BEND’s Composting Workshop Notes

By Tom Duncan, Ecoplan http://www.ecoplan.net.au
1. The Berkeley Method (Fast and Hot) is the fastest known home and Agricultural Composting Method that has been developed.
This involves layering carbon materials such as leaves, hay, grass clipping, with equal layers of manure between layers, which is watered and turned frequently, producing great quality compost in just 2-3weeks. A Great Start to Spring and Summer Soil Conditioning for the growing season ahead.. For a typical home garden of farm system, animal manure is often co-located as is perennial grasses such as hay and miscellaneous biomass.  The Berkeley Method would in this average case use about 1/3 animal manure and 2/3 carbonaceous material such as hay and saw dust and other non-green materials.  There is a general ratio that Berkeley Method composters use, and that is 30 parts carbon to 1 part nitrogen to get a good quick acting compost with no bad odours.  It is best to lay down a large round layer of carbonaceous material, and then pile animal manure on top of that layer, working upwards in a pyramid pattern till the pile is completed, adding water at even intervals so that the whole pile is soaked, building to at least 1 metre cubed (1m3) in pile size. There needs to be 1m3 in volume to get critical mass for heat generation, destruction of pathogen and any weed or other seeds that are undesirable and to make it a fast and hot composting process. 50 – 70 degrees Celsius is what should be aimed for, with regular wetting of the pile and turning a couple of times per week. In some cultures, men are encouraged to urinate on compost piles, as urine has a balanced fertiliser ratio that will stimulate the composting process. But for health and safety reasons, this method is not endorsed as part of the Berkeley Composting process. If there is no animal manure around, it is still possible to do the Berkeley Composting Method, by using green organics materials such as recent cuttings or prunings that have been reduced to a small enough size to compost acting as the nitrogen feedstock for the compost pile, and dried out materials like dead leaves and dried hay acting as the carbon feedstock. If constructed correctly with the 30:1 Carbon to Nitrogen ratio, the pile should heat up within 48 hours. In cooler climates, it is encouraged to cover the pile with black plastic or tarpaulin, so that heat is contained as much as possible, and if the compost pile is not heating up fast enough for the hot fast compost method, then it is either too dry or too wet, in which case the remedy is to let the pile dry out a bit if you added too much water in the pile building process, or add some more water at even distribution within the pile.
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(Photo source: www.permaculture.org.au - Geoff Lawton)

The image above is an example of the rapid (2 weeks) Berkeley Method That Participants at the BEND Composting Workshop will have learnt

2. The 'all in together" modified Berkeley Method (fast and hot)
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The Wire Mesh Compost System known as the “Fast & Hot” System, uses enough kitchen and garden waste to make a heap of about one cubic metre. This system is turned several times a week. This heap will generate a great deal of heat as the rate of breakdown is very high. The compost is ready in three to six weeks. 

Compost

Composting is a biological process that converts solid organic wastes into a stable, humus-like product: compost. It not only supplies plant nutrients but also serves as a soil conditioner. Compost improves soil structure, increases pore volume, and improves the buffering and water-holding capacity of the soil. Together with the nutrients compost provides, its restorative qualities make it the best soil treatment available to the home gardener. 

The common wastes in the urban garden are grass clippings, dead plants from the cleanup of vegetable and flower gardens, fallen leaves, and dead grass from the garden or parks. Large amounts of these residues have to be transported to disposal sites by city governments. Composting can save the community the cost of this removal and disposal, and at the same time recycle these wastes into a useful product. 

The method described is high-temperature, rapid composting and is adapted from one developed at the University of California at Berkeley and successfully applied around the world. While this method requires considerable labour, its advantage lies in the absence of foul odours. 

Frames

A frame enables a more compact pile to be formed and maintained. A capacity of about 5.4 m3 is adequate for backyard systems. This illustration below: 
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shows a movable frame. Before the compost can be turned, the frame is lifted and put down beside the pile; the compost is then forked into the repositioned frame. This type of frame should be of light but sturdy construction; cedar is ideal. The nails must be clenched or screws used. A rectangular frame that is tapered slightly toward the top is easier to move than a square one. The other illustrations show double-bin and single-bin frames with posts set into the ground. A removable front section is required for each frame. The movement of compost is indicated by arrows. Plans and instructions for building and using a three-bin frame are given on pages 180-183 of Crockett's Victory Garden, by J.U. Crockett, published in 1977 by Little, Brown (Canada) Ltd., Toronto. This unit is able to handle the grass and garden clippings from larger (about 0.4 ha) lots. 

