed pollution prevention texl

3 Operated but didn't discharge
4 Much of response not legible

5 All princess docs have same informatio

6 Replacing gray water system

Golden
Princess

Y
Y

n/a
n/a

No

Island
Princess

Y

n/a
No

Yes

Sapphire
Princess

AN

7

n/a
No

\

Yes

Sea
Princess

Y
7

n/a
No

\

No



Department of Fish and Game

DIVISION OF HABITAT
Headquarters Office

PO Box 115526
802 3rd Street
Juneau, Alaska 99811-5526
Main: 907.465.2747
Fax: 907.465.2066
February 8, 2013

Senator Kevin Meyer

Co-Chair, Senate Finance Committee
Alaska State Capitol, Room 518
Juneau, AK 99801-1182

Dear Co-Chair Senator Meyer:

During the Senate Finance Committee hearing on February 7thon House Bill 80, the Alaska
Department of Fish and Game (ADF&G) was asked to provide information and perspective on
treated wastewater discharges from cruise ships.

Background on Water Quality Standards

Under the federal Clean Water Act, the Department of Environmental Conservation (DEC) is
required to conduct routine reviews of its water quality criteria to make sure they continue to
reflect the latest science and will continue to protect aquatic life. ADF&G participates in those
reviews.

In 2009, DEC was conducting a routine review of the copper criteria. As a part of ADF&G’s
participation and evaluation of that copper criteria review, the ADF&G contracted with Scannell
Technical Services for a literature review on the effects of copper on aquatic species. Dr. Phyllis
Weber Scannell, a retired ADF&G Habitat biologist, conducted a literature review and prepared
the report which was published by ADF&G as “Habitat Technical Report 09-04, Effects of
Copper on Aguatic Species: A review of the literature. Scannell, Phyllis Weber, 2009,
Fairbanks.” That report provided a briefdiscussion of the US Environmental Protection Agency
(USEPA) and the State of Alaska Water Quality (AWQ) acute and chronic copper criteria for
aquatic life, and published scientific iTterature was reviewed to address concerns from the state
and federal agencies and the public that the AWQ acute and chronic copper criteria may not
adequately protect aquatic life. The report included a discussion on the effects of copper to fish,
aquatic intertebrates, aquatic plants, and algae. The conclusion in the Executive Summary of the
report states that “In most natural water systems, the AWQ acute and chronic criteria should
provide adequate protection to most aquatic species.” Based in large part on this report, ADF&G
did not recommend and DEC did not propose changes to the copper criteria for protection of
aquatic life.

Concern has been expressed in legislative hearings about olfactory response effects on salmon in
salt water and reference to a 2007 NOAA study was made. That study addressed and identified
some behavioral responses of juvenile coho samon to copper in fresh waters, but noted that “...
copper’s effect on salmonid olfaction in saltwater environments remains a recognized data gap
and it is presently uncertain whether the BMC [benchmark concentrations] thresholds derived in



Senate Finance Committee -2- February 8, 2013

this document apply to salt water environments... While the physiological basis for salmonid
olfaction is well characterized, the transition to saltwater may involve important changes in
olfactory receptor neuron function that ultimately influence the expression of the as yet
unidentified ligands for dCu [dissolved copper].”

The ADF&G and DEC believe that based on current science, the water quality criteria for copper
for marine waters are protective of aquatic life. Both agencies are aware that additional research
is being conducted and will be evaluating the results of that data when it is available. Only when
there is sufficient and credible data that can withstand EPA and public scrutiny, will DEC
propose changes to the water quality criteria.

Heavy Metals Analysis

The ADF&G has been supporting an ongoing DEC project to collect fish tissue samples
throughout the state and from multiple species. Those samples are tested for heavy metals,
including copper. Results of that work can be found at: http://dec.alaska.gov/eli/vet/fish.htm.

Cruise Ship Mixing Zones

Under the current DEC permit, only 7 large commercial passenger vessels (cruise ships) are
allowed to discharge while in port. The mixing zones authorized by the permit are very small
and all AWQ standards are expected to be met at the edge of the mixing zone. The only
“exposure” of fish to the water within the mixing zone would be briefand we wouldn’t expect
any toxic effects to fish due to the limited exposure time. Because water quality standards are
mndelecTt? vessels.Avewould not expect any toxic effects tn henth.ii-
organisms and therefore have not recommended biomonitoring.

As proposed, and because the AWQ standards are met at the edge of the mixing zones, ADF&G

does not have any fishery, harvest, or habitat conflict concerns with the changes that would be
enacted through the passage of this legislation.

Randy Bates
Director

cc: Cora Campbell, Commissioner, ADF&G


http://dec.alaska.gov/eli/vet/fish.htm

THE STATE Department of Environmental
AL A S K A Conservation
OFFICE OF THE COMMISSIONER

Governor Sean Parnell Post Office Box 111800
410 V\lllag'tyAveme Qite 303

LneauAlasIe99811—1800

Main: 907.465.5066
Fax 907.465.5070

February 6, 2013

Edward K. Thomas

President

Central Council Tlingit and Haida Indian Tribes of Alaska
9097 Glacier Highway

Juneau, Alaska 99801-6922

Dear Mr. Thomas:

I am in receipt of a copy of your February 1 letter to the House Resources Committee expressing concerns
about House Bill 80, a bill that would make several changes to existing state requirements relating
specifically to the discharge of treated wastewater from commercial passenger vessels (““cruise ships™). |
appreciate your interest in this bill and the need to protect water quality. | am providing some information
that might be helpful in understanding why the Department of Environmental Conservation, which has
been working diligently for a number of years on the concerns you describe in your letter, believes HB 80
would not result in the adverse effects on water quality you anticipate. In this letter, 1 also note several
important provisions in DEC’s water quality criteria and mixing zone regulations, which will continue to
apply to cruise ships just as they do to other dischargers, and how these provisions protect marine and fresh
waters of Alaska. We at DEC would be pleased to have the opportunity to follow up with you or your board
on any other questions or concerns you might still have on this topic.

Background

All large cruise ships discharging in Alaska currently have Advanced Wastewater Discharge Treatment
Systems onboard to treat wastewater before discharge. An earlier science panel, the current Science
Advisory Panel, and the Department have all determined that, as a class, cruise ships using Advanced
Wastewater Treatment systems have the best technology available for ships. Advanced Wastewater
Treatment Systems generally produce higher quality effluent than shore-side treatment plants. The quality
of the treated effluent of these cruise ships also exceeds that of other types of vessels operating in Alaska
waters that do not employ Advanced Wastewater Treatment Systems.

In 2012 there were 28 ships that came to Alaska. Only 17 were permitted by DEC to discharge treated
wastewater in Alaska waters. Eleven were permitted to discharge only while underway. Only seven cruise
ships were also authorized to discharge while in port, with more stringent effluent limits.

Current state law requires large cruise ships that discharge treated wastewater into waters of the state to
meet state water quality criteria “at the point of discharge.” In other words, the quality of the treated
effluent has to meet these high standards in the pipe within the ship before it is discharged into the receiving
waters. No other dischargers, including other types of ships or shore-side treatment plants, are held to this
standard, nor could most of them likely come close to meeting it. HB 80 would authorize DEC to permit
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large cruise ship discharges using the same requirements that apply to all other dischargers in Alaska —those
dischargers include community domestic wastewater treatment facilities and discharges from the timber, il
and gas, seafood, mining, and construction industries. Under HB 80, cruise ships operating in Alaska would
be allowed to apply for a mixing zone. A mixing zone is a limited area in the receiving water where the
treated effluent “mixes” with the receiving water before all water quality criteria must be met. Shore-based
facilities around Alaska have been permitted to operate with such mixing zones for decades. All draft
wastewater discharge permits and the proposed mixing zones, including permits for cruise ships, are publicly
noticed for review and comment.

However, under HB 80, only large cruise ships with Advanced Wastewater Treatment Systems are even
eligible to apply for authorization of a mixing zone. This assures that large cruise ships operating in Alaska
will continue to have the best available wastewater treatment systems on-board. As you may already know,
the treated effluent from these systems already largely meets state water quality criteria “at the point of
discharge” and it is likely mixing zones would only be required for four parameters - ammonia and three
dissolved metals (zinc, nickel and copper.)

Again, only large cruise ships with Advanced Wastewater Treatment Systems could apply for a mixing zone.
Even then, no mixing zones would be allowed unless they could show to DEC’s satisfaction that the
discharge would also comply with the 19-point “test” in DEC’s mixing zone regulations. These are the
same regulations that apply to all other dischargers. The mixing zone regulations include requirements such
as:

- no lethality to passing organisms

- overall biological integrity of the waterbody will not be impaired

-mixing zone is as small as practicable

- can’t preclude fish and shellfish harvesting

- can’t result in a reduction in fish or shellfish population levels

- can’t contain pollutants that bioaccumulate or persist above natural levels

- can’t result in undesirable or nuisance aquatic species

With these background points in mind, I will try to address some of the specific concerns raised in your
letter.

Concern: HB 80 will significantly reduce protection of Alaskan marine water quality from pollution,
in part because DEC sets different discharge limits for different vessels and ships get to set their
own limits.

There are different types of Advanced Wastewater Treatment Systems made by different manufacturers.
Some of them are configured differently and they may treat different waste streams. Even though some
vessels may have the same type of system, there may be individual differences in the effluent quality due in
part to these differences in configuration. These differences are accounted for by DEC when preparing its
permit. Permit limits are not now, nor would they be under HB"80 determined by the cruise ship companies
themselves.

Concern: Cruise ships discharged 23-160 times over the “allowable amount under water quality
standards.” This will increase algal blooms and increase paralytic shellfish poisoning.

The chronic marine water quality criterion for ammonia (a nutrient) that is established to protect aquatic life
is 1 milligram per liter (mg/l) over a four-day period. A gram is about 1/28 of an ounce. One milligram
would be one one-thousandth of that amount, or one twenty-eight thousandth of an ounce. A liter is about
a quart, so the standard is approximately one twenty-eight-thousandth of an ounce in a quart of water.
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Effluent limits for ammonia in the current cruise ship wastewater discharge permit, for the seven vessels
permitted to discharge in port, range from 12-28 milligrams per liter, which equals four ten-thousandth to
ten ten-thousandth of an ounce in a quart of water. These permit limits are established to ensure that water
quality standards are met in the marine water within about 15 yards of the discharge point for those seven
vessels that are permitted to discharge when stationary. This is fully protective of the aquatic life in marine
waters.

The effluent limits in the current permit for ammonia for the 17 vessels that were permitted to discharge
underway range from 12-143 milligrams per liter. Dilution when avessel discharges while underway is so
great that the water quality standard is met nearly instantaneously after discharge to marine waters. For
example, the diludon is calculated to be about 1 in 50,000 when a ship is going 6 knots. In other words, if
the concentration of ammonia being discharged is 143 milligrams per liter, within seconds that 143
milligrams per liter is diluted to 143 + 50,000, or 0.00286 milligrams per liter, which is far below the 1
milligram per liter standard. Thus, there is an extremely low risk that any aquatic life in the area of the cruise
ship would be exposed to any harmful concentrations of spphufafits. ~Any exposure that could occur would
be extremely short in duration because of the rapid mixing,'Earner tnan the exposure occurring over a period
of days or hours as would be necessary for effects to occur.

There was no science or data provided by or to the Science Advisory Panel indicating that cruise ship
discharges in Alaska cause an increase in algae growth, let alone, cause a bloom. Nor was any scientific link
to paralytic shellfish poisoning in Alaska provided. The Science Advisory Panel was aware of information
about nitrogen and phosphorous loading from cruise ships in the Baltic Sea, but the Panel as a whole did
not extend that concern to Alaska. That is likely due to the very different nature of the Baltic Sea —it is
shallow (about 30 fathoms deep) with avery low exchange of water —water remains in the Baltic for up

30 years. Additionally, there are some 80+ million passengers in the Baltic Sea each year, whereas all o
Alaska only has about one million passengers per year.

If any data or analyses come forward to show these nutrients could be concerns in Alaska, they could be
addressed either in the state’s water quality criteria, the state mixing zone regulations, or the terms of the
permit itself. Nothing in HB 80 limits or changes DEC’s authorities in these areas.

Concern: Discharging ammonia and other waste will support the growth and propagation of
invasive species. Invasive species may come from cruise ship wastewater discharges.

Again, no data or analyses were provided to the Science Advisory Panel regarding a concern like this. DEC
regulations prohibit a mixing zone if it will result in undesirable or nuisance aquatic life. Wastewater on a
cruise ship -which originates as drinking water -is generated from its use in accommodations, the galley, the
laundry, etc. It is highly unlikely that the original water source (drinking water) would contain invasive
species and even more unlikely that such a species could survive treatment through an Advanced
Wastewater Treatment System. However, if data or analyses are developed that show invasive species could
be a concern, these concerns could be addressed through DEC’s existing authorities and permit conditions,
which again would not be diminished by HB 80.

