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Ethics 

The following ethics and goals underpin the work that we do in and around the church garden.

Church Garden Ethics

· Share with the community

· Teaching and learning together

· Live more sustainably

· Value and care for the environment

What is Permaculture?
“Permaculture is a design system for creating sustainable human environments. The word itself is a contraction of not only permanent agriculture but also of permanent culture as cultures cannot survive without a sustainable agricultural base and land use ethic”.

From “Introduction to Permaculture” by Bill Mollison with Remy Mia Slay
Permaculture is not just for large scale agricultural concerns, however and translates equally well from balcony through back yard and acre block to full scale agriculture equally well, the ethics and principles apply at all levels. A church garden is very appropriate to design according to these principles because it opens the door to teaching newer generations how to walk more lightly upon the land.
Permaculture Zones Explained - 

Zone 0 – In urban Permaculture this is usually the house or dwelling but in this case it is the church building will be covered by other elements of the “Generous Church” program.
Zone 1 – this is the vegetable garden which is intensively cultivated and is likely to need the most intervention in the form of watering, weeding and harvesting etc and so is placed closest to zone 0
Zone 2 – this zone contains the closely planted and somewhat intensive fruit orchard which is also close to zone 0 but requires less intervention than the veggie production area.
Zone 3 – is the farming zone where commercial crops are grown and animal forage systems are used such as organic orchard, nut forest or extensive organic poultry system, or even cereal production or sheep or goats could be raised here. In the church grounds there is no suitable area for zone 3.
Zone 4 – is the harvest forest where long term tree species are grown to produce firewood, mulch or timber to be used for sustainable building, complementary grazing animals can also share this zone at low stocking rates. This zone may also be used to develop a food forest. As for zone 3, there is no place for zone 4 in the current design.
Zone 5 – is the indigenous conservation zone where plants native to the region are allowed to regrow into what would become natural forest. The stand of native trees on the North West side of the church and to the right of the entrance fulfils this function in the current design. 

As part of the information gathering process prior to developing a Permaculture design a zone and sector analysis is conducted. This analysis looks at the site which the design is to be developed for and identifies –

· Directs of prevailing hot and cold winds
· Existing vegetation and buildings

· Compass points

· Sun arc for longest and shortest day

· Zones (recorded above) as they pertain to the site to be analysed

The zone and sector analysis for this site is recorded in appendix 1
Soils
Soils from all the zones were analysed for texture, pH and nutrient levels (NPK) and the individual results are available in appendix 3.
In general terms the soils around the church were found to be sandy, with good drainage and reasonable amounts of organic matter but low in fertility. The pH for the most part is on the slightly acid side of neutral. This seems consistent with lots of infill trucked in to build up the grounds and the current vegetation which is predominantly natives. The obvious exception is the area currently known as the “community herb garden” in zone 1 with has some phosphorus and is somewhat alkaline (approx. 8.0) in pH.
Rather than treat the soil in the herb garden area, the plan is rather to construct a herb spiral on the plot, not making use of the existing soil but bringing in a soil/organic matter mix to obviate the pH problems.

Another minor exception is the area in front of the church on the left hand side of the entry which is also in zone 1, where it is planned to site mandala gardens to grow annual vegetables. While the pH and nutrient levels are standard there is somewhat more clay in the texture so that there may be better retention of water and any nutrients that are there.
Due to the sandiness of the soil and low nutrient levels, there should be an application of compost and/or animal manures to increase the soil organic matter contact and nutrient levels. While the biological health of the soil was not tested it seems reasonable that the application of a biofertiliser to increase soil biota as well.

The level of trace elements was not tested for either but based on results for other nutrients levels, these could also be low. An application of seaweed as a liquid or solid soil amendment would be beneficial and reduce the likelihood of deficiency symptom being experienced, especially in the areas which will be cropped such as the zig zag garden.

In the food forest/hedgerow area citrus trees would show any nutrient deficiencies quite markedly and could act as index plants for the nutrient health of the soil.

