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1. Introductory Statement

The AQUA-MARE Marine Sewage Treatment System (MSTS) meets the requirements
of the various Australian State Regulatory Authorities for Grade A (MARPOL compliant)
systems when used as designed.

This system has been designed to treat marine sewage to the standard as set by the
International Marpol 1V standard. It consists of a number of tanks, using a cyclic aerobic
biological treatment process to initially ‘digest’ the waste, followed by a sanitisation
process to disinfect the resultant clarified effluent prior to discharge. The discharged
chlorinated waste will meet the Marpol IV standard when the MSTS is operated as
described within these instructions.

The wastewater to be treated by this system should not contain foreign objects such as
tampons, sanitary napkins, etc., or excessive amounts of fat or grease, kitchen waste
e.g. waste from garbage grinders, strong chemicals e.g. the contents of portable
chemical toilets, paint, thinners etc., or any other foreign substances or objects.

This manual is for use by the owners and/or operators of the AQUA-MARE MSTS, and
clearly delineates the proper function of the equipment, the operating and maintenance
responsibilities of the owner and authorised personnel, and any service-related
obligations of the manufacturer.

This equipment is covered under a manufacturer's warranty as per the attached
warranty conditions.

Please note that the MSTS as supplied may consist of several tanks and boxes
connected together in a modular fashion, or of a single large integrated tank
containing several internal and/or external compartments. The operating principles
and processes used remain the same in each case. Nautical Waste Solutions reserves
the right to construct systems of various sizes, tank designs and numbers, to suit
particular vessels, although the actual cyclic activated sludge process is common to all
systems.

NWS recommends the installation of a primary ‘Collection Tank’ in commercial
applications, particularly where domestic flush toilets are being used. This tank
and pump will require installation and regular servicing in conjunction with the
MSTS. Please contact your NWS representative for further information regarding
these tanks.
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2. Installation Requirements

2.1 Location and Access

Your AQUA-MARE system should be installed on a strong flat floor, in a level position,
in a well-vented compartment, with suitable access all around and above the main
aeration tank. The floor in particular must be capable of supporting the total weight of
the system i.e. all tanks, when full of effluent.

Note: If possible, please allow a 1 metre space above the entire top of the tank for
removal of diffusers for inspection and/or service. If this is not possible, access hatches
should be installed above the tank, or the aeration line should be constructed in pieces
to allow easy removal. Contact Nautical Waste Solutions for advice regarding the above
if the recommended 1 metre clearance is not possible.

With a standard system, access is hormally allowed to the control module, the aeration
tank (which is accessed by removing the access cover on top of tank), and the effluent
Holding tank (accessed by removing the white PVC cap, if fitted). All access hatches
and covers are secured on delivery and it should be ensured that they are always re-
secured after any inspections or adjustments have been carried out.

2.2 Electronic Components

The electronic control module should be located in a clean dry area protected from
excessive heat. These modules are available in 12/24 volt or 240 volt configurations
and cannot be interchanged.

A digital display panel is provided and linked to the Control Module via a 10 metre long
Cat 5 cable. This display panel is used to control the operation of the system and
should be located near the helm or in some other clearly accessible area, where any
alarms will be readily heard.

2.3 Plumbing

Multiple flush toilets are to be connected to a common drain and/or to a Collection Tank
prior to connection to the MSTS.

The sewer inlet fitting of the standard MSTS is either a 100mm diameter sewage pipe or
a 38mm diameter skin fitting, fixed to the side of the inlet compartment.

In 240 volt systems, the Davey DynaPrime pumps fitted to these systems will provide 10
metres of head at 150 litres per minute.

2.4 Electrical Installations (12/24 volt)

INSTALLATION OF POWER TO THIS UNIT SHOULD BE PERFORMED BY AN
EXPERIENCED MARINE ELECTRICIAN OR OTHER QUALIFIED INSTALLER.

1. The power supply to the MSTS is a Direct Current 12 volt or 24 volt service and
should be wired in at least 6.0mm cable (Note: longer runs will require larger cables).

2. The power supply cable to the MSTS is to be connected to a suitable power
supply installed on the vessel.
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3. The maximum power consumption of the standard 12 volt MSTS only is
approximately 240 watts (discharge and air pumps running). However, please note that
the pump located in the Collection Tank (if fitted) will draw an additional 100 watts and
may run concurrently i.e. total draw = 350 watts.

4, The power supply to the MSTS should come direct from the vessel's circuit
board and be protected by a suitable fuse. It is recommended that this system be
connected to an individual dedicated electrical circuit.

7( + #, +$ & $ " #8 + % # , # " 9 (

2.5 Electrical Installations (240 volt)

INSTALLATION OF POWER TO THIS UNIT MUST BE PERFORMED BY A
LICENCED ELECTRICAL CONTRACTOR OR OTHER QUALIFIED INSTALLER IN
ACCORDANCE WITH THE CURRENT ELECTRICITY ACT.

1. The power supply to the MSTS is a single-phase 240V service and should be
wired in at least 2.5mm cable.

2. The power supply cable to the MSTS is to be connected to a suitable
weatherproof outlet or power supply installed on the vessel.

