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1. Overview

Introduction
The RTA provides road-side toilets and rest areas to reduce the number of road accidents related to driver fatigue. They are, therefore, very important assets.
They are effective only if they are used. To encourage their use it is essential they are clean and attractive.  
Furthermore, on-site sewage facilities (i.e. toilets, effluent treatment and/or disposal systems) must be well maintained to safeguard public health and the environment.

Scope of this Plan
This Rest Area Management Plan (“RAMP”) sets down the maintenance and inspection tasks and frequencies required for cost effective management of:
· Road-side toilets,
· Sites,
· Buildings and fittings and
· Playground equipment.
This Plan is part of Council’s RMCC Contract Management System. It should be read in conjunction with Council’s Contract Management Plan which provides the framework of the system.
Purposes of Council’s Rest Area Management Plan 
This RAMP has been produced to:

· Comply with the requirements of the RMCC and
· Help maintenance crews by providing procedures and guidelines for the management and maintenance of rest areas.

2. Management of the RAMP
Council has warranted that it will provide people, materials, resources and systems to properly perform the Services.  
Council and the RTA require the people to be competent, experienced and qualified to carry out the Services.
The RMCC Organisational Chart, which includes those with operating asset servicing responsibilities, is shown in the Contract Management Plan.
3. Services Council will undertake related to Rest Areas
The list of Rest Areas to be maintained is reproduced in Appendix A.1 of this RAMP.
To minimise cross-infection, Playgrounds will be serviced first, then Rest Areas and finally Toilets.
	Table 1
	Intervention Requirement

	Rectification Requirement

	Playground equipment:
	
	

	Council will comply with any inspection and/or maintenance requirements specified by the playground and playground equipment manufacturer.
	

	.1 
	Check for broken, missing, or worn parts and all structures’ stability. 
	
	

	.2 
	Check gates for soundness and self closing.
	
	

	.3 
	Check impact absorbing material depth and provide additional material where required. The depth of any impact absorbing material under and around equipment will be at least 250 mm.
	
	

	.4 
	Check the special signage (that which reminds carers of their responsibilities at playgrounds) for cleanliness and legibility. Signs that are damaged or missing will be replaced.
	
	

	.5 
	Lubricate moving parts. 
	
	

	.6 
	Check swing seats and chains for evidence of deterioration. Severe rusting or excessive wear, especially near the top swing hanger or at the seat connection will be taken as chain deterioration. Cracks in the protective plastic sleeve or seat itself will also be taken as deterioration.
	
	

	.7 
	Check all nuts and bolts for tightness and tighten as required.
	
	

	.8 
	Check all hardware and equipment for sharp edges and replace as necessary.
	
	

	.9 
	Thorough inspection of playground equipment including a Risk Assessment for safety and structural soundness. 
	
	

	.10 
	Defects and repetitive damage will be reported to RTA.
	
	


	Table 2
	Intervention Requirement

	Rectification Requirement

	Rest Areas including any Playground:
	
	

	.11 
	Remove all litter and debris taking particular care to find and remove sharp or breakable objects such as glass, tin lids and sharp stones to the requirements of Activity  301.
	
	

	.12 
	All garbage within the rest area will be removed from all bins and disposed in an appropriate facility. Litter near the garbage bins will be removed when bins are emptied. Missing bins will be replaced.
	
	

	.13 
	All flammable material in close proximity (within 5 metres) to fireplaces, BBQ’s, or other rest area facilities (e.g. tables, structures) is to be removed and disposed of in an appropriate facility.
	
	

	.14 
	Trim and lop trees, mow and/or slash grass, apply of pesticides and maintain landscaped areas within the rest area in compliance with Activity 311 except: 

.1 Clippings will be removed immediately after moving or slashing and

.2 Pesticides use will be limited to maximum 1 metre radius around rest area facilities, trees and shrubs.
	
	

	.15 
	Water tank levels will be checked and topped-up with appropriate water .Tanks which provide drinking water will be topped-up with potable water.
If the tanks’ capacities are inadequate to last the interval between visits, inform the RTA.
	
	

	.16 
	Inspect water storage, supply (including pumps & valves) and disposal systems for correct operation and damage.
	
	

	.17 
	Inspect electrical supply system for correct operation and damage, including solar panels, batteries and light globes.
	
	

	.18 
	Inspect buildings, canopies, shelters and gates for correct operation and damage. 
	
	

	.19 
	Inspect stormwater diversions for adequacy. 
	
	

	.20 
	Inspect site fencing for damage.
	
	

	.21 
	Vermin will be eradicated (includes mice, rats, snakes and insects).
	
	

	.22 
	Signs will be inspected (and, when not present or damaged, erected) and maintained where water is not suitable for drinking.
	
	

	.23 
	Check signs within rest areas for cleanliness and legibility.
	
	

	.24 
	Clean rest area facilities including barbeque areas using, where appropriate, an approved bio-degradable phosphorus-free detergent.  Collect wash water and disposed of to a sewer or other approved location. 
	
	

	.25 
	Graffiti and posters will be removed to the requirements of Activity  302.
	
	

	.26 
	Paved areas, sealed and unsealed gravel areas will be repaired.
	
	

	.27 
	Repetitive damage due to vandalism will be reported.
	
	

	.28 
	Defects and any environmental damage will be reported to RTA.
	
	

	.29 
	All illegal occupation (eg. long term camping) and illegal activities (eg. dumping of waste material) will be reported to the RTA. Appropriate details will be recorded and passed onto the RTA.
	
	


	Table 3

	Intervention Requirement
	Rectification Requirement

	Roadside Toilets: 

The list of Roadside toilets to be maintained is reproduced in  Appendix A.2 of this RAMP.
	
	

	General
	
	

	.30 
	In addition to the activities set down in this Table 3 Council will follow any site-specific operation and maintenance manuals and manufactures instructions. If any of these conflict with Table 3, Council will consult the RTA.
	
	

	Inspection
	
	

	.31 
	Inspect the roadside toilet components and report relevant issues (e.g., potential system failures and suspected environmental harm) to the RTA. Inspection tasks included will vary depending on the type and manufacturer of the effluent treatment system, however, they will least include the following:
	
	

	
	Inspect the ground surrounding the treatment facility for evidence of surface seepage (which may indicate cracks in, or damage to, piping).
	
	

	
	Inspect the ground surrounding the system piping for evidence of root penetration.
	
	

	
	Inspect for and remove foreign objects from the composting chamber.
	
	

	
	Inspect for and remove potential blockages from the piping system.
	
	

	
	Inspect absorption trench surface for evidence of surface seepage.
	
	

	
	Inspect water storage & supply (including pipes, pumps & valves)and disposal systems for correct operation and damage.
	
	

	
	Inspect effluent treatment system for correct operation and damage.
	
	

	
	Inspect toilet cubicle fittings for damage, failure and leaks. 
	
	

	
	Other inspection activities as detailed in the manufacturer’s specifications.
	
	

	.32 
	Inspect electrical supply system for correct operation and damage, including solar panels, batteries, ventilation systems, heating systems, and light globes.
	
	

	.33 
	Inspect buildings for correct operation and damage.
	
	

	.34 
	Inspect stormwater diversions for adequacy in minimising runoff entering the treatment and/or storage systems. 
	
	

	.35 
	Inspect site fencing for damage, particularly fencing surrounding areas in which effluent contact is possible for people or livestock.
	
	

	.36 
	Report defects, maintenance required (incl. new holes) and any environmental damage to the RTA.
	
	

	Prevention of public access to hazardous area
	
	

	.37 
	When leaking sewage, treated effluent or other hazards are evident, temporary physical barriers preventing public access to affected areas will be erected as soon as possible. If appropriate, the entire Rest area will be closed.
	
	

	Sharps
	
	

	.38 
	Check Sharps Container – exchange as necessary.
	
	

	Wet area cleaning (includes baby change area)
	
	

	.39 
	All wet areas (eg. toilet bowls, sinks, urinals, floors, and walls and doors adjacent to toilets, sinks and urinals) will be thoroughly cleaned with an approved bio-degradable phosphorus-free detergent. Wash water will be collected and disposed of to a sewer or other location approved by Council’s Environmental Management Representative.
	
	

	Vermin
	

	.40 
	Vermin (includes mice, rats, snakes and insects) will be eradicated when present in the rest area toilet systems (including toilet treatment / storage facilities).
	
	

	Replenishment of consumables
	
	

	.41 
	Water tank levels will be checked and topped-up with appropriate water .
Tanks which provide drinking water will be topped-up with potable water.
If the tanks’ capacities are inadequate to last the interval between visits, inform the RTA.
	
	

	.42 
	Consumables such as toilet paper, soap, hand-towels and sharp’s disposal containers will be provided and serviced for facility users. Consumables will be housed in appropriate dispensers/holders to minimise the impact of theft and/or vandalism.
	
	

	Signage
	
	

	.43 
	Signs will be erected and maintained where water is not suitable for drinking
	
	

	.44 
	Signs related to toilets will be inspected for cleanliness and legibility. 
	
	

	Graffiti & posters
	

	.45 
	Will be removed as set down in Activity
Any damage caused by the graffiti or posters or their removal will be repaired and repainted (to match original).
	
	

	Repetitive vandalism 
	
	

	.46 
	Report repetitive damage due to vandalism
	
	

	Closure
	
	

	.47 
	Toilets and the adjoining Rest Area will be closed in the following circumstances:

.1
At the direction of the RTA,

.2
When sewage or treated effluent is leaking from the system,

.3
When the toilet facility is not functional or

.4
When hazards are present.

The RTA will be advised prior to, or as soon as possible after (within 24 hours), the facility closure.
	


	additional Services for Natural Composing systems

	.48 
	Add bulking material at 5 litres of bulking material per 100 uses. 
	
	

	.49 
	Inspect, Mix, Rake and Turn the composting pile
	
	

	.50 
	Remove the final compost and dispose at an appropriate location (i.e. STP or land-fill)
	
	

	.51 
	Inspect the compost chamber
	
	

	.52 
	Inspect, and remove blockages from, the excess liquid overflow.
	
	

	.53 
	Check ventilation system
	
	

	.54 
	Other maintenance activities as detailed in the manufacturer’s specifications
	
	


	additional Services for Hybrid Systems 

	.55 
	For non-MicroFlush pedestal systems, Add VRM Bokashi:  One cup of to each pedestal every two weeks but two cups every week during peak periods,
	
	

	.56 
	For MicroFlush pedestal options add to each cistern one cap of EMC every week
	
	

	.57 
	Spray down each pedestal 500ml / week of diluted EM-1 liquid (diluted as per directions on the EM-1 liquid instructions). 
	
	

	.58 
	Check Sludge levels fortnightly and arrange for removal of excess as appropriate
	
	

	.59 
	If a holding tank is installed: a) Check levels weekly (twice per week during peak periods) and b) Discharge volume should not exceed 4500 litres (for a 5500 litre holding tank)
	
	

	
	Council notes:

Anti – bacterial and strong chemicals may affect the performance of the system, when cleaning areas that may drain to the treatment system only use sodium bicarbonate/water mix or diluted EM-I liquid.

