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  The most important thing in selecting a composting toilet is to recognize the process of composting rather than the name or model of a particular toilet. Better models will always come along in the future. Start by setting a budget to work with. At the end of your research if your criteria cannot be met by your budget don't proceed. In my experience more toilets fail due to under capacity than any other reason. 


Following is a list of considerations.


Volume - the number of users


How much time, work, and commitment do you have (do you need a maintenance contract)?


How fecophobic are you?


How will you dispose of contents?


What legislation will you run into? 


  Currently, to the best of my knowledge, you can compost whatever you want on your own property, as long as it was produced there. Without a complaint filed against you it is unlikely anyone will ever check.


In the 80's, a study done in California  “The Enferadi study” reported on the substandards of composting toilets.  Our current aim is to end up with less than 200 per gram fecal coliforms.  It would be wonderful to establish a treatment performance standard; perhaps if the bar were raised above that of a septic system, greater speed in acceptance would take place. 


  The average Northern European produces 1.2 litres per day urine, 0.6 litres of feces.  Diabetics produce 15 to 25 litres per day urine. The contents from a composting toilet may only be used as a fertilizer after thermophilic (113deg. F to 176 deg. F ) composting has taken place.  To the best of our knowledge pathogen destruction takes place as follows:  143.4 deg. F = 1hour


                                                     122.0 deg. F = 1 day


                                                     114.8 deg. F = 1 week


                                                     109.4 deg. F = 1 month


No pathogens in excrement can survive 140 deg. F for more than a few minutes.


If you are not sure, then bury it next to trees or ornamental plants.   For those who separate urine, or collect tea, you must be aware that salt extreted in urine can create soil salination or salt concrete (the rock hard yellow crust) on composters etc.  Using moist sea salt in your diet appears to reduce this problem and will be much healthier for your body. It contains a much more balanced ratio of ingredients.


  Urine is made up of urea, creatine, ammonia, uric acid, sodium, potassium, calcium, magnesium, chloride, bicarbonate, phosphate, inorganic sulphate and organic sulphate.  In diabetics the contents found are purine bases, methelated purines, glucuronates, pigments, urochrome, urobilin, hippuric acid and amino acids.


In unhealthy people, proteins, (nephrosis), bile pigments, bile salts, glucose, acetone, acetoacetic acid and beta-hydrobutlyric acid are found.


  Urine must have its urea content converted to nitrate so it is usable by plants.  This can be achieved by composting in a 25:1 carbon/nitrogen ratio.  A lot of carbon is required or use a diluted soil application; it is the microbes in the soil that convert urine again to nitrate, so apply to soil not the plants.  It's best applied over already spread compost which will contain a healthy microbe population. 


(nitrobacter and nitrosomonas).  For land application, mix at a ratio of 50/50 or better at 8 parts water to 1 part urine.  About 56 pounds of salt enter into a septic system per year in an average 4 person house.  The sodium seals the soil around the weeping pipes eventually destroying the absorption abilities of the soil and premature failure of the septic system. 


  One solution is to sell you water softener, collect rainwater if you need soft water for washing clothes. Good water plays a far greater role than it is ever credited with and this paper was written with its safeguard in mind. It is far more than just an amalgam of oxygen and hydrogen. Healthy water contains thirty-six distinct isotopes and constitutes 90% of the human brain. It is a universal solvent of chemistry, capable with time, of dissolving any and all elements, even gold.  


  The first composting toilet (the earth closet) was created by Henry Moule, an English Vicar, in 1861.  Until his death in 1880 he worked to convince the British government of the intelligence behind his invention and he nearly succeeded, but lost out in the end to the water closet.                                                                         


  Many composting toilets fail to address leachate (liquids collection) often advising a drainpipe to what?  A conventional system?  An illegal hole in the ground?  These drain lines are famous for plugging.  Some offer to evaporate it.  Aside from the smell, reminiscent of pissing on a campfire, it somewhat defeats the purpose of saving energy input and advancing human consciousness.  Between hotplates, sensor controls, mixers, fans and moisture sprayers, they quickly lose appeal to alternative energy homeowners.  No flush toilet should ever be connected to a composting toilet.  Even the best low flush increases leachate to unmanageable levels and has a poor balance of enthalpy to enthropy.  Enthropy is the amount of energy unavailable for useful work.  If compost is immersed in liquid, the oxygen is exhausted and the pile becomes anoxic. Aerobic organisms die and are replaced by Anaerobic organisms identifiable by rotten egg odours from sulphides, amines and mercaptans.  The anaerobic process also causes flammable methane gas produced by the anaerobic bacteria.  Evaporating urine at 10 cents a Kwh equals 36 cents per Imp. gallon.  At 130 Imp. gallons per year per person this equals $46.80 per person.  


  Composting toilets that require a fan for odour can pull as much as 100 cubic feet of air per minute from your home.  A lot of lost heat, unless your house needs this for air exchange (factor this to HRV).  Actual composting requires up to 5 cfm's to operate.  


  Leachate drains always plug, so make them accessible, add cleanouts and increase to 1 1/2" diameter pipe with a steeper than normal pitch.  Up to 40 degrees slope is a better rate of fall.  


