Earth in Mind & Matter 

(See B. Mollison with Reny Mia Slay, Introduction to Permaculture Chaps. 2, 5 & 6 pp 50-55, 119-133)

(See also D. Holmgrem, Principles and Pathways beyond Sustainability Chap 2 and as indicated)

(See also P. Whitefield The Earth Care ManuaI Chaps. 2 & 3, pp 14, 39-66)

(See also R. Morrow The Earth User’s Guide to Permaculture Chaps. 6 &13 pp58-71 & 130-139)

(See also B. Mollison & D. Holmgrem Permaculture 1 Chaps. 6 & 7 pp 60-61 & 72-74)

(See also J. Johnston & J. Newton, Building Green)

Introduction

The environment is everything except me”. Albert Einstein

Reading the landscape (P. Whitefield pp 414 - 417)

The interaction of influences are responsible for any feature we may observe, whether it is a wood, a stream or a pattern of fields. These can be divided into three main kinds.

· The climatic

· The edaphic (soil & geology)

· The biotic (on each other and the landscape as a whole)

· Humans (for most populated areas)

· Long-term human made structures)

Listening to the landscape (Ibid.) (Relate to the PASE exercise which should precede this)
· Intuitive (first impressions which may never repeat themselves again)

Be relaxed and emptied of supposition

· Objective

Observe the site on a number of different occasions. Each time chose a theme e.g. plants, animals etc.

· Imaginative

One may have to imagine the rest of the seasons. Try and pick an era in the past or a scenario in the future about how the place will change.

· Subjective

This is a good way to end a session. Either write something, sing a song, draw a picture or simply do nothing.

Visualization techniques

PASE (Plants, Animals, Structures, Events) (See handouts)

Students (who now become the clients) are to take themselves apart and record their aspirations on the forms. The notion does not have to be possible, but personal. Take up to 15 minutes in total, to sit and meditate for a while.

Planning for Real (10 minutes)

Individual students look through the Perspex and redesign the landscape using the colour pens. Again, be as bold as you like. 

CASE STUDY: The proposed area for an orchard or fruit garden of sorts. (See notebook)

Surveying (15 minutes) (see handouts)

Students get into pairs and walk around the whole site (beating the boundaries) observing and recording as much as possible. In the meantime individual students can go to the top of the hill and do the Planning for Real exercise.

· Sector analysis

What are different influences on the area?  Include air, noise and visual pollution? Apply them to our sketch plan.

Continue to make these observations during winter, recording their dates.

These findings can be supplemented by researching climatic and weather conditions.

Ask for local advice.

Take photos.

Ask the client (Merlyn and Othas, and the allotment holders) what they would like to see and what else they know about the area. Contact Fran for further information. 

How much wind protection is there? What about light levels at night as well as day?

Are there any existing paths?

Do you need any special permission?

Can we have alternative fruits and nuts?

Are there any existing plans for the area, or maps we can have copies of?

Is the sight safeguarded against other developments?

What is the budget and what other materials do we have?

What equipment is available for use?

· Site analysis

General site attributes and limitations


Open woodland


Acute


Pitted


South to southeast facing with a steep, sheltered slope

`
Extensive water runoff

Physical characteristics


Suckering, white poplar, self-seeded oak, bramble (90%), general scrub including hawthorn


Water drains to the east into a ditch


Main access from beehive area


Heavy, clay soils

Plant communities


Introduced species: Lombardy poplar, white poplar, 


Native species: succeeding oak, hawthorn, self-seeded sycamore (naturalized)

Animal communities


Possible stag beetle homes


Rats & mice


Hibernating hedgehogs and slow worms


Domestic cats


Green woodpeckers, robins and magpies (see OTHAS bird spotting sheet)

Base Mapping (Part 1) (Ibid. pp 401 – 410) (See handouts)

· Different types of maps

· Reading maps

North, scale and key

· Measuring distance

Datum points

Pacing

Note taking or record making (Field books)

Tree cover

· Measuring gradient (Proportion, percentage and degree)

Contours and slopes 

· Tools (T-bones, A-frames, tape measures, string line, posts, spirit levels)
· Surveying methods

Triangulation
Chain surveys
After reading the landscape and doing a site analysis, using both illustrated surveying methods we will plot the contours at 10m intervals and mark with canes, painted alternatively. Get into two groups. As the first group marks the contours, so the second group will collect soil samples, label them and indicate on a sketch where they got them.