Each hybrid system will react slightly differently due to the load it experiences, so the amount of VRM Bokashi and EM-1 required may vary. The manufacturer suggests that a strong odour and/or build up of undigested toilet paper may suggest an interruption of the desired biological processes (and subsequently require greater amounts and/or frequency of application of VRM Bokashi and EM-1. 

Once a sustainable culture of beneficial micro-organisms has been achieved, the application of VRM Bokashi and EM-1 may be reduced to the minimum levels specified in these guidelines. 
Where the performance of the system is adversely affected by the destruction of the micro-organisms, the manufacturer recommends adding 10 kg of soda ash to the primary treatment tank.  Biological activity should resume within 7 to 10 days.


	additional Services for Off-Site Treatment systems

	.60 
	Check holding tank liquid level and remove excess to an approved facility. 
	
	

	.61 
	Check holding tank level indicators and, where fitted, the warning system.
	
	

	.62 
	Maintain the ventilation systems where fitted.
	
	


4. Training

Toilet Maintenance Training

An understanding of the processes involved with composting, specifically knowledge of optimal conditions for composting is required.

In accordance with AS/NZS 1547:2000, Council has adopted a three-tier training framework. Any person undertaking maintenance activities on rest area toilets will have undertaken Level One, Level Two, and where appropriate, Level Three training.  

	Training Program
	Outline
	Training Offered

	Level 1
	Basic principles course, including awareness of the provisions of the Standard
	Rest Area Toilet Training Program

	Level 2
	Application course specific to the person’s role
	Rest Area Toilet Training Program

	Level 3
	Refresher course to provide updates on new technology and practices and with local and regional experiences in meeting performance objectives
	Information Forum


This training includes:

· Basic operating principles of successful effluent treatment (including composting),
· Basic operating principles of the various effluent treatment systems (including waterless composting toilets),
· Treatment of solid and liquid waste,
· The use of additives, bulking agents,
· The effect of chemicals, cleaning agents, water,
· Optimum moisture and temperature levels,
· Air sources and minimum levels of ventilation,
· How to cope with short-term overuse,
· How to recognise long-term overuse,
· Trouble-shooting,
· The handling of solid and liquid end products,
· How to get advice and assistance.

Sharps Training:

<<Generic Shire Council>> will provide specific training to its work force for the safe handling, removal and disposal of Sharps.
5. Risk Management
Council recognises it is responsible for managing the risk associated with its operations. Council will apply its Risk Management Plan and the OH&S, Environmental Protection and Traffic Management Plans to the Rest Areas and Road-side toilets and the servicing of them. It will pay particular attention to the management of the risks associated with:

· Confined spaces,

· Handling and disposing of sharps,

· Handling toilet wastes and

· Cleaning toilets.
Council anticipates the RTA will review the RAMP periodically to determine if the risks have been identified and if the most appropriate method of minimising or eliminating the risk have been followed. 

6. Reporting and Record Keeping

Council will keep records in accordance with its Records Management Plan and, at least, report on the following:

Environmental Incidents

Refer to the Council’s Environmental Management Plan.

OH&S Incidents

Refer to Council’s Safety Management Plan

Maintenance Activities

Maintenance Record Sheets

Council will complete Maintenance Checklists for all maintenance activities undertaken and store these in its Records Management System as “Maintenance Record Sheets”. See Appendix C .  

Maintenance Certificate

At the completion of the routine maintenance activities a Maintenance Certificate will be made available to the RTA.

The Maintenance Certificate will include:

1. Certification by a qualified and experienced person that the effluent treatment system is operating and performing effectively,
2. A note of any specific operation and maintenance attention which is due,
3. Identification of any operation and maintenance problems, their likely cause and recommended remedial action,
4. Any evidence of system capacity being exceeded,
5. Effluent quality testing where secondary treatment is being used,
6. Note of actions taken and results achieved following recommendations for remedial Services after the previous routine inspection and
7. A recommendation on when next to desludge and
8. Any other relevant matters.
7. Technical Documentation

Council will base its maintenance on the RTA’s Guideline “Maintenance of Rest Area Toilets AM-GDL-533 an edited version of which is reproduced at Appendix B. 
Council recognises that the data therein is only a staring point – it may be outdated. Accordingly, Council will check its proposed practices against the toilet manufacturer’s instructions. If any conflict exists, Council will adopt the latter/ 
8. Reviewing this Rest Area Management Plan
Council will review the Rest Area Management Plan to ensure it is appropriate and is being implemented effectively. Changes may arise from a change of scope, RTA audits, RTA comments or from opportunities for improvement.
The Plan will then be updated to reflect any changes which have occurred. 
The revised document and the input which led to the revisions will be reviewed by Council’s General Manager, approved by him/her and then forwarded to the RTA Representative for his/her record.  

The planned target dates (or frequencies) at which the RAMP will be subject to formal review and the personnel who will participate in the review are identified in the table at Management Review at the beginning of this plan. Council’s Contract Manager will maintain records of any review.
Appendix A. The Assets

See RTA M2 Annexure C.3.1
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A.2
Roadside toilets
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Appendix B. Maintenance of Rest Area Toilets
RTA Guideline AM-GDL-533 (Abridged)
Note: before adopting any practice set down in Appendix B, it should be checked against the system manufacture’s instructions. If any conflict is found, the latter prevails.

Purpose

These guidelines describe the operation and maintenance requirements for rest area toilets within the RTA’s rest area network.  The toilet facilities are sensitive systems than need to be operated according to manufacturer’s specifications and the principles stated within this guide.  As RTA is concerned with the social, environmental and economic impacts of the rest area toilets, this document aims to assist with the appropriate management of these facilities.

Well managed on-site sewage facilities (i.e. toilets, effluent treatment and/or disposal systems) are vital for maintaining public health, customer satisfaction, and the natural environment.  The management of human waste is dealt with in three separate pieces of legislation, NSW Local Government Act, NSW Public Health Act, and the NSW Protection of the Environment Operations Act.  This legislation aims to ensure the appropriate construction, operation and supervision of these facilities.  To aid with compliance with this legislation, there is a wealth of knowledge in the community, Australian Standards, and numerous State government guidelines.  As the community places strong emphasis on the safe and effective management of human waste, the control of disease transmission and the limitation of environmental impact whilst maintaining customer satisfaction are key practical outcomes for any RTA rest area toilet facility.

In terms of social impacts, RTA has undertaken to provide regular rest area facilities to reduce the number of road accidents related to driver fatigue as well as the number of fatigued drivers on NSW roads.  It is considered that utilisation of the rest area facilities will assist with decreasing the impact of driver fatigue.  This suggests that increasing the utilisation of rest area facilities may further reduce the impact of driver fatigue, and hopefully ultimately contribute towards a decrease in road fatalities.  As such, it is crucial that the rest area toilets be adequately maintained to maximise any potential benefits of rest area facilities.  It is considered that well maintained rest area toilets would help promote the driver reviver principles, namely ‘Every 2 hours, Stop, Revive, Survive’.

In terms of economic impacts, it is considered that regular maintenance of the rest area toilets is ultimately less expensive than dealing with a non-functioning, and potentially polluting, facility.

As such, this document aims to:

· Outline the principles of operation for the various types of rest area toilets throughout the network and

· Discuss the ongoing maintenance activities for rest area toilets.

Scope

This document is applicable to the maintenance of all toilets by Service Providers such as Councils.  
It includes, but is not limited to, natural composting systems, hybrid systems, vermiculture systems, and aerated wastewater treatment systems.

Information for operators of waterless toilets covers:

· Principle and function of operation of the toilet,
· Start up procedure,
· Basic operating instructions,
· The influence of temperature, humidity and ventilation on the composting process.

· Routine maintenance procedures,
· Minimum retention time before end product is removed,
· A parts list with each part numbered and identified with the same designation on an illustration, photograph or print,
· User responsibilities regarding operation, maintenance and proper, safe handling of waste.

Information for operators of aerated wastewater treatment systems (AWTS) should be obtained from the specific system manufacturer.

Overview

The function of any toilet is to collect and treat human excreta, and any other added organic material and bulking agents, from a non-residential facility. In a waterless system, the process used to treat the solids usually requires little or no added water.  Specifically, the waterless toilet system provides the conditions necessary for natural or worm-facilitated processes to convert the material to safer, more stable, and less offensive products.  In anaerobic systems (i.e. hybrid toilets and AWTS), effluent is separated with solids being undergoing biological treatment in a primary tank (similar to a septic tank) and liquids further treated in a secondary tank.  Treated effluent is then released from the system through an absorption trench or stored in a holding tank (which is periodically emptied).

In many systems (i.e. natural compost and vermiculture systems) excess liquid may be detrimental to the composting process.  For this reason, urine and condensation may be separated from the solid waste.  An auxiliary heating and/or a forced air process may also assist in reducing the moisture content of the compost pile.  At the completion of the composting processes, the solid end product must be removed for disposal in a manner approved by the regulatory authority. 

Natural Compost Systems

Background

The natural composting process involves the digestion of organic material by many types of organisms, which produces carbon dioxide, water, heat, and humus or compost.  To be effective, the process has specific requirements for oxygen, moisture, pH, temperature, and carbon/nitrogen ratio.

While bacteria (single celled micro-organisms) are responsible for most of the decomposition and heat generation in compost, other organisms, such as fungi, moulds, yeasts, worms, and invertebrates (centipedes, millipedes, slaters, etc) also play a role in the composting process.

The Natural Composting Process

Under optimal conditions, composting proceeds through three phases
:

a. The mesophilic, or moderate temperature phase, which lasts for several days.  Initial decomposition is carried out by mesophilic micro-organisms, which rapidly break down the soluble, readily degradable compounds.  The heat they produce causes the compost temperature to rapidly rise.

b. The thermophilic, or high temperature phase, which can last from a few days to several months.  Once the temperature rises above about 40°C, the mesophilic micro-organisms become less competitive and are replaced by others that are thermophilic, or heat loving.  At temperatures of 55°C and above, many micro-organisms that are human or plant pathogens are destroyed.  Temperatures over about 65°C kill many forms of microbes and limit the rate of decomposition.  During this phase, high temperatures accelerate the breakdown of proteins, fats and complex carbohydrates like cellulose and hemicellulose, the major structural molecules in plants.

c. The curing and maturation phase can last for several months.  As the supply of high-energy compounds becomes exhausted, the compost temperature gradually decreases and mesophilic micro-organisms once again take over the maturation of the remaining organic matter.

Natural Composting Information

Composting is a natural process and is significantly affected by ambient conditions, including temperature and moisture content of, and airflow through, the composting mass.  

In general terms, good compost may be judged by its appearance.  Colour will vary between continuous and batch processes, however a change in colour for a particular waterless composting toilet could indicate a change in the composting and dehydration process.  For example, in composted material yellow colour typically indicates ‘poor’ processes, while black is an indicator of a ‘good’ composting process.