3. The maximum power consumption of the standard 240 volt MSTS only is
approximately 1150 watts (discharge and air pumps running). However, please note
that the pump located in the Collection Tank (if fitted) will draw an additional 1200 watts
and may run concurrently i.e. total draw = 2350 watts.

4, As information, the MSTS air compressor is rated at 61 watts and each Davey
DynaPrime pump supplied is rated at approx 1056 watts.

5. The power supply to the MSTS should come direct from the vessel's circuit
board and be protected by a 10A RCD (Residual Current Device). It is recommended
that this system be connected to an individual dedicated electrical circuit.

6. No conduit or cabling is to be fastened/screwed to the outside of the tanks.

2.6 Commissioning

Nautical Waste Solutions personnel are available to assist with the commissioning of
the system. A standard fee of $100.00 per hour plus travel and expenses at cost
applies to this service, for services provided within the Sunshine Coast, Moreton Bay
and the Gold Coast. Commissioning of systems at other locations will be provided by
special arrangement.

The MSTS must not have been used in any way or any waste contributed to the system
prior to the MSTS being inspected and commissioned. If the system is used prior to
commissioning, it must be thoroughly cleaned prior to commissioning, as commissioning
will normally take place within a boat harbour or enclosed waters. The operator of the
vessel is responsible for the discharge of any fluid that may contravene any applicable
legislation.

Nautical Waste Solutions or their agent must be notified at least one week in advance if
commissioning is to be carried out (i.e. the MSTS put into operation and tested).
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3. Aerobic Activated Sludge - How Does It Work?

The AQUA-MARE utilises an activated-sludge cyclic-aeration biological digestion
process to ‘consume’ the human waste and break the waste down into its constituent
parts

The digestion of the on-board organic waste takes place in an oxygen-enriched
environment in the aeration tank using naturally-occurring bacteria. The combination of
oxygen, bacteria and the human organic waste contributed from the toilets results in a
high quality of primary-treated effluent.

3.1 Flow-Path
The flow path of the waste effluent within a simple AQUA-MARE system is as follows:

a. Raw sewage enters through the inlet into the primary treatment compartment
within the aeration tank, passing through a pre-aeration zone and into the main aeration
tank.

b. The aerobic ‘digestion’ process occurs within the main aeration compartment,
with air being pumped through the waste at controlled volumes to activate and maintain
the natural aerobic bacteria. This biological ‘digestion’ process is controlled by the
Control Module.

C. At regular intervals, a settling and decanting process allows clarified effluent to
be extracted from the surface layer of the aeration compartment.

d. The decanted effluent is pumped into the separate Holding Tank where it mixes
with a measured quantity of liquid chlorine solution. The decanting and chlorine dosing
processes are also controlled by the Control Module.

e. When the Holding Tank is full, a separate pump pumps the treated sanitised
effluent from the Holding Tank to disposal over-board when permitted. The discharge
process is controlled by the operator via the Control Module and Control Panel.

f. An indicative schematic showing a flow path for a complete Grade A marine
sewage treatment system, including collection tank and holding tank, is appended to
this section. This schematic is indicative only and the inter-relationship of the various
components varies between systems depending upon the size of the system and the
sanitisation method utilised.

3.2 Cyclic Aeration Process

The Cyclic Aeration Process consists of three main cycles i.e.:
3.2.1 Aeration Cycle

The incoming sewage is mixed in the tank, and aerated/oxygenated by diffused air
supplied under pressure from a small air compressor. During aeration, an oxygen-
enriched environment is provided which stimulates the growth of aerobic
microorganisms and an ‘activated sludge’ is formed. This activated sludge ‘consumes’
the organic waste, resulting in the oxidation of the organic waste. The volume of air
supplied must be balanced against the organic/hydraulic load for a reliable on-going
treatment process to occur.
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3.2.2 Settling Cycle

After the aeration cycle has finished and all aeration has ceased, the biomass of
activated sludge will settle (gravitate) to the bottom of the aeration tank. This settling
process produces a layer of clear liquid at the surface of the aeration tank.

3.2.3 Decanting Cycle
After a pre-determined settling period, a decanting cycle takes place.

This decanting process is managed through dedicated pumps e.g. a 12/24 volt
Johnson macerating pump or a 240 volt Davey Dyna-Prime Pump, or via an actuated
valve. Pump-based decanting systems rely on float switches or similar to control the
various fluid levels; the actuated valve is a simpler system in that the valve opens for a
set period of time and then closes automatically.

3.3 Chlorination and Discharge

During the latter stages of the decanting process, the effluent is chlorinated and
subsequently stored in an effluent holding tank for a short period to ensure disinfection
of any remaining pathogenic organisms prior to discharge. When the level of treated
liquid in the holding tank reaches a pre-determined level, the discharge pump will pump
out the now disinfected, odourless and almost colourless effluent.
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INDICATIVE SCHEMATIC — COMPONENT BASED SYSTEM

The above schematic indicates the components and flow-path of a 240 volt combined collection tank, biological digestion/aeration and sanitation
system. The standard AQUA-MARE uses a similar flow path but may not use all of the above components.