The Permaculture Design

This site presents a number of challenges not the least being that over half the area of the site not taken up by building is taken up by car park. Also, while the rector lives nearby, he is quite busy and would only be available intermittently for watering during hot weather, weeding or harvesting. The site is also open to the public and this can be good, because we want to share with the community or bad in that it presents an opportunity for vandalism although to be fair, this has not been a problem up until now. 
Resources (time, money, people) to do the work can also be an issue, particularly in terms of money although it is the intention during the implementation of this plan to make use of as much second hand, free and recycled materials as possible. Implementing of the plan will also be assisted by a one off permablitz which will make use of the willing workers and experience of a local permaculture group as well as the church members themselves.

The design is broken up into a number of elements – 

1. The Zig Zag (or serpentine garden) – this will be where the main production of annual vegetables will be and is close to the front of the church.

1.1 There will be a sub element included in the design of this area, three worm towers to make use of compostable materials as well as helping to maintain fertility of the cropping area.
2 The herb spiral – will be located at the side of the church.

3 Wicking Beds/Vertical Growing – a small area of the car park will be co-opted to produce perennial vegetables and grow vegetables up the adjoining fence.

4 Food Forest – A complex of plants will be grown along the front border of the church land which is occupied by two earth mounds, one each side of the driveway.

5 Water Storage – The area at the back of the church does not get much sun and seems to be ideal for installing a number of small (1000litre) water storage units.

The composition and method of building each of these elements follows and a graphical representation of the plan is available in Appendix 2.

Element 1 – Zig-Zag garden
Description
This structure was originally designed to be a series of keyhole beds or a mandala garden. The keyhole beds are designed so that all parts of each bed are accessible from inside or outside the keyhole without the need to step on, and compact, the growing area of the beds. Due to the long and narrow nature of the existing bed this design would have wasted too much growing space. The keyhole design was replaced with a 600mm zig zag path designed so that all parts of the bed are within 1 metre of the path or the front of the bed.  The bed is raised slightly and the pathway will be covered with straw, sawdust or wood chips depending on what is available.  A scale drawing is located at Appendix 4
Features
· Provides productive area for growing annual vegetables.

· Learning experiences possible for raising and planting out seedlings, watering and weeding as necessary, observation of stages of growth for various vegetable families, demonstration of insect interfacing with the plants, harvesting, storage and use of vegetables.

· If managed correctly it can provide food throughout the year

· Close to church entry/exit to make harvesting by member easier.

· Pleasant productive space at the entrance to the church

Construction details

1. Remove and discard or replant all appropriate existing vegetation.
2. Mark out a rough grid and set out the path eg with spray marker

3. Cut holes in the edging for entry and exit

4. Dig up the garden bed material in the pathway and mound it up on the bed growing area
5. Insert bricks etc at the edge of the path to section off the walkway from the growing area

6. Add organic matter and smooth out the growing area, with some mounding for interest.

7. Apply mulch.

8. Plant out the whole bed or an area of the bed to the required vegetables.

9. Hay bale gardens can be used against the inner fence.

Plant list

From seed: beans, peas, carrot, turnip, corn, beetroot, 
From seedlings: celery, broccoli, cabbage, cauliflower, Brussels sprouts, onions, shallots, cucumbers, zucchini; squash, tomato, radish, leeks. 

Sub Element 1.1 – Worm Towers

Description 

A worm tower is a piece of piping, usually ABS or PVC which has had holes drilled in one end and this end sunk in the ground and compost worms placed in it along with manure, cocopeat, wet paper shreddings etc to give the worms a start. A cover is place over the open top to exclude light and rainwater and compostable materials added on a regular basis to feed the worms. In this case there would be 3 towers equally spaced along the bed next to the walkway past the church building. These will be tall enough to be accessed by anybody to place their worm food in. 
Features
· Provides place for members to drop off materials used within the church or their homes which are able to be composted but which they cannot use.

· Nutrients from the worm towers can be directly accessed by the plants
· Can be used to teach about worms, recycling, composting etc.

· Can be painted or otherwise decorated to provide a focus for the bed.
Construction details
1. Obtain piping 200 – 300 mm in diameter and long enough to be buried 300 – 500mm in the ground and still project high enough for the lids to be accessible from over the railing alongside the walkway at the front of the church.