Concern: HB 80 is not based on the best available science and technology and limits public dfi nQ
participation because the Science Advisory Panel has only issued a preliminary report and HB~80
repeals the Science Advisory Panel prior to its “legislatively mandated final report.” This eliminates
further public involvement.

The existing law directs DEC to evaluate potential wastewater treatment methods that could result in cruise
ships meeting water quality standards at the point of discharge, with advice from a Science Advisory Panel.
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The Panel does not have an obligation to produce a report; however, they elected to provide information
and findings to DEC through a report on their work. Although the title of their report includes the word
“Preliminary,” the finding they made that Advanced Wastewater Treatment Systems, as a class, are the best
currently available and are anticipated to jmntinue to be the best available systems in the foreseeable future,
are definitive. These findings support HSo&vA thorough reading of the contents of the report, and not
just selected portions and the title, is important in order to understand the report’s findings. The results of
two science advisory panels and two technology conferences have produced consistent results. There are no
existing or emerging technologies available and engineered for installation on cruise ships that will allow the
ships to meet all water quality standards at the point of discharge.

Again, it is also important to remember that DEC has many other statutory authorities (like its ability to set
and amend water quality criteria and to put necessary limitations on the authorization of mixing zones) that
will continue in full force if Hff"Pj*asses. Under HB-ot"DEC retains its existing authority to continue to
evaluate future technological improvements and to hold cruise ships to higher standards as technology
advances.

Conferences and the Panel’s meetings have been open to the public and any future workshops sponsored by
DEC would also be open to the public. The public has an opportunity to review and comment on a new
draft of the cruise ship wastewater discharge permit every time it is re-issued (every 5 years'l. Historically,
when DEC has convened its own technology conferences, these have been noticed and open to the public,
including the cruise ship wastewater treatment technology workshops DEC convened in Juneau in 2009 and
in September of 2012.

Concern: The panel only considered the impacts of one ship discharging in Alaskan waters and did
not consider the effects of multiple ships. A newer, more sophisticated dilution model is needed.

Among the many requirements of DEC’s mixing zone regulations, consideration must be given to the
cumulative effects of multiple discharges, including discharges from sources other than cruise ships. In
setting effluent limits for wastewater discharges from cruise ships or from other types of regulated ships or
facilities, the Department considers other discharges in the area and other types of information such as
effluent quality, quantity, and location; the characteristics of the discharge; characteristics of the receiving
water such as flow, tidal influence, and stratification; and dilution studies specific to the type of discharge.
The models DEC uses to predict concentrations within and at the boundaries of proposed mixing zones are
in standard use around the country. If refinements to these models become available, they can be
incorporated. Again, would not put any limitations on DEC’s ability to do this.

Concern: The Department is not considering the effects of dissolved copper in saltwater habitats.

Water quality standards are established by each state under a process set out in the federal Clean Water Act
and implementing regulations by EPA. Following the federal requirements, DEC sets water quality criteria
for different pollutants (such as for copper) that are designed to protect the existing and potential uses (such
as the growth and propagation of fish and shellfish) of marine and freshwater. States are required to review
their water quality criteria every three years to ensure they incorporate the most current and defensible
science. The criteria are established in DEC regulations which undergo public review and comment, and
which must be approved by EPA. The Science Advisory Panel was not tasked with evaluating the
appropriateness of any of the Department’s water quality criteria. HB 80 does not make any changes to the
water quality criteria. Nor does HB 80 in any way change the rigorous scientific and public process DEC is
required to follow to set and update its water quality criteria, including its statewide marine and freshwater
criteria for copper.
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The Department adopted copper criteria for both fresh and marine water developed by the Environmental
Protection Agency to protect aquatic life. These criteria were based on many studies of both chronic and
acute toxicity in marine and fresh water.

Recent studies indicating behavioral changes in salmonids at low concentrations of copper have been done
in fresh water. The researchers themselves indicated that their results cannot be extrapolated to marine
waters. The Department will continue to evaluate the evolving science on copper and when/if it is
scientifically defensible, will change the water quality criteria for fresh and/or marine waters as appropriate.

Concern: Marine species will be at risk if less stringent discharge standards are implemented.

The cruise ships in Alaska have vastly improved the quality of wastewater discharge since all vessels began
using Advanced Wastewater Treatment Systems by 2004. There have been no indications of harm to aquatic
resources either before or since that time.

HB 80 will treat cruise ship discharge permits based on potential impact to the environment rather than
based on the source of the discharge. The bill will result in them being permitted to discharge under the
same rules as all other discharges and which are described above. Permits for the discharge of treated
wastewater generally become more stringent over time, not less.

Thank you again for your interest in this legislation. Again, 1 would be happy to provide you with any
additional information that may help you understand the legislation, cruise ship activities in the State, and
the nature of their treated wastewater discharges.

Sincerely,

Larry Hartig
Commissioner

cc: The Honorable Senator Giessel
The Honorable Senator Dyson
The Honorable Senator Kelly
The Honorable Senator Meyer
The Honorable Representative Feige
The Honorable Representative Saddler
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An Assessment of Alaska Cruise Ship
W astewater Discharges by the First Cruise
Ship Science Advisory Panel in 2002

AmnMars
Mintoer 2001-2002 Sence Adiisary Pard
Senior Sff Sertist
Emergency Response Division
Office of Response and Restoration

. Rational Ocean Service
National Oceanic and Atmospheric Administration
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My Background

PhD Fisheries. Effects pollution on salmon

*

Leader, Biology Division, Southern California Coastal Water
Research Project (SCCWRP) - 9 years assessing major
wastewater discharges

Ecologist, Puget Sound MESA Program - Effects of pollution in
the Sound

National Status and Trends Program - helped initiate national
pollution monitoring

Member, Co-author, NRC Committee on Managing Wastewater
Discharges in Coastal Areas

« Ecologist and Senior Staff Scientist- NOAA Emergency
Response Division. Support USCG during spills.

+ Exxon Valdez - 22 years of recovery studies

+ Bioremediation

+ Dispersants and dispersant use

+ Deepwater Horizon - Dispersion white paperand Congress

Quick Look at the 5 Questions

Alan Mearms NOAAYHAZMAT
Alan.mearms@noaa.gov

Sept. 2011

Disclaimer
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ﬂeuews
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Process of 2001-02 Science
Advisory Panel

= \What did Panel do towork together and
successfully produce and publish findings?

« How did they organize report witing?
= What resources did they have? Need?
« How did they work together?

» Howdid they resolve conflicts?

1. What did Panel do to work together and
successfully produce and publish findings?

 [VEt (see details below)

« Conflict of Interest Disclosures

» Agreed on a risk-based framework

« Topics divided up

* Homework, lead authors interactw/ co-

= Worked well W/ Agencies (DEC, EPA),
Indlustry
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2. How did they organize report writing? 3. What resources did they have? Need?
. . . « Effluent data (from Colonell et al 1999 forward
. Panel d|V|ded IﬂtO Chapter tealTB « Effluent monitoring data by DEC

« Literature, peer-reviewed and gray

° EaCh team had a Ieaj aUthOI’ am Sevel’a| co- + 0Ongoing (new) data on effluent chemistry by ADEC
authors

« Facilitator (USCG ret'd) was a technical expert

« Each panelist was lead author or co-author of
one or more Chapters + Research vessel (arranged by facilitator)

. Daft Chapters Wwere I’evleV\Ed wa" parel « Access to cruise ships in Juneau, Seattle. On board 2-day
members

« Facilities of panel member's agencies for writing, printing, email

cruise and cruise ship conference room

EPA IX Laboratory for WET Testing

» Facilitator lead discussion of overall outline
» ADEC staff contribute sections

Presence at EPA-sponsored dye dilution study in Miami

4. How did they work together?

« Face-to-face 2-3 day meetings, conference calls

5. How did they resolve conflicts?

.

« Conflict of interest disclosures Conflict of Interest Disclosures

« Discussion and adoption of Risk Assessment framework Agreement on a framework (risk assessment)

+ Responded to public questions and concerns: Agreement on Contaminants of Concern
* Microlayer (sea surface pollution)

« Effluent toxicity testing (Appendix 8)

« Sediment contamination

* Mass loading and overlapping ship tracks

« Cumulative effects /sensitive species (eg., humpback whales)

Scientific debates... .excellent scientific exchanges

Multiple approaches to key issues (ie, dispersion and transport)

Lot of homework, literature review, modeling, etc.

Do not recall significant conflict other than at the beginning...
+ Panel-added concems/added values: what the framework would be (above)
* Contaminants of Concern . o At least one panel member changed level of concern based on
= Mussel Watch data from NOAA shoreline monitoring seeing actual data on dilution
« Pharmaceuticals
« Mortality from shear
« 7 Scientific papers (including EPA Miami)

.

Members and Disciplines of the
2001-2002 Science Advisory Panel

« Marlin Atkinson, University of Hawaii, Biological Oceanography

* CJ Beegle-Krause, NOAA HazMat, Fate and transport modeling

+ Kenwyn George, ADEC, Civil Engineering

*  Ken Hall, Univ. of British Columbia Civil Engineering

« Lincoln Loehr, Stoel Rives, LLP Oceanography

* Charles McGee Orange Co. Sanitation Microbiology

« Alan Mearns, NOAA HazMat, Marine Ecology and Spill Science
* Michael Stekoll, University of Alaska, Chemistry

* Michael Watson, EPA, Region X Environmental Toxicology

« David Eley, US Coast Guard (Ret'd), Facilitator and Civil Engineering

« Carolyn Morehouse ~ ADEC Technical Supportand Monitoring

Alan Meams NOAA/HAZIMAT
Alan.mearns@noaa.gov 2
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Risk Assessment Framework

Risk Assessment

Science Panel Actions 2001-02
o Irgoected Vessdls, induding stores, didveste
» Ryvienad pest effiLernt dramstry ad kederiacia
» Roomerchd dhergss, edtitias for ctacdledtion
* Ryvienad rewcka (o Hity; velues)
. Faﬁdmﬂjmcnjsa;, fiddstLdies irc BERAMNI

mégy\aa'mmtra](mdier

Assessment Questions

« What’s discharged?
*«Where does itgo?
*«“Who”is exposed?
*What are the effects?

*«How should we manage it?

Alan Meams NOAA/HAZMAT
Alan.mearns@noaa.gov

Sept. 2011

Simple Assessment Questions
and Flow

« What's discharged?
*Where does itgo?
*“Who”is exposed?
*What are the effects?

*«How should we manage it?

Panel inspecting ships’ storage, discharge records

What is Discharged?
« Black water  Effluent fromtailets
« Grey Water  From showers, sinks, laundry
= Holding Tanks in or below engine room

* Treatment (in 2000-2002)
*Nre
*MD
"Adatd" -verias rewtedhologies

« Darfadion - d1cnn=, v
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Contaminants of Concern

» Fecal coliform bacteria

« Persistent Organics (pesticides, PCB’s)

« \olatile Organic Compounds (eg, benzene)
= Polycyclic Aromatic Hydrocarbons (PAH’)
« Base Neutral/Acid Compounds (phenols)

. '&%J\e/letals (eg, mercury, copper) and

« Nutrients (Nitrogen, Phosphorus)

Sampling port

Assessment Questions

« What’s discharged?
«+ Where does itgo?
*“Who" is exposed?
*What are the effects?

e How should we manage it?

Alan Mearms NOAAYHAZMAT
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Wastewater Sampling 2000-02

« >200 samples gray and blackwater

= Bacteria, conventional pallutants, pesticides,
metals, hydrocarbons, chlorine, etc

« Representative sampling very difficult

 “Advanced” Treatment systems not
functioning well in 2000, much better in 2001
and 2002

Effluent Concentrations 2000
. g?(dhn%%%l\mmmdad(
o (72 dremicals aly 17 doove citection linits
* Rdtidds ad ROBs ot citected

AT

* CGHaire 031078 parts prnillin

Large Ships
(250 - >2000 passengers)

. I?I%\allrwge ;éﬁ;( locaty braﬂm
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Large Ships Mnrgarﬁssecnmlmlelﬂflrd
(250 - >2000 passengers) dipnovirgat 9 kots

il ol

Dilution and Dispersion Studies Comparison of Dilution Rates
. * EPA Dye Study (4 ships, 9.1 t0 19 Knots)
- US EPA Dye Pl Mani, A
. ;’ S Eye | ume S.t”d;’;ld sml at‘.Jg 2002 <EPA Messured 288412 to 643810
E;?I'Sgce( I\:”_e )"Fobde""? De_\gjanfc - « EPA Calculated 255,499 to 907,574
. on X rmula el en X e ”
il ton ;z:J" o P e Panel”Model 227,992 1o 854,309

« Large Ships “nominal” * 50,00(X"
» Wastewater Qutfall diffuser 20 to 500

'Grenaiediutionsltytrerad

Dilution (wake) Concentrations:
Fecal Coliform Bacteria

EPA Dye Dilution

(based on summer 2000 data)

Results indicate that discharges behind cruise ships moving at

between 9 and 17 knots are rapidly diluted by a factor of V\brSt Case scenario (50,0001) d'lut&j to
260,000:1 to 580,000:1. These results are larger than dilution Wthn a fa'_‘,tor Of 2 Oanteﬂm (Z(X) |VPN) by
factors estimated by previous modeling efforts. This suggests ITDV' VeSSG|S

that previous studies underestimate the impact of turbulence rg

caused by the propellers and displacement of the ship’s hull.

