State of Washington Department of Ecology
Verification of Operating Conditions
of Advanced Wastewater Treatment
Systems for

Northwest Regional Office
3190 180" Ave SE
Bellevue, WA 98008
Phone: (425} 649-7000 Fax: (425) 549-7098

Cruise Ship Discharges

Vessel Name: | NORWEGIAN SUN Date: | June 24, 2006
Vessel Operator. | NCL (Bahamas) Ltd. Entry Time: | 9:25 AM
iIMO Number: | 9218131 Exit Time: | 12:35 PM
Vessel Type: | Passenger Ship Notification (name & date); | Randy Fiebrandt/6-20-2006
Location: | Pier 66, Seattle On-beard contact(s). | Carl Hergeselle, Environmental Officer
(envO2@ncl.com)
Jose Lecciones, Environmental
Engineer/Scanship System Operator
Inspector(s): | Amy Jankowiak {Ecology), Kevin Fitzpatrick (Ecology)
# passengersfcrew: | ~2000/920+10 | Amount of Wastewater: | ~750-850 m°/day average actual Obtain copy of SMC: | |

Ecology was granted on May 4, 2006

Description of advanced wastewater freatment system {name, type, major components, etc ):
Scanship is a biological reactor and ultrafiltration system The system includes prefiltration, biological treatment via a biofilm process,
chemical precipitation, clarification through flotation tanks, polishing filiration and UV disinfection. Approval for continuous discharge from

—1 | Black/Gray wastewater Operations Center/ Computer | — . -

< system [ system [<] | Records/Reports [ | sampling/Monitoring

— . - . . Sludge Handiing/Disposal — | Other (oil spill nofification
[ | Discharge locations X] | Operations & Maintenance X [ dril, debunking)

compliance) in place

" ] Schematics match black/gray NA
wastewater system
] Sludge disposal profocol per MOU NA
Nofification procedures (for NA
[T | contacting Ecology of non-

YS1em is as depicied In senematics

properly

N
it wastewater system
= Sludge disposal protocol per MOU Discharges 12 nm out and ouiside of the Olympic Coast National Marine Sanctuary Area to
Be Avoided per stated protocol.
Notification procedures (for Notification numbers were posted and a copy of the current MOU was available on board”
contacting Ecology of non-
compliance and for system shut
down) in place
57 Operations as described in Operations were as described.
~! | submitted documentation
5 Daily 24-hour continuous turbidity Has continuous TSS monitoring.
< | or equivalent monitoring
Turbidimeter or equivalent Appears to be functioning properly Details in narrative
B | monitoring equipment functioning

Turbidity or equivalent

Last calibration: as needed
Frequency of readings: continuous
Trigger level for alarm: 30

Recorded turbidity/equivalent levels above triggers: Yes, typically a couple of times/season

Trigger level for shutdown: 30
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Auto shut down or operational If TSS > 30 then automatically diverts to tank 3 for holding
controls to insure system shut
down if a system upset occurs
Ultraviolet (UV) light disinfection 3 UV banks available typically use two at a time and run in series. There are 14
immediately prior to discharge bulbs for each unit There is a holding tank available after UV which is only used in
areas not approved for discharge.
7 UV replacement bulbs available There is one unit’s worth of spares available (14) Lights show which bulbs are
out/broken. Ali bulbs are replaced after every 10,000 hours of use.
UV/bulbs cteaned regularly Yes, the units are cleaned by dosing Metal Bright about 2-3 times/month or if UV
X intensity is fow (alarmed} Bulbs are also cleaned about once every 6 months
{manufacturer recommendation is encelyear).

Sampling conducted 2/month, Yes, as of the date of the inspection

1/month in Seattle (BOD, TSS,
fecal coliform, pH, chlerine
residual)

Whole Effluent Toxicity Testing 1 WET testing not conducted yet  In first season of approval
per 2 years
Training up to date for system Scanship conducts training on the ship during start-up of the system
operators
Discharge records maintained Maintained properly

Alarms functioning properly Alarms appear to be functioning properfy

K

[

X B4

Alarms

Shutdowns: Yes

High turbidity/TSS warnings: Yes

High wastewater levels: Yes

UV disinfection (intensity, bulbs, bank cut, power failure): Yes

Parameter Effluent Result
Biochemical Oxygen Demand (5-Day) 6.70 mg/l
Total Suspended Solids (TSS) 5.0 mg/l
Fecal Coliform (MF) 1 CFUM00 ml
Residual Chloring <0.1 mg/l
Ammonia, Nifrogen 30 mg/l
pH 6.50

Introduction
Amy Jankowiak, Washington State Department of Ecology (Ecology) Northwest Regional Office, Water Quality Program,