4. Installation Instructions — Standard Systems

4.1 Aeration Tank

Install the aeration tank in a level location using the feet provided. The aeration tank
must be braced along its width i.e. the larger sides, either by clamping the tank to a rigid
structure such as a wall, or by building a suitable framework that will adequately support
the walls of the tank during adverse conditions.

At least two sets of braces should be used if independent bracing is used. Alternatively,
a suitable sheet of plywood could be used in conjunction with one or more braces to
provide structural support for the tank during rough conditions.

Please allow at least 1 metre of open space above the aeration tank to allow reasonable
access to the top of the tank for inspections, servicing, etc.

The aeration pump should be kept as close to the tank as possible.

The plumbing supplied with the tank suits a standard installation but the plumbing may
be reversed to suit alternative installations. The waste inlet should preferably be
installed towards the bow of the vessels, but this is not critical in larger vessels.

Similarly, the aeration tank should be mounted along the centreline of the vessel i.e. in
line with the bow and stern, rather than across the vessel but again, this is not critical in
larger vessels not subject to heeling.

4.1.1 Aeration Tank Waste Inlet

If a collection tank or electric macerating toilets are being used, the standard 38mm
screwed socket inlet will be suitable for connection of the aeration tank to the toilets or
tank. If flush toilets are being used, a 100mm opening will need to be fitted in lieu of the
38mm opening.



If two or three toilets are to be connected to the system, all plumbing from the toilets will
need to be connected into a single pipe, prior to entry to the aeration tank. Alternatively,
if multiple toilets are to be fitted, additional entry points will need to be provided during
manufacture.

4.1.2 Aeration Tank Fluid Height Sensors

The Aeration Tank is fitted with two fluid height sensors, both of which are located in the
centre of the tank.

The primary height sensor is a float switch. This 12/24 volt switch is connected to the
Control Module and is used to detect when the Clear Water Transfer Pump should be
activated at the end of the settling phase.

The second switch is a 12/24 volt air pressure switch and it is used to notify the system
when the Aeration Tank is over-full. It is also connected to the Control Module. When
this switch closes, if the system is currently in the aeration phase, it will immediately
change into the settling phase to allow the more-solid waste to settle, prior to decanting
the clarified effluent. If correctly connected, the system will also disable the electric
macerating toilet/s (AQUA-MARE) or the grinder pump if fitted (AQUA-MARE Plus), to
prevent overfilling of the aeration tank.

Continuously overloading the system with more waste than the system is capable of
handling, will result in partially-treated waste over-flowing into the Holding Tank, and
subsequently filling that tank and being pumped overboard. It should be noted that this
partially treated waste would not comply with the Grade A standards.

4.1.3 Aeration Pump

The operation of aeration pump is controlled via the Control Module and the Control
Panel. The duration of both the aeration phase and the settling phase can be altered
via the Control Panel.

4.1.4 Emptying the Aeration Tank

When the aeration tank is full, the primary fluid height sensor will close, and, at the
completion of the settling phase, the transfer pump will be activated and will run until
such time as the float switch located within the aeration tank re-opens.
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4.2 Holding Tank

Install the Holding Tank in a level location using the feet provided. The Holding Tank
should preferably be braced along its width i.e. the larger sides, either by clamping the
tank to a rigid structure such as a wall, or by building a suitable framework that will
adequately support the walls of the tank during adverse conditions.

Please allow at least 1 metre of open space above the aeration tank to allow reasonable
access to the top of the tank for inspections, servicing, etc.

The plumbing supplied with the tank suits a standard installation but the plumbing may
be reversed to suit alternative installations. The waste inlet should preferably be
installed towards the bow of the vessels, but this is not critical in larger vessels.

Similarly, the Holding Tank should be mounted along the centreline of the vessel i.e. in

line with the bow and stern, rather than across the vessel but again, this is not critical in
larger vessels not subject to heeling.
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4.2.1 Holding Tank Fluid Height Sensor
The Holding Tank is fitted with two fluid height sensors, located in the centre of the tank.

The primary fluid height sensor is an air pressure switch. This 12 volt switch is
connected to the Control Module.

The secondary fluid height sensor may be paired titanium probes (located within the
white PVC cap) or a second air pressure switch set to operate at a higher fluid height.

The transfer pump (from the aeration tank to the holding tank) will normally stop
transferring fluid when the system detects that the effluent has reached the primary fluid
height (normally approximately 80% full) and the discharge pump has been disabled
(pump OFF). An alarm will sound, which can be muted if the Holding Tank cannot be
discharged at that time. Pressing Pump ON or AUTO will result in the discharge pump
emptying the Holding Tank

At the completion of the next cycle, the system will attempt to transfer more effluent into
the Holding Tank, activating the secondary fluid height sensor. The alarm will again
sound (which can again be muted) but this time the Transfer Pump will be disabled until
such time as the Holding Tank is emptied.

4.2.2 Emptying the Holding Tank

When the Holding Tank is full, the fluid height sensor will close, and, if the Discharge
Control Module is switched onto Automatic mode, the discharge pump will be activated
and will run until the pre-set time elapses. Please note that the pump run time display
shown on the Control Panel only starts to count down once the primary air pressure
switch has opened.