Unlike a septic system, a natural composting toilet relies on unsaturated water conditions where aerobic bacteria break down waste. If maintained properly and where conditions are suitable for composting, a break down in toilet waste occurs.  The resulting soil type, called “humus”, must be periodically removed from the compost chamber.  

It should never be assumed that the composted end product is safe to handle as the degree of composting and the residual pathogen content will vary.  Thus, it should always be presumed that there may be some health risk associated with the composted end product.

Factors affecting composting

The primary factors affecting composting are similar to that of any garden compost pile, specifically, temperature and moisture content of, and airflow through, the composting pile.  RTA has also identified several factors that will affect the composting process in waterless toilets, namely, excessive visitation rates resulting in overloading, addition of chemicals and/or foreign objects into the system, and the frequency and quality of maintenance.  Thus, regular inspection of the system is necessary to check these items, thereby promoting an environment in which the optimal composting process can occur.

Pile temperature

Temperature is the most significant overriding factor controlling the composting rate. At 4°C, the rate is such that 180-200 days will be needed to successfully produce compost.  Below 4°C composting basically ceases (AS/NZS 1546.2:2001, p.39).

Pile moisture content

The optimum moisture content for a compost pile is between 35 – 65%.  If the compost becomes too wet, the composting process will become anaerobic and extend the processing time (AS/NZS 1546.2:2001).

To reduce the moisture content of the pile, separation of excess liquid is often considered.  Excess liquid is primarily composed of urine and condensation.  Separation of urine both reduces the volume of liquid needed to be disposed of by evaporation and reduces the need to evaporate ammonia (thereby reducing odours from the vent).  The separated liquid is usually held in temporary storage with periodic pump-out and removal to an approved off-site facility, or it is discharged in a land application system approved by the regulatory authority.  Alternatively, where permissible separated liquid may be diverted to an absorption trench suitable for the collection/infiltration and biological degradation of urine. 

Due to high visitation rates, many RTA waterless compost toilets have a urine overflow device installed.  Devices that separate the urine from the compost, however, may often become clogged by faeces and/or toilet paper.  Thus, it is important to ensure that any overflow devices remain clear of obstructions.

Pile airflow

Correct ventilation and airflow through the pile is important to assist with the composting process.  While a high rate of airflow may improve evaporation of the excess liquid in the compost pile, it may reduce the temperature of the pile, resulting in a slowing of the composting process.  Conversely, a low rate of airflow may improve pile temperature, but may also result in an increase of the pile moisture content (and humidity of the air in the chamber), thereby similarly slowing the composting process. 

As documented in AS/NZS 1546.2:2001 it is suggested that 200 – 300 litres of air per person per day is needed to provide sufficient oxygen for the composting process of a ‘full’ pile. This is significantly less than the airflow required for odour removal from the pedestal room through the chamber.  Thus, it is important to note that if the toilet lid remains open for extended periods of time, the fan (if installed) will pull air down the toilet chute rather than through the compost pile.

Signs requesting that users close the toilet lid must be installed in or near to the cubicles.  It is suggested that these signs need to explain the consequences of failure to close the toilet lid as it is considered that an informed user will be more likely to comply with requests. 

System limitations

Excessive visitation rates

As it may take up to six months to adequately produce the desired ‘humus’ product, the natural composting system is highly sensitive to overloading. 

RTA experience has suggested that high visitation rates are apparent at many natural composting toilets within the road network.  As such, the natural composting toilets are often not able to achieve a humus product and are highly susceptible to overflowing (particularly during peak periods).  A viable alternative may be the periodic removal of a partially composted material
, and this should be discussed with the RTA’s Contract Manager if regular overflowing of the composting chamber is apparent.

Chemicals and foreign objects

Road users, typically familiar with flush type toilets and unaware of the sensitive requirements of waterless toilets, often use the rest area toilet as a receptacle for inappropriate products.  For example, chemical toilets are often emptied into waterless toilets, thereby introducing chemicals that may potentially destroy the organisms responsible for the composting process.  Similarly, non-biodegradable products (such as feminine products, syringes, etc) may also be put into the system.

It is important for the Service Provider to be aware of the addition of chemicals and other foreign objects as the resulting problems may include:

· System breakdown (i.e. the composting process slowing or stopping),
· System blockages,
· Increased hazard to maintenance personnel, for example due to the possibility of ‘sharps’ being in the composted material.

Signs advising that users not put chemicals into the effluent treatment system should be installed in or near to the cubicles.  It is suggested that these signs need to explain the consequences of addition of chemical to the system as it is considered that an informed user will be more likely to comply with requests.

Maintenance frequency and quality

Regular maintenance as indicated in the RTA maintenance specifications  must be followed to ensure an optimal composting process continues.  RTA experience suggests that five issues have been lacking in the past, specifically:

· Addition of bulking material and pile mixing,
· Removal of excess liquid,
· Inspection of the compost chamber,
· Removal of final compost (refer to system specific requirements),
· Maintenance of the ventilation system.

Vermiculture Compost Systems

Background

The vermiculture composting system
 involves the digestion of organic material by a biological system containing worms and other organisms.  As with the natural composting system, vermiculture systems have specific requirements for oxygen, moisture, pH, and temperature.

The Vermiculture Process

Vermiculture relies on natural processes and is significantly affected by ambient conditions and other factors, including temperature and moisture content of the vermicast and composting zone.

Similar to the natural composting toilets, the vermiculture system relies on unsaturated water conditions, where macro organisms break down the waste.  If maintained properly, a break down in toilet waste occurs, with the resulting product, called vermicast, needing to be periodically removed from the compost chamber.  It should never be assumed that the composted end product is safe to handle.  The degree of composting and the residual pathogen content will vary and there may be a health risk with the composted end product.

In situations when poor conditions have resulted in a reduction of the macro organism population, it is necessary to repopulate the system by introducing additional macro organisms once conditions have been stabilised.   

Factors affecting composting

Vermiculture systems are similar to any household worm farm, and are sensitive to temperature, moisture content, oxygen, and pH.  Similar to the natural compost systems, RTA has identified several additional factors that will affect the decomposition process in vermiculture systems, namely excessive visitation rates resulting in overloading, addition of chemicals and/or foreign objects into the system, and the frequency and quality of maintenance.

Regular inspection of the system is necessary to check these items, thereby promoting an environment in which optimal decomposition can occur.

Pile temperature

As with natural composting, temperature is a significant factor controlling the vermiculture system.  Vermiculture systems work best in a mesophilic bed temperature range of between 5 to 35°C (Reinbeck 1992 quoted in Minchem 2003).  Numerous failures of vermiculture systems within the cooler areas of the RTA road network have confirmed the need for adequate temperature within the pile.
Where installed, heat lamps and/or ventilation fans must be inspected to ensure correct operation.

Pile moisture content

The moisture content within the pile is also critical for vermiculture systems.  It is recommended that a moisture content of 80-90% should ideally be maintained in the active layer of the vermiculture system (where sewage is supplied) and between 30-70% in the bed material.  

It is recommended that worms require an aerobic environment of not less than 10% free oxygen in the active layer of the system.  Anaerobic conditions (i.e. less than 10% free oxygen) can result in the worms, and other macro organisms, “drowning”.  Thus, anaerobic conditions must be avoided to ensure the continuation of the composting process.

Where installed, devices to remove excess liquid (such as pumps and/or drainage) must be inspected for blockages and to ensure correct operation.

Other pile factors

The following factors must also be considered when maintaining vermiculture systems:

· A minimum bed depth of mature vermicast of 0.3 - 0.4 m is recommended to be maintained for most vermiculture systems,
· The pH range should be between 5.5 and 8.5.
System limitations

Excessive visitation rates

It is expected that a minimum processing time of six weeks would be required to produce a stabilised material.  When overloaded, the chamber could fill beyond capacity.

RTA experience has suggested that vermiculture systems are susceptible to overloading due to high visitation rates, particularly in the cooler climates where the processing times are increased.  A viable alternative may be the periodic removal of a partially composted material
, and this should be discussed with the RTA’s Contract Manager if regular overflowing of the composting chamber is apparent.

Chemicals and foreign objects

Road users, typically familiar with flush type toilets and unaware of the sensitive requirements of waterless toilets, often use the rest area toilet as a receptacle for inappropriate products.  For example, chemical toilets are often emptied into waterless toilets, thereby introducing chemicals that may potentially destroy the organisms responsible for the composting process.  Similarly, non-biodegradable products (such as feminine products, syringes, etc) may also be put into the system.

It is important for the Service Provider to be aware of the addition of chemicals and other foreign objects as the resulting problems may include:

· System breakdown (i.e. the composting process slowing or stopping),
· System blockages,
· Increased hazard to maintenance personnel due to the possibility of ‘sharps’ being in the composted material.

Maintenance frequency and quality

Regular maintenance as indicated in the RTA maintenance specifications  must be followed to ensure an optimal composting process continues.  RTA experience suggests that five issues have been lacking in the past, specifically:

· Inspection of the compost chamber,
· Removal of final compost,
· Removal of excess liquid,
· Maintenance of the ventilation system,
· Maintenance of adequate temperature to ensure the survival of the macro organisms.

Hybrid Systems

Background

The hybrid toilet system is a non-flushing system where faeces and urine are deposited directly into a primary tank filled with water.  The primary tank acts as a septic tank where the solids remain in the tank and the effluent gravitates to the secondary tank.  The secondary tank is filled with media that assists with further purification of the effluent prior to discharging to an absorption trench or holding tank

Factors affecting effluent treatment

Biological culture

As the hybrid system relies on anaerobic biological activity to treat effluent, proper maintenance of the biological culture is required.  The hybrid system contains two biological treatment chambers: the primary tank in which solids are decomposed to sludge and the secondary tank in which liquid effluent undergoes biological treatment.

The biological culture, as with the other waterless toilets, is highly sensitive to chemicals (including those often found in common cleaning products).  Thus, the addition of chemicals into the system (including the contents of chemical toilets) should not occur.

System limitations

Excessive visitation rates

As it may take up to six months to adequately breakdown the effluent, the hybrid system is sensitive to overloading.  

Some hybrid systems, however, will allow short-term (eg. up to seven days) overloading without system failure.  It is expected that concerns regarding peak period overloading should be discussed with the Contract Manager.
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Excessive visitation rates and/or overloading should not be a trigger for complete system pump out.  Rather, the following should be undertaken:

· A higher inspection frequency,
· Continual monitoring of the system,
· Re-evaluation of the unit size and type is failures consistently occur.

Chemicals and foreign objects

Road users, typically familiar with flush type toilets and unaware of the sensitive requirements of waterless toilets, often use the rest area toilet as a receptacle for inappropriate products.  For example, chemical toilets are often emptied into waterless toilets, thereby introducing chemicals that may potentially destroy the organisms required for the treatment process.  Similarly, non-biodegradable products (such as feminine products, syringes, etc) may also be put into the system.

