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Harvesting rainwater should play an essential role in sustainable living; our roofs 

effectively capture a valuable resource that our current system allows to drain away into the 

ground. Therefore, we can improve our system of gutters and downspouts by including a 

container to hold the water as well as components to redirect the overflow to specific 

locations where irrigation is needed. This improvement would allow us to efficiently use the 

resources nature abundantly provides. 

The Gibbs House Farm has a cistern tower that is currently not being used, and this 

project will aid in the completion of a fully functional rainwater harvesting system. First, this 

system will need to redirect the downspouts into first-flush diverters that will store a portion 

of the water from the beginning of the rain, and then into the cistern.  These are necessary to 

purify the entirety of the water from all the debris that has settled in the gutters before the 

rainfall. Second, the cistern will require an overflow location for the preparation of a heavy 

rainfall. This location will be shaped into a rain garden that will add yet another feature to the 

Gibbs House Property. 

The downspouts of half the house plus the porch will be rerouted into the 550 gallon 

tank (Figure A). Therefore, the approximate area of roofing measured is 986 square feet.  One 

inch of rain will accumulate 0.62 gallons of water per square feet. Therefore, when multiplied, 

the area of half the house plus the porch will collect 611 gallons, which is the most optimal 

downspouts to reroute.  

In regards to the first-flush diverters, studies show that a minimum of one gallon for 

every 100 square feet is required for efficient filtration of contaminants. Therefore, with the 

house measuring 736 square feet, the first-flush diverter will require a minimum of 7.36 

gallons to be stored before flowing in the cistern (Figure B). Calculating the dimensions of the 

PVC piping, the volume of a cylinder is (π)(r²)(h). Therefore the optimal measurements 

calculated to a total length of 12 feet with a 4 inch diameter equaling 1809 in³. Since there are 

231 in³ in 1 gallon, that would equal 7.8 gallons, which exceeds the minimum requirements.  

 In regards to the porch, the system is different, consisting of a series of buckets instead 

of all PVC piping (Figure C). The porch only requires a minimum of 2.5 gallons of water to 

divert, because the porch measures approximately 250 square feet. Three buckets will be 



attached to each other with a rope and pulley system, resting underneath the downspout. 

Inside each of the 2 gallon buckets consists of a PVC pipe in the middle (¾ the height of the 

bucket), inoculated mycelium woodchips and drainage holes. The water will flow into the 

woodchips and then overflowing through the pipe into the next bucket. This method will 

repeat itself for all the buckets, and then the water will flow into the cistern tank through a 

PVC pipe. As the water in the woodchips slowly seeps through the drainage holes, the 

mushrooms act as a purifying agent in the water thus cleansing the water by the time it flows 

through the last bucket into the cistern.  

 As mentioned previously, if the cistern experiences one inch of rain in a 24 hour 

period, 611 gallons of water will be collected. Therefore this overflows the 550 gallon cistern. 

In addition, there is a high probability that our location will receive more one inch of rain in a 

24 hour period. It is important to be prepared for a 100 year storm, which is a 1% chance of 

receiving a high amount of rain in any given year. For Zone 8, SW Michigan, the 100 year 

storm prediction is 6.25 inches of rain. Therefore, when multiplied by 0.62 gallons per square 

feet as well as 986 square feet for our surface area, 3,820 gallons is accumulated.  

 The solution to handle this probable amount of water is a rain garden. The basic 

dimensions are 22 ft. x 16 ft. x 1.5 ft. equaling 528 square feet. These dimensions are optimal 

because there are 7.5 gallons in 1 foot, and when 3,820 gallons are divided by 7.5 gallons, this 

equals 510 ft³. Another important element to have is a berm in order to hold the water in the 

rain garden area until the given allotted time for percolation. Therefore, in order to create the 

berm, we will dig 0.75 feet down and use that soil to pile a 0.75 foot berm. In addition, a main 

component in the rain garden will include inoculated mycelium to act as a purifying agent for 

the overflow water. 

 After the system is connected and operating as planned, a water sample will be taken 

and tested. The importance of this step is to understand what the risks are in the rain water 

running off the roof and into our tank. There are a variety of uses for the water in the cistern, 

however, some are limited to the condition of the water. If the water is not potable, we can 

still take what was collected for irrigation and rinsing off tools. However, if the water is 

potable, we can use it for rinsing vegetables, drinking, and washing dishes. Either way, the 

sole decision to incorporate a rain water harvesting system as an element at the Gibbs House 

is significant in the purpose to efficiently manage the resources that the earth provides.  
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