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Rainwater Harvesting: 
Water Testing  

 
 This past summer and fall season, the rainwater harvesting system has been fully functional, 

channeling the water from the gutters, filling up the first flush diverter to eliminate the majority of 
the contaminants, and then guiding the water into the cistern to be used where irrigation is needed 
(Figure I). This water has been used to rinse tools, wash hands, and water crops. This limited use of 
the water is due to the fact that testing had not yet been conducted to discover if it meets the 
standards for potable water, drinking water. However, this semester, I was able to send in a sample 
from the cistern to be tested.  

Therefore, after extensive research, KAR Laboratories was chosen to send the water samples 
into because of several reasons (Figure II). They had the most reasonable price for the amount of 
tests that they could conduct. Among those tests, the highest concerns for acceptable potable water 
limits were all included: Total Coliform, Fecal Coliform (E.coli), Nitrite/Nitrate, Lead, and Zinc.  

After receiving the lab results of the drinking water test from KAR Laboratories, many of 
the tests, the lab declared acceptable. However, there were several tests that lab did not explain as to 
whether or not they were acceptable. After researching all such test results, there were some tests 
that not meet the accepted values for drinking water. Before we could use the water, each test that 
might have been of concern, was to be researched and addressed to see how each one might affect 
the drinking water, if at all. 

First, Alkalinity was tested to be at 8 mg/L, and the acceptable range is from 80-100 mg/L. 
The lower the value, the more likely the water is to be corrosive, and could possibly irritate the 
eyes. However, several sites concluded that alkalinity was not a health concern if consumed.   

Second, bicarbonate was also found to be at 8 mg/L, however it is the main contributor to 
alkalinity, as in, it makes up the majority of alkalinity. Therefore, if alkalinity is not considered a 
health concern, then neither is bicarbonate.   

Third, Corrosivity, in regards to Langelier, was tested at -3.8 S.U. where a negative value 
designates the tendency for the water to corrode metal. Fourth, Corrosivity, in regards to Ryznar, 
was tested at 13.8 S.U. where a value higher than 8 designates the tendency for water to corrode 
metal. Therefore, there are little to no metals in the system, but yet research indicates that it does not 
pose a problem if consumed.  

Fourth, the pH level was at 6.3 S.U., however the accepted values have a range of 6.5-8.5 
S.U. where the value of 7 S.U. is neutral. Research indicates that a level below 4 can cause 
irritation, however it is still important to keep the level of pH in that accepted range, so this does 
pose a problem.  

Fifth, the Silica level was at 0.5 mg/L where the normal range is from 5-100 mg/L. 
However, this seems to be normal in drinking water, and does not pose a concern in regards to a 
smaller amount.  



		
When we tested for Fecal Coliform (E. coli), which is of the most concern, thankfully we 

received a negative result. However, for Total Coliform, our test result was positive. This prompted 
research to be done, in order to find out how this will affect our water. Total Coliforms, the 
collective name for all coliform groups, includes bacteria that are found in the soil, in water that has 
been influence by surface water, and in human or animal waste. However, pathogens are actually 
the concern, but are difficult to detect. Therefore, people test for coliforms because they are 
indicators as to whether pathogens can grow or not. If coliforms can easily grow, then pathogens 
can also easily grow.  

However, most coliform bacteria do not cause disease. Fecal coliform is part of total 
coliform, and in drinking water, any fecal coliform presence is a warning sign that action should be 
taken. Thankfully, we did test negative for fecal coliform, so we do not have to worry about that. 
General coliforms indicate that water has come in contact with plant or animal life and are 
universally present. They are of little concern at low levels, and at very high levels, they indicate 
that there is a large amount of compost in the water, which could include pathogens.  

One source said, “Total coliform bacteria are common in the environment (soil or 
vegetation) and are generally harmless. If a lab detects only total coliform bacteria in drinking 
water, the source is probably environmental and fecal contamination is unlikely. However, if 
environmental contamination can enter the system, pathogens could get in too. It is important to 
find and resolve the source of the contamination.” 

Therefore, certain actions must be taken before we can allow people to drink the water from 
the cistern. Since total coliform is present, we need to use ultraviolet light or other methods, so that 
once the water reaches the spigot, it is bacteria free. In addition, something must be added possibly 
by way of a filter, to increase the pH to cause the value to rise to fit within the acceptable range. We 
will then need to test for Total Coliform and pH again. Lastly, we need to test for Volatile and 
Synthetic Organic Compounds (VOCs and SOCs) because that what the Kalamazoo County 
requires for non-community water supplies.  

Winterization 

 In addition to water testing, a plan to winterize the tank was implemented. In the case of 
warmer temperatures, water could still flow into the gutters, but there needed to be a way to channel 
the water away from the house since the tank would be disconnected. Therefore, the 50-foot 
overflow, 2-inch piping that had been previous laid 6 inches beneath the ground, was excavated and 
replaced with 50 feet of 4” black corrugated piping. An ‘L’ connection piece was also installed to 
create a method of directing the water from the bottom of the first flush diverter and away from the 
house when the tank would be disconnected (Figure III). 
 After installing the piping, the water from the tank had to be drained. It was distributed into 
a couple rain barrels and then the rest was used to water the trees in the food forest. Next, the output 
connection was disconnected to prevent water from freezing within the pipes (Figure IV).  

In addition, the first flush screw cap at the bottom was disconnected and a 4-inch pipe was 
securely fastened and fitted into the cap to flow straight into the overflow piping, away from the 
house (Figure V). Since the end of the overflow piping was exposed, a mosquito netting was 
secured on the end. Lastly, the top of the cistern that was initially left open was closed by the screw 
cap that came with the cistern.   



		
Once the winter season is over, the cistern will be reconnected to begin harvesting water 

again. Also, the overflow pipe and connection will be replaced with 4-inch piping. The overflow 
connection is currently composed of 2-inch sections. Since the input is a 4-inch pipe, the output 
piping must be the same size or larger, if not, the water has the possibility of flowing too quickly, 
backing up and causing a leak. Therefore, this piping should be altered as soon as the tower is 
reconnected.  
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