If the Discharge Pump is turned off (Pump OFF) via the Control Panel, when the
Holding Tank becomes full and the primary fluid height sensor closes, an alarm will
sound. Pressing Pump ON or AUTO will result in the discharge pump emptying the
Holding Tank.
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4.3 Dosing Pump

The Dosing Pump works in parallel with the Transfer Pump. With 240 volt systems, an
integrated 240v to 24v power converter mounted inside of the electrical cabinet is used
to activate the dosing pump.

The end of the white hose without a connector from the dosing pump should be pushed
through the gland fitted to the top of the Holding Tank and the gland tightened securely.
The end of the other white hose with the fittings attached should be inserted into the
liquid chlorine container and the cap tightened securely.

Ensure that the pump rotates correctly i.e. in the correct direction, when activated (as
indicated by the arrow).

Please note that the system monitors the use of chlorine solution and will advise the

operator when the tank is approaching empty. The operator must therefore always
update the system (via the User SETUP menu) whenever the chlorine tank is refilled.
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5.1

5.2

5.3

Installation Instructions — Custom System

Note: Read these instructions in conjunction with the previous
Section.

Preparation

Prior to undertaking any work, determine the position of the various components
and ensure that adequate access is available both for installation and for on-
going maintenance. In particular, ensure that the pumps can be accessed for
the removal of blockages or to resolve other problems.

Additional openings may need to be cut in the surrounding wall/s to allow
adequate access to the various pumps and fittings.

The installation of the supplied siphon breaker in the transfer pipeline between
the aeration tank and the holding tank, although not mandatory, is strongly
recommended. Past experience indicates that the pumps used do allow waste
matter to siphon past the pump once the pumps have been in use for some time,
leading to a less than optimum waste quality. The siphon breaker should be
installed with the vent higher than the top of the aeration tank.

All pipes should be securely clamped, preferably using two ‘opposed’ clamps.

The aeration pump creates a ‘droning’ noise within the aeration tank while
operating. This can be reduced considerably by ensuring that the top access
hatch is securely sealed and that the Inspection Cap is screwed down tight.
Sound deadening material installed along the larger flat sides of the aeration
tank can also reduce this noise output considerably.

Aeration Tank — Custom System

Specific installation details are included here if a custom aeration tank is
supplied.

Chlorine Tank, Dosing Pump and Chlorine Inlet

Install the Chlorine Tank in a suitable location near the Treatment/Holding Tank,
making sure that the top of this tank is readily accessible for refilling of the tank,
etc.

Clamp the tank securely in place.

Install the Dosing Pump in a suitable location (using the back mounting plate
supplied), preferably slightly higher than the top of the Chlorine Tank.

Connect the Chlorine Tank to the Dosing Pump and the Dosing Pump to the
Holding Tank Inlet using the hoses provided (cut to suit) and tighten the hose
clamps securely.

Please note that the system monitors the use of chlorine solution and will advise
the operator when the tank is approaching empty. The operator must therefore
always update the system (via the User SETUP menu) whenever the chlorine
tank is refilled.
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5.4 Air Pressure Pump

1. Mount the air pump securely on a solid base, using the rubber mounting feet
supplied, as close as possible to the aeration tank and at the same height as the
top of the aeration tank. The base-board can also be mounted on additional
vibration dampening material e.g. rubber feet, if desired.

2. Please note that this pump needs continuous access to clean uncontaminated
air i.e. do not install it in a fully enclosed area. However, do not directly connect
the pump inlet to the external marine environment or to the engine bay or bilge
or similar, and avoid any potentially explosive or harmful environments i.e. petrol
or diesel fumes, disinfectants, etc.

3. Connect the hose from the aeration tank to the nipple in the side of the pump
and clamp the hose securely.

5.5 Control Module

1. Attach the Control module to a solid vertical surface, with the cable glands
pointing down, in a dry location and secure the Module in place by inserting four
narrow-gauge screws through the screw holes visible inside of the Control
Module.

5.6 Control Panel

1. Install the Control Panel in a suitable quiet location using the twp screws located
underneath the cover plate. The Control Panel should be easily visible and
readily accessible for muting the alarms and controlling the system, etc.
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6. Electrical Installation
Please see the attached wiring diagram for details of the wiring connections.

The main wires are provide as ‘tails’ and are clearly marked as to their respective
functions.

Please note that the pair of wire ‘tails’ marked GRD (Grinder Pump) are not used in the
basic ‘AQUA-MARE’ system and can be ignored, if the ‘AQUA-MARE Plus’ is not being
installed. However, the ‘tails’ are included in case a collection tank and a grinder pump
are installed at a later date.

DO NOT TURN CONNECT POWER TO THE SYSTEM OR TURN THE SYSTEM ON
UNTIL YOU HAVE READ THE NEXT SECTION!

5.1 Fluid Height Sensor Switches.

1. Connect the clear plastic hoses leading from the three air pressure switches to
their respective air pressure tubes (AHIGH, TFULL and THIGH).

2. Clamp the plastic tube to the tube joiner using the cable ties or the metal clamps
provided.

3. Double over a length of suitable gauge tinned-copper wire and insert the
doubled section through one of the entry points in the rubber cap.