  Biological zero, the rate at which all composting stops, is 41 degrees Fahrenheit.      Never put your composter on a cold floor, always insulate beneath it.  Never install the composter in a cold room without insulation; otherwise only psychrophilic organisms will be living.  Between 41 deg. F. and 68 deg. F.  fungi or actinomycetes bacteria are the only organisms functioning and in composting, their role is to focus on lignin and cellulose digestion.  It's always better to have one large composter than two small.  Always try to maintain a 25 :1 C/N ratio on a dry weight basis in order to support aerobic bacteria.  This is easily achieved by a palm full of sawdust for every use.  Avoid cedars the bark and wood, Birch bark, Pine bark, Eucalyptus wood, Walnut wood and bark.  Peat moss also makes a poor additive (or carbon source) Peat moss is a carbonaceous substance formed by partial decomposition in water of varying plants but mostly sphagnum moss. It is sterile and has no nutrient value. Peat moss alters the PH down as far as 3.6 (a strong acid) and thanks to acid rain soil generally (except for some acid loving plants) has enough acid. The mildly antiseptic qualities of peat actually retard the composting process. This antiseptic quality is why it is used in potting soils and seed germination. Make sure an air seal is installed on the seat and that the connector pipe to composter is no bigger than 12" diameter.  Too big lets odours rise into the room. 


  Vegetable scraps belong in a back yard composter.  They are unnecessary and bring with them vectors in the form of fruit flies.  Remember where the fly on your sandwich came from.  


  Because the vegetable contents change, and bring unknown contents with them


 I.e.: herbicide, pesticide residue, the toilet is always having to modify bacteria to suit.  Do not use a handful of soil as an inoculant in an indoor composter, only outside. Chances are you will inoculate your toilet with flies.                                                         


 Make sure you have a cleanable area around the composter.  Spills happen and you are dealing with pathogens.  Soap and hand washing are the best tools you will ever own for preventing transmission of diseases.  As much as it is an exacting science when dealing with any human pathogens, operating any composting system in perfect balance can be likened to more of an art form.  Something that comes from understanding of the sensitive balance of all life. Sometimes your nose makes a very accurate diagnostic tool.


  Wood ash, potassium carbonate (potash) is highly alkaline.  It's used to make soap by leaching with water to make potassium hydroxide.  Making soap is a much better use; keep it out of the composter.  Do not use antimicrobial products, only biodegradable soaps or less than 3% hydrogen peroxide bleaches.  Hydrogen peroxide adds oxygen.  Potassium based soaps (liquid) are better than sodium or sodium hydroxide.  Liquid soaps are better than powdered soap,  phosphate free detergents also better.  Use D-Limonene for degreasers (citrus based cleaners)


  No chlorine based bleaches or toxic cleaners should ever enter a composting toilet or greywater system.   


  Maintaining the internal microbial balance is as important in composting as it is in our own bodies. Without microbes in our intestines we would also expire. Bacteroides, Lactobacillus acidophillus, Klebsiella and even Eschericia Coliform are neccasary all in balance for good health.  


  No cigarettes or burning material should enter the toilet.  Not only is nicotine highly toxic to all biological systems, the contents of a healthy composting toilet are more than flammable.  


  It is generally regarded that a septic bed can on average be about 40% smaller if just for greywater use.  Greywater systems should start with a filter trap for laundry lint, solids, grease and oil trap, hair filter and particle settling pool.  I'm not personally excited about indoor greywater systems, as natural fluorides in water leach leads etc. from plumbing.  Plants are known to evapotranspire toxins of all kinds into the air and until more complete research is attained prudent avoidance should be practiced.  Conventional greywater systems only provide secondary treatment, filtration and a small amount of microbial breakdown.  A proper design has primary, secondary and a third stage (tertiary) removing, sequestering or dissimilating toxic materials and consuming or locking up nutrients.  How clean is a question of retention time, type and number of organisms at work, temperature and the contents of the waste. Contact me for research on greywater. 


  Composting toilets of the future will need to reduce costs, come with approval papers, should include instruction in maintenance for more than one person, and manufacturers should publish a list of approved products for use with systems. Designs should account for life style and cultural customs (not located in the home in many countries) and should have the option of maintenance contracts.  


  Governments need to initiate incentive by reduced development charges and taxes, introduce rebates for systems that take the burden off municipalities.  Funding through municipal or federal loans should be available, if the system qualifies as sustainable.  I like the idea of tying the system to the property deed.  It is inevitable that in the future, governments will be forced to initiate maintenance contracts even on septic systems, since they are the number one source of ground water pollution in North America.  With the out-of -sight, out-of -mind attitude of the public, it is unlikely they could be otherwise managed.  It's important to understand that even sewage plants do not produce a perfect final product or there would be no chlorine used. (See paper on Why Compost)


  Until this century sewers were not used for human waste, it went to farm fields.  We can no longer afford to mix all our wastes into clean drinking water, flush it away and then try to separate all these contents after the fact.  It is far more realistic to keep the contents separate from the start, especially in light of the fact that drinking water quality standards keep increasing. Yes increasing. Before the microscope and then the electron microscope many pathogens were unknown.  It is important to realize that any change is up against a very powerful industry, construction, engineering, manufacturing, disposal and government body of financial gain and a concerted effort by all citizens is necessary to move forward.  It is also necessary that all citizens take responsibility for what they use.  None of these problems today have anything to do with lack of knowledge, we know it is wrong, bad science, rude or call it what you will.  


Now we need wisdom:  knowledge applied.


  Our present financial concerns should not separate us from the natural flow of life.  In the long term, composting toilets will be found very economical.�Whether you buy or build your toilet, I highly recommend you read the following books for reference first.  





1. The Humanure Handbook by J.C.Jenkins


2. The Composting Toilet System Book by David Del Porto and Carol Steinfeld


3. Sewage Solutions - Answering the Call of Nature 


    by Nick Grant, Mark Moodle and Chris Weedon 


4. From Eco-Cities to Living Machines by Nancy Jack Todd and John Todd


5 Fletcher Sims Compost by Charles Walters
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