With actual mixing (>>100,000:1) no ship
effluent would have exceeded the criterion
(200 MPN) regardless of level of treatment

Alan Mearms NOAAHAZMAT
Alan.mearms@noaa.gov 5
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Dilution (wake) Concentrations:
Chemicals (based on 2000 data)

= The injection of effluent occurs in a stronly
mixing weke; contarminant concentrations in
the low parts per trillion range in seconds to
minutes ... and meet all water quality criteria

« Metals from effluent result in increases in low

parts per trillion range and meet all water
quality criteria. Even the highest copper
effluent value was not a problem after
dilution.

Exposure Pathways and
Resources at Risk
Recreational activity (kayakers, divers)
Merine life
* Inthe water column
* On shore

» On the Sea Surface (microlayer)
* On the sea floor

People: Fecal Coliform Bacteria

Exceedance of the applicable bacteria
standard would not result from cruise ships
discharging any effluent underway at a speed
of six knots or more and a mile from shore.

Based on the Summer 2000 data.

Alan Mearms NOAA/HAZMAT
Alan.mearns@noaa.gov
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Assessment Questions

« What’s discharged?
*Where does itgo?
« “Who" is exposed?
*What are the effects?

*How should we manage it?

Assessment Questions

¢« What’s discharged?

*Where does itgo?
*“Who”is exposed?
« What are the effects?

*« How should we manage it?

Nutrients and Eutrophi‘cation
Mean total nitrogen in wastewater 0.07 mg/L
Below re%ional background after dilution
>50,000:

Results in excess pri roduction 0.03
chlorophyll/L PrTEY P o

Can result in one one-hundredth or less X
increase of natural background production

Considered to be trivial. /

. 2011
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EPA Whole Effluent Toxicity (WET) - 2002
o Sxeffluerts tested fortodaty to4 srsitive natire
aTH1STS
 Madmumdliution recpired far N Qeenetde Hieds
s A00:1 fora

* Mden NOECdIutianwes 2081
bRl

« Hgrest Didtyvies d.e todHariretion

Sea Surface Microlayer

200-300 uM thick natural film

Plankton, eggs and larvae of fishes and
invertebrates

Diluted wastewater (moving ships) will not
-Jnnrpase contamination of micro-layer

At issue is nor}nn\/iég (anchored) vessel
discharge in protected bays, inlets

Mechanical shear likely source of injury to
marine plankton

Assessment Questions

« What’s discharged?
* Where does itgo?
*«“Who”is exposed?
*What are the effects?

+How should we manage it?
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Sea surface microlayer

SDisfamtiioom

Marine Sediments

Resulting from cumulative (mass Ioadin%)
effects (Multiple discharges over season

Copper is “worst case” material

The rate of flow of Copper on suspended
solids from cumulative seasonal discharges
would not increase sediment concentrations
‘above natural background

Best Management Practices
o UeGenpolos
. é%iaaicmydsdﬂgshlomﬁcﬂedﬂge
. Pgdemmnasmdwmm

 Ogtagea>6 ks, X niefrandore
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Impact of Science Panel Studies? Thoughts Ten Years Later
L o Whetis (are) dyective(s) of ek ofdje recpirenant?

. m%mmm life? (freshwtervill ke

* Rd.e nass amission leedirg ozard?
. artemetnesarisias blod

* My UionBlldinartide in2006 ad .
%qgﬁ}%?&mmzrg o Wetaretreeniranatd trachdfs
+ Subsequent waste handling
« Carbon emissions (full life cycle)

Publications by SAP and EPA Collaborators
(first7 in Proceedings, IEE/MTS Oceans 03) More Information?

Morehouse, C. and D. Koch. 2003. Alaska's Cruise Ship Initiative and the
Commercial Passenger Vessel Environmental Compliance Program. pp 372-375

Morehouse, C. 2003. Wastewater sampling and analysis for commercial 3 .
passenger vessels. pp.376-seo hittp:/Awwvstate.ak us/dec/water/cruise_ships/
Loehr, L.C., M. Atkinson, K. George and CJ Beegle-Krause. 2003. Us_ing a -

simple dilution model to estimate wastewater contaminant concentrations behind

moving passenger vessels. pp 390-393

Heinen, E.. K, Potts, L. Snow, W. Trulli and D. Redford. 2003. Dilution of H

wastewater discharges from moving cruise ships. pp 386-389 ProceedlngS, Oceans 2m31 MTS/IEEE,
McGee, C.D. and L.C. Loehr. 2003. An assessment offecal coliform bacteria in CO'UITbla, Nbryland

cruise ship wastewater discharge. pp. 733-736

Mearns, A.J., M. Stekoll, K. Hall. CJ Eee?le'Krasue, M. Watson and M. Atkinson.
2003. Biologicaland ecological effects ofwastewater discharges from cruise
ships, ppl. 737-747

Eley, W. D. and C.H. Morehouse. 2003. Evaluation of new technology for
shipboard wastewater treatment. pp. 748-753

Loehr, L.C., C.-). Beegle-Krause, K. George, C.D. McGee. A.J. Mearns and M. J.
Atkinson. 2006. The significance ofdilution in evaluating possible impacts of
wastewater discharges from large cruise ships. marine Pollution Bulletin 52
(2006): 681-688. et al. 2006.

Additional Reference

National Research Council. 1993. Managing Wastewater in
Coastal Urban Areas. Committee on Wastewater
Management for Coastal Urban Areas. water, Science and
Technology Board, Commission on Engineering and
Technical Systems, National Research Council. National
Academy of Sciences, National Academy Press. 477 pp.
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EXECUTIVE SUMMARY

Appointed in 2009, the Alaska Cruise Ship Wastewater Science Advisory Panel
has met for five face-to-face meetings in Juneau and participated in ten teleconferences

since February 2010. All meetings and teleconferences were open to the public.

The Panel reviewed the legal framework of the Cruise Ship Program, House Bill
(HB) 134; the existing water quality standards, Alaska Department of Environmental

Conservation (DEC) cruise ship permits, and municipal wastewater permits.

The Panel compared the effectiveness of existing on-board treatment systems
and reviewed the efforts that different cruise ship lines have taken to improve the quality
of their wastewater discharge. The Panel researched available technologies used in
shore-based facilities to decrease concentrations of ammonia and dissolved copper,

dissolved nickel, and dissolved zinc for wastewater effluent.

The Panel worked with DEC to prepare data questionnaires about existing
treatment systems, new technologies, and cost of installation and operation of current
systems. Cruise operators responded to these questionnaires, providing valuable data

that allowed the Panel to evaluate the cost of implementing currently used systems.

The Panel collaborated on this preliminary report that discusses: the sources of
constituents of concern (ammonia, dissolved copper, dissolved nickel, and dissolved
zinc); current levels of effluent quality achieved; current and additional methods of
pollution prevention, control, and treatment; the environmental benefits of implementing

additional methods, and the economic feasibility to do so.
The preliminary findings of the Panel are outlined below.

Advanced Wastewater Treatment Systems (AWTS) were designed to meet
required criteria for conventional pollutants and are the most advanced, effective, and
proven treatment systems available. This is especially true when AWTS are compared

to municipal treatment plants discharging to marine waters.

Aquatic organisms, including fish and marine mammals, are protected through

the cruise ship General Permit.

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 marine W ater Quality Criteria at the point of discharge for the
constituents of concern (ammonia and dissolved copper, dissolved nickel, and dissolved
zinc).

A dilution model developed by the first Alaska Cruise Ship Wastewater Science
Advisory Panel and dye studies conducted by EPA demonstrate that concentrations
lower than the Water Quality Criteria are attained within seconds following AWTS
discharge and that acute and chronic exposures would not occur. Dilution modeling is

used for permitting other wastewater discharges.

The Panel was unable to identify technologically effective and economically

feasible treatment methods capable of consistently meeting the numeric W ater Quality

ix 8202
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Criteria at the point of discharge and that have been proven on cruise ships. Application
of existing technologies in addition to AWTS, such as nitrification, ion exchange (I1X) and
reverse osmosis (RO), is expected to further reduce ammonia and dissolved metal
concentrations. However, there is no evidence to prove adding additional technology will
be technologically effective at meeting W ater Quality Criteria, be economically feasible,
or provide significant environmental benefit. Modifying operational procedures and
additional staff training may help improve treatment performance. The panel

recommends continued sampling and monitoring of cruise ship effluent.

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 W ater Quality Criteria at the point of

discharge.
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If the wastewater effluents were all from large cruise ships that were discharging
underway, the observed WET values would not be of concern because of the high dilution
ratesl Because the greatest chronic toxicity measurement was observed from a small ship
which discharges continuously (Yorktown Clipper graywater), attaining the necessary
dilution might be a concern.

The chronic toxicity of the Yorktown Clipper graywater and the Kennicott mixed effluent
may be explained by the excessive chlorination of the effluent. Alaska’s water quality
standard for total residual chlorine is 2 ppb for salmonids and 10 ppb for other organisms.
The total residual chlorine in the Yorktown Clipper graywater and Kennicott mix was
16,200 ppb and 30,300 ppb, respectively. These chlorine concentrations support the
NOEC measured for these two vessels, where effects were observed at lower
concentrations than those of other vessels and effluents. The observed toxicity of the
Dawn Princess graywater is not readily explained. There was no residual chlorine in the
sample, but nevertheless, the toxicity of the Dawn Princess graywater would not be
significant at the dilutions estimated for cruise ships discharging underway.

An interesting observation from the above data set is the lack of toxicity of the Yorktown
Clipper blackwater sample. When the sample was drawn, it was evident that the
treatment system was not functioning properly. The bacteria concentration of 2,400
MPN/100 ml indicates that the effluent must have been chlorinated, but not with enough
chlorine to have any residual chlorine left at the time of the test. For all four tests, the
sample exhibited no acute or chronic toxicity at the highest concentration (50%).

Conclusions of the Science Advisory Panel

The bioassay (WET test) conducted by AMEC Earth & Environmental on behalf of the
Alaska Department of Environmental Conservation is valid and useful to the Panel’s
study of the potential for impacts or effects of commercial passenger vessel wastewater
discharges.

The various effluents tested and analyzed would be expected to impart no acute or
chronic toxic effects to marine organisms at the high dilutions that occur when vessels are
underway.

The highest toxicities were observed from a graywater sample taken from a small cruise
ship. The highly chlorinated graywater effluent from this small cruise ship could be a
concern if the effluent was discharged when moored, drifting or at anchor because
dilution benefits are greatly reduced at such times.

The effluents from the vessel employing reverse osmosis advanced treatment technology
(Mercury) would not be expected to impart observable effects on marine organisms if
discharged in port.

The effluents from the vessel employing ultrafiltration advanced treatment technology
(Volendam) would not be expected to impart observable effects on marine organisms if
discharged in port, provided the effluent is diluted by a factor 20. The Panel believes this
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mixing rate is easily achieved for large cruise ships, given the discharge velocity required
to overcome the static head pressure at the depth of the discharge port0.

This study highlights the trade-offs created when chlorine is used for disinfection.

Science Advisory Panel Members participating in the preparation of these
comments

C.J. Beegle-Krause, USNational Oceanic and Atmospheric Administration
Kenwyn George, Alaska Department of Environmental Conservation
Lincoln Loehr, Heller Ehrman White & McAuliffe LLP

Charles McGee, Orange County (CA) Sanitation District

Alan Mearns, US National Oceanic and Atmospheric Administration
*Madonna Narvaez, US Environmental Protection Agency

Michael Watson, US Environmental Protection Agency

* Associate member providing advice on WET testing

October 2, 2002

FPWe made the following assumptions regarding the dilution achieved when a vessel is at rest. One is that
the effluent is being pumped. One can also assume that the discharge pipe diameter would be no larger
than 8inches. The EPA approved dilution-modeling CORMIX model shows that at a discharge rate of
50m3/hr yields a dilution factor of 36 at a distance about 4.5m from the ship, and a dilution factor of 50 at
7m from the ship after 43 seconds.
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Sen. Cathy Giessel

From: bbustamante@ princesstours.com
Sent: Friday, February 15, 2013 9:16 AM
To: Sen.Cathy Giessel

Subject: op ed piece on HB 8o

Good Morning Senator:

I thought you would enjoy this op ed piece that ran in the Anchorage Press. |look forward to seeing you tomorrow in
Girdwood and thank you for your stellar support of HB80.

Bruce

Bruce Bustamante

HAP Alaska/Yukon, Princess Cruises
VP, Community and Public Affairs
Direct: (907) 264-8044

Fax: (907) 276-4711

Moore Report: Down the drain

.van Moore | Posted: Thursday, February 14,2013 11:49 am
Poop in the water! Poop in the water!