Municipal Compliance Specialist and Kevin Fitzpatrick, Ecology, Northwest Regional Office, Water Quality Program
conducted the inspection on June 24, 2006. The main contacts on board the NORWEGIAN SUN included Carl Hergeselle,
Environmental Officer and Jose Lecciones, Environmental Engineer/Scanship System Operator. Prior notification of the visit
was given on June 20, 2006 for security protocel. The purpose of the inspection was to evaluate the operating conditions of
Advanced Wastewater Treatment System {AWTS) for cruise ship discharges per the Memorandum of Understanding Cruise
Operations in Washington State, as amended. The NORWEGIAN SUN received approval to discharge continuously per the

MOU on May 4, 2006

The NORWEGIAN SUN was buitt in 2001, is 848 feet long with 13 decks, with about a 26-foot draft Passenger capacity is
2400 maximum total passenger berths There are typically about 2000 passengers and 920+10 crew. The ship’s wastewater
system, Scanship, was installed in 2003.

Inspection
We arrived boarded the ship af about 9:25 am and began with infroductions and a plan for the day. Bunkering of fuel was

taking place upon arrival (photo #01). We then headed fo the conirol room to discuss the operation of the Scanship system
and a review of records. We then headed down for a tour of the Scanship system Next we looked at some of the areas of
potential waste streams. Notification procedures were checked on the Bridge. Samples were pulled prior to finalizing the
inspection and disembarking the vessel at about 12:35 pm.
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Mr. Carl Hergeselle, Environmental Officer described his training and that of Mr Jose Lecciones, Environmental Engineer
and Scanship System Operator. Mr Hergeselle has 20 years of experience, six of which have been as an Environmenta!
Ofﬂcer for Norwegian Cruise Lines, and has been with the Norwegian SUN since its initial voyage Mr Hergeselle is af the

2™ Engineer level and has training in all environmental aspects of the vessels. Mr. Lecciones has had training with Scanship
on the system and has aiso been with the Norwegian SUN since 2001

While in the control room where the Scanship system is menitored (photos #02 & #04), we asked Mr. Lecciones and Mr.
Hergeselle to go over the Scanship system with us Both Mr. Lecciones and Mr Hergeselle seemed very familiar with the
system. Mr Lecciones is basically operating the system or is on call. Other engineers also monitor the system. The
Scanship system collects galley water, graywater, and shower water by pipes and blackwater {toilets) is collected by vacuum
to a buffer tank Wastewater then goes through pre-screening by splitting and going through the two drum screens (photo
#05) Solids screened out go fo the sludge tank (14S) while liquid moves to the two biofifm tanks (photo #06) for biclogical
treatment Coagulant is dosed and mixes in the two flocculation tanks (photo #08). Polymer (photo #11) is then added prior
to seitling in the two flotation units (photo #07) Solids float to the top in the flotation units and are sent to the sludge tank
(14S) while decant is sent to the two polishing filters {photos #10 & #12) with fine mesh screens Solid material collected
from the polishing filters is sent back fo the influent. Effluent from the polishing filters goes through two of three ultraviolet
(UV) disinfection units (photo #14) in series prior to being discharged directly through an overboard port {photo #15) where
approved to discharge continuously. If not in an area approved for discharge, effluent from the UV goes to a holding tank

The UV systemn includes three units with 14 bulbs per unit. Metal Bright cleaner is dosed into the UV for cleaning two to three
times/month or if UV intensity is low (alarmed). Bulbs are also cleaned about once every six months (manufacturer
recommendation is oncefyear). There is one unit’s worth of spares available (14) Lights show which bulbs are out/broken.

All bulbs are replaced after every 10,000 hours of use.

An online continuous TSS monitor is used to measure the turbidity of the effluent  An alarm level is set at 30 TSS, which
triggers the automatic shutdown of discharges and recyclés the flow back through the system. The system has experienced
the automatic shut down for short durations a couple of times a season typically when there is galley washing with chemicals
Mr Hergeselle has been talking to galley staff about the effects. The TSS meter is calibrated by checking the reading with
sample results. [f the results were out of calibration, Scanship is notified and only they can calibrate the meter. Scanship is
on board the ship periadically for checks and is scheduled to be on board this July Scanship can also monitor the entire
system on-line. At 10:28 am, the TSS meter read 3.9 mg/l.

