Water water everywhere

P. Whitefield Earth Care Manual Chapter 5 pp 91-118

B. Mollison Introduction to Permaculture Chap. 2, 5 & 7 pp55-62, 119-121 and 164-170

B. Mollison & D. Holmgrem Permaculture 1 Chap. 6 p46-48, 57-60

“Water can produce far more food per square metre than land, up to 20 times more productive”. (Bill Mollison)

Water in the landscape

When the Romans built the first aqueducts the population was less than 3% of what it is today.

94% salt water

6% fresh


Icecaps 2%


Deep underground 4%

0.003% available = 10 million litres per person.

25% in the great lakes and Lake Baikal, Siberia, which is now polluted.

There are few human food crops that grow well on poorly drained soils.

Drainage becomes an option here.

70% of all water used world-wide is for irrigation of agricultural crops.

Embodied water in cotton imports is 1.5 billion cubic metres per year. One kilo of cotton requires 10,500 litres of water.

Households account for 40% of all water in Britain, or 65% of all treated water.

In Britain agriculture uses only 1% of water; electricity generation is the biggest single use.

At the start of the 21st century more than 31 countries suffer chronic water supply increasing by 17 more over the next 20 years.

Organisations such as the Water Supply and Sanitation Collaborative Council WASH program tackle water issues – see www.wsscc.org
The World Water Council was formed in 1996.

The Water Regulations in England and Wales and Water Byelaws in Scotland are overseen by the Water Regulations Advisory Committee (WRAC), administered by DEFRA

The water cycle
· Rain water

Reduces the need to collect from distant sources

Urban environments are too polluted for potable water supplies; use for irrigation instead

· Surface flow

Rivers, streams and lakes

Roofs

Hard surfaces

· Ground flow

Underground aquifers & streams (renewed from years to centuries)

Fossil aquifers e.g. the Sahara in Arabia

Southeast England is not being recharged as fast as it is being extrapolated. The recent wet winters are mitigating the effects of these actions.

· Natural landscape of wetlands and woodlands 


Absorbs and slow down the rate of dissipation through capture by humus and leaf litter


Tree roots allow deeper penetration


Trees transpire 15% more water than grassland


Prevents eutrophication


Decentralised settlements increase water management

Natural landscapes increase wildlife but reduce the potential for aquaculture

· Flood plains


The most fertile plains


Traditionally used for building, meadow or summer pasture


Most flood plains have been drained

· Storage

· Purification

· Supply

· Recycling

· Infiltration

· Drainage

· Conservation

· Aquaculture
Water on farms

Irrigation is mainly located to drier parts of England and so has a regional impact.

Drainage may be the best option.

Keylining after PA Yeomans

“A combination of undersurface cultivation and a network of ponds to distribute water more evenly and to store it for other uses”.

A soil water deficit means water is channelled from a wetter area using a deep tined cultivator.

For regions where wetness is more of a problem than dryness then ponds are sited as to be filled by diversion drains which intercept runoff from the land. 

A fall of between 1:600 to 1:1,500, the latter for more erodable soils.

Ponds are only suited to heavy soils, without the use if pond liners.

The best pond sites are located at the keypoint in a side valley; a series of keypoints parallel to the main valley form a gentle descending slope. Each overflow feeds the drain into the next.

Swales

Swales are broad, narrow furrows running exactly along the contour and allow water to seep into the landscape slowly.

Ditches, on the other hand, take water away.

Swales are normally installed as a series on a slope.

Swales must not overflow or else a gulley may form. On a farm they are usually not less than 2 meters wide including the bank.

Urban swales may be covered in stones or gravel. 

They can also be planted up with deep rooting plants such as the umbellifers, or with moisture-attentive plants like vegetables. 

The banks of a swale can become access paths.

The Hydraulic Ram

With two moving parts it raises water from a lower part of the landscape to a higher part.

Will keep running for a century or more.

Water is taken upstream from the ram, ideally with a supply head of 1-2m.

Water flows through the valve box with the waste valve open.

This flow closes the valve and causes pressure in the box. The rising pressure opens a non-return delivery valve and water enters the air vessel, compressing the air.

This shoots water through the outlet to a storage tank higher up the hill.

A 2m head can deliver water to a 60m head.

Domestic supply

Only by reducing consumption to below the national average will rainwater fulfil all out needs.

Water meters in Britain mean that consumption has gone down 10%.

· Conserving

Use measures during washing, toilet duties, bathing and stopping leaks. 

Lag a dead leg to prevent running out unnecessary water.

Fit spray taps.

Collect pee for the garden.

Compost vs. low-flush toilets. Dual flush toilets now use 4 & 2 litres. 

Water reduction in the garden.

Humus

Mulching

Perennials

Polycultures

Shelter

Efficient irrigation

Containers

Matching e.g. beans and squashes require water mainly during flowering and fruiting, onions and roots less.

· Re-using

Grey water needs to be treated within 24 hours. Sealed systems are available for domestic use.

Systems change in sophistication depending on the climate.

Siphoning the bath ware if it is uphill vs. modification of the plumbing.