4, Cut the doubled wires and fit and crimp one of the push-on wiring connectors to
each wire.

5. Push the connectors onto the terminals protruding from the underside of the air
pressure switch; make sure that the connectors are fully seated.

6. Insert the black plastic cover plate inside of the lip in the base of the black rubber
cover.

7. Using a good quality adhesive/sealant, attach the base of each black rubber

cover to an appropriate mounting location.

8. Using the same sealant, fill the two holes in the top of the black rubber cap, to
prevent water entering the air pressure switch cap assembly.

9. Following the electrical wiring diagram attached, connect the aired wires leading
from each of the air pressure switches to the appropriate terminals inside of the
Control Module.

10. Following the electrical wiring diagram attached, connect the paired wires
leading from the primary fluid height sensor (ball float switch) located inside of
the aeration tank, to the appropriate terminals inside of the Control Module.

5.2 Toilet Cut-Out Relay
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1. Connect the two yellow wires leading from the relay to the paired wiring ‘tail’
marked ‘TOILET coming from the Control Module.

2. Cut the positive lead to the toilet (either before or after the toilet activation
switch) and connect the white wires from the relay to the two ends.

3. Mount the relay in a suitable well-ventilated location.

5.3 Wiring Diagram

The remaining connections are shown in the attached diagram. Please connect the
wires as marked on the wiring ‘tails’.

Note: In regard to the wiring ‘tails’, red wire = positive and red wire with black stripe =
negative.
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7. Operating Instructions

If properly and correctly installed, the MSTS should operate normally on start-up but
may require a few simple regular checks.

5.1 Please DON'T

Please do not flush into the MSTS any items that cannot be biologically broken down or
which are not available as a source of food for the micro-organisms e.g.

Disposable nappies, tampons, sanitary napkins, condoms, plastic or any other
foreign matter;

Chemical cleaners, disinfectants, kitchen fats, oils, contents of a ‘Porta-Potti’ or the
like, etc., or any other substances or poisons that could be harmful to your system’s
ecology (preferably use bio-degradable products as this will help the environment).

Do not discharge food scraps, etc., or in particular, do not use a garbage grinder to
discharge macerated food scraps into the MSTS, as this will increase the biological load
on the system and may cause overloading.

The Aeration Tank of the MSTS should never be completely emptied unless the system
is to be decommissioned.

The main power switch should be left on at all times, except when the vessel/system is
decommissioned, as described in the attached sections.

In the event of power failure on the vessel, using your toilet amenities should be
avoided (or minimised), as the treated effluent will not be pumped out and the system
may overflow. In a correctly connected system, the toilets may also become inoperable
during this time.

It is recommended that you put a sign in your toilet area to advise others of the type of
treatment system installed, warning them of the items that cannot be placed in the
system. It may also help to provide a small bin for foreign matter, such as sanitary
items.

As an owner/operator of a MSTS, it is to your advantage to understand the operating
principles of the system and be observant as to what is happening from day to day.

If the MSTS has been accidentally or deliberately disinfected, or the power to the
system disconnected, or any prohibited items introduced into the system, please note
that Nautical Waste Solutions will not accept liability for any costs whatsoever incurred
in re-commissioning the system. The owner/operator will be and remains solely liable
for any legal penalties incurred as a result of failing to meet any Government
Regulations.

5.2 Prior to Start-up

1. Check that all plumbing has been completed as per these instructions.

2. Check that all components are correctly connected to the Control Module as per
the wiring diagram.

3. Check that the blue RJ45 communication cable has been correctly connected to
the Control Module and the Control Panel.



4, FILL THE AERATION TANK (via the breather or the inspection cap) with clean
water (saltwater if saltwater flushing of the toilets is to be used or fresh water if
freshwater flushing is to be used) to approximately three quarters (75%) full.

5. FILL THE CHLORINE TANK with fresh chlorine solution (available from pool
supply stores).

6. Connect power to the system or turn the system on at the switchboard.

5.3 Start-Up

At start-up, unless the holding tank (or the collection tank) is full, the system will switch
into the default mode, which is the Aeration Phase with the Discharge Pump switched
off, as per the following display:

)

This is the normal startup screen on the Control Panel.

5.4 Control Panel Modes of Operation

The Control Panel has five (5) modes of operation. All major functions of the system
are controlled from the Control Panel.

The PRIMARY MODE comprises the functions as shown on each of the press buttons
i.e. (from the top right):

Pump On/Off — turns the Holding Tank Discharge Pump ON or OFF.

Auto On/OFF — turns the Automatic discharge facility On or OFF.

Mode — switches between the primary operating mode and all other modes.
Alarm Mute — mutes all alarms when sounded (only works in primary mode!)