DESIGN BYTE: Mature systems & stored energy (Holmgrem)
Most plants grow better the higher the fertility, but only plants evolved or bred to high-fertility soils are reasonably efficient in these situations. P135

Woody plant biomass tended to pre-dominate infertile, leached soils in high-rainfall areas... Archetypal human habitats tended to be drier regions with more grassy vegetation. P135

... Immature ecosystems tend to be less efficient at catching and storing energy... losses are often soaked up by more mature systems with larger long-lived biomass storages and deep, well-structured soils. P169

A huge part that makes a soil productive is an open friable structure that amounts to maximum edge. P226

Soil Science

“It is not the purpose of people on earth to reduce all soils to perfectly balanced, well drained, irrigated and mulched market gardens, although this is achievable aand necessary on the 4% of the earth that we need for our food production”. Mollison

Jethro Tull invented the seed drill because he thought that plants ‘ate’ the soil.  So in order to make it more digestible hoeing was needed for space measuring, and this increased yield.

Jean-Baptiste van Helmont planted a willow seedling in soil. Five years later it weighed considerably more yet the soil was only 0.06kg less.

CO2 + H2O = CH2O (carbohydrate) + O2    Basic condition
6CO2 + 6H2O = C6 H12O6  (glucose) + 6O2     Advanced theory

Plants are 80-85% H2O

After desiccation they are constituted 95% OM 5% nutrients

“Soils are not fed, they are fertilized.”. 

Soils are made up of elements, minerals (elements and combined elements) and molecules e.g. Iron Oxide Fe2O3

Nutrients are elements that are needed by a living thing.

Nutrients need to be balanced.

· Macro, needed in large amounts

N, P, K

Ca (shells and bones)

Mg (especially in clay soils)

S (volcanoes)

Ni

· Micro, trace amounts

Fe, Bo, Mn, Zn, Cu, Mo, N

The majority of nutrients are recycled. Only small amounts are released by rocks.

Soil Formation

Parent soils are formed by the action of climate and living organisms on rocks. Subsoils are influenced from the bottom, top soils from above.

Parent material in the south is mainly chalk, but also sand, gravel and clay. 

Sedimentary rock is formed from the cementing of underwater fragments, igneous from the cooling of crystalline rocks, and metamorphic from the extreme heat and pressure exerted on the formers.

Weathering of rock can occur through chemical action i.e. humic acid, acid rain, and oxygenation, also through physical processes like hot/cold, and freeze/thaw, as well as biological action from roots.

They are also prone to erosion from wind, rivers, glaciers and sea.

Silt and sand is produced mainly from physical weathering, clay from chemical action.

Their main constituents are sand, silt and clay, which combined form a loam.

Mineralisation

OM                   Humus                     CO2 + H2O + minerals 



O2 (detrivores)         O2 (decomposers)

Organic soil                                           continuum                                                  Inorganic soils

Peat bogs (moorland)

Heath (Dried out peat formed from thin layers
Sand dunes

(Formed from excessive

water on a bedrock of

granite)

OM=humus=minerals, proteins – peptides and amino acids – atmospheric nitrogen and ammonium compounds – nitrates – nitrogen, carbohydrates and sugars – simple sugars, organic acids and carbon dioxide.

Cation exchange

Humus and clay are negatively-charged surfaces and so attract positively-charged ions, for instance, Fe, Cu, Mg, K, etc.

Hydrogen ions (positive) in the soil solution swap and displace them and make them available to plant roots. They originate when plants break down sugar for energy, by releasing CO2 into the soil and reacting with water H2O to form carbonic acid. This then breaks down to release H+.

Sand and silt are mainly inert.

N, P & S are (-) negatively charged. They are prone to leaching and so are short-lived.

Ca+ locks up P & Fe. Lime-induced chlorosis occurs in alkaline soils cf. rhododendrons.

Add P & K to reduce availability of lime.

Getting the balance can be very hard. The best method is to add OM.

pH  (see handouts)

The availability of nutrients change with certain pH levels. (See handouts)

Spinach and brassicas like an alkaline soil. Most roots thrive in an acidic soil.

At 3 & 9 pH most crops fail. The ideal soil is around 6.5

Look for soil indicators like fauna and flora, which will tell something of the pH.

Below 4.5 worms are generally absent. Dig the soil of a conifer tree to find out.

Soil Analyzing (See handouts)

· Colour
Determined by the amount of hydrated iron oxides and the amount of organic matter.