It is important for the Service Provider to be aware of the addition of chemicals and other foreign objects as the resulting problems may include:

· System breakdown (i.e. the composting process slowing or stopping),
· System blockages,
· Increased hazard to maintenance personnel, for example due to the possibility of ‘sharps’ being in the composted material.

Signs advising that users not put chemicals into the effluent treatment system should be installed in or near to the cubicles.  It is suggested that these signs need to explain the consequences of addition of chemical to the system as it is considered that an informed user will be more likely to comply with requests.

Maintenance frequency and quality

Regular maintenance as indicated in the RTA maintenance specifications  must be followed to ensure an optimal composting process continues.  RTA experience suggests that four issues have been lacking in the past, specifically:

· Addition of VRM Bokashi and EM-1 liquid as necessary,
· Inspection of sludge and holding tank levels

· Periodic removal of sludge from the primary tank and pump-out of effluent from the holding tank by an authorised person,
· Inspection of the treatment system.
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An indicator of system failure is foul odour as during typical operation, no odour should be emitted from the system.  Where foul odours are coming from the system, the Contract Manager should be notified.

Aerated Wastewater Treatment Systems (AWTS)

Background

Although there are fundamental similarities between the numerous Aerated Wastewater Treatment Systems (AWTS) available, there are often considerable differences between proprietary products.  In general, however, the AWTS utilises both aerobic and anaerobic processes to treat effluent.  That is, effluent is initially broken down by anaerobic biological processes to a sufficient state as to allow further aerobic treatment.  

Comments on AWTS

It should be noted that the treated effluent from the AWTS has typically no solids.  The treatment processes often include filtering process in which large particles are collected and recycled through the system.  This allows the treated effluent to be utilised in many types of land-based application systems without further filtration. In many systems (eg. Taylex systems) treated effluent is chlorinated to remove further bacteria.

Factors affecting effluent treatment

Excessive Visitation Rates

Manufacturers of aerated waste water treatment systems will often promote the ability of their system to cater for excessive demands.  In terms of the RTA roadside environment, however, the important element of the AWTS is its high processing capacity (as compared to many of the waterless systems).  This processing capacity allows the designer to chose a system that is often well above the expected visitation rate, thereby eliminating over-utilisation problems.

Effluent disposal

The AWTS essentially eliminates the problem with disposing of treated effluent (as required in the natural composting systems) by treatment of effluent to a state which is then available for release into the environment.

System limitations

As AWTS require utilities such as water and electricity, the most significant limitation is the supply of these utilities.

Operation and Maintenance Guidelines

Operation and Maintenance of Waterless Effluent Treatment Systems

As the processes for sewage treatment in waterless toilets are complex, the need for adequate regular maintenance is essential.  The rest area toilet visitation rate has been identified as a significant system limitation, suggesting that maintenance must be able to react to the varying demand for rest area toilets.  Particularly, there is a need for increased maintenance frequencies during peak periods.  The revised SIMC specifications have addressed the maintenance requirements to ensure appropriate rest area toilet maintenance occurs.

Products from the treatment facilities will differ both between facilities and between maintenance periods at the same facility.  Excess liquid diverted or separated from solids in a waterless composting toilet should be collected and treated as Blackwater in accordance with AS/NZS 1547:2000 (Clause 4.4.5.1).  It should be again noted that pathogen content of the products of the composting/decomposition process will vary.  There may be a health risk with the end product.

Maintenance shall be undertaken as specified in the contract documents, RTA specifications, RTA guidelines, and in accordance with the manufacturer’s instructions.  
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This document outlines operating and maintenance guidelines, which must be read in conjunction with the manufacturers operating and maintenance instructions, for the following proprietary systems:

1. ‘Rota-Loo’,
2. Clivus Multrum’,
3. ‘Domus’,
4. ‘Gough’.

It is expected, however, that the manufacturer shall be required to develop operating and maintenance instructions suited to the specific RTA roadside environment.

The ‘Rota-Loo’ Natural Composting System

System Description

This section is specific to the ‘Rota-Loo Natural Composting System, which includes the Maxi 2000 model.

The Rota-Loo system typically consists of eight removable composting bins which are located on a internal carousel.  This internal carousel allows for excreta to be deposited into one of the composting bins, and once full, the carousel is rotated to the next empty bin.  This rotation allows a period in which the pile can compost with minimal disturbance (eg. the addition of fresh material).
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Excess liquid drains through the composting pile and the compost bin perforations into the liquid storage container.  Excess liquid is removed from the liquid storage container and either stored in a remote tank or evaporated (with assistance from electric heaters or solar ‘cookers’).

In many applications, the carousel rotation will be such that once all bins have been filled, the first bin will have a fully composted humus material.  This material should be removed and deposited at an appropriate location, and once the compost bin has been replaced the process is ready to start again.  In some instances, visitation rates may be too high for the material to be adequately composted in one rotation.  As it is possible to remove the compost bins (with a lid fitted) and store in a secure location, full compost bins should be removed and replaced with additional composting bins.  

Maintenance Considerations

Composting processes

The Rota-Loo system employs a natural composting process similar to the Clivus Multrum system (see below).  Factors affecting the Clivus Multrum system also are valid for the Rota-Loo system, including:

· Maintenance of an environment suitable for composting material,
· Removal of the final compost (held in the compost bin)

Note that the following Clivus Multrum issues are not relevant to the Rota-Loo system:

· Raking, turning, and addition of bulking material to the pile – The design of the Rota-Loo system is such that minimal maintenance of the composting pile is required (note that if the pile becomes too dry additional moisture and raking may be required),
· Removal of material from the composting chamber – Periodic removal of small amount of humus from the chamber are not required as the Rota-Loo compost bins are removed and emptied as necessary.

Composting bin capacity

Although the Rota-Loo system has been described as having unlimited capacity
, it is critical to note that each bin has a capacity of approximately 200 litres of excreta (not including excess liquid).  Without regular maintenance, including routine turning of the carousel, the Rota-Loo system will quickly fail.

The carousel rotation and removal and replacement of composting bins (or removal of compost bin contents) must be Visitation rates during peak periods must also be carefully monitored.
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1. Each compost bin has only approximately 200 litres of excrement storage, so the solids level must be inspected regularly.

2. To reduce the risk of effluent spillage, the compost bin lid should be fitted prior to the removal of the compost bin from the carousel.

Maintenance Recommendations

Maintenance procedures required to ensure the continued performance of the Rota-Loo system include:

· Development of a Rest Area Toilet Management Plan,
· Inspection of the excess liquid removal system, including inspection for rust in the evaporation system (if installed),
· Inspection of the piping and removal of any blockages (including faeces and/or toilet paper),
· Inspection of the compost bin level,
· Rotation of the carousel as necessary and removal (or removal and replacement) of full compost bins as necessary (eg. the first bin filled in the current cycle),
· Disposal of humus (or partially completed waste if directed by the Contract Manager), by appropriately licensed personnel, to an appropriate facility.

For an efficient and successful system, it is recommended that the manufacturers operating and maintenance guidelines, these guidelines, relevant contract documents, and other associated documents should be followed.  Any problems with the process may suggest a system failure, and should be discussed with the RTA Contract Manager.

The ‘Clivus Multrum’ Natural Composting System

System Description

This section is specific to the ‘Clivus Multrum’ Natural Composting System, which includes the CM40 model.

[image: image7.wmf]The Clivus Multrum system accumulates excreta, as well as bulking material, in the composting chamber.  The excreta and bulking material mix decomposes to a “humus” in the composting chamber and is then periodically removed.  The composting is a natural process and is significantly affected by ambient conditions, including temperature and moisture content of, and airflow through, the composting mass.

Maintenance Considerations

Addition of bulking material to the pile

The Service Provider may be required to add bulking material (eg. wood shavings) to the pile at regular intervals.  The bulking material should be raked into the pile to ensure that adequate mixing occurs.  In the Clivus Multrum system, wood shavings are added to the top section of the chamber by opening the back lid, placing the shavings evenly around the pile and mixing the contents manually with a rake.

The addition of organic matter aids with the composting process as:

· Some excess liquid is absorbed,
· Adequate aeration occurs due to the resultant friable consistency of the pile,
· Nitrogen and carbon ratios are maintained. 

It is recommended that about 5 litres of bulking material shall be added per 100 uses.

Removal of material from the chamber

The Clivus Multrum system is designed to function best when it is nearly full
. A small quantity of composted material should be removed from the bottom of the chamber on a regular basis.  Overloading will mean that the composting process will lag behind the deposit of waste.

The Service Provider shall undertake periodic inspection, raking, turning or removal of composting material or composted end product material as required.  Composted material shall be removed from the chamber in accordance with the manufacturers operating and maintenance guidelines, and local health requirements.  Removed material shall:

· Contain no recognisable faecal material
,
· Have no offensive odours immediately following removal from the chamber,
· Be disposed at a suitable landfill.

In certain circumstances (eg. chemical contamination of the pile by addition of the contents of chemical toilets) it may be necessary to remove all composting material from the chamber.  In these situations, it may be possible to “seed” the empty chamber with excess material removed from another site or with a ‘bug pack’.  Seeding of empty composting chambers is expected to “kick-start” the composting action due to the introduction of the required micro-organisms.

Maintenance Recommendations

Maintenance procedures required to ensure the continued performance of the Clivus Multrum system include:

· Development of a Rest Area Toilet Management Plan,
· Addition of bulking material and pile mixing,
· Inspection of the compost chamber,
· Removal of final compost,
· Ensure removal of excess liquid and
· Maintenance of the ventilation system.

It is suggested that where effluent treatment systems have been appropriately designed (i.e. where actual visitation rates do not exceed the design visitation rates) and where a healthy and active bacteria culture exists, by following the manufacturers operating and maintenance guidelines, these guidelines, and relevant contract documents, an adequate composting process should occur in the natural composting toilets. Any problems with the composting process may suggest a system failure, and should be discussed with the RTA Contract Manager.

The ‘Domus’ Vermiculture System

System Description

This section is specific to the ‘Domus’ Vermiculture System.

[image: image8.wmf]The Domus system consists of a concrete holding tank which contains aggregate trickle media at the base. A filter membrane separates the aggregate from the above composting zone containing organic matter and worms. Where electricity is available a submersible pump removes liquid from the base of the tank. If power is not available an overflow pipe is usually installed to direct excess liquid (filtrate) into a holding tank or to an infiltration trench. A by-product of the process is worm casting. These wormcasts are removed from the composting zone using an auger housed inside an extraction chute. The chute is located at the rear of the unit as shown below.

In reality, most roadside rest area sites are not electrically powered sufficiently to run a submersible pump, and as a result, roadside systems have an overflow pipe from the compost tank to an effluent holding tank or absorption trench.

Maintenance Considerations

Many of the Clivus Multrum considerations are also relevant for the Domus system (not including addition of bulking material). The following requirements mainly relate to specific criteria for vermiculture systems.