2. Drill holes 5 – 10mm in diameter around the bottom of the pipe and as far up as the buried section will extend.

3. Dig a hole slightly bigger than the pipe down 300 to 500mm into the zig-zag bed in the positions indicated on the drawing at appendix 4.

4. Backfill enough soil to ensure that the pipe is stable, tamping it in with the heel of the foot.

5. Place manure, wet paper shreddings into the hole and tip the worms in, add scraps etc on top.

6. Place a cap or top on the pipe to exclude light and rain.
Element 2 – Herb Spiral

Description
A herb spiral is a structure made of rocks, bricks or other durable materials in the form of a spiral in three dimensions that provides many different microclimates that suit different culinary and/or medicinal herbs. The south face tends to be cooler and wetter where the tip is drier and the west facing areas tend to be warmer. It allows plants to be stacked vertically so that more produce is obtained from the same area of land.
Features

· Various microclimates suiting a range of herbs

· Herbs can be used on site for cooking or taken by members (or the public)
· The herb spiral is attractive and provides a pleasant focus feature for the area 

· A small recycled stainless steel sink is usually installed at the bottom to attract frogs etc and can be used to grow water chestnuts

· Due to its circular form it is able to be watered with a standard garden sprinkler

· A number of teaching opportunities present themselves about herb and other edible plants including cultivation, history and use of herbs in cooking

Construction details

1. A circle is laid out where the spiral is to be constructed using two stales and a piece of rope or string as long as the radius of the desired circle.

2. Any grass can be dug out or the area sheet mulched

3. The building material eg bricks is laid out around the edge two bricks high then a circle taken of and wound around leaving a 300mm or so gap between the lines of bricks.

4. As each turn is taken around the circle more layers of brick are added so that as well as moving in towards the centre of the circle, the runs of bricks get taller resulting in a three dimensional spiral.
5. The bricks should be secured with mortar and once the mortar is set, the spiral is filled with growing medium and panted out to the required herbs, inter-planting annual and perennial herbs.

Plant List

Lemongrass; rosemary; thyme; tarragon; basil; marjoram; oregano; sage; lavender; borage; coriander, summer and winter savoury, chives, fennel, mint (various) parsley
Element 3 – wicking beds/vertical growing
Description

Wicking beds are a recently developed technology to improve the efficiency of water usage to grow food. The consist of an outer support structure, the bottom half of which is lined with an impermeable layer such as plastic or pond liner which is filled with material to act as a water reservoir e.g. gravel and a filling tube is installed through which to measure and add to water levels. The top half of the structure is filled with growing medium and mulched. 
Features

· Ideal to produce perennial vegetables

· Can be left for several weeks without needing to be watered

· Beds are raised 60cm from the ground allowing easy access to disabled persons
· Teaching opportunities around water conservation, perennial vs annual vegetables etc.

Construction details

1. Lay out the area where the wicking beds are to be constructed, level off if required and remove any grass or sheet mulch the area,and place a layer of sand in the bottom to cushion plastic sheeting.
2. Construct the wooden sides of the bottom half and place in their intended location.

3. Line the inside of the wood with a plastic sheet, securing it to the wood with staples

4. Construct the top half of the bed and put it in place on the bottom, secure one to the other with some wooden pegs.

5. Install 50mm agricultural drainage pipe along the bottom and up both sides of the bed, cut it off at the top and secure both ends with a nail into the wood.

6. Fill the bottom half with support media such as gravel or wood chips, then place the growing medium over the top until the bed is full and add a layer of mulch 

7. Using a hose, fill the bottom of the bed with water until it overflows from the crack between the two wooden supports and plant out.

Plant list

Rhubarb; capsicum, chilli, asparagus; Jerusalem artichoke; perpetual spinach; warrigal greens; choko; scarlet runner beans
Element 4 – Food Forest 
Description 
The mounds of earth than bound the front of the church, each side of the driveway can be turned into a food forest which is not only productive but able to be shared with the community passing by as well as the church members. The food forest is constructed in 7 layers - 
1. Large trees (Canopy) – these tress are already in existence, mature native trees which provide some shade for more sensitive smaller plants. Possible addition could be a full size nut tree or two such as macadamia.
2. Small trees – dwarf fruit trees, generally and mainly citrus due to the resistance to fruit fly attach and their hardy growth, although others such as dwarf fig, nectarine and elderberry are also possibilities as well as coffee and/or tea bushes. 
3. Shrubs – These are lower than the fruit trees and include currants and berries such as raspberry, loganberry or black berry (thornless) as well as some of the larger herbs such as rosemary, wormwood, lavender and citronella.