Mr. Hergeselle stated that if TSS on the graywater is less than 150, they discharge (photo #17) at greater than four nautical
miles and if the TSS is greater than 150, they discharge at 12 nautical miles out This protocol is of serious concern in that in
Washington waters, you can be greater than four nautical miles, but still be in State waters and Waters Subject to the MOU

This concern was pointed out to Mr. Hergeselle,

The protocol for sludge discharges is that if a discharge is necessary, the Environmental Officer verifies location as greater
than 12 nautical miles from shore and gutside the Olympic Coast National Marine Sanctuary with the bridge (twice) then
unlocks the chained and lock overboard port (photo #16). Only the Environmental Officer has keys for all overboard ports
The latitude and longitudes are recorded in the Sewage and Graywater Discharge Record Book {phato #03) along with all
other discharge records. A review of the Record Book appeared to show that discharges in the Seattle area did not begin
this season until May 27, 2006, well after approval was granted Discharge records were well kept and include dates, times,
discharge locations, port locations, effluent type, volumes, speed, signatures and remarks

The overboard ports all had locks on them and were labeled. Pipes and Scanship treatment components were also well
tabeled

Mr. Lecciones maintains the system which includes process control. The biofilm and flotation tanks are checked daily by
visual sample. The color is checked as well as a visual observation of whether or not the biofilm tank is foaming Defoamer
is added if foaming becomes apparent Only one of the two biofilm tanks has the ability for visual checks, so if the visible
tank needs defoamer, defoamer is also added to the other tank. The biofilm tanks are also monitored for oxygen dosing.
The typical dose is 80%  [f the oxygen gets below 40%, the biota typically would die off (not reported to have ever occurred)
The flocculation tanks are monitored for pH (photo #09) which indicates polymer dosing requirements (pH is typically around
six} Effluent from the UV is tested for chlorine residual daily. \While chlorine is not used as disinfection, various cleaning
products throughout the ship may contribute. The chlorine residual results have never been above the requirements.
Chlorine is also used to clean the effluent line from the UV to the overboard discharge periodically. One liter of chlorine
solution is used per 100 liters of water. The pools use chlorine, however, they discharge overboard greater than 12 nautical

miles as needed

Mr. Hergeselle, the Environmental Officer was able to cormrectly identify the appropriate number to call (The MOU requires
‘NWCA members to immediately self-report non-compliance with any provision of this MOU o the Department of Ecology at
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the following 24-hour number: 425-649-7000 *}. The ship had a copy of the most current version of the amended MOU

Garbage and recycling is separated (photo #19) and sent to shore Aerosol is collected (photo #20) and sent to shore as
hazardous waste. Fluorescent lights are crushed in a new Fluorescent Lamp Crushing System {photo #21) for mercury
vapor removal. Food waste is collected and extracted The water is recycled and eventually, the decant and the extracted
food waste {photo #23) is discharged outside of four nautical miles or 12 nautical miles (typically) Paper/cardboard, flowers,
and some plastics are incinerated (photo #24). Glass is crushed, bagged and sent to shore Metals are compacted (photo
#22) and sent to shore. Ash from the incinerator is bagged and sent to shore Hazardous wastes are labeled, collected,
stored (photo #18), and then sent to shore for proper disposal (to Prince Rupert only). The photo area uses a silver recovery
system (to less than five parts per million) and the wastes are collected (photo #26) and sent to shore. Laundry uses
detergents and dry cleaning uses PERC (photo #25)} which is also collected with the hazardous wastes and sent to shore
The medical facility has wastes such as x-ray chemicals, sharps, blood and other wastes; which are collected in special red
containers for proper disposal to share. Pills are collected separately (photo #28) and sent to shore as medical waste

A Norovirus Test Kit was delivered to the ship about a week prior to the inspection. The kit is to be used for sampling the UV
effluent, UV influent and influent to final filtration of the Scanship system during an outbreak of Norovirus (3%). The test kit
was located in the medical facility (photo #28) and includes ali needed supplies and directions for usage Mr. Hergeselle and
Mr. Lecciones should review the procedures for the test in order to be able to conduct the testing upaon an outbreak

Samples were taken (photo #30) for Biochemical Oxygen Demand (BOD 5-Day), Total Suspended Solids (TSS), pH, chlorine
residual, fecal coliform and ammonia from the effluent of the UV disinfection at the discharge port. Mr Leccicnas heated the
port prior to sampling for a ¢lean sample. The TSS monitor read 3 mg/l at the time of sampling (photo #29). The samples
were put on ice immediately and were transported to AmTest laboratory in Redmond, Washington that afterncon Chain of
Custody and sampling procedures were followed.  All results are in Section F

Conclusions and Recommendations _
The Scanship system appears to be functioning well The automatic shutdown during high TSS levels appears to be

functioning properly

The staff was generally knowledgeable of the system.

The system has experienced the automatic shut down for short durations a couple of times a season typically when there is
galley washing with chemicals. It is recommended that staff continue to work with galley staff on ways to prevent chemical

cleaning from disrupting the Scanship system.

