





The influent is to be supplied through an external feed pump from the holding tank system to the
buffer tank of the Rochem FM system to provide convenient system integration. The Rochem
FM system is a fully independent stand-alone operating system. The booster pump is
continuously feeding the influent to the internal circulation system of FM module system. The
circulating pump will increase the velocity of grey water feed upon passing through the feed
channels and crossing membrane surfaces. This method avoids an accumulation of finely
suspended solids and organic matters on the membrane surfaces.

The clean effluent achieved will be a percentage of the influent after passing the separating
treatment process. The remaining concentrate is directed to the concentrate holding tank.

Summary

ROCHEM has been supplying AWWPs to the marine market for 10 years. Reverse osmosis
(RO) has been proven to achieve the effluent values of Table 1 Effluent Limits and Discharge
Reporting of the General Permit No. 2007DB0002. This is supported by EPA testing as well.
Therefore, reverse osmosis is a viable treatment technology for cruise ships trading in Alaskan
waters.

ROCHEM has proven that these discharge limits can be met utilizing RO as primary
treatment unit. Costs of treatment as well as space requirements are reduced if RO is
utilized solely as an effluent treatment technology.

ROCHEM would be a willing participant in further discussions to answer detailed questions on
the use of these technologies for effluent ammonia and metal removal.
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ROCHEM Low Pressure Reverse Osmosis (LPRO) Systems Supplied to Celebrity Cruise
Line, Holland America Line and P&O Cruise Line vessels

ROCHEM LPRO Systems Installed on Holland America Line Vista Class Vessels
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ROCHEM High Pressure Reverse Osmosis Modules Installed on Carnival Vessel

6 Water — Nothing more important to our future



- Page Intentionally Left Blank —



MEPC 55/23
ANNEX 26
Page 6

Administrations should satisfy themselves that the sewage treatment plant is
designed to reduce both soluble and insoluble organic substances to meet the
requirement that, the geometric mean of 5-day Biochemical Oxygen Demand
(BOD:s) of the samples of effluent taken during the test period does not exceed
25 mg/l and the Chemical Oxygen Demand (COD) does not exceed 125 mg/I.
The test method standard should be 1SO 15705:2002 for COD and
SO 5815-1:2003 for BODs, or other internationally accepted equivalent test
standards.

A4 pH

The pH of the samples of effluent taken during the test period shal be
between 6 and 8.5.

5 Zero or non-detected values

For thermolerant coliforms, zero values should be replaced with a value
of 1 thermotolerant coliform/100 ml to alow the calculation of the geometric
mean. For total suspended solids, biochemical oxygen demand and chemical
oxygen demand, values below the limit of detection should be replaced with one
half the limit of detection to alow the calculation of the geometric mean.

4.2  Where the sewage treatment plant has been tested ashore, the initial survey should include
installation and commissioning of the sewage treatment plant.

5 TESTING CONSIDERATIONS

5.1 Testing of the operational performance of a sewage treatment plant should be conducted
in accordance with the following subparagraphs. Unless otherwise noted, the subparagraphs
apply to testing both onboard and ashore.

5.2  Raw sewage quality

5.2.1 Sewage treatment plants tested ashore - the influent should be fresh sewage consisting of
faecal matter, urine, toilet paper and flush water to which, for testing purposes primary sewage
sludge has been added as necessary to attain a minimum total suspended solids concentration
appropriate for the number of persons and hydraulic loading for which the sewage treatment
plant will be certified. The testing should take into account the type of system (for example
vacuum or gravity toilets) and any water or greywater that may be added for flushing to the
sewage before treatment. In any case the influent concentration of total suspended solids should
be no less than 500 mg/I.

522 Sewage treatment plants tested onboard - the influent may consist of the sewage
generated under normal operational conditions. In any case the average influent concentration of
total suspended solids should be no less than 500 mg/l.
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5.3  Duration and timing of test

5.3.1 The duration of the test period should be a minimum of 10 days and should be timed to
capture normal operational conditions, taking into account the type of system and the number of
persons and hydraulic loading for which the sewage treatment plant will be type approved. The
test should commence after steady-state conditions have been reached by the sewage treatment
plant under test.

