SENATE FI NANCE COWM TTEE
March 24, 2009
1:41 p. m

1:41:58 PM

CALL TO ORDER

Co-Chair Stedman called the Senate Finance Comm ttee neeting
to order at 1:41 p.m

VEMBERS PRESENT

Senat or Lyman Hof f man, Co-Chair
Senator Bert Stedman, Co-Chair
Senator Charlie Huggins, Vice-Chair
Senator Johnny Ellis

Senat or Donny O son

Senat or Joe Thomas

MEMBERS ABSENT

None
ALSO PRESENT

Lynn Kent, Director, Dvision of Water, Departnent of
Envi ronnment al Conservation; Deni se Koch, Cruise Ship Program
Manager, Division of Water, Departnent of Environnental
Conservation; John Binkley, President, Alaska Cruise Ship
Associ ati on.

PRESENT VI A TELECONFERENCE

Bri an Rappoli, Ocean and Coastal Protection Division, Ofice
of Water, Environnmental Protection Agency.

SUMVARY
"Presentation: EPA Cruise Ship D lution Study
1:42:19 PM

Co-Chair Stednman stated that on February 25, 2009, the
Environnental Protection Agency (EPA) released a report on
the cruise ship plune dilution study conducted in Skagway in
July 2008.

1:43: 16 PM

BRI AN RAPPOLI, OCEAN AND COASTAL PROTECTI ON DI VI SI ON, OFFI CE
OF WATER, ENVI RONMENTAL PROTECTI ON ACENCY (testified via
tel econference), provided an overview.
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Dr. Rappoli remarked on collaborative efforts between the
EPA and the Departnent of Environnmental Conservation (DEC)
in cooperation wth the owners and operators of three cruise
lines. He described the study as an investigation into how
cruise ship discharge plunmes dilute in close proximty to
the vessel, also referred to as “near field dilution.” The
scientists acconplished their research by using a
conbi nati on of equipnent installed aboard the vessels and
equi pnent external to the ships located on a small boat
operated by nenbers of a sanpling team

Dr. Rappoli described the precision netering system which
punps an accurately known anount of rhodam ne dye into the
di scharge |ines aboard a ship. He comented that this action
was performed well upstream of the discharge port to ensure
conplete mxing of the dye with treated water. A fluoroneter
| ocat ed downstream nmeasured the dye’'s concentration prior to
| eaving the ship and subsequently helped to determ ne the
solution as it noved away fromthe vessel

1:47:42 PM

Dr. Rappoli explained that in order to track the plune
concentration, the small boat operated on a predeterm ned
set of transects. He informed the commttee that the
sanpling crew towed an instrunent package to neasure the
tenperature gradient, depth and salinity of the water
colum. A specially tailored portable fluoroneter nade up
the heart of the system and neasured rhodam ne concentration
using a correct set of filters and excitational |anps. The
very sensitive instrunment required a mninmum anount of dye
and recorded concentrations in the part per billion range.

1: 49: 09 PM

Dr. Rappoli noted the advantages to collecting sanples and
recording data in real tine.

Dr. Rappoli restated that the purpose of the study was to
give both EPA and DEC a better understanding of how cruise
ship discharges dilute in a receiving body of water. The
agencies chose Skagway as a port wth relatively |ow
flushing. The Departnment of Environmental Conservation
intended to use the information collected in further
anal ysi s.

Dr. Rappoli voiced that the sanpling episode report’s nmjor
purpose was to present a very large volune of broad data.
The sponsors published early thinking the findings inportant
and have made the results publicly available on their
website. Dr. Rappoli observed that the report contained only
a very brief and narrative description of an extensive data
set. He clarified DECs part in carrying out a true
techni cal anal ysis.
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1:52: 47 PM

Senator Huggins asked for insight into dye calculations
particularly at the higher degree transects and a brief |ook
into the experinment’s overall conclusions. Dr. Rappol
replied that the EPA had never intended to conduct
hydrodynam ¢ analysis of the plunmes. The highly variable
descriptions are typically done using conputational nodels
in academc and regulatory circles. The Departnent of
Environnmental Conservation will perform that part of the
anal ysi s.