Biological requirements

The concentration of worms in the chamber should ideally be approximately 30 grams of worms per kilo of decomposing material. The concentration of worms can be confirmed by laboratory analysis of a sample of extracted material. To ensure an adequate worm population, a minimum mature Vermicast bed depth of 0.3 – 0.4 metres is recommended.

As the desired biological population of the vermiculture system may be sensitive to chemicals, it is important to avoid the introduction of potentially harmful chemicals into the system. For example, chemicals are often used to control pests such as Scuttle flies. In the vermiculture system, however, these chemicals may affect the worm population, so alternative methods of control must be utilised. In this situation the addition of a bag of cow pats to the system will introduce Rove beetles, which will control the Scuttle flies (Minchem 2003). Similarly, at the start-up of the system (or after chemical bombing) the addition of moist humus or leaf litter can introduce earwigs and wolf spiders.
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1. When adding manure to the system it is important to note that manure should be homogeneous (i.e. manure shall be from one species only). 

2. Where cow manure is unavailable, homogeneous stock manure from another species (eg. horses) may a suitable alternative.

Temperature

As the bed temperature is critical for the viability of the worm population, it is important to maintain temperatures between 5 and 35°C. The correct operation of any external heating and/or cooling devices should be monitored and tested regularly.

Moisture content

The moisture content needed within vermiculture systems is higher than that required in natural composting systems (Minchem 2003). Specifically, the moisture content in the active layer of the system (where sewage is supplied) should be between 80 – 90%, whereas in the bed material, the moisture content should be between 30 – 70%.

Worms, however, require an aerobic environment of not less than 10% free oxygen in the active layer of the system. To minimise the risk of an anaerobic environment being created, the Service Provider should ensure that the overflow pipe is not blocked (when installed), and ensure that liquid is not stored below the bed layer.

PH

The pH range should be between 5.5 and 8.5.

Maintenance Recommendations

Maintenance procedures required to ensure the continued performance of the Domus system include:

· Development of a Rest Area Toilet Management Plan,
· Maintaining a minimum bed depth of mature Vermicast of 0.3 to 0.4 metres,
· Inspection of the overflow pipe (if installed) and removal of any blockages (including faeces and/or toilet paper),
· Inspection of the liquid level and removal of excess liquid,
· Monitoring the biological activity to ensure adequate worms are in the system, and addition of  more worms as required,
· Maintenance of the ventilation and/or heating systems,
· Addition of stock manure periodically, but not every maintenance visit,
· Removal of excess vermicast to a facility approved to dispose of human waste.

For an efficient and successful vermiculture system, it is recommended that the manufacturers operating and maintenance guidelines, these guidelines, relevant contract documents, and other associated documents should be followed. Any problems with the process may suggest a system failure, and should be discussed with the RTA Contract Manager.

The ‘Gough’ Hybrid Toilet System

System Description

This section is specific to the ‘Gough’ Hybrid Toilet System, which includes the 25ep, 50ep, 100ep and 150ep models.

The hybrid toilet system is a non-flushing system where faeces and urine are deposited directly into a primary tank filled with water. The primary tank acts as a septic tank where the solids remain in the tank and the effluent gravitates to the secondary tank.  The secondary tank is filled with media that assists with further purification of the effluent prior to discharging to an absorption trench or holding tank.

[image: image10.wmf]The hybrid toilet system is a closed system.  The only openings in the systems are the pedestal chute and the vent pipe.

Maintenance Considerations

Biological requirements

The hybrid toilet system utilises a biological culture to breakdown human waste.  This biological culture is sensitive to chemicals such as anti-bacterial and strong cleaners.  

Initially to promote the appropriate levels of bacterial culture, the manufacture recommends that one cup of Bokashi and five capfuls of the EMC be added to each pedestal.  After three days of use, another cup of Bokashi should be added to each pedestal.

Sludge management

A product of the biological process is deposition of sludge in the primary tank.  The sludge level will require regular monitoring and periodic removal, as excess sludge levels can be detrimental to the treatment processes.  Sludge shall be removed by an appropriate person, that is, a company licensed to dispose of effluent.  Sludge shall be disposed of at a suitable facility.

Holding tank levels

The hybrid system aims to adequately treat effluent such that the final products are sludge (refer above) and liquid.  As with sludge, the liquid must be appropriately removed from the treatment system.  

One alternative for disposing of the liquid products is storage in a holding tank with periodic pump out and removal to an appropriate facility.  It is important that adequate levels be maintained in the tank to counteract the effects of buoyancy (as detailed in figure below).

Maintenance Recommendations

Maintenance procedures required to ensure the continued performance of the Gough system include:

· Development of a Rest Area Toilet Management Plan,
· For non-MicroFlush pedestal systems, the manufacturer recommends
 that one cup of VRM Bokashi be added to each pedestal every two weeks (or the two cups every week during peak periods),
· For MicroFlush pedestal options, the manufacturer recommends that one cap of EMC be added to each cistern every week,
· The manufacturer recommends that at least 500ml per week
 of diluted EM-1 liquid (diluted as per directions on the EM-1 liquid instructions) should be sprayed down each pedestal,
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Each hybrid system will react slightly differently due to the load it experiences, so the amount of VRM Bokashi and EM-1 required may vary.  The manufacturer suggests that the following indicators may suggest an interruption of the desired biological processes (and subsequently require greater amounts and/or frequency of application of VRM Bokashi and EM-1:

1. A strong odour,
2. Build up of undigested toilet paper.

Once a sustainable culture of beneficial micro-organisms has been achieved, the application of VRM Bokashi and EM-1 may be reduced to the minimum levels specified in these guidelines.   

· As anti-bacterial and strong chemical cleaners have the potential to affect the performance of the treatment system, the manufacturer recommends when cleaning areas likely to drain to the treatment system, a sodium bicarbonate/water mix or the diluted EM-1 liquid should only be used.  

· Sludge levels shall be checked on a fortnightly basis and excess removed as appropriate,
· If a holding tank is installed, the levels shall be checked weekly (twice per week during peak periods).

· If a holding tank is installed, the discharge volume should not exceed 4500 litres (for a 5500 litre holding tank),
· Apart from sludge management processes, the primary and secondary treatment tanks should not be pumped out (unless specifically directed by the Contract Manager or manufacturer),
· Where the performance of the system is adversely affected by the destruction of the micro-organisms, the manufacturer recommends adding 10 kg of soda ash to the primary treatment tank.  Biological activity should resume within 7 to 10 days.

For an efficient and successful hybrid system, it is recommended that the manufacturers operating and maintenance guidelines, these guidelines, relevant contract documents, and other associated documents should be followed.  Any problems with the process may suggest a system failure, and should be discussed with the RTA Contract Manager.

Retrofitted System (Composting System with an Excess Liquid Tank)

System Description

Many of the rest area toilet effluent treatment systems installed have proven to be ineffective and have required retrofitting to minimise the environmental and personnel (eg. public health) risks.  Two types of retrofitted systems have typically been installed at the rest area toilets, namely:

· Systems in which the composting process is encouraged whilst excess liquid is diverted and stored in a holding tank,
· Systems in which the composting process is abandoned and effluent is stored in the compost chamber and additional holding tank (see below).
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These retrofitted systems, although site specific in design, utilise similar principles and require comparable maintenance.

Maintenance Considerations

Biological requirements

The retrofitted systems may either utilise existing effluent treatment.  

Holding tank levels

Holding tanks may be installed to manage excess liquid from the system.  In the holding tank, however, no effluent breakdown occurs and levels must be regularly inspected. 

Prior to excess liquid levels reaching the maximum allowable level, the holding tank must be pumped out.  Removed effluent must be disposed at an appropriate facility.
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This system is an effluent treatment system and excess liquid storage facility.  That is, the composting chamber should be managed as a composting system, while the holding tank should be considered a storage facility.

If excess liquid levels in the holding tank reach the maximum permissible, to avoid overflow into the surrounding environment, it may be necessary to close the facility until pump-out occurs.

Allowance must be made for peak periods.  That is, pump-out may need to occur at either more regular frequencies or prior to levels reaching the maximum allowable level.

Some tanks, such as those with inadequate anchoring, should never be fully pumped out due to the possibility of flotation.  Maintenance of any signage identifying this issue (eg. signs near the pump-out access) should be included in the rest are maintenance schedule.

Maintenance Recommendations

Maintenance procedures required to ensure the continued performance of the retrofitted system include:

· Development of a Rest Area Toilet Management Plan,
· Inspection and maintenance of the proprietary system as described by the manufacturer and these guidelines (refer above),
· Inspection of the piping and removal of any blockages (including faeces and/or toilet paper),
· Inspection of the holding tank liquid level and removal of excess liquid,
· Inspection of the holding tank level indicators and warning systems (if installed),
· Removal of excess liquid from the holding tank (by appropriately licensed personnel) to a facility approved to dispose of human waste.

For an efficient and successful system, it is recommended that the manufacturers operating and maintenance guidelines, these guidelines, relevant contract documents, and other associated documents should be followed.  Any problems with the process may suggest a system failure, and should be discussed with the RTA Contract Manager.

Retrofitted System (Storage Facility Design)

System Description

Many of the rest area toilet effluent treatment systems installed have proven to be ineffective and have required retrofitting to minimise the environmental and personnel risks.  Two types of retrofitted systems have typically been installed at the rest area toilets, namely:

· Systems in which the composting process is encouraged whilst excess liquid is diverted and stored in a holding tank (see above),
· Systems in which the composting process is abandoned and effluent is stored in the compost chamber and additional holding tank.

[image: image14.wmf]These retrofitted systems, although site specific in design, utilise similar principles and require comparable maintenance.

Maintenance Considerations

Biological requirements

As this type of retrofitted system does not rely on any composting process, there are no biological requirements.

Holding tank levels

Often where the composting process has been unsuccessful, the process will be abandoned in favour of a storage-type system.  In the storage facility (i.e. compost chamber and holding tank), however, no effluent breakdown occurs and levels must be regularly inspected. 

Prior to effluent levels reaching the maximum allowable level, both the composting chamber and holding tank must be pumped out.  Removed effluent must be disposed at an appropriate facility.

[image: image15.png]| Fie t vew ravrtss ook b

| ok - 5 - @ ) 4| Cilravorkes (ristry | Bye S

Signatures

THE CLIVUS IS

COMPLETELY NATURAL
The decomposition process is a totally
natural one. Chemicals are not used
as they would only harm the various
composting organisms.

| s [ hegfjm.chvus.com aufbestzhaice.pdf = P [Junks
B5@- = -8 sR0BE]|K > ek -o0O@E|H
A ERN A HEEEE
>

; vent
d THE CLIVUS TOILET = Rain Cover
f DOES NOT SMELL Toilet room vented (|
H when seat open Fan
2 No need to worry about smells! A small e

electric fan in the vent pipe creates airflow ~ I Vent
?2 into the system and ensures that any toilet T
§ room smells are drawn away - leaving [ Floor

less odours than even a flush toilet. ‘ I

Finished
compost

£ Inspection
7 - PR P

Door
Composting Wastes

Compost
access

Compost Processor Drain

oo
Hstart || 1] &

SNPFO S, 1446pm




Note:

This system is a storage facility only.