54  Loadingfactors

5.4.1 During the test period the sewage treatment plant should be tested under conditions of
minimum, average and maximum volumetric loadings.

1 For testing ashore, these loadings will be as laid down in the manufacturer’s
specifications. Figure 1 shows suggested timings for sampling each loading factor.

2 For testing onboard, minimum loading will represent that generated by the number
of persons on the ship when it is alongside in port, and average and maximum
loadings will represent those generated by the number of persons on the ship at
sea and will take account of meal times and watch rotations.

5.4.2 The Administration should undertake to assess the capability of the sewage treatment
plant to produce an effluent in accordance with the standards prescribed by section 4 following
minimum, average and maximum volumetric loadings. The range of conditions under which the
effluent standards were met should be recorded on the Certificate of Type Approval. The form of
the Certificate of Type Approval and appendix is set out in the annex to these Guidelines.

55  Sampling methods and frequency

5.5.1 Administrations should ensure that the sewage treatment plant is installed in a manner
which facilitates the collection of samples. Sampling should be carried out in a manner and at a
frequency which is representative of the effluent quality. Figure 1 provides a suggested
frequency for sampling, however, the frequency should take account of the residence time of the
influent in the sewage treatment plant. A minimum of 40 effluent samples should be collected to
alow adtatistical analysis of the testing data (e.g. geometric mean, maximum, minimum, variance).

5.5.2 Aninfluent sample should be taken and analyzed for every effluent sample taken and the
results recorded to ensure compliance with section 4. If possible, additional influent and effluent
samples should be taken to allow for a margin of error. Samples should be appropriately
preserved prior to analysis particularly if there is to be a significant delay between collection and
analysis or during times of high ambient temperature.

5.5.3 Any disinfectant residual in samples should be neutralized when the sample is collected to
prevent unrealistic bacteria kill or chemical oxidation of organic matter by the disinfectant
brought about by artificially extended contact times. Chlorine (if used) concentration and pH
should be measured prior to neutralization.
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Figurel: Suggested hydraulic loading factors and sampling frequency for testing sewage
treatment plants. May be modified as necessary to take account of characteristics of
individual sewage treatment plants

56  Analytical testing of effluent

5.6.1 The Administration should give consideration to the recording of other parameters in
addition to those required (thermotolerant coliforms, total suspended solids, BODs, COD, pH and
residual chlorine) with a view to future technological development. Parameters which might be
considered include total solids, volatile solids, settlable solids, volatile suspended solids, turbidity,
total phosphorus, total organic carbon, total coliforms and faecal streptococci.

5.7 Disinfectant residual

571 The potentia adverse environmental effects of many disinfectant residuals and
by-products, such as those associated with the use of chlorine or its compounds, are well
recognized. It is, therefore, recommended that Administrations encourage the use of ozone,
ultra-violet irradiation or any other disinfectants which minimize adverse environmental effects,
whilst pursuing the thermotolerant coliform standard. When chlorine is used as a disinfectant,
the Administration should be satisfied that the best technical practice is used to keep the
disinfectant residual in the effluent below 0.5 mg/I.

5.8  Scaling considerations

5.8.1 Only full-scale marine sewage treatment plants should be accepted for testing purposes.
The Administration may certify a range of the manufacturer’s equipment sizes employing the
same principles and technology, but due consideration must be given to limitations on
performance which might arise from scaling up or scaling down. In the case of very large, very
small or unique sewage treatment plants, certification may be based on results of prototype tests.
Where possible, confirmatory tests should be performed on the final installation of such sewage
treatment plants.
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5.9  Environmental testing of the sewage treatment plant

5.9.1 The Administration should be satisfied that the sewage treatment plant can operate under
conditions of tilt consistent with internationally acceptable shipboard practice.

5.9.2 Tests for certification should be carried out over the range of temperature and salinity
specified by the manufacturer, and the Administration should be satisfied that such specifications
are adequate for the conditions under which the equipment must operate.

5.9.3 Control and sensor components should be subjected to environmental testing to verify
their suitability for marine use. The Test Specifications section in part 3 of the annex to
resolution MEPC.107(49) provides guidance in this respect.