Senator O son wondered at the correlation between a dye of
speci fic nol ecul ar weight and m croorgani sns. He persisted
that mcrobes would have a different settling conmponent or
coefficient of spread-ation throughout the water.

Dr. Rappoli agreed that the rhodamne dye is a relatively
| arge nol ecul e; however it is mscible wth water.
Scientists assune the dye remai ns honpbgeneous and does not
physically associate with the water columm. The dye has been
used for a nunber of years in everything from detecting
| eaks in delivery systens to oceanographic studies. He knew
of no instances where there had been probl ens.

Dr. Rappoli addressed how a chem cal nolecule m ght behave
relative to a small mcrobe. Considering the high kinetic
energy in the proximty of the plune, he thought it unlikely
that observers would see gravitational effects due to the
small differential in the density and buoyancy of a m crobe.
He conceived that |arger particulates would need to be used
bef ore show ng significant effect.

1:57:49 PM

Dr. Rappoli reassured committee nenbers of the very |ow
fecal coliformrel ease rates of vessel systens.

Senator O son wanted to know the validity of the study as
related to issues of disease. Dr. Rappoli declared that the
sanpling crew was not in these early kinetic stages seeing
effects of discharge upon the receiving environnent.

LYNN KENT, DIRECTOR, DIVISION OF WATER, DEPARTMENT OF
ENVI RONVENTAL CONSERVATI ON, provi ded background i nformation.
The Legislature appropriated capital noney to DEC | ast year
to fund a study of “the effect of providing for dilution of
effluent from cruise ships.” A project partnership with the
EPA all owed use of their research vessel, “The Bold”, which
served as the nother ship for studies.

Ms. Kent said that DEC continues to work with EPA to
characterize the results of the experinent. She delineated
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EPA's share of the labor and its agreenment to wite certain
reports. She disclosed additional DEC goals, such as using
the data to validate conputer nodeling of plunme behavior in
water. She inforned that the departnent provided a
prelimnary report to the Legislature in January.

2: 00: 33 PM

Ms. Kent directed attention to a handout, “An Assessnent of
the Cruise Ship Plum Dilution Study Performed in Skagway,
Al aska, July 2008" (Copy on File).

DENI SE KOCH, CRUI SE SH P PROGRAM MANAGER, DI VI SI ON OF WATER
DEPARTMENT OF ENVI RONVENTAL CONSERVATI ON, sumrarized the
findings using a PowerPoint presentation, “Cruise Ship
Stationary Dilution Study Presentation, Senate Finance
Conmittee, March 24, 2009” (Copy on File).

Slide 1 — “Wiat is a dilution factor?”

Ms. Koch  explained that researchers  put a known
concentration of a dye into treated wastewater aboard a
participating vessel. The cruise ship discharges the m xture
into marine waters where a sanpling team neasures the dye’s
concentration in the receiving environnment.

Ms. Koch denponstrated dilution factor. For exanple:
“I'f the concentration of dye in a ship's treated
wast ewat er equal ed 100 and the neasured concentration
of dye in the receiving waters canme to 5, then the
result would anount to a dilution factor of 20.”

2: 05: 04 PM

Slide 2 — Wiy is a dilution factor inportant?

Ms. Koch said that DEC nust evaluate both the pollutant
sanple results and the dilution of the wastewater in the
environment to estimate whether wastewater exceeds water
qual ity standards (WQXS) in nmarine waters.

Slide 3 — Dilution of Wastewater while Vessel is Mving

Ms. Koch referenced a 2001 study conducted by the EPA, which
concluded that: wastewater is subject to a trenendous anount
of instantaneous, turbulent dilution behind a noving cruise
ship, and that based wupon field studies, the Science
Advi sory Panel estimated a conservative dilution factor of
50, 000.

