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Your clients want a roof-water catchment system to reduce their use of city water. They are a 4-person household that uses an average of 100 gallons per person per day (with approximately 50% used for irrigation). They live in a 2000 sq. ft. house with an asphalt shingle roof on a ¼ acre lot landscaped with lawn and flowers. Their home is located in the SF Bay Area in an area that receives an annual low average rainfall of 25 inches.

As permaculture designers, your challenge is to recommend a practical water conservation system based on your clients wishes.

Determine the following:

1. Determine their water income, the total amount of rain that could be caught off your clients’ roof, using the calculation below:

1” rainfall x 1000 sq. ft. roof = 600 gallons of water 

low (25 inches x 600 gallons) x 2 = 30,000 gallons per year

high (40 inches x 600 gallons) x 2 = 48,000 gallons per year

2. Determine their water expenses, the average annual water use in gallons

400 gal/day x 365 days = 146,000 gal/year (73,000 outdoor use during 6-month dry season)

3. Brainstorm what you might recommend to your client

• Water conservation

· Low-flow faucets on sinks and showers

· Low-water-use toilets and laundry machine

· Install greywater systems to catch laundry (and perhaps sink and shower water) water to irrigate landscape

(OAEC community laundry use for 25 people = 100 gal per day;

4 people is 6.25% of 25 people thus 100 gal divided by 6.25 = 16 gallons;

4 people, 30-50 gallons laundry cycle on old machines = 16 gallons per day or 5,810 gal/year, but only need during dry season so divide in half to get 2,905 gals for irrigation;

with low-flow laundry (10 gallons per load) = 1/3(2,905)= 872.4 gallons)

· Change landscape to low-/no-water plants and food crops in order to reduce outdoor water needs by at least ½ to 38,000 gal/dry season

• Does client have space and $ for a 30,000-gallon tank to irrigate landscape during dry season (asphalt roof yield is better as non-potable water)? If not what is the next biggest size they have space and money for?

Other:

• If water use was cut in half= 76,000 gallons; ½ of that is outdoor use during the 6-month dry season = 38,000 gallons or 6333 per month; 

thus 6000-gal tank = approx. 1 month irrigation

15,000-gal tank = slightly less than 2 mo irrigation (12666 gal)

20,000-gal tank = 3 mo irrigation (18,999 gal)

25,000-gal tank = slightly less than 4 mo irrigation (25,332 gal)

30,000-gal tank = slightly less than 5 mo irrigation (31,665 gal)

35,000-gal tank = slightly less than 6 mo irrigation (37,998 gallons)

40,000-gal tank = 7 mo irrigation (or complete of 37,998 gallons needed during 6-month dry season with small buffer)

Tank cost is approximately $1 per cubic ft  (about 7.5 gallons) of water storage, thus 20,000 gal tank = $20K (However, we have just come across 30,000 - 50,000-gallon freestanding water bladders for $.10 per gallon)

• What is the benefit of even putting in a 15,000-gallon tank and using it to water at the end of the dry season (Aug-Sept)? Watershed-wide rehydration to take stress off of native animals, especially salmon.