If effluent levels reach maximum levels, to avoid overflow into the surrounding environment, it may be necessary to close the facility until pump-out occurs.

Allowance must be made for peak periods.  That is, pump-out may need to occur at either more regular frequencies or prior to levels reaching the maximum allowable level.

Some tanks, such as those with inadequate anchoring, should never be fully pumped out due to the possibility of flotation.

Maintenance Recommendations

Maintenance procedures required to ensure the continued performance of the retrofitted system include:

· Development of a Rest Area Toilet Management Plan,
· Inspection of the piping and removal of any blockages (including faeces and/or toilet paper),
· Inspection of the liquid level (i.e. in the compost chamber and holding tank) and removal of excess liquid,
· Inspection of the holding tank level indicators and warning systems (if installed),
· Maintenance of the ventilation systems (if installed),
· Removal of effluent (by appropriately licensed personnel) to a facility approved to dispose of human waste.

For an efficient and successful system, it is recommended that the manufacturers operating and maintenance guidelines, these guidelines, relevant contract documents, and other associated documents should be followed.  Any problems with the process may suggest a system failure, and should be discussed with the RTA Contract Manager.

Other Effluent Treatment Systems

Although these guidelines aim to provide information regarding maintenance of RTA rest area toilets, it is not possible to include all effluent treatment systems.  As such, it is important to note that these guidelines should complement the manufacturer’s operating and maintenance instructions.
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Note:

It is unlikely that the manufacturer’s operating and maintenance instructions have been written to consider the installation of the effluent systems in a roadside environment.  As such, it is important to undertake maintenance activities in accordance to the manufacturer’s recommendations, these maintenance guidelines and any other relevant documentation.

Operation and Maintenance of Aerated Wastewater Treatment Systems

As the processes for sewage treatment in aerated wastewater treatment systems (AWTS) are complex and highly dependent on the system manufacturer, these guidelines support the use of the Manufacturer’s Operation and Maintenance documents.

[image: image17.wmf]Note:

Refer to the Manufacturer’s O&M documentation when dealing with the operation and maintenance of AWTS.

Maintenance of system piping

With the development of the documentation for the development of RTA Standard Toilets, much of the underground piping utilised in the Non-Standard Toilets has been rationalised.  The Type 1, 2 and 3 toilets primarily utilise piping to transport excess liquid to either absorption trenches or secondary treatment tanks.  With the existing Non-Standard Toilets remaining in the RTA’s road network, however, the ongoing maintenance of the system piping remains highly variable.

Piping within the rest area may be used for numerous purposes, including:

· Transfer of excess liquid (i.e. blackwater),
· Transfer of excrement,
· Ventilation and/or airflow,
· Supply of clean water (i.e. potable water),
· Transfer of stormwater (eg. gutters and downpipes),
· Conduit for electrical wiring.

[image: image18.wmf]Note:

It is critical to ensure that pipe outlets (eg. for stormwater) are design, installed and maintained to minimise the impact of erosion and potential for water entry into the effluent treatment system.

Maintenance Considerations

Piping identification

In many industries it is a requirement that piping contents and direction of flow be clearly identified on all piping.  It is unlikely, however, that any piping will have been identified in this manner within the RTA’s rest area toilets.

There are considerable implications for the Service Provider, particularly when working near piping (both underground and aboveground).  For example, a penetrated pipe may expose personnel to water (in the case of potable water piping), blackwater (in the case of effluent piping), or electrical wiring (in the case of electrical conduit).  Thus, it is important that the Service Provider be aware of the location and purpose of piping within the rest area facility.

With reference to the site diagrams, it should be possible to identify the location of the system piping.  The RTA Contract Manager should be notified if either there are no diagrams or if any discrepancies exist.

System leakages

The piping throughout the facility is potentially subject to many types of damage, for example:

· Damage to pipe due to corrosion,
· Damage to aboveground pipe (particularly PVC pipe) due to vandalism or long-term exposure to sunlight,
· Damage to underground pipe due to vehicle traffic and/or root penetration,
· Damage to underground pipe due to adjacent excavation.

As the piping often transfers blackwater throughout the treatment system, piping leakages are a potential health hazard and may result in an environmental incident.  It is critical for the Service Provider to inspect the system for leakages.

Signs of system leakages may include:

· Surface seepage around the treatment system and absorption trench (see below),
· Unusually low levels in storage tanks,
· Areas of unusually excessive vegetation growth (i.e. due to higher ground moisture content).

System blockages

Although most treatment systems are designed to minimise the likelihood of system blockages, it is necessary to regularly inspect the system.  

Signs of system blockages may include:

· High odour levels,
· Surface seepage around the treatment system and absorption trench (see below),
· Unusual levels in storage tanks (including overflow from the composting chamber),
· Areas of unusually excessive vegetation growth (i.e. due to higher ground moisture content).

Absorption trenches

Absorption trenches are used in many of the RTA’s rest area toilets.  As such, there is a need for an ongoing understanding into the typical issues associated with absorption trenches.  

Absorption trenches used by the RTA typically utilise two different processes, absorption into the soil and evapo-transpiration by plants.  In both processes, effluent (i.e. blackwater) flows into the trenches where the soil and bacteria treat the effluent further.  Thus, due to the effluent content of absorption trenches, the risk for potential health hazards must be considered.

Specific absorption trench maintenance issues that must be addressed by the Service Provider include:

· Inclusion of absorption trench areas within the Rest Area Management Plan,
· Repair to absorption trenches damaged by surface point loads (including vehicular traffic and stock movement and/or grazing),
· Blockages by faeces and/or toilet paper,
· Blockages by foreign objects (eg. non-biodegradable materials),
· Penetration by vegetation (eg. roots),
· Infiltration by ground runoff (eg. stormwater),
Maintenance Recommendations

System leakages and blockages

Maintenance procedures required to ensure the continued performance of system piping include:

· Inspection of the ground surrounding the treatment facility for evidence of surface seepage,
· Inspection of the ground surrounding the system piping for evidence of root penetration,
· Inspection and removal of foreign objects from the composting chamber,
· Inspection and removal of potential blockages from the accessible pipe system.

Absorption trenches

Maintenance procedures required to ensure the continued performance of absorption trenches include:

· Inspection of the absorption trench surface for evidence of surface seepage,
· Inspection of the liquid levels in the absorption trench,
· Maintenance of the piping system to minimise the event of system leakages and blockages, as outlined in the above sections,
· Inspection and removal of foreign objects from the composting chamber,
· Regular maintenance of the surrounding vegetation as specified,
· Inspection of the ground surrounding the absorption trench for evidence of root penetration,
· Inspection of the ground surrounding the absorption trench for evidence of water sheeting (i.e. an indication of excessive surface runoff),
· Inspection of any stormwater diversion structures,
· Increase of the absorption trench capacity if necessary (as directed by the Contract Manager).

Maintenance of architectural and other ancillary items

Cleaning and Sanitising

As the rest area toilets are available to the general public, it is important to implement and maintain a cleaning and sanitising regime appropriate for public toilets
.

An appropriate regime shall include frequent and proper inspection, and the cleaning and sanitising of toilet facilities to an acceptable condition.  An acceptable condition will be achieved when toilets are kept free from unpleasant odours, soil or filth, and pests, including:

· Body wastes,
· Grease marks,
· Rust stains,
· Scale and encrustations,
· Graffiti,
· Insects and vermin.

Inspections

The Service Provider shall ensure that regular inspection and cleaning are provided in order to guarantee a level of cleanliness and sanitisation.  Toilet inspection, cleaning and sanitisation processes shall be planned, documented, implemented and subject to continual audit by the RTA.

Materials, cleaners and sanitisers

Caution shall be used when selecting and using chemicals for a particular cleaning or sanitising task.  For example, the following factors should be considered:

· Type of surface (hard, soft, porous, or liable to damage),
· Nature of soil or deposit that is to be removed,
· Manual or automatic application,
· Water temperature and time available to complete application,
· Any bactericidal effect required,
· Impacts on the composting or decomposition processes within the treatment system (particularly relevant for cleaning and sanitising areas that drain to the treatment system, such as toilet pan and basin).

The suitability of a chemical, and its inclusion as part of the cleaning or sanitising method description, shall be determined only after reference to detailed cleaning product information, manufacturer’s (i.e. toilet pan, floor tiles, etc) information, and the Contract documents.

Certain materials are best cleaned or sanitised with particular chemicals.  Some common examples are outlined on page 47.

Cleaning and sanitising schedules

The Service Provider shall provide the RTA with a cleaning and sanitising schedule
 for each facility.  The cleaning and sanitising schedule shall comply with the RTA’s maintenance specifications and should outline:

· What has to be inspected, cleaned and sanitised,
· Frequency of inspection, cleaning or sanitising,
· Methods and materials to be used,
· Quality measures and checks.

Cleaning method sheets

The Service Provider shall provide the RTA with cleaning method sheets for each item within the facility.  The cleaning method sheets are a useful tool to ensure that the Service Provider and RTA understand and agree on work to be undertaken.  They also may be utilised as a reference to those undertaking the maintenance, and can often be used to train Service Provider staff. 

The cleaning method sheets shall detail precise instructions on how to inspect, clean and sanitise each item within the facility, and should outline:

· Detailed explanation of the steps taken in cleaning, sanitising, and drying, in the order in which they are done,
· List of all equipment and supplies needed to clean and sanitise,
· Description of the type and amount of chemical required for the task,
· Water temperatures and time relative to the task (where appropriate),
· How to dismantle and re-assemble equipment or items safely (where appropriate),
· Indication of approximate time taken to complete the task properly.

Utilities

Water

The maintenance of the supply of water to rest areas is addressed in the RTA’s Maintenance Specifications.  The maintenance of the water delivery system, however, has been addressed in this guideline.

Maintenance procedures required to ensure the continued performance of the water system include: 

· Inspection of water pumps,
· Inspection of taps,
· Inspection of the greywater disposal system (i.e. the system removing greywater from the vicinity of the effluent treatment system).

Electrical features

Items relating to the electrical system are extremely site specific.  As electricity is required at all sites (i.e. for pumps, fans and lighting), sites may utilise solar panels, generator, or “mains power” to provide electricity.

Maintenance procedures required to ensure the continued performance of the electrical system include:

· Inspection of solar panels,
· Inspection, and filling as necessary, of generator fuel tanks,
· Inspection of wiring,
· Inspection, and replacement as necessary, of light globes,
· Testing of electrical systems for correct operation (eg. lighting, fans, etc).

Cubicles and ‘Bathroom’ Fittings

Cleaning

Facilities should be cleaned and sanitised to maintain them in an acceptable condition. An acceptable condition will be achieved when toilets are kept free from unpleasant odours and soil, including body wastes, rust stains, scale, encrustation, and graffiti.  Precise instructions on how to inspect clean and sanitise each item, surface or area should be documented in cleaning method description sheets. Page 47 gives guidance on the most appropriate cleaning and sanitising agents for various materials.