Senator Huggins solicited a franework for the parenthetical

“(mn speed of 6 knots and discharge at 200 cubic
nmet er s/ hour) ”.
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Ms. Koch explained that it is the customary procedure for
crui se ships to discharge wastewater one nautical mle from
shore, while traveling at 6 knots. Researchers arrived at
the volume as a standard for a reasonable amount of
wast ewat er di scharged from a vessel’'s holding tank after a
ship has been in port, drawn anchor and is underway.

2: 08: 58 PM

Slide 4 - Dilution of Wastewater while Vessel is Stationary:

Ms. Koch referenced DEC s partnership with EPA in the
present study to collect field data and exam ne dilution
factors (mxing) for a stationary cruise ship. She
el ucidated the “worst case” selection of the port of Skagway
as a representative location with anple cruise ship traffic
and limted flushing.

Slide 5 - Mthods Used to Collect Dilution Data for
Stationary Cruise Ships:

 This is a near field dilution study.

* Measurenments were taken in the receiving water between
the hull of the vessel at intervals up to 15 neters (49
feet; 1 neter = 3.28 feet) away.

e Six cruise ships volunteered to participate.
Ms. Koch outlined the above slide highlighting usable data
from only four of the six vessels because of weather and
i nstrunment issues.

2:11: 21 PM

Ms. Koch called attention to a picture of dye being rel eased
froma crui se ship and nmeasurenents being taken in receiving
waters (Slide 7). A small boat connected to the vessel wth
a magnet used a yellow line to neasure distance from the
hull. A shorter line dropped into the water from the snal
boat had an instrunment that recorded the concentrations of
the dye. The bottom half of the photograph showed the red
rhodam ne dye. GCeneral observation of the plunme revealed
that the roughly circular packet of dye water noved
cohesively away and becane diluted as it noved out.

2:13: 29 PM

Ms. Koch turned to results (Slide 8). She re-enphasized the
| ar geness and conplexity of the 1400 page data set and DEC s
attenpt to summarize and present it in the best way.

Ms. Koch directed nenbers to a visual on the next slide
(Slide 9) that illustrated a ‘Tinme Lapse’ plot of plune on
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the cruise ship the Norwegian Star over the course of a day
on July 16, 2008.

2:15: 38 PM

Ms. Koch posed the question “How do you apply the dilution
results to cruise ship sanple data to determ ne where \Water
Quality Standards are net in the harbor?” (Slide 10)

Ms. Koch reiterated that WX protect aquatic life and public
health. The cruise ship general permt sets the effluent
limts for wastewater at the point of discharge as the WX,
the two are one and the same. She noted that the departnent
has a full data set fromall cruise ships that discharged in
Al aska waters in 2008 because vessels nust give the
information as part of the permt.

Ms. Koch furthered that cruise ships systens do very well
nmeeting the standards for fecal coliform ph or chlorine,
but have a difficult time with the stringent requirenents
for amoni a, copper, nickel and zinc at the “end of pipe.”

Slide 11 — (continuation of Slide 10.)

Ms. Koch illustrated standard scientific approach to conpl ex
data as looking first at the potential worst case scenario.
If no problem exists under worst case scenario conditions,
then the researcher can feel confident extrapolating the
results to m | der cases.

Ms. Koch denonstrated the worst case scenari o equation used
in the study: “Skagway + max[imunm conc[entration] of
pollutants + | owest dilution factor = worst case scenario.”

2:18: 30 PM

Ms. Koch reported that researchers found a range of dilution
factors from about 4 to 12 at 2.5 neters (9 feet) fromthe
ship. (Slide 12) Dilution factors vary based upon velocity
of the wastewater discharged, the dianeter of the pipe, and
the shape of the port, etc. In a worst case scenario using
t he maxi mum anmount of pollutant concentration divided by 4
(the least dilution), amonia, copper, nickel and zinc all
exceed WIS in the receiving water.

