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Design – Module 3:

Water Recycling
Greywater

The drought conditions that we are experiencing have forced gardeners to consider alternative ways to water their gardens. One of the alternative means is through the application of greywater which is becoming an increasingly accepted method of garden irrigation. The use of recycled water creates many challenges for a landscape designer and contractor. Firstly there can be some significant costs associated with setting up these systems. Secondly, there are issues relating to plant and human health and gardeners should consult the Environmental Protection Agency (EPA) or Council on these points. However, in terms of reducing the huge environmental impacts associated with building new dams, the use of recycled water is something every gardener should consider.
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The domestic or household wastewater that comes from the laundry and bathroom is called “greywater.” Toilet-water is termed “blackwater” and although kitchen water is technically termed greywater, it is treated as blackwater. Recycling household wastewater for use on garden beds is an excellent way of saving water. Unlike rainwater, which is seasonally available, greywater is available every time you shower or wash. 

	Source
	Typical Pollution Components
	Risks

	Bathroom

55% of Greywater
	· Faecal contamination and urine

· Chemicals from bathroom products

· Hair, lint, body cells, dirt
	· Bacteria and viruses

· Chemical accumulation

	Laundry

35% of Greywater
	· Detergents, often contain ammonia, phosphorus and sodium

· Bleaches and disinfectants, fabric softener

· Faecal contamination
	· Excessive nutrient build up

· Toxins killing beneficial soil fauna

· pH issues with sensitive plants 

	Kitchen

10% of Greywater
	· May be heavily contaminated with food particles, grease, cooking oils, detergents and other cleaning agents 
	· Fats not broken down repel water

· Contaminants harmful to plants and soil organisms


Using greywater in the garden
Greywater should be distributed subsurface onto garden beds or lawn areas. The water should be alternated between areas to prevent any build up of toxins or harmful pathogens. A standard sized garden may be separated into four or five areas. Each of these areas may then receive greywater for a short number days at a time and then be rested for the remainder of the cycle. This style of watering regime also helps to prevent the plants from receiving small volumes of water each day that would result in shallow rooting. 

A number of plant species are not suitable for irrigation using greywater due to their intolerance to the chemicals found within the water. The water may contain high levels of salt and numerous other chemicals depending on the household input. Phosphorus can be found in many laundry detergents and can cause toxicity for many native plants, especially those from the Proteacea family. The wastewater can also be high in pH (alkaline) causing acid-loving plants to become nutrient deficient.
Please note: The effects of pH and nutrient deficiencies on plant health are discussed in the The Basics – Module 3: Maintaining Soil Health.  
Greywater systems 
There are several ways for a plumber to set up a greywater system, which depend on access to the piping and the amount of ‘drop’ from the greywater origin to the garden bed. Systems can be as simple as a flow diversion fitting and hose, or something more complex such as a surge tank with a pump.
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Simple diverters are normally the cheapest option. They are connected to the waste pipe from the laundry or bathroom and installed by either cutting away a section of the piping or inserting a device into the piping via the inspection opening. Generally the removal of piping and the installation of a diverter is the preferred option as it does not constrict the water flow from the household. Any constrictions in the flow of water can cause the system to back up into the house and cause flooding.
The water should be distributed in a pipe that is no smaller in diameter than that of the wastewater pipe. To ensure that the system operates correctly the height of the distribution pipe must always remain below the height of the fixture.
Diverter systems incorporating a surge tank can overcome a number of the shortfalls of the simple diverter systems. They are not designed to store the water for any period of time but to prevent the loss of soil, and aid infiltration by slowing the water as it exits the household. These systems are ideal for laundries as the water from a washing machine is expelled with a great amount of force. Surge tanks may also incorporate a sump pump that can pump the water to areas above the height of the household fixtures.

Plumbing regulations (statutory rule 148) state that drainage and water supply work must be carried out by a licensed plumber. This includes plumbing greywater overflow back into the sewage system. While professional landscapers can discuss options with customers, we recommend that your customers seek the services of a licensed plumber when installing greywater or rainwater tanks.
Components of greywater that can affect the garden
As a general rule it is best to avoid irrigating gardens when the following are in greywater: 
· Washing detergents with high phosphorous and salt levels (refer to the SGA website information sheet on Detergents in Greywater)
· Bleaches and other disinfectants  
· Fats (from soaps)
· Fabric softeners
There is very little research on the effect of long term greywater use on soil and various plant species. If you notice any negative changes in the health of the plants or soil in areas of greywater irrigation, immediately stop using the greywater and determine the cause of the negative response.
Potential impacts of greywater on the environment
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Greywater can increase nutrient loads in the environment. The eutrophication of our waterways can result in blooms of blue-green algae, causing widespread damage to aquatic and riparian ecosystems. Increased nutrient loads can also increase weed growth, further contributing to the strain placed on our natural systems. 
To stop this occurring, do not allow greywater to run into any drains, rivers, creeks or stormwater systems. Selecting an environmentally friendly washing detergent decreases the amount of nutrients in the water, and decreasing fertiliser inputs on the garden allows the plants to take up as many nutrients out of the water as possible. Only using greywater during prolonged dry periods further prevents any probability of contaminated water entering the natural environment.
Health issues related to greywater use

Greywater can contain organisms that may pose health concerns; however, this can be minimised by following these points:
· Don’t store unused greywater for longer than 24 hours 
· Apply by sub-surface irrigation (it is illegal for greywater to be airborne, that is, via sprinklers etc)
· Do not allow greywater to run into neighbouring properties
· Don’t use greywater containing nappy-wash or bleach.
· Don’t use the water if someone in the household has an infectious disease (e.g. Gastroenteritis)  
· Don’t allow children to play with or in the greywater.
· Don’t allow pets to drink the greywater.
· If irrigating edible plants, don’t water onto parts that will be consumed. 
· Keep filters free of lint
· Tanks must be cleaned out regularly to remove sludge build-up.
· Wear gloves when gardening in areas irrigated with greywater
· Send greywater down the sewage during periods of wet weather
· Ensure the system is failsafe
For a full list of potential health issues please read EPA publication 812.2 Reuse options for household wastewater.
Treated Greywater Systems

Treated greywater systems turn the wastewater from bathrooms, laundries and kitchens into Class A or above reclaimed water. Class A reclaimed water contains less than 10 E. coli organisms per 100 ml, 10 mg of suspended solids and a pH between 6 and 9. These levels are considered safe for use for a range of activities including use for irrigation on produce gardens. 
Treated greywater systems operate on one or a combination of mechanical, biological and chemical processes that remove the nutrients, solids and microbes from the water. Once the water is treated it can be used throughout the garden or stored for later use.
Treated systems can be quite expensive (approximately $10,000) and require maintenance to be carried out by a registered professional, this may be required up to four times a year depending on the Council and system requirements. Treated systems normally require power to operate pumps and disinfection equipment, these costs should also be factored into the total costs of installing the equipment. 
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