Caution shall be used when selecting and using chemicals for a particular cleaning or sanitising task. Chemical suitability should be determined only after reference to detailed product information.

Repair of damages items

The repair of items is not part of the Routine Services (unless otherwise specified (eg. a hazard to the public)).

Should the Service Provider consider that an item requires repair, the RTA’s Contract Manager shall be consulted prior to the repair of that item.

Replacement of damaged items

The replacement of items is not part of the Routine Services (unless otherwise specified).

Should the Service Provider consider that an item requires replacement, the RTA’s Contract Manager shall be consulted prior to the replacement of that item.

Architectural features

Cleaning

Facilities should be cleaned and sanitised to ensure maintenance to an acceptable standard. An acceptable condition will be achieved when toilets are kept free from unpleasant odours and soil, including body wastes, rust stains, scale, encrustation, and graffiti.  Precise instructions on how to inspect clean and sanitise each item, surface or area should be documented in cleaning method description sheets. Page 47 gives guidance on the most appropriate cleaning and sanitising agents for various materials.

Caution shall be used when selecting and using chemicals for a particular cleaning or sanitising task. Chemical suitability should be determined only after reference to detailed product information.

Repair of damages items

The repair of items is not part of the Routine Services (unless otherwise specified (eg. a hazard to the public)).

Should the Service Provider consider that an item requires repair, the RTA’s Contract Manager shall be consulted prior to the repair of that item.

Replacement of damaged items

The replacement of items is not part of the Routine Services (unless otherwise specified).

Should the Service Provider consider that an item requires replacement, the RTA’s Contract Manager shall be consulted prior to the replacement of that item. 

Fencing and other personnel barriers

Physical separation of personnel (including the general public) and treatment facilities (particularly areas in which effluent is not contained in a sealed system, such as absorption trenches) is an important component of the rest area toilet risk mitigation.  As such, the ongoing effectiveness of exclusion barriers (eg. chainwire or ringlock fencing) is a critical component of the rest area toilet maintenance.

Fencing shall be in accordance with RTA’s QA Specification R161 ‘Fencing’, specifically clauses in which manproof fencing is discussed.

Unless otherwise specified by the RTA, repairs to existing fencing shall be undertaken to match repaired sections with the pre-existing fence.

Where fencing is to be replaced, unless otherwise specified by the RTA, a 3 barbed top security fence (Figure I1, AS 1725:2003) shall be installed.

Maintenance procedures required to ensure the continued performance of fencing and barriers include:

· Inspection of existing barriers to ensure ongoing effectiveness,
· Inspection of gates and lock to ensure that they are functioning correctly,
· Repair to damaged barriers (eg. example holes in fences),
· Erection of temporary exclusion barriers around areas in which system leaks occur.

Signage

Adequate signage providing information regarding the operation of the rest area toilet must be provided.  The following issues should be addressed in facility signage:

· Do’s and don’ts for the effective operation of the effluent treatment system,
· Potential hazards.

Other Rest Area Items

Other rest area features (eg. picnic tables, barbeques, information signage) should be maintained in accordance with the RTA’s Maintenance Specifications.
Cleaning and Sanitising Information

Suggested Cleaning Products

The suitability of a chemical and its inclusion as part of the cleaning and sanitising method description shall only be determined after reference to detailed product information.  In some situations special guidance from the chemical supplier or manufacturer will be required. Ideally low sodium, low phosphate products should be used.  

This section gives guidance on the most appropriate cleaning and sanitising agents for various materials.  It is not exhaustive.

Materials and cleaners

Aluminium reacts with acids and alkalis.  Neutral chemicals or mildly alkaline chemicals are suitable.

Cast iron and mild steel will not usually react with alkalis.  However, they will react with acids.  Rusting may be a problem with neutral chemicals.  Application of a protective coating is common and chemicals used should not damage that coating.

Stainless steel is resistant to attack by most chemicals.  Concentrated hydrochloric acid solutions and other acidic chlorine chemicals should be avoided.

Copper, brass and bronze may tarnish when alkaline chemicals are applied that do not have a specifically formulated inhibitor. Acids are not suitable, except for phosphoric acid, which has a slow rate of attack.  Neutral chemicals do not harm the surface but may not perform adequately.

Zinc (galvanized or die cast) is susceptible to attack by both acids and alkalis.  Neutral chemicals should be used to remove the bulk of the soil. The application may then be completed with an inhibited alkali.

Plastics are mostly resistant to acids and alkalis.  Some solvents will soften some types of plastics.  High electrostatic charges on some plastic surfaces require careful consideration when selecting a detergent.

Glass and ceramics present few corrosion problems and are impervious to water.  Hydrofluoric acid will corrode these materials.  Repeated application of some highly alkaline chemicals may cause corrosion of the over glaze on ceramics.

Untreated wood (undesirable in toilets) allows soil to penetrate the surface and creates special problems.  Usually neutral chemicals are used.

Fabrics (undesirable in toilets) are mostly resistant to alkaline, neutral and mildly acidic chemicals.  Neutral preparations must be used for wool and other delicate fabrics.  Most will be damaged by overuse of chlorine bleach. 

Organic and inorganic soiling

Alkaline and acidic cleaning agents work by reacting with soil to form a water-soluble product that can be rinsed away. Therefore, it is useful to distinguish between organic and inorganic soiling when selecting chemicals:

9. Organic soiling is derived from animal or vegetable matter such as oil, fat, grease, protein, sugar, carbohydrate and cellulose. Alkaline chemicals are best suited to removing organic soils,
10. Inorganic soiling is derived from substances in the earth's crust as natural deposits such as grit, salt, rust and hard water scale. Acidic chemicals are best suited to removing inorganic soils.

Materials and sanitisers

Selecting a sanitizing chemical involves a number of the considerations discussed above.  Common sanitizers are halogens (chlorine and iodine) and phenolics and they include the following:

11. Hypochlorite (chlorine) solutions are efficient sanitizers that do not leave toxic residues.  They are unstable under storage and are corrosive to many metals,
12. lodophors (iodine) are also efficient sanitizers and relatively stable. However, toxic residues may be left on treated surfaces. lodophors are corrosive to some metals,
13. Phenol compounds are excellent sanitizers and are not grossly compromised by organic soiling. A strong characteristic smell and corrosive effect on skin and vinyl precludes their use in some circumstances.

Appendix C. Example Checklists
Council has developed the checklists overleaf as examples of those it will develop tailored to each toilet and rest area.

[DELIBERATELY BLANK]

.

<<GENERIC  SHIRE COUNCIL>>
CHECKLIST FOR BAHAMAS REST AREA SITE
	Name/No of Road..................………Site Location :…SH8 50km East .  Toilet Type:…………………………

	Task Conditions:    ( Acceptable    ( Not Acceptable    N/A  Not Applicable    N/C  Not Checked

	Description
	Task Condition
	Comments / Corrective Action

	General Tasks
	
	

	Each Visit
	
	

	Are protective gloves worn
	
	

	Visual assessment of site. Report defects ti Supervisor
	
	

	Site
	
	

	Stormwater
	
	

	Stormwater diversions OK?
	
	

	Water
	
	

	Check water tank quantity complies
	
	

	Ensure signs in place for undrinkable water
	
	

	Fill tanks when appropriate
	
	

	Plumbing OK
	
	

	Pumps Working
	
	

	Greywater Disposal OK
	
	

	
	
	

	Electrical
	
	

	Not Applicable
	
	

	
	
	

	Rest Area Facilities
	
	

	Inspect shelters for damage – do minor repairs
	
	

	Inspect tables and seating 
	
	

	Wash Tables and chairs as necessary
	
	

	Clean/sanitize to remove Rust, graffiti, scales etc
	
	

	Inspect and clean BBQ area
	
	

	Remove Litter and debris larger than 75mm
	
	

	Empty Bins. Notify Supervisor of any damaged or missing.
	
	

	Are signs readable
	
	

	Any signs need replacing
	
	

	Are existing barriers, gates and fences effective?
	
	

	Repaired any damaged barriers, gates and fences
	
	

	Toilet
	
	

	(Compost system with holding tanks for excess Liquid)
	
	

	Is overall toilet area appearance clean and acceptable
	
	

	Has wash water been disposed of correctly
	
	

	Check area for Overflow
	
	

	Overall Toilet plumbing conditions acceptable:
Seepage?
Tree roots?
Foreign objects?
	
	

	Remove Litter from Rest Room
	
	

	Check Sharps Container – exchange as necessary
	
	

	Check lights work and change globes as necessary
	
	

	Sweep/Clean Rest Room Floor – sweepings into Bin
	
	

	Clean Toilet Pan and Seat  and baby change bench
	
	

	Restock Toilet Paper
	
	

	Mop Floors 
	
	

	Check/maintain Ventilation system if fitted
	
	

	Clean Hand Basin
	
	

	Clean Drain Outlets
	
	

	Clean Taps
	
	

	Clean door handles
	
	

	Inspect/clean toilet operating signs as necessary
	
	

	Sweep and remove litter from walkways
	
	

	Disinfect appropriate areas.
	
	

	List and report defects.
	
	

	
	
	

	Close-off any hazardous area
	
	

	
	
	

	Weekly/Fortnightly/As Appropriate
	
	

	Site
	
	

	Record and report illegal occupation or usage
	
	

	Remove Flammable material from BBQ & Other areas
	
	

	Trim and lop trees, mow and/or slash grass, apply of pesticides and maintain landscaped areas
	
	

	Has trimmed vegetation been removed
	
	

	Pesticides sprayed (Fill in pesticide form)
	
	

	Inspect paved areas for damage
	
	

	Report emergency repair requirements to supervisor
	
	

	
	
	

	Toilet
	
	

	Clean Rest room ceilings and walls
	
	

	Remove any cobwebs
	
	

	Check for pests/vermin & report to Supervisor
	
	

	Hose out toilet areas
	
	

	Fill water tanks
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Hybrid System
	
	

	
	
	

	Add Bacterial Product
	
	

	Check Ventilating system
	
	

	Add 2 Capful EMC to flush tank
	
	

	Check tank level for possible pump-out (4500L mark)
	
	

	Fortnight before high-use periods Double Bacteria dosage
	
	

	Clean Toilet Pan and Seat with EMC
	
	

	Checklist Assessments

	Has notification to supervisor been given where required.
	
	

	Has RTA Contractor been notified where required
	
	

	
	
	



Inspection carried out by:………………………………………. Date : .................................……………………………..

Example: System Specific Toilet Checklist

	Name/No of Road.......……Toilet Location :……..……….Toilet Type:….………………

	Task Conditions:         ( Acceptable        ( Not Acceptable       N/A  Not Applicable           N/C  Not Checked

	Description
	Task Condition
	Comments / Corrective Action

	Long Drop Windeloo 
	
	

	Check for remaining capacity. 
	