The hand-wringing on the leftover House Bill 80, the “rollback” of the 2006 cruise ship initiative, is tortured,
anguished and kicking up all sorts of hyperbole in the fight to oppose it.

Let’s be clear here. Wastewater that is produced by cruise ships is thoroughly treated before being discharged.
The treatment is tertiary—that is, divided into three phases: first, the biodegrading of the wastewater; second,
the filtration of it; and last, treatment with UV light. What emerges at the end of this process is clear and in all
appearances like water, to the point where John Binkley, the head of the Alaska Cruise Association, felt
comfortable enough to drink a glass of it. Rather him than me, but he made a powerful point in doing so.

The discharge is not, as Anchorage Daily News fisheries writer Laine Welch calls it, sewage. There are no turds
bobbing around in the Inside Passage. So let’s stop trying to cloud the debate with stuff that just isn’t true.

Instead, let’s state what is true. The 2006 voter initiative that created the current law mandated that cruise ships
reduce the levels of certain contaminants in their wastewater, notably ammonia, copper, nickel and zinc, down
to levels that the cruise industry has since struggled to achieve. It’s clear that the levels mandated are on or
close to the cusp that is achievable by today’s “best available technology.”

Oiome, including me, argue that the mandated levels set an unreasonably high standard. Unreasonably high, not
nly because they are very hard and costly to attain, but also because they go far beyond what’s necessary to
protect Alaska’s environment.


mailto:bbustamante@princesstours.com

Yes, the government has gone too far. It’s the government’s job to regulate and ensure responsible practice by
private industry, but not the government’s job to impose onerous regulations that harm a single industry’s
ability to operate, especially when there isn’t a compelling need.

The irony is that the “government” in this particular case was the people. It was a “citizen” initiative, crafted by
the environmental lobby and passed into law by the voting public. But only after they’d seen enough 30-second
TV ads to convince them that it was a good idea.

Now don’t get me wrong, it’s undeniable that the right to petition is a cherished one. Sometimes, however, it is
used to circumvent the legislature. Other times it is used to advance special interests. And oftentimes, as in this
case, it results in lousy, un-thought-out and unfair laws.

One of the sensible fixes that HB 80 proposes is allowing for a mixing zone after the discharge emerges from
the pipe. The 2006 law specified that the contaminant levels be measured “at the point of discharge,” i.e. when
the water emerges from the ship. However, the Science Panel studying the issue concluded that even if the
discharge doesn’t quite meet standards coming out of the pipe, within seconds in the ocean, it does. Everything
disperses and dilutes very quickly.

So no harm, reasonably enough, right?

That’s obvious to just about everyone, it seems, except the Anchorage Daily News. Leading the charge on the
enviro-wackjobbery front, they suggest in a recent editorial that “dilution is debatable.” Presumably, the laws of
physics are suspended to prevent it from happening.

And compounding the paranoia, our old friend Les Gara, in an editorial in these pages, is all worried about the
fish he wants to catch not making it up his favorite stream because of copper levels in the wastewater. They

\V/ )negatively impact a salmon’s ability to navigate, don’t you know. Yet, Dr. Alan Mearns, armed with a Ph.D in
Fisheries and a member of Governor Knowles 2001 Science Panel, has testified that even taking into account
the cumulative effect of all cruise ship traffic in Alaska, copper levels are not raised above what occurs
naturally.

But enough about the required standards. Enough about dilution and mixing zones. Here’s what Gara and the
eight other Democrats who voted against HB 80 should really consider. The next time they settle in on the
throne for a good Sunday morning constitutional, no doubt reinforcing their righteousness with a good read of
the Anchorage Daily News at the same time, they should consider their hypocrisy when they reach to flush. The
editors of the Daily News can try this at home too.

Because most municipal wastewater treatment systems aren’t tertiary. The treated wastewater from our
Anchorage land-based toilets (250 fully-loaded, permanently-anchored cruise ships worth), piped day and night
into Cook Inlet, doesn’t come close to meeting the same kinds of standards that are required of cruise ships.
And you guessed it, municipal wastewater gets the benefit of mixing zones in the assessment of those lower
standards.

Indeed, if you took some of that municipal discharge and went and lobbed it off the side of a cruise ship, you’d
be breaking the law, but our Democrats in the Legislature continue to flush with impunity, at the same time
squawking hysterically and hypocritically about evil cruise ships and the harm they pose to the environment.

So enough already, the 2006 law went too far. The voters had good intentions, but were sold a very green bill of

boods that places an unreasonable burden on one industry. The legislature is right to amend it, they’re certainly
well within their rights to do so six years after it was originally passed. Don’t gut it, don’t repeal it, just ratchet
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it back to a fairer and more equitable balance between demanding accountability from the industry, yet not
restricting their ability to do business.

And leave it to the Legislature to figure out where that balance is. It’s their job.

Ivan Moore is apublic opinion pollster who lives in Anchorage and worksfor a variety of clients—political,
corporate, public sector, orjustplain curious—around Alaska. His opinions are his own andwe give him a
long leash. He can be reached at ivan(a),ivanmooreresearch. com.

The inforetion contained in this emeil and any attachment may be confidential and/or legally privileged and has been sent for the sole use of the intended
recipient. Ifyou are not an intended recipient, you are not authorized to review; use, disclose or copy any of its contents. Ifyou have received this email inerror
please reply to the sender and destroy all copies of the message. Thankyou.

To the extent that the matters contained in this email relate to services being provided by Princess Cruises to Camival Australia/P&O Cruises Australia, Princess is
providing these services under the terms of a Services Agreerment between Princess Cruises and Camival Australia.



CRUISE SHIP LEGISLATION: SCIENCE PANEL’SWORK FINISHES AS
DEC’'SWORK CONTINUES

By: Larry Hartig, commissioner of the Alaska Department of Environmental Conservation

The Department of Environmental Conservation’s mission is to protect human health and the
environment —including keeping Alaska’s waters healthy.

We accomplish this by setting water quality standards to protect marine and other life. We use these
standards and other protective measures to develop permits we issue for operators that discharge
treated wastewater, such as treatment plants mn by local governments and avariety of industries
throughout the state.

We periodically review our standards in light of new and relevant science. We update our standards
through a public process that includes Environmental Protection Agency review and approval. Our
permits are also periodically renewed and updated to incorporate changes in our standards and to
take advantage of new treatment technologies.

House Bill 80, legislation currently before the Alaska Senate, deals with treated wastewater from
cruise ships. It does not lower standards, nor does it limit DEC’s authority to consider new
technologies as they become available.

The bill allows large cruise ships that are already using the best wastewater treatment systems
available, to have their permits issued under the same protective standards and requirements as all
plants requiring state permits from DEC.

There are a number of steps that have led to the legislation. An initiative approved by the voters in
2006 required all cruise ships to meet state water quality standards “at the point of discharge,” that
is, in the ship’s discharge pipe before the treated effluent mixes with the receiving water. This
requirement was not imposed on any other plants discharging similar wastes in the state.

Following approval of the initiative in 2006, a concern arose that cruise ships would not be able to
meet the new “at the point of discharge” requirement.

Cruise companies had just spent millions of dollars to upgrade to “Advanced Wastewater Treatment
Systems” (AWTS). A panel of experts had concluded AWTS are very effective systems.

Although the quality of effluent was generally better than that discharged by municipal plants, data
collected by DEC showed the ships with AWTS still didn’t meet all standards ““at the point of
discharge.”

The Alaska Legislature amended the law in 2009 to do two things: It allowed temporary relief from
the “at the point of discharge” requirement through 2015, and provided for another technology
review.



DEC convened anew panel that included expert engineers and marine architectsj The panel held 15
public meetings in 2011-12, culminating in a public workshop in Juneau last fall.

The panel reported to DEC in November that the current AWTS are still the best available
treatment systems for large cruise ships, and there are no new systems on the horizon that would
allow these ships to consistently meet the “at the point of discharge” requirement.

This conclusion is consistent with the earlier panel’s findings and the report produced from a
technology conference convened by DEC in 2009.

The current panel accomplished the task given to them in the 2009 legislation. Given the panel’s
conclusions, it isn’t necessary for them to continue to meet for another two years, particularly when
the periodic renewal of state permits already allows for the incorporation of new technologies and
better operational practices on a continuing basis for all permitted waste treatment plants.

Further, many concerns recently raised in the media, such as the acceptable standard for copper, or
permit limitations needed to assure ships meet DEC’s mixing zone requirements (no
bioaccumulation, no reduction in fish or shellfish population levels, etc.), were never part of the
panel’s assignment from the Legislature.

These are topics recently introduced, and can be fully addressed through the public processes DEC
uses to set standards and issue permits.

DEC will continue to address these issues with the best science available, whether the treated
wastewater is coming from a municipal treatment plant, a fish processor, a mine, a cruise ship or any
other permitted operator. HB 80 does not change this, nor does it alter DEC’s mission to protect
Alaska’s waters.



Table 5. 2010 Small Ship Sampling Mixed Blackwater and Graywater IVixed Results (not including priority pallutants)

Reportable Limit (PQL)
Units
Alaska Marine Water Quality
Standards or MSD Linits
Sample
Vessel Name Date
Columbia 7/12/10
Colunmbia 8/23/10
Kennicott 5/11/10
Kennicott 6/8/10
Malaspina 6/29/10
Malaspina 7/26/10
Matanuska 5/23/10
Matanuska 6/20/10
Taku 5/11/10
Taku 6/15/10
Minimum
Maximum
Median

Non-detects recorded as zero.

Ammonia
as N
01

mglL
1

19.0
55

2.40
21.0
21.0

27.0
420
2.70
0.00
27.00

715

01

S.u.

6.5-
85

7.02
6.59
8.25
801
5.98
6.27
6.51
7.29
8.53
8.20
5.98
853
7.16

Chemical

Total

Biochemical Oxygen Suspended Total
pH 02Demand Demand

2

mg/lL
60

91.0
75.0

710
184.0
254.0
116.0
160.0

76
60
0
254
84

10

...mp/L

na

720
150
810
500
560
1,300

680
150
150
1,300
700

4

mg/L
150

272
80.0
118.0
19.0
272.0
62.0

01

mg/L

0.0075

0
12,6
54
2.6

9.0

4.8
5.7
0.0
12.6
3.7
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Free  Coliform
Solids  Chlorine Chlorine  Bacteria

01 2
mglL  FC/100ml

na 43

0 37,000
6.4 20
39 0
26 100

0 150

0 718
24 2,500

0 800,000
53 40
52 20
0.0 0
6.4 800,000
25 125

Fecal

2
urmrhos

5

/lem mglL

na

30,300
28,400
42,400
39,400
21,000
23,400
30,800
25,200
34,500
34,600
21,000
42,400
30,550

na

51
9.7

16.0
24.0

38.0
17.0
120
0.0
38.0
12.0

Total
Condu Gl & Organic Alkalini Nitrate & Phosp Kjeldahl
ctivity Grease Carbon

1

mg/L
na

ty
2

mg/L
na

Total Total  Total Total
Settleable
Nitrite  horus Nitrogen  Solids
1 0.05 1 01
mgL mglL mglL mi/L
na na na na
0 4.0 23 0
0 41 19 0
0 0 0 0
0 0.61 5 0
013 470 4 0
0.12 5.60 36 3
0.19 2.70 22.0 0
0 6.80 51.0 6
0.18 1.80 9.9 0
0.13 1.60 6.7 2.20
0.00 0.00 0.00 0.00
0.19 6.80 5100 5.70
0.06 335 2050 0.00
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The significance of dilution in evaluating possible impacts

of wastewater discharges from large cruise ships
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Abstract

In response to public concerns about discharges from large cruise ships, Alaska’s Department of Environmental Conservation
(ADEC) sampled numerous effluents in the summer of 2000. The data showed that basic marine sanitation device (MSD) technology
for black water (sewage) was not performing as expected. Untreated gray water had high levels of conventional pollutants and surpris-
ingly high levels of bacteria. Both black water and gray water discharges sometimes exceeded state water quality standards for toxicants.
The state convened a Science Advisory Panel (the Panel) to evaluate impacts associated with cruise ship wastewater discharges. The efflu-
ent data received wide media coverage and increased public concerns. Consequently, legislative decisions were made at the State and
Federal level, and regulations were imposed before the Panel completed its evaluation. The Panel demonstrated that following the rapid
dilution from moving cruise ships, the effluent data from the Summer of 2000 would not have exceeded water quality standards, and
environmental effects were not expected.
© 2005 Elsevier Ltd. All rights reserved.

kKeyats Quise dips; Wastenater; Dilution; Snage; Back water; Gray water; Rdllution

1. Introduction

The study of effluent characteristics, by itself, is not suf-
ficient to evaluate exposure and ecological/health risks
associated with any wastewater discharge and especially a
discharge from a large, moving ship. An understanding
of dilution in the context of a vessel moving and generating
a propeller mixed wake during discharge is essential. The
Science Advisory Panel (the Panel), convened by the State
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of Alaska, undertook a number of efforts with the goal of
developing a simple method of estimating wastewater dilu-
tion in the wake of a moving large cruise ship.2 Starting in
February 2001 and continuing through September 2002 the
Panel

= reviewed several published wake-mixing studies (Colo-
nell et al.,, 2000; Katz et ak, 2003; Csanady, 1980;
Kim, 2000; ESL, 2000) and

2Alargacruse shplsobﬁmd in Alsska Satute 46.034%0 & a
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of loner atios written speafically for auise ships
qperating in Alaskavaters (33 PRI, Slqmt gaaly to vesls with
acoonmrocktions for 500 or nore IS doounert, ve are
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more than a nautical mile from land might approach the
nearest shore when onshore winds existed. The Panel con-
cluded that the dilution factor of 5,000,000 was conserva-
tive for bacteria since a number of other processes also
affected bacterial humbers (e.g. consumption or die-off, in
the water column). Table 3 presents a summary of the bac-
teria data information (geomean, median, % greater than
400 and % greater than 43) of the Summer 2000 data for
comparison to the applicable standards.