5.9.4 Any limitation on the conditions of operation should be recorded on the Certificate.

5.9.5 The Administration should also consider requiring the manufacturer to include in the
operating and maintenance manuals, a list of chemicals and materials suitable for use in the
operation of the sewage treatment plant.

5.10 Other considerations

5.10.1 The type and model of the sewage treatment plant and the name of the manufacturer
should be noted by means of a durable label firmly affixed directly to the sewage treatment plant.
This label should include the date of manufacture and any operational or installation limits
considered necessary by the manufacturer or the Administration.

5.10.2 Administrations should examine the manufacturer’s instalation, operating and
maintenance manuals for adequacy and completeness. The ship should have on board at all times
amanual detailing the operational and maintenance procedures for the sewage treatment plant.

5.10.3 Qualifications of testing facilities should be carefully examined by the Administration as
a prerequisite to their participation in the testing programme. Every attempt should be made to
assure uniformity among the various facilities.

6 RENEWAL AND ADDITIONAL SURVEYS

6.1  Administrations should endeavour to ensure, when conducting renewal or additional
surveys in accordance with regulations 4.1.2 and 4.1.3 of Annex 1V, that the sewage treatment
plant continues to perform in accordance with the conditions outlined in regulation 4.1.1 of
Annex V.

7 FAMILIARIZATION OF SHIP PERSONNEL IN THE USE OF THE SEWAGE
TREATMENT PLANT

7.1  Recognizing that the appropriate regulations relating to familiarization are contained
within the Ships Safety Management Systems under the International Safety Management Code,
Administrations are reminded that ship staff training should include familiarization in the
operation and maintenance of the sewage treatment plant.
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ANNEX
FORM OF CERTIFICATE OF TYPE APPROVAL
FOR SEWAGE TREATMENT PLANTS AND APPENDIX
BADGE NAME OF ADMINISTRATION
OR
CIPHER CERTIFICATE OF TYPE APPROVAL
FOR SEWAGE TREATMENT PLANTS
Thisisto certify that the Sewage Treatment Plant, TYPE ......cooeoirirenineseseseseee e :
having a designed hydraulic loading of ............ cubic metres per day, (m*/day), an organic loading
(o] R kg per day Biochemical Oxygen Demand (BOD) and of the design shown on Drawings Nos. ..

MBNUFACTUNEA DY ...ttt bbb e e et e bt e bt bt e st e b e e e e e e e e nbennenbe e

has been examined and satisfactorily tested in accordance with the International Maritime Organization
resolution MEPC.159(55) to meet the operational requirements referred to in regulation 9.1.1 of Annex IV
of the International Convention for the Prevention of Pollution from Ships, 1973/78 as modified by
resolution MEPC.115(51).

The tests on the sewage treatment plant were carried out

101 (= AT
019107072 (o = AR
AN COMPIELEA ON ...ttt bttt s e bt b e b et e s e e et e ae e bt e bt et et e e e e e e e e nnenneneeas

The sewage treatment plant was tested and produced an effluent which, on analysis, produces:

() ageometric mean of no more than 100 thermotolerant coliforms/100 ml;

(i) a geometric mean of total suspended solids of 35 mg/l if tested ashore or the maximum total
suspended solids not exceeding 35 plus x mg/l for the ambient water used for flushing purposes if
tested on board;

(iii)  ageometric mean of 5-day Biochemical Oxygen Demand (BODs) of no more than 25 mg/l;

(iv) a geometric mean of Chemical Oxygen Demand of no more than 125 mg/I;

(v) pH of the effluent is between 6 and 8.5.

The Administration is satisfied that the sewage treatment plant can operate at angles of inclination
of 22.5° in any plane from the normal operating position.

Details of the tests and the results obtained are shown on the Appendix to this Certificate.

A plate or durable label containing data of the manufacturer's name, type and serial numbers, hydraulic
loading and date of manufacture is to be fitted on each sewage treatment plant.

A copy of this Certificate shall be carried on board any ship equipped with the above described sewage
treatment plant.

Official stamp SIGNE oo
AdMIiNiStration Of ......oeee e

Dated this................. day........... of.......... 20....

Delete as appropriate.