Method

In the autumn, material is saved from the garden cleanup. The larger material is then cut into 20- to 25-cm lengths and stored in the compost frame until spring. In the spring the rakings and first grass clippings are added, and the pile is turned with a hayfork (preferred) to mix the old and new material. Water is also added if the material is dry. The pile heats up in 3 days. 

During the summer, grass clippings and other materials are added as they become available, and the pile is turned at least once a week. Thorough mixing is essential to supply oxygen to the interior of the pile. Water should be added sparingly during the turning process because the pile will shed water applied to the top. The compost has enough water when the particles glisten. Vegetable wastes from the kitchen may also be added to the pile throughout the process. It is important not to add animal products, such as meats, fat, etc., to the pile because they contribute to foul odours and attract flies. Foul odours, which usually indicate too much moisture, can be remedied by turning the pile more frequently until the odours disappear. More frequent turning also shortens the time required to produce compost. 

The process continues for 2-3 weeks. Then the adding of green material stops, but the pile is turned and kept moist until the compost is finished. This occurs when the pile will not heat up even though moisture and air are adequate. Finished compost is uniformly dark in colour and has an earthy odour. It makes a good mulch. compost shredded with a mechanical shredder is more easily incorporated into the soil or used as a top dressing. 

Process 

Composting is carried out by bacteria, fungi, and actinomycetes. All are present in garden residues. The first organisms in the process are active at ambient temperatures. They are succeeded by organisms active at successively higher temperatures. A small, active compost pile has an internal temperature of 55°C or more, although turning and watering temporarily lower it. Up to 70°C has been recorded in a small pile. The high temperature generated is sufficient to kill flies in all stages of development, most seeds, and plant pathogenic organisms. This and the absence of foul odours make the high temperature method particularly suitable for urban home composting. 

Composting micro-organisms require a suitable carbon-to-nitrogen ratio: dry garden wastes have a high ratio, while grass clippings have a low ratio. Mixing them produces the required ratio. No additives (compost starter, fertiliser, lime, or earth) are necessary to make the composting process work. All necessary ingredients are in the garden residues. 

Tests have shown that urban compost used in the winter as a mulch, then shredded and analysed in the spring, has the following composition: pH 6.5, available nitrogen O.25%, phosphorus (P2O5) 0.2%, and potash (K2O) 1.2%. Although the nutrient levels are low, the phosphorus and nitrogen are in a form readily available to plants. If lawns are fertilised with inorganic fertilisers, the nutrient levels in the grass clippings will be high and the nutrient levels in the compost with these clippings will also be higher than normal. It is necessary, however, to ensure that the fertilisers used do not include weed killers because these can adversely affect plant growth when incorporated in the garden. Composting the clippings from fertilised lawns can eliminate the need to use inorganic fertilisers in the garden.

3. The compost worm method (moderately fast and cool) 

A home sized worm farm can be bought off the shelf or constructed from simple materials, such as the 3 Level Box Mesh System with an outlet at the bottom for worm wee, a powerful soil conditioner and soil activator. Worm Castings are perfect soil conditioners, providing colloidal humus that will supply readily bioavailable minerals and trace elements for plants, vegetable gardens, orchards and is perfect for fertigation systems.  Worm Castings as Humus will be available after 1 – 3 months, and the worm wee as a soil conditioner will be available within the a couple of weeks.

About 2000 worms are recommended to start off the home vermi-composting system, and provide only small sized inputs into the worm farm system, as worms will find it difficult to breakdown larger biomass, which will result in ammonia odours from the worm farm and decrease efficiency. Vegetable and fruit peelings and skins are perfect for worms, as they are usually small in size, having been removed by knife or hand.

Worms that are suitable for worm farms, are not found in normal soil, and hence it is required to buy worm farm varieties from suppliers such as the Worm Farm Nursery near Narooma.  Worms will not generally live at temperatures above 30 degrees Celsius, so it is important that the worm farm is covered up by either a plastic or wood lid, or wet hessian sacks.  It also helps to keep the worm farm in a shaded environment, as this will reduce worm stress and improve system efficiency.

Once worm castings humus is removed from the boxes, it is recommended by Soil Microbiologist Dr Elaine Ingham from the Soil Foodweb Institute, that worm castings be allowed to sit in a cool damp place, to allow great fungi biomass growth, which is highly suitable for adding to orchards, as orchards prefer a fungi dominated soil, whereas vegetables prefer a bacteria dominated soil.