The available data coupled with the relevant dilutions,
indicate that violations of the applicable bacterial water
quality standards were not predicted to occur for any of
the relevant exposure scenarios from the summer 2000 bac-
teria data set.

The State of Alaska and the Federal Government have
established new regulatory limits for bacteria in gray water
and black water discharges from large cruise ships equal to
the secondary contact recreation standard. These regula-
tions also require that a vessel must be at least one nautical
mile from shore and travel at 6 knots or greater (unless
they have a very high level of treatment in which case they
may discharge continuously, even in port) In 2004, Alaska
changed its approach to small passenger vessel wastewater
effluent management. Emphasis has moved away from
adherence with bacteria limits to Best Management Prac-
tices that eliminate or reduce stationary wastewater dis-
charge (2004 Alaska House Bill 522).

Data from the summer 2001 involved fewer large cruise
ships (11) and fewer samples. Twelve of the combined
black and gray water samples from 2001 were from ships
providing new advanced treatment and four were from
an MSD system. The summer 2001 data set had a geomet-
ric mean of 1.6 FC/100 mL, a median of 1 FC/100 mL and
less than 10% exceeded 43 FC/100 mL. Hence without dilu-
tion, the tested combined black and gray water effluents
met the most stringent bacteria water quality standard.
In compliance with the state’s requirements, no vessels dis-
charged untreated black water in the state’s waters, and
either provided advanced treatment or discharged more
than 3 nautical miles offshore. The gray water tested in
the summer of 2001 did not yet require advanced treatment
and bacterial levels observed were similar to gray water
from the summer of 2000.

The regulatory limit is applied directly to the large cruise
ship discharge, without any consideration of the dilution

Tdde 3
statistics for dl becteria dbta from Sumrer 2000 after i
Lo bors 08 isal
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dilution factor of 50,000. Alaska’s rawstelifish consunption starcbrdwas
et with a dilution factor of 500,000.

attained by the 6 knot— 1 nautical mile distance require-
ment. The Panel’s evaluation of the Summer 2000 data
set was based on the mixing conditions that occur under
the same minimal constraints of discharge at 6 knots and
one nautical mile from shore as required in the new regula-
tions. The technology forcing standard was imposed before
the Panel’s report was completed. The analysis by the Panel
shows that as long as discharges were at speeds greater
than or equal to 6 knots and at least 1 nautical mile from
the shore, the water quality standards were met and there
was not a water quality reason to impose the Alaskan tech-
nology standard for bacteria.

Cruise ship discharges of bacteria should be considered
within the context of a background of fecal coliform from
all land-based sources. There will be a number of different
sources to the nearshore bacteria that will produce signifi-
cant exceedances of the standards, and the focus on off-
shore discharges from cruise ships does not address the
real problems.

9. Dilution and nutrients

The limiting nutrient for phytoplankton growth in
Southeast Alaska marine waters is dissolved nitrogen. From
effluent nutrient data collected in the summers of 2000 and
2001, the maximum mean total nitrogen concentration in
large cruise ship wastewater discharges was estimated to
be 5 mmols (5 mM) or 0.07 mg/L. By applying a minimum
mixing factor of 50,000, the wastewater total nitrogen con-
centrations after the initial rapid mixing are one-tenth to
one-hundredth of the lowest Alaska marine water back-
ground concentration, or about 0.1 pmol (pM). This
amount of nitrogen can be converted to a very small amount
of phytoplankton over the next several days, approximately
0.03 pg of chlorophyll per liter. This amount of chlorophyll
is only a hundredth to a thousandth of the naturally existing
phytoplankton, and for computational purposes, is treated
as ifit stayed in the relatively small volume of water of initial
mixing. The computation does not mean that there would
be an increase of 0.03 pg per liter of chlorophyll to all the
surface waters. Essentially, given the initial rapid dilution,
and subsequent dilution, the discharged water will have lit-
tle impact on the natural nutrient cycle.

10. Summary

The following simple equations may be used to conser-
vatively describe dilution of wastewater discharges from
moving large and small cruise ships.

101 Large ause ip

Dilution factor = 4 x (ship width x ship draft x ship speed)
/(volume discharge rate)
=4x( mx mx ms")/( nBs)
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10.2. Small cruise ship

Dilution factor = 3 x (ship width x ship draft x ship speed)
/(volume discharge rate)

=3x( mx m X ms~")/( m3s™)

The effects of dilution on toxicant data, whole effluent
toxicity test results, bacteria data and nutrient data based
on effluent data obtained before the vessels came under
the new Alaska discharge standards for cruise ships, demon-
strated that black water and gray water discharges from
cruise ships would not have resulted in exceedances of water
quality standards, provided the ships were traveling at
speeds of 6 knots or greater, and were at least 1 nautical mile
from shore. The Panel’s final report5 is available online.
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January 27, 2013

Attn: Alaska Senate Resource Committee Members
CHAIR: Senator Giessel
VICE-CHAIR: Senator Dyson

MEMBER: Senator Micciche
MEMBER: Senator Bishop
MEMBER: Senator McGuire
MEMBER: Senator Fairclough
MEMBER: Senator French

Subject: Oyster farmer's concerns about SB29/HB80

Dear Senators,

We would like to express our concerns regarding the rollback ofthe 2006 legislation requiring cruise
ships to meet water quality standards for waste discharge. We are an association of small oyster farms
in Kachemak Bay, some of which have recently experienced the direct impacts of weak legislation
contributing to pollution problems (http://homertribune.com/2Q13/01/two-sunken-boats-to-be-raised-
at-iakolof-bav/). Before voting on this legislation, as president ofthe association | ask you to reflect:

Know that each time a cruise ship passes our coves and bays, atown over a third the size of
Homer is sailing by. M/S Amsterdam has 1,380 passengers and 615 crew, a total of 1,995
people. That's 39% of Homer's 2011 population of 5,085. These vessels are in a class of their
own when it comes to dilution of wastewater, they in no way compare to other small passenger
vessels Navigating Alaska's waters and should be held to higher standards. They also do not
have a clean pollution record (including felony convictions for routine illegal dumping and
falsification of records according to news media)

Consider that effluent from these ships will likely include potentially harmful chemicals from
cleaning and sanitizing efforts as well as undigested medications (given the demographics, likely
at higher rates than an average Alaska town). Even if crew are careful about what they put
down a drain, passengers, behind closed doors may not be so conscientious. Imagine the variety
of contaminants a passenger might dispose of: nail polish remover, bleach, medications,
detergents etc.

While an unbiased science panel should address these concerns, it sounds like the cruise ship
science panel may have excluded potentially contrary opinions

(see http://www.vancouversun.com/travel/Alaska governor proposes changes wastewater from
cruise ships/7866082/storv.html)

If you love seafood, please take a moment to consider the impact of this rollback to the
reputation of Alaska's seafood industry - a reputation built entirely on pristine waters. Picture
slurping an oyster, a kiss ofthe sea, close your eyes and imagine the sweet glacial waters and
huge Pacific Ocean that nourished that oyster and gave it it's sweetness; now picture a cruise
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ship sailing by on a rising tide, 2000 people on board, Uncle Joe spilling his meds in the sink (or
worse), an engineer hitting the macerator switch too early, an employee pouring on some extra
bleach to clean the bathroom of an intoxicated passenger - now picture swallowing that kiss of
the sea. Even if the science panel and DEC are 100% accurate in their assessments, it's a hard
rollback to swallow for the already embattled seafood industry. And even ifyou don't love
seafood, headlines like that Vancouver Sun article are not healthy for Alaska business - tourism
or seafood.

While we strongly encourage lawmakers to vote no on SB 29 and HB80, you may already be committed
to these rollbacks, if that's the case we would like to respectfully request that legislators consider two

amendments to this bill:

L

Protection of Critical Zones: An amendment to protect zones of aquaculture, mariculture, critical
habitats, and sensitive estuaries with the more restrictive 2006 provisions could alleviate the
impact of this legislation in the more sensitive coastal areas.

Contribution to Water Monitoring: Kachemak Bay has DEC certified pristine waters. Oyster
farmers pay fees for this certification (costs of which are going up IOx this year) - despite the
fact that many of the 14 monitoring sites are not even near oyster farms, and despite the fact
that the farmers themselves do not contribute pollution, but help clean these bays and coves. If
cruise ship companies and the State of Alaska have such high confidence that Alaska waters will
not be contaminated, they should welcome the opportunity to participate in the funding of this
assurance. We would like to propose that responsibility for these water monitoring costs shift to
the cruise ship industry. Knowing that the impact of their presence in our bays is being directly
measured and independently monitored may provide an additional economic incentive to act
responsibly.

Cruise ship companies would also benefit from a reputation for clean pristine waters in Alaska. They
should be going above and beyond any state statutes for meeting water quality standards; given the
historic absence of water quality stewardship on the part of cruise ship companies, they must be
held to higher regulatory standards.

Sincerely,

Sean Ruddy,
Kachemak Shellfish Mariculture Association
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Sent: Sunday, January 27, 2013 3:17 PM

To: Sen. Cathy Giessel; Sen. Fred Dyson; Sen. Peter Micciche; Sen. Click Bishop; Sen. Lesil McGuire; Sen.
Anna Fairclough; Sen. Hollis French

Subject: FIB 80, SB 29 - No to pollution from cruise ships

Dear Senators,

Respectfully we ask that you not allow mixing of Alaska's clean offshore waters with cruise ship
dumping. Alaskans deserve better than this SB 29 and FIB 80. We addressed this issue afew years ago.
Gov. Parnell is hurting Alaska by allowing this to occur. We say no to pollution - the solution is not
dilution, thank you,

Diane and michael McBride

Diane and Michael McBride
Kachemak Bay Wilderness Lodge
PO Box 956, China Poot Bay
Flomer, Alaska 99603 USA

(907)235-8910
www.alaskawildernesslodge.com


http://www.alaskawildernesslodge.com

From: Lawrence Gaffaney

Sent: Monday, January 28, 2013 2:15 PM
To: Sen. Cathy Giessel

Subject: Senate Bill 29 (SB29)

Dear Senator Giessel,
I hope you will support SB 29 and pass it through committee today as is.

The Science Advisory Panel, a group of independent experts, spent three years on the subject and
concluded that there is no further harm to aquatic life.

They also concluded that the advanced waste water treatment systems on board the cruise ships
are the most effective treatment systems available.

DEC will still have control over where, when, and how discharges are completed.
Itis time to move on.
DEC will still have control over where, when, and how discharges are completed.

Over 125 jobs in the community of Hoonah as well as the bulk of Huna Totem Corporation’s
income from Icy Strait Point and in Glacier Bay depends on the visitors from the cruise ships.

The cruise lines need a stable, dependable business environment to plan for the future as do
Alaskan businesses.

Thank you for your support and quick action on this.

Best,

Larry



FRANKLIN DOCK ENTERPRISES, LLC
350 N. Franklin Street, Suite 2 | Juneau, AK 99801 | tel: 907.463.3223

The Honorable Cathy Giessel
Chair, Senate Resources Committee
State Capitol, Rm 427

Juneau, Alaska 99801

Dear Senator Giessel:

This is a letter of support for SB 29 regarding waste water treatment standards for cruise ships in
Alaska waters.

Franklin Dock Enterprises owns private cruise ship docks in Juneau and Whittier. We are
Alaskan owned and have made major infrastructure developments which have been of benefit to
both Juneau and Whittier. We are major tax payers in both communities and cruise ships
utilizing our docks contribute a significant share of head taxes to the state and the communities.
We have also strived to be innovative by installing the first on shore electrical power system for
ships using our docks and a waste water pipeline to the local sewage treatment plant.

We support the legislation because we believe it provides good balance between environmental
protection and practical on-board waste water treatment systems. The industry has made major
capital expenditures to do a better job in waste water treatment than most, if not all of our local
sewage treatment plants which discharge directly into our local marine waters.