Pressing the Mode button results in the display changing and the use of the buttons
changing as the system shifts through several modes:

Press Mode button -> User SETUP displayed

Press Mode button (= Exit) -> Normal display resumed

Press Mode button -> User SETUP displayed

Press up arrow -> Version information displayed e.g. AQUA-MARE
Press up arrow -> TEST Probe displayed

Press up arrow -> TEST Pump displayed

Press up arrow -> Installer SETUP displayed

Press up arrow -> User SETUP displayed

Press Mode button (= Exit) -> Normal display resumed
5.5 User Setup

The User Setup mode incorporates the most commonly used functions. The other
modes are used primarily for testing the system e.g. troubleshooting, or tuning the
system to more accurately suit an individual vessel's requirements.
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Press Mode button -> User SETUP displayed

Press Select button -> SET Date displayed

Press up arrow -> SET Chlorine displayed

Press up arrow -> SET time DISCHARGE displayed
Press up arrow -> SET time SLEEP displayed
Press up arrow -> SET Clock displayed

Press up arrow -> User SETUP displayed

Press Mode button (= Exit) -> Normal display resumed

(a) SET Date allows the current date to be entered in day/month/year syntax. This
setting may need to be changed if the vessel travels between different time-zones.

(b) SET Chlorine is used when the chlorine tank has been refilled and the operator
needs to notify the system that the chlorine tank has been refilled.

(©) SET Time DISCHARGE is used to set the normal runtime for the discharge
pump. Note: The timer setting does not start counting down (as per the display panel)
until the primary fluid level sensor switch opens. The setting for the pump runtime is
therefore relatively consistent regardless of whether the tank is full or overfull.

(d) SET Time SLEEP is used to set the period during which the aeration pump will
not run i.e. Sleep mode. All primary functions remain available during Sleep mode.

(e) SET Clock allows the current time to be entered in hour/minute syntax. This
setting will need to be changed if the vessel travels between different time-zones.

5.6 Other Modes

The various functions available within the other secondary modes are covered in the
section on Troubleshooting (Test PROBE and Test PUMP) and System Adjustments
(Installer SETUP).
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8. System Adjustment

8.1 Initial Settings

Your AQUA-MARE was tested and preset in the factory before delivery. However, if
your system does require adjustment, is a simple task to reset the timer settings that
control the operation of the system.

The most important part of the process is to provide an adequate volume of dissolved
oxygen to the aerobic bacteria in the aeration tank, which in turn will provide a good
level of activated sludge at the bottom of the tank, an efficient de-nitrification process,
and a clear liquor at the top of the tank suitable for de-canting and further disinfection.

In the AQUA-MARE, the amount of time allocated to each phase is controlled by
adjusting the settings via the Control Panel; the basic recommended settings are:

Aeration: 80 minutes
Settling: 40 minutes

The above settings will provide a complete cycle of the system every two (2) hours,
resulting in clarified fluid being discharged into the Holding Tank once every two hours.
If the storage volume available within the aeration tank is insufficient for some reason
(e.g. more frequent than expected toilet use), the operator may need to reduce the
process time e.g.:

Aeration: 40 minutes
Settling: 20 minutes

Using the same approach as before, the above settings will reduce the complete cycle
time to one (1) hour, allowing two discharges within a two (2) hour period.

Please keep in mind that your MSTS is designed to provide a high-quality treated
effluent for release back into the environment. As a general rule, we normally estimate
tank size to usage at a 2:1 ratio; simply put, if your aeration tank contains a maximum
of 500 litres and your system is operating as per manufacturers instructions, your
MSTS will process a maximum of 250 litres of toilet waste per day. The number of
flushes that a system will handle can therefore be calculated by dividing the process
volume (i.e. not the tank volume) by the number of litres used per flush.

Please note that if you overload your system e.g. process 300 litres per day through a
500 litre tank during peak periods, the quality of the treated effluent that is discharged
overboard will be lower.

8.2 Installer SETUP

The Installer SETUP mode is accessed via the Control Panel. Many of these settings
were adjusted in the factory to obtain optimum performance from your system and the
factory settings should not be altered unnecessarily.

Press Mode button -> User SETUP displayed

Press up arrow -> Version information displayed e.g. AQUA-MARE
Press up arrow -> TEST Probe displayed

Press up arrow -> TEST Pump displayed

Press up arrow -> Installer SETUP displayed

Press Select button -> SET Size Dosing TANK displayed
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Press up arrow -> SET Ptime TFCW displayed

Press up arrow -> SET Ptime DISCHARGE displayed
Press up arrow -> SET time SETLN displayed

Press up arrow -> SET time AERT displayed

Press up arrow -> SET time DECANT displayed
Press up arrow -> SET time DOSE displayed

Press Mode button (= Exit) -> User SETUP displayed
Press Mode button (= Exit) -> Normal display resumed

(a) SET Size Dosing TANK is an initial setting used to advise the system of the
amount of chlorine held in the chlorine storage tank; this information is used to advise
the operator when the chlorine tank is expected to be approaching empty. This setting
may need to be changed if a larger or smaller replacement chlorine tank is fitted.

(b) SET Time TFCW is a ‘protective’ setting used to prevent the transfer pump from
running for an excessive period if several of the fluid height sensors fail. This setting
should not need changing once initially set.

(©) SET Time DISCHARGE is a ‘protective’ setting used to prevent the discharge
pump from running for an excessive period if the Treatment Tank fluid height sensors
fail. This setting is pre-set for a standard system; the installer/operator will need to
calculate and update this time setting for a custom system.

