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12.1 CASE STUDY - Phoenix Composting Toilets

Inchcailloch
Lomond & The Trossachs National Park

OS: NS406900

We are grateful to Sandra Hutchinson of the Loch
Lomond & The Trossachs National Park for helpful
discussions and accompanying us to Inchcailloch.

Background

The wooded island of Inchcailloch is part of Loch
Lomond National Nature Reserve. A ranger station : - . :
and Phoenix composting toilet were installed at the south-western t|p of the |sland Port Bawn in
2005 to replace a septic tank toilet. The toilets are open and available 24/7 and National Park
Rangers are present on the island for much of the year.

Our study team accompanied a ranger and also a representative from the Phoenix Toilet company
to inspect the installation.

The wood-clad buildings are installed just up from the beach and are tastefully in keeping with the
surrounding woodland. Long boardwalks and access ramps allow for disabled access. A solar
panel on the roof of the ranger station supplies power for the toilet, which is located a few metres
away from the station. Very heavy lockable wooden doors limit the opportunities for vandalism.

The toilets were designed to accommodate 15,000 uses per annum. At high season, up to 400
people per day visit the island and the ranger estimated a total of 8,000 uses per annum. The two
door counters logged 1573 and 1965 uses since May 2009, indicating a much lower use. However,
the door counters are not reliable.

The public face of the toilet

The public facing toilet consists of two compartments which are independently
locked or opened as required by maintenance needs or during a “compost
resting” period — a period where the accumulating waste is allowed to
decompose without the addition of new material.

A valuable insight is the idea of leaving one toilet locked and clean ready to be
brought quickly into use if the active toilet malfunctions, requires maintenance
or cleaning.

The compartments are varnished-plywood lined with windows and slatted
shutters and a solar power light.

A door counter counts the number of users. The compartments are equipped with handrails beside
the toilet, a supply of toilet paper, a hopper with wood shavings as soak material, and a cleaning
brush.

A small notice above the hopper provides basic instructions to users.



An alcohol-based hand cleanser is provided instead of water for hand washing. This approach
minimises water pollution. Anti-bacterial gels are not recommended as the bactericides will be
released into the environment and also promote the mutation of bacteria into resistant strains.

Our comments:

The compartments would benefit from more natural light and by enhancing internal lighting as
these toilets are also used after dark for the campers. The benefit and purpose of the slatted
shutters on the windows is unclear, but we understand that the architect wanted the building to
blend in to the surroundings and be less vulnerable to vandalism. However, the slatted shutters
have resulted in very little natural light entering the building, making the toilets dark and less
appealing even on a bright, sunny day. Internal lighting can be enhanced by creating a white
interior, by roof lighting via a skylight or light pipe, and by more efficient LED lighting.

The single solar panel has been found by staff to be inadequate to supply sufficient power for the
light and the fan.

The doors are extremely heavy, leading to warping of the support structure
and difficulty opening and closing the doors and in keeping the toilet closed
against the weather. The doors were deemed by staff to be too heavy to open
for children, old people and disabled users so the original doors are to be
replaced with a lighter model.

The doors must be closed to ensure that the counters and fans function
correctly, and to retain heat within the building.

The compartments have many nooks and crannies. An impervious interior
floor membrane run up the walls to knee height in a single sheet would make
cleaning much easier.

Considering the maintenance problems arising from misuse, the information

notice would benefit from being bigger, more informative, and more

interesting. A contact number should be given for the ranger service and a website for further
information and to encourage feedback. On an island with close monitoring, it seems unlikely that
there is much intentional vandalism.

The amount of rubbish in the composters suggests that users are just being thoughtless, and more
directive yet pleasant instructions might reduce these problems. Large rubbish bins located both
outside and inside the toilet would probably reduce the amount of rubbish being dumped in the
toilet itself.

The operation of the toilet

A Phoenix composting toilet is installed below each of the two pedestals. Access to this lower area
is via two heavy locked doors. The surrounding structure is pointed blockwork.