Slide 13 — (continuation of Slide 12.)

Ms. Koch analyzed the results at 2.5 nmeters using a best
case dilution factor of 12. She summarized that nickel and
zinc neet WS in the receiving water, but ammoni a and copper
do not.

Ms. Koch reviewed the dilution factor at the outernost
circular transect of 15 neters fromthe ship (Slide 14):
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* The lowest dilution factor (i.e. the least dilution
or “worst case”) was 28.

* The highest dilution factor (i.e. best case - nost
di lution) was 63.

Co-Chair Stedman requested clarification as to whether the
results referred to a boat traveling at 6 knots or tied to a
dock. Ms. Koch affirmed that this nost recent study took
pl ace while the boat was stationary.

Senator O son wondered why the study targeted the four
pollutants when ammonia is a natural byproduct of nost
[iving organisns and the others are elenents in the periodic
t abl e.

Ms. Koch pointed out that DEC has had a cruise ship program
since 2001 part of which involved vessels taking sanples of
their wastewater effluent. After 2006, when |aw required DEC
to establish a permt for cruise ships, the departnent had a
| arge body of sanple data. The admnistration conpared
actual data to WX and chose the nost stringent regul ations.

2:23: 08 PM

Ms. Koch saw a problem in that ships were exceeding
standards for anmonia, copper, nickel and zinc. AmmoDnia
conmes fromurine; copper, nickel and zinc come from potable
wat er bought in towns. Sonmetines soft water generated by
evaporators picks up netals in the piping systens.

Senat or Huggi ns asked if sane thing happened in hones.

2:25: 04 PM

Ms. Koch comented that sewage from a honme would contain
| esser concentrations of ammonia because donestic systens
generally have nore water. Hones do not have the water
savi ng nmechani snms that a cruise ship enploys. She explai ned
that even a plant delivering fresh drinking water from the

utility to an individual’s honme will pick up sone netals
from the plunbing. She pointed out that 1,300 parts per
billion is the WQS for copper in drinking water safe for

human consunption. Fish display a high sensitivity to copper
and the WS set to protect aquatic life registers nmuch | ower
at 3.1 parts per billion.

Senator Huggins asked where Ms. Koch went to school. M.
Koch said that she received her Misters degree from the
Uni versity of Washi ngton

Ms. Koch returned to the range of dilution factors at 15
neters.
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2:27:39 PM

Ms. Koch recounted that ammonia and copper exceeded WX at
2.5 neters, which pronpted the crew to test the water
further out.

Slide 15 -Dilution Factor at 15 neters from Ship

Ms. Koch detailed that applying the maxi mum concentration
for a pollutant in the 2008 season and dividing by the
hi ghest dilution will yield the best case scenario in which
all four parameters nmeet WX at 15 neters. In a worst case
conbi nation of a maximum pollutant with mninmm dilution,
ammonia and copper still exceed WX at the 15 neter
di st ance.

Ms. Koch approached the data as relative to the current
general permt for cruise ships. She acknow edged that DEC
knew cruise ships would have a difficult tinme neeting
paraneter |limts. The departnent solved the problem by
initiating tw levels of standards. Mre lenient interim
[imts apply only to the 2008 and 2009 season. In 2010, nore
stringent effluent limts equaling WX take effect. The
departnment w shed to give the industry time to nove towards
conpl i ance.

Slide 16 — Conparison with Interim Limts in Cruise Ship
Perm t

Ms. Koch used the sane dilution factor equation and conpared
the calculations to the interimlimts set in permt. In a
worst case dilution, 2.5 meters from the hull, anmonia,
copper, nickel and zinc all exceed WS.