Mr. Hergeselle stated that if TSS on the graywater is less than 150, they discharge at greater than four nautical miles and if
the TSS is greater than 150, they discharge at 12 nautical miles out This protocol is of serious concern in that in
Washington waters, you can be greater than four nautical miles, but still be in State waters. Discharging untreated graywater
in Waters Subject to the MOU (which includes areas greater than 4 nautical miles) is not allowed ner is discharging treated
graywater that would likely be above 30 TSS allowed This concern was peinted out to Mr. Hergeselle

Mr. Hergeselle and Mr. Lecciones should review the procedures for the Norovirus Test Kit in order {o be able to conduct the
testing upon an outbreak

Attachments:
Photographs
Sampling Results Report

Copies to:

Randy Fiebrandt, NCL

Carl Hergeselle, Environmental Officer env02@ncl com

Amy Jankowiak, Ecology

Frank Meriwether, Health

Kevin Fitzpatrick, Ecology

Central Files: Norwegian Cruise Lines - NORWEGIAN SUN; WQ 6 1
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‘ Name and Signature of Inspector
Amy Jankowiak

Agency/Cffice/T elephoﬁe

Department of Ecology/Northwest Regional
Office/\Water Quality Program/Municipal

: < |
@/\m?\ @*"‘JE’&‘-L-}J‘-..__; Compliance Specialist/(425) 649-7195 R/\0/oW
Name and Signature of Reviewer Agency/Office/Telephone Date
Kevin C. Fitzpatrick Department of Ecology/Northwest Regional
Office/Water Quality Section Manager/ '
(425) 849-7033 z / 16/ &

Q,}/w 4 %ﬂf
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State of Washington Departiment of Ecology

Verification of Operating Conditions
of Advanced Wastewater Treatment
Systems for Cruise Ship Discharges

Northwest Reglonal Office
3190 160" Ave SE
Bellevue, WA 98008

Phone: (425) 649-7000 Fax: (425) 649-7098

‘ Dafte:

VesseIName
Vessel Operator: | Hoiland America Line Entry Time: | 9:19 AM
IMO Number: | 9221281 Exit Time: | 12:05 PM
Vessel Type: | Passenger Ship Notification {(name & date): | dohn Turvey, 7/19/06
Location: | Pier 30, Seattle
On-board | John Turvey, Seniocr Manager/Auditing
contact(s): | Douglas Weeks, Manager, Special Projects
David Bass, Environmental Officer
Ryan Torres, Rochem sysiems operator
inspector(s). | Amy Jankowiak, Department of Ecology; Kevin Fitzpatrick, Department of Ecology
# passengers/crew: | Actual ~1800/~650 Amount of Wastewater: | GW ~ 34m’/hr BW ~14m /hr

Description of advanced wastewater treatment system (name, type, major compenents, etc ):

Rochem Advanced Waste Water Purification System. The Rochem greywater system includes prefiltration, reverse osmosis and UV
disinfection. The Rochem blackwater system includes prefiltration, biological treatment via bioreactors, uitrafiltration, and UV disinfection.
Approval for discharge at greater than one nautical mile away from port and at greater than six knots from Ecology was granted in July -

2004, June 2005 and June 22, 20086.

X E)I;tt:;'n(}ray wastewater B 85 renrs::toe ?Ssgsiztn‘:ﬁ X | Records/Reports B | SamplingMonitaring
B4 Discharge locations 2 Operations & Maintenance | [<] | Sludge Handling/Disposal >< | Other

Yes.

Sludge disposal protocol per MOU

Yes. Biomass (sludge) is discharged at > 12 nautical miles and
outside of the Olympic Coast National Marine Sanctuary. The
overboard port is padiocked until location with bridge is confirmed.

Notification procedures (for contacting Ecology of
non-compliance} in place

Yes. Notification numbers and procedures known and available.

Schematics match black/gray wastewater s§stem

lNot Applicable

Sludge disposal protocol per MOU

Not Applicable

Notification procedures (for contacting Ecofogy of
non-compliance and for system shut down) in

place

Not Applicable

Operations as described in submitted
documentation

Not Applicable

Daily 24-hour continuous turbidity or equivalent
monitoring

Not Applicable

Turbidimeter or equivalent monitoring equipment
functioning properly

Not Applicable

Turbidity or equivalent : Not applicable
Last calibration
Frequency of readings:

Trigger level for alarm: Trigger level for shutdown:

Recorded turbidity/equivalent levels above triggers:

[

Auto shut down or operational controls to insure
system shut down if a system upset occurs

Not Applicable

Ulitraviolet (UV) light disinfection immediately prior

to discharge

Not Applicable
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