	

	Report for pump-out or relocation as necessary
	
	

	Rota-Loo
	
	

	Inspect excess liquid removal system
	
	

	Inspect for rust in evaporation system – if fitted
	
	

	Inspect piping – remove blockages
	
	

	Inspect compost bin level – rotate, remove & replace if needed
	
	

	Dispose of Humus at appropriate facility when required
	
	

	Clivus Multrum
	
	

	Add Bulking Material
	
	

	Inspect Composting Chamber
	
	

	Rake Pile
	
	

	Check removal of excess liquid
	
	

	Check/maintain ventilation system
	
	

	Remove final compost as required
	
	

	Domus Vermiculture System
	
	

	Check Vermicast bed depth – Minimum 300-400.
	
	

	Check liquid level – remove excess liquid
	
	

	Inspect overflow pipe – Remove blockages
	
	

	Check (Monitor) biological activity. Add worms if required
	
	

	Check/maintain ventilation and/or heating system
	
	

	Add stock manure if required
	
	

	Remove excess Vermicast to approved waste disposal facility.
	
	

	Gough Hybrid Systems
	
	

	Non-Microflush – Add 1 cup VRM Bokashi (Weekly or fortnightly)
	
	

	MicroFlush – Add 1 capful of EMC each Week
	
	

	Spray 500ml EM-1 liquid down pedestal each week
	
	

	Check holding tank level weekly (If installed)
	
	

	Check Sludge level fortnightly – remove excess if appropriate
	
	

	Retrofitted System(Compost system with excess Liquid Tank)
	
	

	Add Bulking Material
	
	

	Inspect Composting Chamber
	
	

	Rake Pile
	
	

	Check Holding tank liquid level remove excess to approved facility
	
	

	Check/maintain ventilation system
	
	

	Remove final compost as required
	
	

	Inspect holding tank level indicators and warning system
	
	

	Checklist Assessments

	Has notification to supervisor been given where required.
	
	

	Has RTA Contractor been notified where required
	
	

	Inspected by:…………………………………Council / Contractor name:………………………..Date:…………………….


Example: Rest Area Checklist

	Name/No of Road.......…………… Rest Area Location :……………………..….

	Task Conditions:         ( Acceptable        ( Not Acceptable       N/A  Not Applicable           N/C  Not Checked

	Description
	Task Condition
	Comments / Corrective Action

	General Tasks
	
	

	Each Visit
	
	

	Are protective gloves worn
	
	

	Visual assessment of site
	
	

	Playground Maintenance as per Playground Checklist
	
	

	Water
	
	

	Plumbing
	
	

	Pumps Working
	
	

	Greywater Disposal
	
	

	Electrical
	
	

	Solar Panels
	
	

	Check/fill generator plants
	
	

	Check wiring for damage/vandalism (Report to Supervisor)
	
	

	Inspect/Replace Light bulbs
	
	

	Test Electrical systems Functioning (Lights, fans etc)
	
	

	Rest Area Facilities
	
	

	Inspect shelters for damage – do minor repairs
	
	

	Inspect tables and seating 
	
	

	Wash Tables and chairs as necessary
	
	

	Clean/sanitize to remove Rust, graffiti, scales etc
	
	

	Clean BBQ
	
	

	Check BBQ is operational – change gas cylinder as require
	
	

	Check water tank quantity complies
	
	

	Ensure signs in place for undrinkable water
	
	

	Fill tanks when appropriate
	
	

	Remove Litter and debris larger than 75mm
	
	

	Empty Bins
	
	

	Are signs readable
	
	

	Any signs need replacing
	
	

	Has wash water been disposed of correctly
	
	

	Are existing barriers effective
	
	

	Are gates and locks intact and functioning
	
	

	Any damaged barriers repaired
	
	

	Rest Area Toilet Maintenance as per Toilet Checklist
	
	

	Weekly/Fortnightly/As Appropriate
	
	

	Record and report illegal occupation or usage
	
	

	Remove Flammable material from BBQ & Other areas
	
	

	Inspect vegetation for compliance to specification
	
	

	Has trimmed vegetation been removed
	
	

	Pesticides sprayed (Fill in pesticide form)
	
	

	Inspect paved areas for damage
	
	

	Report emergency repair requirements to supervisor
	
	

	Checklist Assessments

	Has notification to supervisor been given where required.
	
	

	Has RTA Contractor been notified where required
	
	

	Inspected by:…………………………………Council / Contractor name:………………………..Date:…………………….


Example: Playground Checklist

	Name/No of Road.....................……PlaygroundLocation ………………………………..

	Task Conditions:         ( Acceptable        ( Not Acceptable       N/A  Not Applicable           N/C  Not Checked

	Description
	Description
	Description

	General Tasks
	
	

	Each Visit
	
	

	Are protective gloves worn
	
	

	Visual assessment of Playground area
	
	

	
	
	

	Architectural Structures
	
	

	Check Canopy…………………………………………….

Inspect/Check Compound Fencing……………………….

Check Access Gate….……………………………………
	
	

	
	
	

	
	
	

	
	
	

	Playground Area
	
	

	Check and remove sharp objects/broken glass
	
	

	Remove Litter
	
	

	Check Spring equipment for wear/damage
	
	

	Check fixed equipment for wear/damage
	
	

	Check softfall for depth and spreading
	
	

	Add Softfall as required
	
	

	
	
	

	Checklist Assessments

	Has notification to supervisor been given where required.
	
	

	Has RTA Contractor been notified where required
	
	

	Inspected by:…………………………………Council / Contractor name:………………………..Date:…………………….


Appendix D. Rest Area Safe Work Methods Statement


Appendix E. Toilet Safe Work Methods Statement



Appendix F. Playground Safe Work Methods Statement



Appendix G. to L Not Used
Appendix M.
Definitions 
	Architectural features
	May include, but not be limited to, buildings, doors, and the internal walls, floors and ceiling (not including those listed in the Cubicle definition). 

	AWTS
	Aerated Wastewater Treatment System.

	Bathroom fittings
	May include, but not be limited to, the basin, drain outlet, light fittings, mirror, toilet pan, toilet seat, tap, and urinal.

	Blackwater
	The wastes discharged directly from the human body either direct to a vault or through a water closet (flush toilet) and/or urinal (AS/NZS 1546.1:1998)

	Bug pack
	Is a term used to describe freeze-dried bacteria culture.

	Bulking material
	Is the organic materials, such as wood shavings, added to the pile to maintain the friable texture and nitrogen/carbon ratios of the pile.

	Chamber
	Is the composting chamber in which composting action occurs

	Cleaning
	According to NZS 4241:1999, cleaning is a process, normally involving the use of soap or detergent and water, which largely removes only visible dirt.  This process does not necessarily kill bacteria nor does it prevent the long-term build up of residual soils that can give rise to odours and unpleasant aesthetic conditions.

In terms of waterless toilets, it is critical to ensure that any cleaning agents will not adversely affect the composting processes.

	Compost bin
	Is the receptacle in which composting occurs in the Rota-Loo proprietary system.

	Cubicle
	May include cubicle doors, floors, and walls.

	Friable
	Is a material texture that is easily crumbled.

	Greywater
	The domestic wastes from baths, showers, basins, laundries and kitchens specifically excluding water closet and urinal wastes (i.e. Blackwater).  Greywater does not usually contain human wastes unless the laundry tubs or basins are used to rinse soiled clothes or baby nappies (AS/NZS 1546.1:1998)

	Humus
	Is the end product of the natural composting process, and is regarded as soil.  Precautions must be taken when handling humus, as it may contain residual pathogens, which pose a hazard to humans.

	Peak period
	May including public holidays, school holidays, and other proclaimed periods.

	Pile
	Is generally the material (human excrement in varying stages of decomposition) held within the chamber.

	Sanitising
	According to NZS 4241:1999, sanitisation is a process normally involving the use of chemicals such as acids and alkalis and disinfecting agents that removes residual soils and kills bacteria, etc. It is important to select suitable chemical sanitisers for each particular task.

In terms of waterless toilets, it is critical to ensure that any sanitising agents will not adversely affect the composting processes.

	Sludge
	Is the product of the solids decomposition in an anaerobic effluent treatment system, namely septic tank. Sludge typically consists of the remains of the bacteria used to decompose solid waste rather than solid effluent.

	Vermicast
	Is the end product of the vermiculture process and typically contains worm casing.  Precautions must be taken when handling Vermicast, as it may contain residual pathogens, which pose a hazard to humans.

	Waterless toilet
	Refers to a toilet that does not use a flushing system.  Excrement is typically directly delivered into the treatment/storage chamber. Waterless toilets can include natural composting, hybrid and vermiculture systems.
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Example of the Rota-Loo system�Source: http://www.rotaloo.com/101workingweb.pdf
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Example of the Clivus Multrum (cross section)�Source: http://www.clivus.com.au/bestchoice.pdf
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Example of a vermiculture system (Domus bio-reaction tank in cross-section)
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Example of the Gough Hybrid Toilet System (cross section)�Source: http://www.gough.com.au/pdf/25m1t.pdf
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Example of a Clivus Multrum retrofitted system (note that the primary may be a Domus, Clivus Multrum, or other proprietary system)
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Example of a Clivus Multrum retrofitted system (note that the primary may be a Domus, Clivus Multrum, or other proprietary system)





�


�





�


�





�


�





�


�








� Extract from ‘Waterless composting toilets in NSW’, a report from the NSW Health Department.


� Any partially composted material removed from the chamber:


Shall not contain any visible faecal material,


Must be disposed at an appropriate facility and in accordance to local regulations.


� All vermiculture systems comprise a bedding layer of moist, mature Vermicast which provides a medium for worm habitation, and a feeding layer where raw ingredients are applied.


� Any partially composted material removed from the chamber:


Shall not contain any visible faecal material,


Must be disposed at an appropriate facility and in accordance to local regulations.


� Source: Soltran Buildings “The Facts” promotional brochure.


� It is recognised that the amount of material removed from the compost chamber is highly variable depending on site conditions (such as ambient temperature and visitation rates).  It is recommended, however, that the system should never be less than 70% full (prior to peak periods this may be reduced to 35%). 


� In general terms, well-composted end product will be reduced in volume, friable and odourless.


� From ‘Maintenance Instructions’ for the Hybrid Toilet System, Gough Plastics 


� The manufacturer further recommends that diluted EM-1 liquid should be applied to the system every time the pedestal is cleaned.  For example, if the pedestal is cleaned five times per week, at each cleaning 100ml of diluted EM1 liquid should be sprayed down the pedestal.


� The New Zealand Standard for Public Toilets (NZS 4241:1999) is the primary reference for cleaning and sanitising.  As such, the New Zealand Standards have been adopted and modified for rest area toilets.


� Provided to the RTA’s Contract Manager prior to undertaking cleaning activities.  The cleaning schedule shall be based on the Contract documents, relevant equipment O&M manuals, and these guidelines.
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