Slide 17 — (continuation of Slide 16.)
Ms. Koch applied the sane procedure using a worst case

dilution at 15 neters and all four paraneters net WX. Based
upon data from the four ships, a ship whose wastewater

conplies with interim limts wll also neet WX at 15
neters.
2:31:30 PM

Slide 18 — Validation of Conputer Mdels

Ms. Koch revealed an achieved goal of DEC s to use actua
field data in testing a conputer nodel. She pleasantly
reported that in close proximty, conputer nodels were
fairly accurate in predicting the dilution factor. WMdeling
estimated a |l ower dilution factor than researchers observed.
If researchers relied solely on conputer software, the
results woul d appear nore protective of the environnent.
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Co- Chair Stedman asked for conparative evaluation of the two
reports done by EPA and DEC.

Ms. Koch said DEC wanted to validate the conputer nodeling.
The departnent also tried to add value to EPA's endeavors by
relating the dilution factors to both Alaska WS and interim
[imts in the general cruise ship permt.

2:34: 10 PM

Co- Chair Hoffrman asked if under a worst case scenario of
maxi rum concentration and mninmum dilution factor of 28,
ammoni a and copper would pass WQS in Washi ngton, O egon and
California at 15 nmeters fromthe ship.

Ms. Koch imagi ned the standards would be net. She nentioned
that states oftentines ook to EPA to set WS and then adopt
the federal agency’'s limts. She offered to verify the
i nformation.

Co-Chair Hoffman sought to reaffirm that researchers
conducted no studies at speeds of 6 knots and di scharges at
a rate of 200 cubic neters/hour

Ms. Koch confirnmed that the earlier study carried out on
noving cruise ships did rely on field data. The stationary
ship study had simlar conponents.

Co-Chair Hoffrman asked if the 2010 m ninmum WX are set for
Al aska only.

Ms. Koch replied that the general permt only applies to
Al aska. Al aska has the nobst stringent standards for cruise
shi p wastewat er di scharge in the country.

2:37:42 PM

Senator Huggins asked if DEC planned on applying the
standards to the state ferry system

Ms. Koch replied that the “Commercial Passenger Vessel

Prograntf has a conponent for |ooking at snaller vessels,

including ferries and small ships with an overni ght capacity
of between 50 and 249 passengers. The 2006 | aw required DEC
to wite a permt for large ships, and it does not apply to
the small ships. Instead, established standards regulate
substances such as fecal coliform chlorine and the tota

anount of suspended solids in the wastewater. Standards do
not exist for ammonia, copper, nickel and zinc.

Senator Huggins asked if tides and currents factored into
t he study.
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MVs. Koch responded that researchers collected data
surroundi ng weat her conditions, tenperature, w nd speed and
direction, the tides, currents and speed of the tides in
addition to dye concentration. These factors becone evident
in the tinme lapse pictures of plunme distribution for all
four cruise ships found in the draft report, “An Assessnent
of the Cruise Ship Plume Dilution Study.” Scientists
observed that the plunes thensel ves do not always nove in a
particular orientation, and that tides and currents
certainly affect plume direction.

2:41: 30 PM

Senat or Huggi ns pondered whet her sone WQS are beyond nodern
engi neering capabilities.

Ms. Koch referred to another issue in the Commercial
Passenger Vessel Program that |ooks at what technol ogies
could be wused to neet the stringent standards. She
referenced a conference on February 18, 2009 between DEC, a
contractor and a team of experts that began by | ooking at
non-conplying 2008 <cruise ship systens. The synposium
conducted a search into other vessels wth on-board
mechani sms that would neet WX and found none. The group
scout ed | and-based technol ogi es with success.

Ms. Koch reported a nunber of factors to consider when
adapting technologies to a marine environment. The
departnent asked wastewater treatnent vendors how long it
woul d take to install adapted technol ogies on a cruise shinp.
Vendors gave a tineframe of about 1-2 years.

Co-Chair Stedman inquired into the preval ence of |and-based
technologies in conpliance with WXS. He wondered if the
systens exist in a testing stage or fully inplenmented in
nunmerous | ocations around the country.