Our docks have very little use except for cruise ship docking. Alaskan state and local tax policy
helped put the ships on a decline curve several years ago with significant adverse consequences
to all of us who run tour or support businesses that rely on cruise ship traffic. Legislation
reducing those taxes have helped to draw some of the ships back into our market. Excessive
regulation of waste water treatment and fuel types are threatening to reverse the return of the
ships and their passengers.

SB 29 is small but positive step in finding the right balance.

Sincerely,

Reed Stoops
Franklin Dock Enterprises
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January 23, 2013

The Honorable Cathy Giessel
Senate Resources Chair
State Capitol Room #427
Juneau AK, 99801

RE: SB 29 - An Act relating to the regulation of wastewater discharge from commercial

passenger vessels in state waters.

Dear Senator Giessel,

| would like to express our

On behalf of the Alaska Alliance for Cruise Travel (Alaska ACT),

strong support for Senate Bill 29, regarding Commercial Passenger Vessel permits.

Alaska ACT was formed in 2010, following the significant decline within the tourism industry

in Alaska. Our primary mission is to help promote a favorable business climate in Alaska so
this industry can thrive. We have 800 members across the state that own, operate, and work

in businesses that depend upon visitor spending.

W e recognize the importance of having a strong regulatory environment, which protects our

marine environment. This season, we will have approximately 1 million cruise passengers

visit our state; all looking to experience the natural beauty of Alaska. Many of our members
provide shore excursions to cruise passengers in order to provide them an even closer, more

personal experience with Alaska’s remarkable scenery. There is no question, protecting the

environment is critical for the long-term success of our businesses.

W e are thankful for the Legislature’s effort to create the science panel to look at the current

water treatment technology, other available treatment technology and the impact upon the

environment. We certainly support the panel’s findings that cruise ships have very effective
treatment systems, which today still are the most effective systems available. The panel also

confirmed that the initiative standards are not only unachievable, they are not necessary

given the performance of current systems and DEC’s ability to protect the environment

through the permitting process.

Given the panel's findings, we applaud the Governor's effort to amend the statutes and we
request that the Legislature consider and pass SB 29 early enough to give DEC time to issue
a permit for the rapidly approaching 2013 season. Having a reasonable permit in place is a

businesses and the many jobs created across

critical component to the success of our

Alaska.

On behalf of our organization we thank you again for your support.

Sincerely,

Bob Berto,
President
Alaska ACT


http://www.alaskaact.com

KBC S Kachemak Bay Conservation Society
., - 3734 Bn\Witers In Hner, AX99603
907 236814 . .
Kooyoorsenvaiion@mail com

RE: Alaska House (HB 80) and Senate (SB 29) January 28,
2013

DearSenate Resource Committee,

Kachemak Bay Conservation Society (KBCS) opposes House (HB 80) and Senate
(SB 29) for the following reasons:

1. In 2006, Alaskan voters passed a statewide ballot initiative requiring the
reduction of pollution dumping in Alaskan waters (from the shoreline out to
3 miles). This ballot was in response to the discovery that the cruise ship
industry has been dumping their filthy sewage in our precious waters since
coming to Alaska. The public and conservationists were outraged by the
behavior by this tourist industry. It is imperative that we treat our oceans
with the utmost respect and that includes cruise ship industry to do their
part in this endeavor.

2. Many Alaskans rely on our coastal waters for recreation (kayaking,
canoeing and wildlife viewing), Fishing (commercial, sport and subsistence
fisheries), and many businesses. Why then pollute what makes Alaska so
special?

3. Cruise ships are enormous floating cities and the technology exists to
reduce cruise ship pollution. Metal polishing will eliminated 50% (or more)
of copper generated on board. HB80 would exempt this. Another recurring
issue is bunker water - the cruise lines claim that SE water is tainted by
copper. This isinaccurate after it was proven that by replacing the main,
metal ball valve with a plastic one, the counts went from 17 ppb copper
and 70 ppb lead to 2ppb copper and .6 ppb lead

4. With the massive profits (in the millions) made by cruise ships, they can
afford not to use Alaskan waters as their dumping grounds.

5. Should cruise ships should be allowed to discharge in Alaskan waters, KBCS

feels that there should at least be exclusion zones around critical habitat
areas, shellfish farms and important fisheries.

The Kachermek Bay Sodiety's mission is to protect the ervironnmet of the Kachermek jonad
sustaineble uae%!d ste%cbl’ipofloual retural resouroes through advocecy, &metgyxrﬁ(‘?’ommm ardglaboraﬁm



K BCS Kachemak Bay Conservation Society

Espy 3734 Bn\Waiters Ln Hoer, A<99603
907 2358214 .
Koyoonsenalion@ymaloom

Sincerely,

Roberta Highland, President
Kachemak Bay Conservation Society
3734 Ben Walters Lane

Homer, AK 99603

907-235-8214

kbayconservation@ gmail.com

www .kbayconservation.org

CC:

Sen.Cathy.Giessel@ akleg.gov
Sen.Fred.Dyson@ akleg.gov
Sen.Peter.Micciche@ akleg.gov
Sen.Click.Bishop@ akleg.gov;
Sen.Lesil.LMcGuire@ akleg.gov
Sen.Anna.Fairclough@ akleg.gov

Sen.Hollis.French@ akleg.gov

The Kachenek Bay Sadiety's mission is to protect the envirannmet of the Kachenrek bay
sustaineble use and stewardship of lacal netural resouroes through advocacy, education,

mm ad %Iebaaﬁm
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Sent: Monday, January 28, 2013 12:14 AM

TOZ Sen. Cathy Giessel; Sen. Fred Dyson; Sen. Peter Micciche; Sen. Click Bishop; Sen. Lesil McGuire; Sen.
Anna Fairclough; Sen. Hollis French

SUbjE‘CtZ Alaska House (HB 80) and Senate (SB 29) Comments

Dear Senate Resource Committee, RE:Alaska House (HB 80) and Senate (SB
29)

Please consider the following comments and vote against HB80 & SB29:

1. In 2006 Alaskan voters passed a statewide ballot initiative requiring the reduction of polution
dumping in Alaskan waters (from the shoreline out to 3 miles)

2. Many Alaskans rely on our coastal waters for recreational and business, why then pollute
what makes Alaska special.

3. Cruise are enormous floating cities and the technology exists to reduce cruise ship pollution.
4. With the massive profits made by cruise ships, they can afford not to use Alaskan waters as
their dumping grounds.

5. If cruise ships should be allowed to discharge in Alaskan waters, there should at least be

exclusion zones around critical habitat areas, shellfish farm and important fisheries.

Respectfully

Cindy Birkhimer



From: wayne Jenkins
Sent: Monday, January 28, 2013 11:59 AM
Subject: cruise ship bill

Dear Alaska Senator,

Please vote and do all you can to protect Alaskan waters from the negative impacts of giant
cruise ships. Yes, they are beneficial for our local economies and we need diversification of
economic cash flow in our state, but we should not sacrifice the health of our resources to attain
it. Only the state can set the parameters necessary for balancing income and negative
environmental impacts and we should always err on the side of protection.

I am a new home/land owner from Georgia and | can tell you that most folks "outside™ look to
Alaska as our last chance to find the balance between development and environment, the
Chamber of Commerce and the incredibly beautiful and intact ecosystems that Alaska still
harbors, which is now lost to so much of the lower 48.

Cruise ships dump a lot of pollution into Alaskan waters. This should be minimized to the
greatest extent possible. Already we have signs of a troubled and ailing Cook Inlet; the failing
beluga population, non-returning King Salmon, dropping clam, shrimp and crab takes in various
areas. And we know that pollution pressures will be increasing with the growth of Anchorage
and it's inadequate sewage treatment facility plus increased oil and gas drilling in the inlet. And
on top of all of our direct fouling of our own waters, which we are directly dependent on for
many fishing and recreation jobs, we have no idea how global warming will play out.

To assume that we can pollute at a certain level and that mixing zones will manage it, with no
negative impacts is like the smoker that only smokes halfthe cigarette. He will still die of cancer,
it just may take a little longer. The solution to pollution is not dilution. The solution is to
minimize the source and volume to the greatest extent possible, now.

In 2006 Alaskan’s voted to tighten restrictions on Cruise ship dumping. Now, the legislature
would ignore the will of the people and overturn that decision? How undemocratic.

The final lense that should be used in deciding legislation is cumulative affects on future
generations. Ask yourself, is making very profitable companies less responsible for wastes
generated in the making of that profit, a good thing for today's children who will inherit the
problems we do not solve.

Thank you for your service to this great land. Wayne



Date: January 27, 2013, 6:28:10 PM AKST

To: <Sen.Hollis.French@,akleg.gov>, <Sen.Cathv.Giessel@akleg.gov>,
<Sen.Fred.Dvson@akleg.gov>. <Sen.Anna.Fairclough@akleg.gov>.
<Sen.Lesil.McGuire@akleg.gov>, <Sen.Click.Bishop@akleg.gov>

Subject: Do not pass HB 80 and SB 29 regarding the cruise ship industry

Dear members of the Senate Resources Committee:

I urge you not to support HB 80 and SB 29, bills that weaken the restrictions on the discharges
from cruise ships. 1 do not oppose the cruise ship industry. But I also think they need to be
responsible corporate citizens and reduce their harmful impacts to the marine environment. Other
industries share the ocean like small scale tourism, fishing of all stripes and all the secondary
businesses that rely on a clean marine environment. They need to be protected.

Cruise ships are cities without borders and produce all the waste of land based cities. Where and
how they dump their waste is the crux of the issue. I support insisting that the cruise ship
industry adopt clean best management practices. That means abandoning the flawed concept of
mixing zones. Elevating the standards on the industry will not bankrupt them. They enjoy huge
profits and can easily afford to retain and enhance their role of good, responsible corporate
citizens.

Alaskans have demanded better industry behavior. In 2006, we passed an initiative to control
pollution and insisted that the industry pay its fair share. Let's keep those safeguards in place.

With respect,
Mark Luttrell

Box 511
Seward, AK 99664
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Sent: Sunday, January 27, 2013 3:17 PM

To: Sen. Cathy Giessel; Sen. Fred Dyson; Sen. Peter Micciche; Sen. Click Bishop; Sen. Lesil McGuire; Sen.
Anna Fairclough; Sen. Hollis French

Subject: FIB 80, SB 29 - No to pollution from cruise ships

Dear Senators,

Respectfully we ask that you not allow mixing of Alaska's clean offshore waters with cruise ship
dumping. Alaskans deserve better than this SB 29 and HB 80. We addressed this issue a few years ago.
Gov. Parnell is hurting Alaska by allowing this to occur. We say no to pollution - the solution is not
dilution, thank you,

Diane and michael McBride

Diane and Michael McBride
Kachemak Bay Wilderness Lodge
PO Box 956, China Poot Bay
Homer, Alaska 99603 USA

(907)235-8910
www.alaskawildernesslodge.com


http://www.alaskawildernesslodge.com

Thank You Madam Chairman, For the record | am....

| would like to make a few short comments on the science report
behind SB29. Crvwp W /o<4'Or<N\ ia,iv
Ccjool A& kA 'VA v "AILeviw<AY--ALo<!/Vj
Comparisons of cruise ship waste water dumping of contaminants
into the environment with natural sources such as thpMendenhall
River is unwarranted and scientifically invalid. The reasons aref®

The form matters. Many metals come in different oxidative states or
species. Some species are absorbed by life forms and some is not.
The comparison between natural sources and cruise ship discharges
does not make that distinction. For example, ferrous iron is absorbed
by the body, ferric iron is not.

Type matters. Science panel report makes no distinction between
elemental metals (total) and dissolved metals in the Mendenhall
River. In general, elemental forms of heavy metals are not overly
toxic. For instance, one may swallow a handful of copper pennies
(pre-1982) without harm, but the equivalent amount of copper
dissolved into water is likely fatal.

Source matters: Aquatic life becomes adapted to elevated levels of
copper over time as in the Copper River where natural copper levels
tend to be above the aquatic life criteria. The salmon have had
thousands of years and hundreds of generations to make the
adaptations. Yes, the copper levels in the Copper River often exceed
the water quality criteria. This does not mean that additional copper
will have no effect. Science has shown that increasing the level of
copper in a short time is still detrimental to fish populations even in
fish adapted to the higher background levels.

At the final level, it is a false comparison. The argument that cruise
ships only contribute a fraction of the loading as the Mendenhall
River does not justify additional contributions from cruise ships. It
Is the same false logic used by every teenager, “but Mom, everyone’s
doing it.” This logic has no place in a science report.

The comparison between cmise ship technology and land based
waste water treatment facilities.



The argument is made that cruise ships already perform better than
publically owned waste water treatment facilities. Again, this is a
false comparison on a number of levels. Public facilities are many
decades old and are often combined with stormwater systems. This
caused overflow conditions during storm events that contribute to
their exceedances. The fact is that the standards have remained in
place despite a history of non-compliance. This has driven the
investment toward improvement. The CBJ has spent millions of
dollars separating stormwater and waste water systems.

In contrast, SB29 seeks to remove protective requirements.
Where’s the incentive to continue to improve treatment systems?
Regardless, these types of comparisons have no place in a “science”
based assessment.