After worm castings are removed from the worm farm, you can either dig them directly into the soil with as minimal exposure of soil to atmosphere as possible, or you can go one more step in the natural value adding chain, by creating a compost tea. This is done by putting the worm castings and some mature compost into a panty hose or such large tea bag such as cheese cloth material, immersing the compost tea bag in water container such as a trough, and blowing bubbles through the water and tea bag for 24 hours. Of course not everyone has access to air blowers or such systems, so having a bucket, a foot powered pump and a garden hose attached going into the bucket, will give you an entertaining afternoon of compost tea making, to increase the biological activity in the compost and worm castings, creating a high potency compost tea alive with beneficial micro-organisms and fungi that will assist in building your soil, your plants, and the beneficiaries of the gardens and farms you apply the compost teas to.

5) Biodynamic Composting principles and techniques
Biodynamic Composting Principles are covered extensively well in books such as “Secrets of the Soil”, or the Biodynamic Preparations Manual, published by Biodynamic Agriculture Australia http://www.biodynamics.net.au

Biodynamic Composting is easier now than in the past, as the ingredients can be purchased from, or if workshop participants become involved in the local Bega Region Biodynamics group, can learn how to create their own Biodynamic Composting materials.

The main elements of Biodynamic Composting are the inclusion of dense, highly processed materials that undergone extensive bacteriological, fungal and other processes in containers such as Cow Horns for cow manure to store in the ground over winter, pulling out in Spring and mixing in water for 1 hour in a water vortex by hand paddle or machine such as flowforms, Cow Intestines, high in Bacteria that rapidly decompose materials such as Chamomile flowers over summer and ready for application after water vortex of 1 hour application to soil at sunset, Stag Bladder (High In Urea forming compounds), and other materials. The combination of animal materials that are high in natural bacteria and certain plants that have beneficial roles to play, allow microbiological and fungal conversion into dense compost teas and activating materials. Herbs such as chamomile assisting the digestion of matter by micro-organisms in the compost pile, yarrow feed certain microbes in the compost balancing the ph and dampness in the compost heap, nettle high in iron, a key mineral important for plant growth, that can be supplied in colloidal form to plants via biodynamic compost. Other herbs used in Europe such as Horsetail, is a weed in Australia so is not encouraged. Instead, Australian Biodynamic Composters utilise sheoak needles, and process them in containers that activate the silica in the sheoak needles, supplying silica to the compost heap.

6. The layering method (slow and cool) 

Add a mixture of materials. Try to add alternate 10 cm layers of vegetable and fruit scraps, grass clippings and leaves and some shredded newspaper. Cover each layer with a thin layer of soil and potentially humus from the worm farm.  Keep moist, but not too wet (like a damp sponge). The compost should be ready in three to six months. Breakdown will be speeded up if the heap is turned occasionally.

7. Nettle and Comfrey Tea
If you have nettle or comfrey growing in your garden or nearby, be sure to collect some and place it in a barrel with water to let it ferment. This stuff is liquid gold as a soil conditioner. Generations of farmers and gardeners swear by it.

What to potentially add to a compost heap

Vegetable and fruit scraps
Fallen leaves
Tea leaves and tea bags
Coffee grounds 
Soft stems
Dead flowers
Used vegetable cooking oil
Egg shells
Old newspapers
Lawn clippings
Sawdust (not from treated timber 
e.g. treated pine).
Wood ash

What NOT to add

Meat and dairy products
Diseased plants
Metals, plastic, glass
Fat
Magazines
Large branches
Weeds that have seeds or underground stems
Bread or cake (may attract mice)
Bones
Animal manures, especially the droppings of cats and dogs.
Sawdust from treated timber 
e.g. treated pine).

Precautions

Composted material is produced from natural materials and contains a variety of living organisms which, on rare occasions, have been associated with illness and allergies in humans. For health reasons, it is very important to take the following precautions when handling compost or soil: 

Wash your hands after handling compost or soil materials. 

Protect broken skin by wearing gloves. 

Avoid confined spaces for handling compost or soil materials. 

Keep compost moist to prevent the spores or bacteria in compost from becoming airborne. 

Gently wet dry compost to allow dust-free handling. 

Avoid direct inhalation of dry compost. 

For individuals who have either allergies to the fungal spores in compost or depressed immune systems, it may be necessary to wear a face mask when working with compost. Severely affected individuals may have to avoid contact with compost altogether. Elderly gardeners should be especially careful when working with compost. 