Ms. Koch delineated that vendors would consider the
technologies to be high-end and found in places, Iike
Silicon Valley, with netals in the effluent. A nunicipa
sewage treatnent plant would not include these technol ogies
as a standard part of a system

2:45: 31 PM

Senat or Huggins asked if the city of Juneau neets WQX.

Ms. Koch informed that Juneau has three nunicipal systens
that generally neet secondary treatnent standards. The
plants need only to periodically report by taking a sanple
of the effluent but have no limts associated with netal
concentration.
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Senator Huggins asked if Juneau exceeds the pollutant
limts. M. Koch sumarized that sonetinmes the Juneau-
Dougl as pl ant exceeds WS and sonetines it nmeets them

Senator Ellis questioned whether cruise ships could achieve
WX required by the citizen's initiative in the relatively
short period of 1-2 years.

2:47: 34 PM

Ms. Koch verified that vendors thought the technol ogies
woul d take a year or two to adapt. She noted the newness of
the procedure and uncertainty in guaranteeing an outcone.
She spoke of <cruise ships trying to maximze existing
technol ogi es and conveying nore confidence in neeting the
standards for amonia than for netals.

Senator Ellis thanked DEC for holding the technol ogy
conference, which has pushed the conversation forward.

2:49: 00 PM

JOHN BI NKLEY, PRESI DENT, ALASKA CRU SE SH P ASSOCI ATI ON
(ACA), referenced ACA's participation in the original 1999
science panel convened to do definitive work on wastewater
di scharge. The panel brought about the noving cruise ship
dilution study and nade recomendations to the 2001
Legislature to adopt the highest standards for wastewater
di scharge in the world. The industry has spent over $200
mllion to install systenms and achieve the best treatnent
aboard any vessels in Al aska. M. Binkley displayed a test
tube containing cruise ship discharge. Because of the
exceedingly high level of wastewater treatnent, DEC allows
ships to discharge continuously — while underway or docked.
He appl auded cooperati on between the industry and regul ators
to find ways to do better.

M. Binkley enphasized the salient point nentioned in the
executive summary:

“Based upon the data fromthe four ships in this study,
a ship whose wastewater conplies with the interim
l[imts will neet the WS at 15 neters (49 feet).”

M. Binkley drew a parallel between the room and a sw nm ng
pool where water discharged at one end would neet standards
at the other. He pointed out the achievenent of exceedingly
high levels of treatnent in the space where aquatic life is
nost sensitive. He stressed the industry’'s current
acconpl i shnent s.

M. Binkley brought attention to the 50,000 to 1 dilution
t hat occurs “al nost instantaneously” behind a noving ship.
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2:53: 52 PM

M. Binkley declared ACA's willingness to keep inproving. He
mentioned the association's present work on reducing the
anount of ammonia. He added that the high concentration of
ammoni a exists because cruise ships consune very little
water. Vessels deem water a precious comodity and water
systens are expensive to operate and maintain.

Co-Chair Stedman asked for coment on the saying, “Dilution
is no solution to pollution.”

M. Binkley had a different view He believed, “Dilution IS
the solution to pollution.” He expounded that Mother Nature
deals with the contam nation of air quality as well as water
bodies in this mnner; he found it to be a wvalid
nmet hodol ogy.

2:57:55 PM

Senator Huggins requested a characteristic display of the
industry working in conjunction wth DEC to solve the
pr obl em

M. Binkley thought the technol ogy conference showed a good
exanple. He took exception wth DECs conclusions of
achi evabl e technologies within 1-2 years. He thought this a
tremendous stretch. He described systens that cannot be used
on a ship. He urged an appropriate |evel of water treatnent
based on sci ence coupled with the technol ogi es.

3:01: 34 PM

#
ADJ OURNVENT

The neeting was adjourned at 3:01 PM
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