4. Herbaceous – these plants are smaller again and include perennial vegetables such as rhubarb, globe artichoke, perennial silver been and asparagus. Other herbaceous plants include comfrey and borage to bring deep nutrients to the surface and for medicinal and compost-making purposes. Herbs which would fit into this layer include yarrow, lemon balm and calendula and perennial leeks and garlic chives round the selection out as being edible pest repellents.
5. Root crops - Perennial root crops such as Jerusalem artichokes and yacon produce their yield below ground although the spreading habit of Jerusalem artichokes would require them to be contained, perhaps by growing in a large buried pot or sink. Arrowroot also fits into this category. Annual root crops such as beets, carrot or parsnip can be grown in clearings which allow enough sun in.
6. Groundcovers – these act as a living mulch as well as providing a yield. Plants in this category include strawberries, sweet potato, warrigal greens and nasturtium. Edible weeds including fat hen, dandelion, amaranth, mallow, sow thistle, purslane, fat hen or chickweed may become volunteer species and should be encouraged if not sown/planted outright.
7. Climbers – these would be trained to climb the large trees already in place and could include scarlet runner beans (also called 7 year beans because they reshoot from their root for a number of years after planting), choko, passionfruit or kiwifruit although kiwifruit are dioecois, requiring both male and female plants.
Features

· Multilevel harvest, stacked in time and space
· Regular harvest through the year

· Enhanced visuals at the front of the church

· Encouragement of community to share produce as well as church membership. 

Construction details

1. Once plant list has been agreed, obtain desired species preferably by propagation form existing/members plants and bought in where required.
2. Install watering system from taps at the front and side of the church and unglazed terra cotta buried pots which can be filled manually.

3. Plant species according to planting diagram.

4. Re-cover area with mulch.

Plant list

See Description
Element 5 – Water Storage
Description
The area at the rear (south eastern) side of the church does not get a lot of sun, enough to grow native non-productive species but it is likely not enough to support a useful harvest from crop producing species. This area could be productive by installing a number (say ten) intermediate bulk containers (IBCs) for water storage. IBCs hold 1000 litres and are comparatively cheap for the volume which they hold.  

Features

· Water storage for 10,000 litres of rain water

· The position will allow some beds to be watered by gravity

· Rainwater fed into one IBC will be conducted through the common supply pipe so that the water is evenly distributed between IBCs.

Construction Details

1. Level the site out 

2. Carry or use a pallet jack to transport each of the IBCs around the back of the church and place them on a level surface with their valves facing out.

3. Install piping along the front of the IBCs and connect to each of the valves.

4. Install a 12mm garden hose connector and valve into the eastern end of the tube.

5. Open all IBC valves.

6. Plumb one or two stormwater downpipes into the IBCs to allow them to fill with rainwater.

Implementation

All the main elements in this plan are separated from each other and so can be implemented at the same time or at separate times depending on the level of resourcing at the time. If it is decided to implement the entire plan at once, all of the available personnel could be allocated to a team and each team given one element of the plan to develop. In this way the resources can be maximised and down time where personnel don’t have anything to do is minimised.
A briefing should be conducted before the work starts which sets out the limits of each phase, who is assigned to each team and what the output will be expected to be is mandatory and an experienced leader/facilitator should be in charge of each team.

Following is how an implementation could be phased –
Phase 1 – Dig and install the worm towers
Phase 2 – Set out the Zig Zag garden, dig the path, level and mulch the growing area, plant out.
Phase 3 – Build the herb spiral and plant out
Phase 4 – Build the wicking beds and vertical growing trellises
Phase 5 – Lay out and install the food forest.

Phase 6 – Install the water storage containers and plumb irrigation piping if necessary.
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