(d) SET Time SETLN sets the settling time per aeration cycle. This setting may be
adjusted to suit an individual vessel's requirements but the AERT setting must never be
less than the SETLN setting per cycle (a 2:1 ratio is preferred e.g. 30 minutes settling
after each 60 minute aeration period). The SETLN setting must be of a sufficient
duration to allow the activated sludge to fall to the bottom of the tank; too short a settling
time will result in semi-processed waste being pumped into the Treatment/Holding
Tank.

(e) SET Time AERT sets the runtime per aeration cycle for the air pressure pump.
This setting may be adjusted to suit an individual vessel's requirements. The AERT
setting must always exceed the SETLN setting (preferably by a 2:1 ratio), and the total
AERT time per day must exceed at least 6 hours per day (excluding SLEEP time).

() SET time DECANT sets the interval between each injection of chlorine solution
into the effluent being transferred from the aeration tank e.g. if Set time DECANT is set
at twenty (20) seconds and SET time DOSE is set at five (5) seconds, then every twenty
seconds of transfer pump operation will result in the dosing pump operating for five
seconds. This allows the mixture of waste and chlorine to be controlled very accurately;
the factory setting should not be altered unnecessarily.

(9) SET time DOSE complements the previous setting (see (f) above).
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9. Maintenance

9.1 Chlorine Solution

Liquid chlorine is the normal form of providing disinfection for your system. The amount
of fluid remaining in the tank should be checked on a regular basis. The system will
notify the operator via the Control Panel when the estimated level of chlorine is
considered to be insufficient.

9.2 Foreign Materials

In certain applications, commercial systems may have to be pumped-out due to the
amount of non-organic material being flushed down the vessel's toilets. Your AQUA-
MARE biological digester will not consume anything non-organic. These may build up
in the aeration tank (and the collection tank if fitted) and need to be manually removed.

9.3 De-Commissioning

If the vessel or the MSTS will not be used for several months or more, the MSTS can be
turned off, and the various tanks pumped out and flushed and/or refilled with clean fresh
water.

To decommission the system, simply remove the power cord from the system. Store
any remaining liquid chlorine in a dry safe place until needed.

Note: Simply turning the MSTS ‘off’ will result in the aerobic bacteria dying off
and the biomass will turn septic. This is acceptable for a short period but is not
recommended long term. On start up, the settled biomass will be stirred up by the
mixing action of the aeration process, and oxygen will again be absorbed by the
contents of the system

To recommission the system, empty the ancillary tanks only (not the aeration tank).
With the addition of new sewage, there will be new bacteria, which will become the new
biomass and as with a new start up, the biomass will redevelop.

It the MSTS develops a problem due to the above procedures, contact your agent for
advice.
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10. Trouble-shooting

10.1 Basic Faults

Problem Cause Remedy
2& # No power supply Check power supply
" # ( Electrical fault in motor Check motor
" 3"H Holding tank full. Empty Holding Tank
Faulty float switch Replace the float switch
48 " Aeration Tank over-full Partially empty Aeration
" Faulty compressor Tank
| .
: valves and diaphragm Replace parts
5& " # Air pump not connected. Check pump connections
% " " Faulty air-line leaking air. Repair air line
3 Air diffusers blocked. Clear blockages
Timers set incorrectly Set timers to normal
6& " # causing pump to run for AERT -80 min
' " H an extended period, not STLN - 40 min
allowing a decant cycle Reset timer
Air lock in pump Bleed pump
Faulty pump or impellor Replace or repair pump
7& # Air pump timer or clock Set time/clock to normal
o " set incorrectly causing air AERT -80 min
. pump to run for an STLN - 40 min
extended period. Reset time clock
Faulty time setting Replace or repair; check
Pump not operating wiring and operation
Always leave power on
Power turned off Chemical discharged to
MSTS disinfected system —1.e. harsh
8& #"1 # cleanersz ant|b|0t|cs,_etc.
Anaerobic fermentation
. has taken place before
M.STS being _used system is gut into
without aeration .
operation.

10.2 Testing the Probes

The TEST Probe function can be used to determine whether the probes are open or
closed. This function can be used to determine the status of a tank, or to check that a
probe is operating correctly i.e. closed when the tank is full and open when the tank is
empty:

Press Mode button -> User SETUP displayed

Press up arrow -> Version information displayed e.g. AQUA-MARE
Press up arrow -> TEST Probe displayed

Press Select button -> TEST Probe TFULL displayed

Press up arrow -> TEST Probe AHIGH displayed

Press up arrow -> TEST Probe AFULL displayed

Press up arrow -> TEST Probe THIGH displayed

Press Mode button (= Exit) -> TEST Probe displayed

Press Mode button (= Exit) -> Normal display resumed
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10.3 Testing the Pumps

The TEST Pump function can be used to determine whether the pumps are working
correctly. The Discharge Pump and Transfer Pump (TFCW) are both checked for low
or high amperage i.e. damaged impellor or blocked pump. The other two pumps
(Dosing and Aeration) are operator-performed audible and visible checks only.

Note: This function is also used to re-enable a previously inoperable pump i.e. if
the system detects a fault with a pump, it will disable that pump until such time
as the fault has been rectified.