Avoid bleach, softeners and whiteners, ‘biological’ detergents, and hard soap (reduces sodium).

Unless pre-treated, avoid continuous use of grey water.

Common reeds thrive on high-sodium grey water.

Production reedbeds consume rather than cleaned. Can be used for mulch production also.

· Rainwater harvesting

Use the largest storage tanks viable.

Utilise gravity for efficient watering.

In areas of low air pollution it may be possible to go off the mains.

Filters for fitting rainwater collectors will further reduce the co-efficient.

Annual rainfall figures can vary greatly from local data. It also varies from the annual average.

The new calculation is:



Roof area in m2 x runoff coefficient (0.7 in Britain for pitched roofs, 0.5 for flat roofs) x filter efficiency ().8 or 0.9) x annual yield (litres)

Calculating tank size is a factor of drought length.

Rainwater will go stagnant if OM is present.

Practical reedbed system


















Sewage treatment

Mains

Pollution includes heavy metals which destroy soil microbes and contaminate human food.

The sewage works create both a liquid and a sludge, the former dealt with aerobically, the latter anaerobically. 


Liquid is spread over clinker.

Methane gas is a useful by-product.


Septic tanks



Divided into a crust, liquid and sludge.



Liquid to leachfields need to avoid streams.

The crust can be composted.

Solids are removed periodically.


Methane digester



More efficient in warmer climates on a small-scale.

In temperate climates some of the gas needs to be used for heating, and then it requires large-scale operation.



The solid residue is a high-quality compost.


Reedbeds


Yellow flag iris and reedmace are sometimes used.



Sometimes as good as commercial systems.



Horizontal reedbeds can act as a final cleanser.



Suitable for a small community.



Virtually all organic matter is oxidised.


WET (Wetland Ecosystem Treatment)

More extensive and diverse, incorporating many different habitats.

Useful land that produces woody and herbaceous plants for fuel, craft materials and mulch.

Installation costs can be as little as 10% of hi-tech systems.


Compost toilets


These are the best local systems.



Do not require water.



Grey water needs to be handled separately.



Twin vaults deal with the risk of mixing.

Urine has high nitrogen, and is in general a richer material than faeces.

Urine can be added to compost heaps with a carbon source, and then an activator like comfrey or grass in order to feed the decomposers with protein.

Aquaculture

“The farming of  plants and animals for human consumption”.

Conventional practice is another monoculture, causing a build up of pollution due to unpleasant chemicals used to remove parasites, uneaten food, masses of fish manure and overcrowding.

Salmon and trout are fed pelleted fish food such as that made from sand eels. In their natural habitat they would also graze of plants.

Much of the food for wild trout comes from caterpillars falling off the leaves of alder.

Design for:

· Edge

· Soluble nutrients

· Constant water i.e. productivity is a factor of optimum level 

· Temperature buffering e.g. fish are cold blooded

· Stacking cf. potential niches

Aquaculture needs to be integrated with other activities for it to be sustainable.

Animal dung also feeds plankton.

Rotating ponds allows some to be drained and the collection of humus can be utilised for dry land cropping.

Polycultures allow plants, animals and fish to benefit each other. The outfall of  a pond should be used for irrigation.

For instance, the water flea is a vital food for carp, found where cattle drink and shit. If effluent is introduced then carp will abound. The runoff is then passed through a reedbed system.

Fish for food

Western Europeans prefer trout to carp, though with the use of a polytunnel food fish include the Silver, Bighead and Grass carps. The carnivorous diet of a trout may not be sustainable.

Trout need running water for a high level of oxygen; carp do not.

Carp do not require additional feeding either i.e. 3 pond (5 x 20m each) can give 50kg of fish per year. 

A permit from the Environment Agency is required before fish can be introduced to a pond.

Plants for food

Many water plants have roots, shoots and tubers high in starch or sugars. The most productive are the shallow water tall types. 

Main problems are that of harvesting, even though competitive plants tend to grow in pure stands.

Pond edges tend to be nutrient sinks from the landscape.

Draining the pond may be the option for harvesting, or going small-scale is also viable.

Reedmace, the rhizome of which is ground into flour, is very palatable. Having various edible parts it could become one of the major staple foods of the world. It requires on 15cm of water and can be grown around chinampas. Leaves and stems can be used for thatching and mulching. The seedbeds for insulation, absorption and buoyancy.

Animals in water

Ducks are efficient slug eaters, as are frogs.

Frogs are sensitive to polluted water, but can breed in as little as half a square meter.

Tadpoles will feed on microscopic pores.`

Biological pond





Vertical reedbed





Vertical reedbed





12v pump feed





Underflow





Overflow





Gravel drain





Grey water inflow





Clear area with perforated partition and balcock





Interesting plumbing facts





Plumbing derives from plumbarius, the Latin for “worker in lead”.  Roman plumbers were masters.


After the fall of the Roman Empire until the late 18th century there were virtually no technical developments in plumbing.


Rapid urbanisation resulted in widespread disease.


The principle laws in the UK are Water Regulations made under Water Acts and Building Regulations made under Building Acts. The Water Supply Regulations 1999 permit ”Approved Contractors”.
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