Mixing Zones.

All mixing zones contain an area of acute levels of toxins surrounded
by an area of chronically toxic levels. Mixing zones must be as
small as practicable and must meet water quality criteria at the edge
of the mixing zone. The mixing zone model used in the science
panel report was overly simplified and does not accurately reflect the
conditions of the receiving waters.

This not adequate on a number of levels. The marine environment is
not homogenous and does not mix completely as assumed in the
model. The marine environment is stratified and a less dense fresh
water discharge from a ship tends to be buoyant and accumulate in
the upper 10 feet. This is exactly where the juvenile stages of marine
life live. We are not talking about exposure times for a passing
salmon, but prolonged exposure to the toxic portion of the mixing
zone to floating organisms that form the basis of the entire marine
food chain.

The mixing zone model software used was written as a design tool
for engineering a discharge operation, not as a model used to assure
compliance with a regulatory mixing zone. The software only
produceds a model. Models are not to be confused with reality. If
you mentally picture an atom, I can safely assume you are seeing
something like a solar system with electrons flying around the



nucleus in highly elliptical orbits. This is called the Bohr model. In
reality atoms look nothing like this. Do not confuse the model with
reality. Planes may be modeled after birds, but they do not flap their
wings.

Mixing zones are an exception to the requirements of the Clean
Water Act. If every discharge is granted an exemption, why is there
arule? Again, where is the incentive to innovate and improve?

Are current treatment systems adequate?

The bottled water here is just some city water ran through a reverse
osmosis system. Reverse osmosis could meet the end of pipe criteria
but was not considered because of the high cost. Steam distillation
could meet the end of pipe requirements and has been used for
hundreds of years. Steam distillation was not considered because of
the cost. In- pipe dilution where the effluent is diluted to the water
quality criteria with sea water prior to discharge is very simple and
not that much of a cost, but because it will still have SOME cost to
the industry, it was not considered. As it turns out, cost to the cruise
industry was really the only factor that was considered. Is that a
reasonable way to protect our valuable water resources?

Is any treatment system efficient? “No” according to the science
panel report, but are automobile safety devises are also not 100%
effective, but do we use that as a reason to roll back mandatory seat
belt laws.

| ask that the Science Panel not be sun-setted, but that the report be
finalized and published for peer review as is the norm in the
scientific community.

| further ask that end of pipe compliance with water quality criteria
be retained as an incentive for the industry to continue to improve the
technology.



SB 29 Opposition Email
Email: 1/24/2013

Dear Sen. Cathy Giessel: (and Senators Dyson, Micciche, Bishop, McGuire, Fairclough, and French)

Testimony | wish to have part ofthe public record. Please share with all members ofthe Senate
Resources Committee. |will not be able to attend the meeting at 3:30PM on Friday. Thank you for your
assistance. Please confirm receipt of this message and its distribution to all members ofthe Senate
Resources Committee.

As a former water and wasterwater operator who has Class A licenses (the highest of four levels in
Colorado), the first woman in the state to do so for both water and wastewater treatment, and having
worked in the industry for several years, as well as having my degree in biology/chemistry, | know that
mixing zones are an absolutely worthless regulatory tool. This is true in rivers and even more obviously
true in oceans. All standards must be at the point of discharge. In Colorado | received an award from
the State for "Outstanding Contributions to the Prevention of Pollution to State Waters."

I have lived in Haines for the past twenty years. |, and most people in our community and in SE, get our
food from the ocean--hooligan, salmon, halibut, shrimp, crab. There is nothing more important to us
than our food be healthy. |strongly oppose any legislation and/or regulations where discharge
standards from cruise ships or any other industry allow for mixing zones. All standards must be at the
point of discharge, where they can be accurately measured.

Regards, Kathleen Menke
PO Box 781

Haines AK 99827
907-766-3517



Responsible Cruising in Alaska
Senate Resources Committee
Juneau, Alaska 99801
January 23, 2013 Testimony RE: SB 29, Cruise Ship Discharges

The preference of Responsible Cruising in Alaska is that cruise ships discharge only in
federal waters, beyond the 3-mile state limit, where there are no direct salmon, whale or
subsistence impacts in the coastal waters of Alaska.

Ship discharges in near shore and coastal waters pose a distinct risk to wild salmon
populations. Of all the potentially toxic constituents in cruise ship wastewater, copper is
the one heavy metal that is unigquely harmful to wild salmon at all their stages of
development and in tiny concentration levels, a few parts per billion.

Metal polishing technology available today for large marine vessels will remove over
50% of the copper generated onboard, and many ships achieve better removal levels,
but SB 29 would exempt the entire fleet from high Alaska water quality standards.

A very few older ships, primarily the Princess fleet, are riddled throughout with copper
piping and also have small wastewater holding issues, yet their seven ships usually
discharge into the Juneau treatment plant. The remaining 23 ship Alaska fleet is clean,
nearly clean, or willing and able to discharge both solids and wastewater in federal
waters.

That is the shame and irony of SB 29 - Alaska and the cruise industry have made great
strides in 6 years to address legitimate wastewater issues, yet SB 29 throws the fleet
laws and regulations aside to exempt a few Princess ‘copper ships.1These ships will
soon be exchanged and re-deployed for newer ships with plastic flex-pipe, eliminating
the dissolved copper found onboard their fleet today. SB 29 is unnecessary legislation.

Copper is generated solely by leaching copper pipes on cruise ships. One huge factor

causing copper leaching is water softener, but that product is deemed important for
cruise passenger showers and shampoos.

Box 21884 Juneau, Alaska 99802 (907) 586-2117 chipt@alaska.net
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Ships built 30+ years ago are copper-piped in over 1000 state-rooms, the galley, engine
room, crew quarters, etc. These 'copper ships’ have the highest copper counts in
discharge waters, such as Princess Cruise Lines.

Conversely, all recently built cruise ships have plastic flex- pipes and generate the
lowest copper counts from just water heaters and separators with copper piping, such
as Royal Caribbean Cruise Lines.

SB 29 is unnecessary and puts at risk many salmon populations in state waters. Cruise
ships are now legally permitted to discharge outside the 3 mile state limit, in federal
waters, and Juneau has dock hookups for ships to discharge into the municipal water
treatment plant. Princess Cruises uses the Juneau hookup daily during summer for their
Alaska fleet of seven ships because, as noted, these ships are older, riddled with
copper and have small wastewater holding tanks.

Responsible Cruising in Alaska wants cruise ships that must discharge in northern SE
Alaska do so in the Juneau treatment plant and thus into one, municipal mixing zone
that's been permitted by DEC without incident for 40 years. The alternative posed by SB
29 is that all of SE Alaska, Prince William Sound and Cook Inlet become cruise ship
mixing zones, open for discharge whenever ships decide to do so.

SB 29 is looking for a problem that is already 95% solved. Wastewater discharge is
available today in Juneau, and federal, offshore discharge for cruise waste solids is
legal and permitted. | urge the committee to put aside SB 29 without making
unnecessary exemptions to Alaska water quality standards for cruise ships.

Thank you for your thoughtful consideration,

C-hify <CkoVva

Chip Thoma, President
Responsible Cruising in Alaska
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CRUISE FELONIES 1998-2004

Celebrity Cruises is owned by Royal Caribbean Cruises, Ltd. A criminal case brought by the US

Department of Justice, Royal Caribbean pled guilty to 21 felonies, six of which were for illegal discharge

of PERC into several US ports. The other felonies concerned routine illegal dumping of oil and the

falsification of documents to cover it up. RCCL was fined'$27 million and lost permits in Glacier Bay.

In April, Carnival Corp. pleaded guilty to falsifying records to cover up oil pollution by six ships
over several years. It paid an $18 million fine, and the company is on probation. A new violation
could prompt new criminal charges.

In late September, a fired Carnival Cruise Lines executive filed a whistle-blower lawsuit alleging a
host of environmental and safety violations, including toxic-chemical dumping, on ships sailed by
Carnival, Holland America, Cunard and Costa to many ports around the USA, Carnival Corp.
owns all those lines. The allegations have not been proved, and Carnival Corp. has not
commented on them.

On Oct. 15, Carnival Corp. disclosed in a government filing that officers from one of its Holland
America ships have been subpoenaed to testify before a federal grand jury in Alaska investigating
a spill of wastewater in Juneau Bay in August. The Coast Guard in Alaska estimates 40,000
gallons went overboard.

After a judge ruled the government did have jurisdiction, Royal Caribbean pleaded guilty to 30
criminal charges in Miami, New York, Puerto Rico, Los Angeles, the Virgin Islands and Alaska. It
paid $27 million in fines in 1998 and '99. The line has since implemented a companywide
environmental compliance program.

When subpoenas arrived at Carnival Corp. a year later, the corporate response was far different.
Carnival didn't question jurisdiction and instead handed over 1,200 boxes of records and began
negotiating a deal. In April, the company pleaded guilty in Miami, agreed to set up a compliance
program and paid an $18 million fine.

Just three months later, Justice announced Norwegian's guilty plea and $1 million fine. The
government's press release said Norwegian, a Bermuda corporation, had turned itself in and
lauded the company's "corporate citizenship.” In its own announcement, Norwegian said only that
it had "discovered reporting irregularities” and "immediately reported these problems to the
government.”

http://www .earthisland.org/csaw/Gen Cruise web docs/Cruise Industry Overview 2008.pdf
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Sent: Monday, January 28, 2013 11:09 AM
TO: sen. cathy Giessel
SUbjeCtZ Support for SB 29 Passage Today

January 28, 2013
Re: Senate Bill 29
Dear Senator Giessel,

I’m writing today for my wife and myself asking that you please support SB 29, and pass it
through committee today as is.

The Science Advisory Panel, a group of independent experts, has spent the last three years
working on the waste water issue, and they have concluded that there is no further harm to
aquatic life.

They also concluded that the advanced waste water treatment systems on board the cruise ships
are the most effective treatment systems available.

The Alaska DEC will still have control over where, when, and how discharges are completed.
This oversight will protect Alaska’s waters.

My family’s income - and the incomes for the 26 people who work in our 27-year old family-
owned sightseeing company - depends on the visitors from the cruise ships. The economies of
many Southeast Alaska communities now depend on cruise tourism. The cruise industry needs a
stable, dependable business environment to be able to plan for the future, as do Alaskan
businesses. Your firm decision today to finally move this matter ahead will help to do that.

Thank you for your support Senator, and for your quick action on this extremely important piece
of legislation. Passing SB 29 will help our families, our employees, our communities, and the
entire regional economy.

Most Sincerely,

Steve Hites

270 Second Avenue

P.O. Box 400

Skagway, Alaska 99840

(907) 983-2908
stevehites@skagwavstreetcar.com
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January 23, 2013

The Honorable Cathy Giessel
Alaska State Capital Building

Chair, Senate Resources Committee
State Capitol Room #427

Juneau AK, 99801

RE: SB 29 - Wastewater Permitting of large cruise ships
Dear Senator Giessel,

We would like to ask for your support for Senate Bill 29, regarding Cruise ship wastewater
permits. As a company we rely on cruise ship visitors during the summer to get us through the
winter.

Being in the aviation business, we understand the importance of regulation and government
oversight. We also have a strong belief that the environment is essential to tourism. The natural
beauty our guests experience is of prime importance to our company. We believe there is a
balance between the two. Senate Bill 29 is right on track with that balance.

It makes sense now to review the data from the Science Advisory Panel and move forward with
their recommendations. It is encouraging that the Department of Environmental Conservation is
behind these recommendations as well. How often do you have two such organizations agree on
anything?

We feel that the Governor’s fix is a good one and doesn’t create an arbitrary regulation on the
industry and it is based on good science. The cruise lines have done just about everything they
can to accommodate the 2006 initiative and this just makes sense. We kindly ask for your help
and support.

Sincerely,

Craf™ (J&nnison

Craig Jennison
General Manager

NorthStar Trekking LLC
PO Box 32540  Juneau, Alaska 99803
Phone (907) 790-4530  Fax (907) 790-4419
www.glaciertrekking.com
trekking@ptialaska.net
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January 25, 2013

The Honorable Cathy Giessel
Senate Resources Chair
State Capitol Room #427
Juneau, AK 99801

Re: SB 29 - An Act relating to the regulation of wastewater discharge from commercial
passenger vessels in state waters.

Dear Senator Giessel:

On behalfof Lindblad Expeditions, | would like to express our support for Senate Bill 29,
regarding Commercial Passenger Vessel permits.

Lindblad Expeditions has been operating US-flag small commercial passenger vessels in
Southeast Alaska since 1982. We currently own and operate the US-flag 62-passenger vessels
National Geographic Sea Lion and National Geographic Sea Bird.

The emphasis of our voyages in Southeast Alaska is to take our passengers to the remote and
pristine areas and give them an up-close and hands-on experience of hiking, kayaking, whale
watching and wildlife viewing in the company of highly qualified naturalist guides. We also
have onboard an Undersea Specialist who dives to take video of the ecosystem below the surface
so that our passengers can get the fullest possible experience of the Southeast Alaska
environment. Without a doubt the greatest asset of our program in Southeast Alaska is the wild
and unspoiled environment above and below the surface, and protecting this environment is
critical for the long-term success of our business.