Either restarting the system or performing the TEST Pump function will re-enable a
disabled pump.

Press Mode button -> User SETUP displayed

Press up arrow -> Version information displayed e.g. AQUA-MARE
Press up arrow -> TEST Probe displayed

Press up arrow -> TEST Pump displayed

Press Select button -> TEST Pump DSCH displayed

Press up arrow -> TEST Pump AERT displayed

Press up arrow -> TEST Pump TFCW displayed

Press up arrow -> TEST Pump DOSE displayed

Press Mode button (= Exit) -> TEST Pump displayed

Press Mode button (= Exit) -> Normal display resumed
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11. Specifications

9 0

24,46 ; *

MSTS Construction:
Aeration Tank
Chlorine/sludge tanks
Stilling Well
Sewage Inlet
Component Fitting
Main Pipework

Electrical Equipment:
Air blower
Transfer pump
Discharge Pump
Controls

Aeration Tank (standard 500 litre tank):

Tank length

Tank width

Tank overall height
Aeration tank volume
Minimum working depth
Minimum working volume
Maximum working volume

Decanting Equipment:
Decanter Type
Decanting Control
Decanter location
Decanter flow

Disinfection Equipment:
Chlorinator type
Chlorinator capacity
Maximum design flow rate
Chlorine min contact time

Dosing Equipment:
Dosing Pump
Power Supply

Discharge System:
Effluent pump output
Motor rating
Pump mounting
Pump Control

Plant Equipment:
Treatment control
Air diffusers and type
Effluent pump

Nautical Waste Solutions 2

Polyethylene (MDPE)
Polyethylene (MDPE)
Polyethylene (MDPE)
Polyethylene (MDPE)
Polyethylene Welding
PVC

40l/min: 40 watts
Johnson — 80 watts
Johnson — 80 watts
Electronic

1.2m
0.4m
1.2m
0.5m3
0.90m
1.00m3
1.15m3

Johnson pump

Float Switch

Fitted to Aeration Tank
Controlled by Float Switch

Liquid Chlorine Solution
10 litre container
225ml/min regulated

30 min

24 volt
24 volt battery

30I/min @ 1 metre head.
80 watts — 24V

Installer selected
Automatic/manual

Electronic timer system
Elastox T (Aqua-Tec)
Johnson
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12. Legislative Requirements

All AQUA-MARE Marine Sewage Treatment Systems are designed to comply with
existing Government legislation for the treatment of on-board toilet waste, provided
that the system is operated in accordance with these instructions.

All AQUA-MARE systems are engineered to satisfy the new clean-water proposals
being considered by various State Water Authorities for cleaner Australian waterways
and for the retention of waste on board until discharge is permitted.

In addition, the AQUA-MARE provides residual disinfection in the effluent holding tank
to prevent odours.

There is no better way to treat effluent and keep our waterways clean than with the
AQUA-MARE. It provides complete control of the on-board waste treatment program
and pump-out operation, allowing you to readily comply with local water discharge
requirements.

0 < )
As of 1 July 2004:

Areas where discharge of any forms of treated or untreated toilet waste is
PROHIBITED include: canals, boat harbours, marinas, designated areas of state
marine parks, and the Noosa River (in Queensland).

Areas where discharge of treated toilet waste ONLY is allowed include: rivers,
creeks and designated smooth waters, including southern Moreton Bay (in
Queensland).

Specific restrictions in Queensland for Grade A treated sewage as produced by the
AQUA-MARE are: boat harbours, marinas, canals and some reef areas.

Effectively, all pleasure and commercial craft with discharge-based toilet systems must
have an effluent holding tank fitted, regardless of whether the waste holding system has
the capacity to treat the waste or not. Further information can be found at:

Australia-wide: Australian Maritime Safety Authority website at www.amsa.gov.au

Queensland: Maritime Safety Queensland’s website at www.msqg.qld.gov.au

New South Wales: NSW Waterways at www.waterways.nsw.gov.au/sewage.html

Western Australia: Dept of Primary Industries at www.dpi.wa.gov.au/imarine/
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13. Warranty Claims

Please refer to your installation and maintenance instructions before returning any
goods under the product warranty program.

In many cases, a quick review of the system’s maintenance instructions - in particular,
cleaning the system - will get your system up and running with a minimum of fuss and
inconvenience.

If this fails, please contact the installer who installed your system or call the supplier of
your system.
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14. Limited Warranty
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MARINE SEWAGE TREATMENT SYSTEM

WARRANTY FORM

< ? < * o> * * *
< 5@* ? > ?
> *(
" " #)
Supplier:
Supplier’'s
address:
Date purchased: Model no: Serial no:
( # " #)
Owner:
Owner’s
address:
Phone: Alt phone: Email:
DO # " #)
Vessel name: Make:
Age: Builder:
Reg’n no: Moored at:
# # " #)
Name of qualified engineer or shipwright:

Qualification: Marine Engineer / Marine Electrician / Shipwright
(strike out whichever is not applicable)

Address:

Phone:

Email:

Date system was installed to Manufacturer’s requirements

Date system was tested to Manufacturer’s requirements

Date of Certification:

Signature:




