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 Or Needed for Irrigation?
By Mike Mecke, Water Resources Specialist, Texas Cooperative Extension Center, Fort Stockton

An amazing amount of water can be collected. The rule of thumb is 600 gallons of water per inch of rain per thousand square feet of catchment area. Here is the basic formula for calculating the potential amount that can be collected: 

	catchment area of building1 x inches of rain x 600 gallons



1000 


1 Calculate the catchment area using the footprint of the building plus the length of the overhangs. In other words if your building is 25 feet by 50 feet the catchment area is 1,250 square feet.  [Total roof area draining into your cistern(s)]
Sample calculation: 

	1,250 sq ft of catchment area x 3 inches of rain x 600 gallons per inch



1000 

	= 2,250,000



1000                     = 2,250 gallons of water collected from a 3 inch rain

	


How much rainfall can really be collected?

Not all the rain that falls can actually be collected. Factors affecting collection efficiency: 

· A small amount of rain, 3/100s to 1/10th of an inch, will be needed to wet the roof and fill the roof washer, or will evaporate off of a hot roof surface at first.
· Some of the rain will overshoot the gutters or spill out of gutters during heavy downpours.
· The type of roof and roofing material affects efficiency – metal vs. asbestos shingle for instance. 

· Once storage tanks are full any additional rain will not be collected. 
Efficiency is usually presumed to be 75% to 90% depending on system design 
P – 2 

RWH  Calculations Example
How much rain will fall?[image: image2.jpg]



How much rain will fall in a given year is unknown. Rainfall data for previous years can be used to predict how much rain may fall.

The first step in determining reliability of rainfall is to find out the average rainfall in your area. This may be all you need to know if you are relying on rainwater as a supplement to another source.

If rainwater is your sole source of water, you need to know more than average rainfall. You need to know what the least amount of rainfall in a year can be and you need to know when the rain falls. If part of the year is very dry, can enough water be collected during the rainy months to last through the dry months? If only the minimum amount of rain falls in a year will that be enough to meet needs?

Least Amount of Rainfall[image: image3.jpg]



It is important to examine the worst case scenario. A handy rule of thumb to determine the likelihood of low rainfall is to take the average amount of rainfall for an area and divide it by two. For example, for an averages 32 inches of rain a year: divide 32 inches by two and you get 16 inches. per. year.
· Assume 1,250 square feet of catchment area 

· Assume 16 inches of rain in the year 

· Assume 75% collection efficiency 

	1,250 x 16 x .75 x 600

-------------------------------                        = 9,000 gallons of water a year
1000 

	


On the other hand in a year of average rainfall (8 inches) in El Paso, you can collect 
	1,250 x 8 x .75 x 600



1000 

	= 6,000 gallons of water a year (minus any inefficiencies)


Source:  http://www.thehandstand.org/archive/january2003/articles/rainwater.htm
Rainwater for Irrigation

· Since the largest need for irrigation water occurs during the time of lowest rainfall and highest temperature, a rainwater system designed to meet this need will have to capture water prior to the summer. 

· The size of the storage system may be prohibitive for using rainfall for the sole source of irrigation water in large or water-intensive landscapes. A low water demanding landscape is required. 

· The average rainfall will not indicate the actual amount that will fall in any particular year. 

· Table 3.0 shows the amount of gallons of rainwater that can be captured from rain for various roof areas in smaller increments (these are termed rainfall "events") and the gallons of water it takes to irrigate various landscape areas to equal a certain amount of rainfall. 

· Table 3.0 and the average rainfall amounts are useful in calculating the storage size and roof area associated with various irrigation requirements. 

The landscape to be irrigated for this example consists of 2,500 square feet. It is determined through consultation with landscape specialists that the plants should receive a minimum of one inch of rain per week to be healthy from June through September. The roof area for collection in this example will be 1,500 square feet. 

· 1. Table 3.0 shows that 2,500 square feet of landscape area requires a little over 1400 gallons of water to equal one inch of rain. (Find 2,500 in the landscape/roof size column and follow across to the one inch rainfall column.) 

· 2. In 16 weeks (June - September), the water requirement is 22,400 gallons. (16 weeks x 1400 gallons per week) 

· 3. Choose if you wish to assume average rainfall or a lesser amount will fall during this period. For this example, we will estimate that only half of the average summer rainfall will occur. (June through September rainfall totals 10.79 inches. We will assume therefore only 5.25 inches will fall.) 