Incoming 12V power feeds two 12V batteries and a control panel. A cold water tank is located
between and behind the composting chambers and its overflow joins the overflows from the
composters.

The ventilation of the composters is activated on opening the doors. As the public toilet doors tend
to get left open, the fans power off after a period. To conserve power, the lights switch off after 30
seconds of operation.



As use is low during the winter months, the toilet is “switched off” during this period, deactivating
the fans and sprinkler systems. The toilet is still perfectly usable but acts more as a storage vessel
than a composter: at low temperatures the composting activity is minimal.

Toilet maintenance

The public compartments hold a locked cupboard where toilet supplies,
cleaners and soak material are stored.

The lower access area is checked regularly by the ranger service. The upper
composter hatches give access to recently added material, and allow the staff
to remove rubbish using an angled fork. Once rubbish is removed, the upper
stirring rod is rotated a few times to mix up the waste and soak, and to help keep it aerated.

The lower stirring rod is NOT turned until the time has come to empty the composter. Surprisingly,
the accumulating waste appears to hang in mid air above the base of the unit, instead of falling to
the bottom immediately. This leads to better drainage and better aeration of the upper pile.

There is a sprinkler system that either recycles leachate from the bottom collector or pumps fresh
water from the water tank, and sprays it over the pile. The spraying is accomplished by an electric
pump that can be either hand-operated or activated automatically by timers in the control panel.

Staff report that the sprinklers often block and have to be cleaned. Difficulty turning the upper
stirring rod indicates that rubbish such as old clothes is jamming the rod.

The composting vaults have been emptied once, with the solids removed from the island in plastic
bags and disposed of in local woodland.

Our comments:
Health and safety (H & S):

Photos and reports indicate that the staff are using no more than long rubber gloves to manipulate
the internal waste. Removing rubbish from the upper area exposes staff to fresh waste and
pathogens, and the staff should be provided with face masks and arm length rubber gloves
required to use them.

There appears to be no provision for the sterilisation of the gloves and other tools — such as the
litter picker, fork and brushes - after use. Disinfectant should be provided in a stable container and
a means provided for disposing of the disinfectant.

Maintenance and health and safety information seemed to be lacking, and we would recommend
an H&S assessment and the establishment of a clear protocol in order to minimise the attendant
risks.

Installation:

The overflows from the base of the composters are leaking onto the concrete. This is another H &
S issue and the overflow pipes should be reconfigured to run correctly under gravity and repaired
SO as not to leak.

The leachate from the composter flows through this piping which disappears into the concrete.
There is no means of knowing either the quantity or quality of the leachate, nor to where it
discharges. There is no exterior structure and nearby outcrops have not been disturbed, making it



likely that the leachate discharges directly into the soil and hence into the ground water and the
loch. We would recommend excavating this area to determine where the leachate goes and
installing some means of monitoring and measuring the leachate in order to ensure the protection
of the local area. It may be necessary to design a natural treatment system for the leachate prior to
discharge to the soil if the ground water table is high.

Other considerations:

The functioning of the toilet depends crucially on the ambient temperature of the composters. The
control panel appears to give a readout of the ambient temperature, but it would be valuable to
install a maximum /minimum thermometer so as to determine the true temperature range over
time.

The solar panel on the ranger station appears to be inadequate and lugging the batteries to the
mainland for recharging is an onerous task. An additional solar panel would be beneficial.

The lighting and ventilation depend on the doors for activation and a reliable supply of power.
Adequate lighting is a prerequisite for an agreeable experience, and the supply of power currently
seems fragile and unreliable.

Costs

The Phoenix costs for two No 201's (as installed at InchCailloch) would be 2 @ £4,793 = £9,586
plus delivery per unit of £950 plus Customs duty of 6.5%. These costs are based on an exchange
rate of $1.53 to the pound sterling. The installation cost of each Phoenix is £550 giving a total cost
of approximately £13,209.
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