There are several iron oxides (yellow, orange, brown to red).

Well aerated and drained to waterlogged runs red to brown to yellow to mottled yellow to gley (grey, green-grey, black.

Dark soils contain OM or humic acid. Grey soils are likely the result of leaching of the coloured iron oxides.

· Texture

Gives a better indication.

Soil sizes range from gravel to course and fine sand, to clay.


>2 to <0.002

Water-jar test (Compare to table for definition)

Determine the percentage breakdown of each element.

Do the texture test i.e. how much can it be rolled or bent before it breaks?

· Pore space

The ideal constituents are 45% mineral, 5% OM, 25% air and 25%water.

Soil Life (See handout)

One teaspoon of soil = 5 billion bacteria

Carnivores, decomposers and detrivores.

Can you name just a few of each? Place in the categories of :

Mega/macro/meso/micro

Soil Cultivation

· Trenching and double digging

· Dig & no-dig methods

What are the advantages and disadvantages of these methods?

· Adding bulk

Green manures, mulching, add OM

· Beds

· Conventional (1.2m x 2.5 – 4m long)

· Keyhole beds & paths

· Raised beds (10 – 15cm)

· Sowing (On the square, staggered)
· Transplants (Station sow, drills)
· Spacing (A/ Inter-plant spacing B/ Inter-row spacing (A + B) / 2 = bed spacing)
Capping is produced mainly from over-cultivation.

Soil varies from dust, to crumb at 2.20mm to clumps or clods.

Composting (See handouts)

· Helps reduce soil-borne diseases and pests

· Completing the nutrient cycle

· Improves soil structure

100lbs of humus holds 195lbs of water

· 60% of domestic waste is OM, 40% packaging

Unwanted chemicals are degraded; compost is an equalizer

Bacteria die out at 75oC. Carbon and nitrogen and ammonia are liberated. Anti-biotics are produced.

Compost is formed anaerobically and aerobically. In the latter, the more shredded it is the more surface area is exposed to microorganisms. The former is a much slower process.

Compost requires an acitvator, which is a form of nitrogen.

5kg of veg waste will become 450g of OM.

The heap require occasional turning to input oxygen, but not often as to cool it down too much.

Consider the benefits of different types of composting.

Types of composting


Wormeries 



Worms need protein, which can be supplementedwith grain or fish meal. Chop up kitchen scraps to prevent rotting food, but do not overfeed. Add quantities of carbon, e.g. shredded newspaper, to maintain a nitrogen – protein balance. Worms eat their own body weight each day under ideal conditions. Keep temperature between 13 and 25oC and they will breed every 10 days.

If left longer than 6 months is becomes a fertilizer. A worm caste may contain 40 times more humus than found in the top 15cm of soil.


Leafmould



Excellent for soil structure but takes years to break down.


Animal manures



Always best mixed with straw to take up the nitrogen. Avoid manures from intensive farms where chemicals have been added, especially pigs and chickens. Britain produces 7 tonnes of manure per acre per year. Straw is now replaced by slurry which can cause contamination of water table. In order of strength: chicken, pig, goat, cow, horse. Humanures are also included here.


Green manures and organic waste



Grazing rye is by far the best soil conditioner. Alfalfa can be re-cut. One could also try hair, feathers, nettles (activator), bracken, sawdust, seaweed, wood ash or newsprint


Municipal compost & sewage sludge



Local waste.Can be a peat substitute.


Mushroom compost



Can contain many chemicals in order to break down the straw, as well as for killing gnats.


Soil



Can be sterilized by heating small amounts to 100oC for 15 minutes. Peat can be replaced using coir fibre, leaf mould, composted tree bark or composted sewage sludge. Consider re-using old grow bags for adding bulk, storing bulbs or applying mulch.


Mulching



Encourages earthworms and no-dig systems. Green manures can be hoed off and left, but also stepped on. Effective as a weed suppressant and soil conditioner. 

Earth as a building block (K. Denzer Build Your Own Earth Oven pp20-24)

Earth is the most common, versatile building material on the planet.

Cob is the first natural “concrete”. In the Americas they call it ”adobe”, meaning ”the brick”, from the Arabic word al-toba. 

The Spanish Moors brought the word from North Africa.

In Britain the word ‘cob’ derives from old English and means a “lump”.

The British don’t make bricks, but rather slap earth on each other and then carve it to shape. Houses in Devon have buildings still standing over 500 years old.

Earthen building is inherently sculptural, making it beautiful to the eye.