· 4. Select the amount of gallons from Table 3.0 that this amount of rainfall will equal. The five inch column for 2500 feet of area equals 7,023 gallons. The 0.25 inch column for 2,500 feet gives 351 gallons. (The total is 7, 374 gallons. This is the amount of natural rainfall the landscape will receive.) 

· 5. Subtract the natural rainfall (7,374) from the required amount (22,400) for the net need of the landscape. This amount equals 15,026 gallons. This is the amount of water that will need to be collected for irrigating the landscape when rainfall is half the average amount. 

· 6. The roof area during this period will similarly receive 5.25 inches of rain which can be collected for irrigation purposes. Locate the 5 inch column and the 0.25 inch column totals for 1,500 square feet of roof/landscape area. (The 5 inch total is 4,214 gallons and the 0.25 inch column gives 211 gallons for a total of 4,425 gallons.) 

· 7. Subtract the amount the roof will collect in step #6 (4,425 gallons) from the required amount in step #5 (15,026 gallons). (15,026 minus 4,425 equals 10,600 gallons. This is the amount of rainwater that must be in storage prior to June for use as irrigating water for the landscape if rainfall is one half the average amount.) 

	Table 3.0


	Landscape / Roof Size
in Square Feet
	Rainfall in Inches


	
	0.25
	0.50
	0.75
	1.00
	2.00
	3.00
	4.00
	5.00 
	6.00

	1000
	140
	281
	421
	562
	1124
	1685
	2247
	2809
	3371

	1100
	154
	309
	463
	618
	1236
	1854
	2472
	3090
	3708

	1200
	169
	337
	506
	674
	1348
	2022
	2697
	3371
	4045

	1300
	183
	365
	548
	730
	1461
	2191
	2921
	3652
	4382

	1400
	197
	393
	590
	787
	1573
	2360
	3146
	3933
	4719

	1500
	211
	421
	632
	843
	1685
	2528
	3371
	4214
	5056

	1600
	225
	449
	674
	899
	1798
	2697
	3596
	4494
	5393

	1700
	239
	478
	716
	955
	1910
	2865
	3820
	4775
	5730

	1800
	253
	506
	758
	1011
	2022
	3034
	40455
	0566
	067

	1900
	267
	534
	801
	1067
	2135
	3202
	4270
	5337
	6405

	2000
	281
	562
	843
	1124
	2247
	3371
	4494
	5618
	6742

	2100
	295
	590
	885
	1180
	2360
	3539
	4719
	5899
	7079

	2200
	309
	618
	927
	1236
	2472
	3708
	4944
	6180
	7416

	2300
	323
	646
	969
	1292
	2584
	3876
	5169
	6461
	7753

	2400
	337
	674
	1011
	1348
	2697
	4045
	5393
	6742
	8090

	2500
	351
	702
	1053
	1405
	2809
	4214
	5618
	7023
	8427


By knowing the average amounts of rainfall that can fall in the period preceding the summer irrigation period, the time needed to collect that amount of water can be estimated. (Use the 1,500 square foot row on Table 3.0 and add each month's average rainfall until you reach the required amount.) 

Some parts of the landscape may require water throughout the entire year in various amounts. Total the requirement for each month in the same manner as in the example above and follow the same procedure. When calculating water requirements for an entire year, it is best to use the average monthly rainfall figures rather than a conservative amount as in the above example. 
· Distribution 

· Removing the water from the cistern can be achieved through gravity, if the cistern is sufficiently high enough, or by pumping. 

· Most cases will require pumping the water into a pressure vessel similar to the method used to withdraw and pressurize water from a well (except a smaller pump can be used to pump from a cistern). 

· A screened 1.25 inch foot valve inside the tank connected to an 1.25 inch outlet from the cistern approximately one foot above the bottom (to avoid any settled particles) will help maintain the prime on the pump. A float switch should be used to turn off the pump if the water level is too low. 

· Another alternative is the use of a floating filter inside the cistern connected to a flexible water line. This approach withdraws the water from approximately one foot below the surface which is considered to be the most clear water in any body of water. 

· The water that will be used for potable purposes can pass through an inline purification system or point of use water purification system. Other uses for the water do not need additional purification. 
Source:

http://www.greenbuilder.com/sourcebook/RainwaterGuide2.html#example