We greatly appreciate the Legislature’s efforts in creating a science panel to evaluate current
water treatment technology, other available water treatment technology, and the impact on the
environment. As the owner and operator of small commercial passenger vessels, we are required
to submit a Best Management Practices plan for alternative terms and conditions of vessel
discharges. Currently that plan is approved for three years. Extending this to five years as is
proposed would be a welcome change, as we are typically planning the deployment of our ships
and capital improvements on a three to five year cycle. Also, in light of the panel’s substantial
doubts that new technology will be available in the foreseeable future, the removal of the 2015
sunsetting of the Best Management Practices alternative for small commercial passenger vessels
makes sense, and would remove a large area of uncertainty that is now just a little more than two
years away.

LINH ADBECHITION 1415 WESTHRNABNE 3UTETAD FATTLE, WA98101
1.866.819.5327; 206.403.1500; F206.403.1501 VWW\EXEITINGGCIM
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Given the panel’s findings, we support the Governor’s effort to amend the statutes, and we urge
the Legislature to consider and pass SB 29. Having a reasonable permitting process in place,
with a reasonable planning horizon is critical to our being able to plan for the future of our
business in Alaska and the jobs that it supports.

On behalf of Lindblad Expeditions we thank you for your support.

Chief Operating Officer
Lindblad Expeditions, Inc.
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January 23, 2013

Senator Cathy Giessel

Chair, Senate Resources Committee
Alaska State Legislature

State Capitol, Room 427

Juneau AK, 99801

Dear Senator Giessel:

Thank you for scheduling SB 29, regarding Commercial Passenger Vessel permits.
The Alaska Cruise Association supports the bill as a mechanism for the Administration
to implement the findings of the science panel and allow DEC to issue permits in a
consistent manner with other industries.

During the public debate over the 2006 ballot initiative, the initiative sponsors pub-
lished several articles indicating the initiative would require, “cruise ships to meet and
verify compliance with all Alaska pollution rules like every other industrial and munici-
pal discharger.” In fact, the language did the exact opposite. It held one industry to a
standard that was proven to be unobtainable even with the most advanced treatment
systems.

In 2009, many Alaskans requested the Legislature correct the statute and give DEC
the ability to issue permits to the cruise industry in a manner which was consistent with
“every other discharger.” In fact, 45 statewide organizations, local organizations, and
local governments across Alaska passed resolutions, requesting the Legislature act on
this issue. Even though the Department of Environmental Conservation found that no
technology could meet the initiative standards, the Legislature provided great defer-
ence to the ballot initiative process. They decided to create an independent science
panel to study and draw their own conclusion.

During the last three years, we worked with the science panel, providing information
about our current systems, work done to improve the performance on board, pilot pro-
jects and other efforts to look at new or modified technology, and the challenges with
installing and operating equipment in a marine environment.

The panel findings confirmed that the industry still has the best available technology,
which is far superior to municipal systems in Alaska. They also recognized that no
system can meet the initiative standards and that there are significant challenges with
adopting emerging land based technologies to ships. More importantly, they confirmed
the treatment was at such a high level, the marine environment is currently protected

360 KStreet, Suite 300 mAnchorage, Alaska m99501 m(907) 743-4529 m(907) 743-4553fax



and there would be little, if any, additional environmental benefit in requiring the “point
of discharge” standard.

There remains strong statewide support to amend the statutes and with the recent find-
ings of the state’s panel of experts, there is even more scientific justification for the
change. We would appreciate your support and early passage of the legislation in or-
der to provide sufficient time for DEC to issue a permit for the 2013 season.

Sincerely,

John Binkley
President
Alaska Cruise Association
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Alaska State Senator Giessel

Chair, Senate Resources Committee
January 23, 2013

Comments on Senate Bill 29 - "An Act relating to the regulation of wastewater discharge from commercial
passenger vessels in state waters; and providing for an effective date."

Thank you for the opportunity to provide comments concerning SB 29 - "An Act relating to the regulation
of wastewater discharge from commercial passenger vessels in state waters; and providing for an effective
date.” I am the owner and operator of Admiralty Environmental, an independent consulting firm that
performs a large portion of the project management and wastewater sampling activities to monitor large
cruise ships in Alaska waters, and | have direct experience with all of the individual vessels that operate
under the ADEC General Permit and will be affected by the proposed changes that would result from this
legislation. | have been involved with the cruise ship program since the original Alaska Cruise Ship
Initiative in 1999, and have performed a large portion of the sampling of these ships from the inception of
the program to the present time. My experience with this program and familiarity with the Alaska cruise
fleet gives me a unique perspective in both the history of the cruise ship program in Alaska and the state of
the current advanced wastewater treatment systems being utilized on vessels.

The cruise industry has placed a significant effort into applying new technology to upgrade ship treatment
systems and comply with new regulations from both the USCG and the State of Alaska, and | have
witnessed these changes over the past 12 years. The positive results of this technology are well
documented by the vast improvement in sample results, and my interactions with the industry lead me to
believe that the vessel owners are genuinely committed to meeting their regulatory requirements and
protecting the environment. Based on my observations, | strongly agree with the conclusions of the ADEC
appointed independent Science Panel that: the advanced wastewater treatment systems on cruise ships in
Alaska are the most technologically advanced and effective systems available; aquatic organisms are
currently protected through the ADEC general permit; there are no proven systems that can meet the
standards set by the ballot initiative; and there is little environmental benefit to be gained by lowering the
current permitted effluent limits to the standards of the 2006 initiative. The State of Alaska has the
opportunity to solidify this program through the issuance of a new general wastewater permit that
establishes reasonable and consistent effluent limits. | believe that the passage of SB 29 will allow ADEC to
write a permit that accomplishes this. | encourage you to pass this legislation, which will maintain water
quality in the State while encouraging large cruise vessels to continue to invest in and use their proven
advanced wastewater technology.

Kindest Regards,

David Wetzel
President, Admiralty Environmental



(S) RES-SB29 - 1/25/13
Testimony by Andy Rogers, Deputy Director, Alaska Chamber
arogers@alaskachamber.com

Good afternoon madam Chair, Vice-Chair Dyson, and members of the committee.

For the record, my name is Andy Rogers and I serve as the Deputy Director of the
Alaska State Chamber of Commerce. The Alaska Chamber is the statewide Chamber
of Commerce representing hundreds of diverse businesses from across our state
and thousands of working Alaskans. The majority of our members are small
business owners from every corner of the state. Together, our members share a
common goal: to make Alaska a viable and competitive place to do business.

Thank you for hearing SB 29 today and please note that this bill and its companion
in the house, HB80, have the full support of the Alaska Chamber and its members. It
is our hope that this bill will enjoy bipartisan support and that you will pass SB 29
out of your committee today.

Each year, Alaska Chamber members gather to identify legislative priorities for the
upcoming session. For the past several years, Chamber members have adopted
positions in support of changing the way our cruise ship industry is regulated with
regards to wastewater discharge. Specifically, the position supports changing the
"point of discharge” regulation to a standard that is both attainable and protects the
environment.

Current permitting practices also have an impact on several other Alaska Chamber
positions. Specifically, Alaska Chamber members have adopted a position to
advocate for legislation and regulations that are based on sound science rather than
precautionary method.

In2009 HB134 charged ADEC with the creation of ascience panel to evaluate
existing technology and also the feasibility and environmental benefit of meeting the
2006 standards. The science panel held their first meeting in 2010 and in total met
15 times. They spent a considerable amount of time evaluating the current
treatment systems onboard cruise ships. They also evaluated other technology to
determine the feasibility of meeting the initiative standards, reviewed the State
permitting process and discussed the impact of discharges on the marine
environment.

The results, published earlier in January, affirm that cruise ships operating in
Alaskan waters enjoy the most advanced and efficient treatment systems available.
The water they discharge meets higher standards than water discharged by any
municipal water treatment plant in the state of Alaska.

I believe that this is an encouraging set of results for an industry that is so vital for
many of Alaska's coastal communities.
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In addition to supporting regulation based on sound science, Alaska Chamber
members support consistency and predictability in Alaska’s permitting processes.
HB134 allowed AEDC to issue no more than two permits of three years in length.
The general permit issued in 2010 was subject to lengthy, costly litigation and
administrative appeal. Itis reasonable to expect any new permits issued under
existing law may be subject to similar litigation. This could threaten Alaska’s
competitive appeal as a market for an industry where resources are highly mobile
and schedules are set years in advance.

This issue is an important one to the economic health of the state. The cruise ship
industry has an obvious impact on Alaska's various coastal communities. However,
private sector businesses across the state have indicated that the continued
presence of cruise ship traffic effects communities and businesses deep into interior
Alaska and throughout the state.

This industry is fragile, by Alaskan standards. The resource is renewable, but it's
mobile, and the ships that bring tens of thousands of visitors to our port
communities can be re-deployed to venues with reasonable permitting and
attainable standards. The Alaska Chamber recognizes the economic impact that a
reduction or loss of cruise ship passengers will generate.

Most cruise ship passengers disembark and participate in some form of economic
activity. Businesses like Alaska Amphibious Tours in Ketchikan and Alaskan
Brewing Company, right here in Juneau, create jobs and generate revenue because
of cruise ship traffic.

Our railroad, rental companies, motor coach services and restaurants benefit from
out-of-state money migrating in from our ports.

According to the Alaska Cruise Association, more than one-fifth of passengers
traveling on cross-the-Gulf itineraries also participate in an extended land tour.
Many of those move up through Denali and into Fairbanks where hundreds of
businesses like Pike's Landing and Hot Licks Homemade Ice Cream provide
thousands of jobs to Alaskans and the ""Alaskan Experience" to our guests.

Even in the arctic, entrepreneurial companies like Bering Air and Nome Adventure
Tours create jobs in economically challenged areas of the state. They do this
creatively and in support of our visiting tourists, many of who arrive by sea.

To close, this is an issue with statewide implications and the Alaska Chamber is
hopeful that SB 29 will pass Senate Resources and that members of this committee
will encourage the passage of SB29 early enough in the session for regulators and
industry to generate the necessary regulations and permits for the 2013 season and
beyond. Thankyou again for the opportunity to testify this afternoon.



45 Waste Water Permit Resolutions Passed To Date

As of March 30,2009
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FISCAL NOTE

STATE OF ALASKA Bill Version LL0987
2013 LEGISLATIVE SESSION Fiscal Note Number
0 Publish Date
Identifier (file name) LL0987-DEC-WQ-01-17-13 Dept. Affected Environmental Conservation
Title Commercial Passenger Vessel Wastewater Discharge  Appropriation Water.
Allocation Water Quality
Sponsor Rules by Request of the Governor
Requester Governor. OMB Component Number 2062
Expenditures/Revenues (Thousands of Dollars)
Note: Amounts do not include inflation unless otherwise noted below.
Included in
FY14 Governor's .
Appropriation FY14 Out-Year Cost Estimates
Requested Request
OPERATING EXPENDITURES Fy14 FY14 FY15 FY16 FY17 FY18 FY19
Personal Services
Travel
Services
Commodities
Capital Outlay

Grants, Benefits
Miscellaneous

TOTAL OPERATING 0.0 0.0 0.0 0.0 0.0 0.0 0.0

FUND SOURCE (Thousands of Dollars)
1002 Federal Receipts

1003 GF Match

1004 GF

1005 GF/Prgm (DGF)

1037 GF/MH (UGF)

1178 temp code (UGF)

TOTAL 0.0 0.0 0.0 0.0 0.0 0.0 0.0
POSITIONS
Full-time
Part-time
Temporary
CHANGE IN REVENUES 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Estimated SUPPLEMENTAL (FY13) operating costs 0.0 (separate supplemental appropriation required)

(discuss reasons and fund source(s) in analysis section)

Estimated CAPITAL (FY14) costs 0.0 (separate capital appropriation required)
(discuss reasons and fund source(s) in analysis section)

ASSOCIATED REGULATIONS
Does the hill direct, or will the bill result in, regulation changes adopted by your agency? No
Ifyes, by what date are the regulations to be adopted, amended, or repealed? Discuss details in analysis section.

Why this fiscal note differs from previous version (if initial version, please note as such)
Not applicable, initial version.

Prepared by Michelle Bonnet Hale, Director Phone 907-269-7599
Division Water Date/Time 1/10/13 3:30 PM
Approved by Larry Hartig, Commissioner Date 1/10/2013

Dept, of Environmental Conservation
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Analysis

Analysis/Assumptions:

This bill amends current law to allow the Department of Environmental Conservation to permit operation of
wastewater discharges from commercial passenger vessels, including discharges from advanced wastewater
treatment systems, consistent with standards for other permitted discharges throughout the state. The bill also
amends current law to codify a schedule for the approval of plans for discharge from small commercial passenger
vessels in state waters.

This bill has no fiscal impact on the Department of Environmental Conservation, Division of Water.
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