Building ones own house or structure out of natural materials, locally obtained, can root one within their environment.

Building with soil, our temperate carbon banks, can put one in touch with the longevity of life’s existence on earth. Soils establish over hundreds of thousands of years.

Ask yourselves what are the benefits of using natural materials.

Natural materials will breathe, not like modern buildings. They are made to allow the inhabitant greater proximity to the earth, and individual artistic expression. They do in fact feel alive, absorbing moisture as would your skin, and drying out.

They can act as a thermal mass, moderating temperatures inside or acting as heat banks.

Water resistant rather than waterproof, mixes include lime-sand and clay-manure, found in Central America, Africa and Europe.

Litema (“dee-TAY-ma”), a traditional African plaster, made of cow manure and colored clay.

A traditional cob mix is 75% sand 25% clay.

Grab some clay, what does it feel like?

Sticky, slippery and a bit greasy.

Now pulverize into it some sand. When each grain of sand is in contact with clay then you have a perfect cob mix.

Do the crunch test, the snowball test, or shake test.

Make a sample brick only.

Try the shrinkage test on a brazier. Aim for two to three percent.

What other methods/materials are you aware of?

Pise

Rammed earth

Cordwood

Daub & wattle

Straw bale

The Built Environment (See handouts)

Look at the handouts entitle Urban Permaculture, Green Roofs, Third skin, and a section from Christopher Alexander’s A Pattern Language.

Highlight specific points.

· Making cities more self-sufficient

· Eco-villages

· The use of the motorcar and its mitigation

· Planning regulations

· PPG13 – discourage small settlements and get people to live closer to work

· Scattered work

· Work communities

· Benefits of green roofs

Green Roofs (Building Green pp 47-72 see handout)
· Amenity benefits

· Ecological benefits

· Technical & financial benefits

· Environmental benefits

Problems may include wind damage. Can be mitigated by stepped or terraced buildings as well as vegetative planting cf. Mountbatten House, Basingstoke.

Irrigation may need to be applied between March and September.

· Methodology (see handouts)
· Soils 

· Drainage & load
· Planting
· Maintenance
Intensive (traditional) or roof gardens

Intensive management

200mm of soil or more

Irrigation system

Diversity of species

Seating area

Capable of many styles

Extensive (ecological)

Soils as little as 50mm

Not recreational

Low weight can be used on existing structures

Suitable for roofs up to 30o

Earth shelters

Continuous layer between ground and the roof

Running costs are between 40 and 70% of those above ground due to insulation qualities of the soil.

CASE STUDY: The Eco-shelter (See handouts)

· Accredited Project Management (APM)

Should be applied throughout project lifecycle, from concept to operations and maintenance.

Defines what needs to be accomplished, in terms of time, cost, technicality and quality.

Develops a plan to achieve this.

Use appropriate project management tools and techniques.

Employ persons skilled in PM including a PM manager.

Key Performance Indicators (KPI’s).

Risk management.

Quality management.

Time scheduling / phasing.

Resource management.

Budgeting and cost management.

Change management

Etc. etc

What is the business case (defined by the sponsor)?

OBS (Organizational breakdown structure) is project specific










WBS (Work breakdown structure) is task orientated. It can be process based or function based. This process can identify task phases, as well as grouping tasks together.

PBS (Product breakdown structure look at materials i.e. carpet, arris rail, soil etc.




Projects go wrong because tasks take longer than expected. Producing either a network diagram or a Gantt chart relationships between tasks are assessed. (See attached Gantt chart)

ID
Task Name
Duration
Start
Finish
Predecessors

1
Cut and nail in arris rails
30 minutes
3.15pm
3.45pm


2
Cut facia boards
45 minutes
3.15pm
4.00pm


3
Clear site of debris
10 minutes
3.15pm
3.25pm


4
Take pictures from above and below
1 hour 15 minutes
3.15pm
4.30pm


5
Keep time
1 hour 15 minutes
3.15pm
4.30pm


6
Load soil into smaller bags
1 hour
3.25pm
4.25pm
3

7
Cut carpet to size
20 minutes
3.45pm
4.05pm
1

8
Cut pond -liner to size
10 minutes
4.05pm
4.15pm
7

9
Cut underlay to size
10 minutes
4.15pm
4.25pm
8

10
Screw in facia boards
20 minutes
4.25pm
4.45pm
9

11
Carry soil to roof
30 minutes
4.25pm
4.55pm
9
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