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What is Water Harvesting?
- Water harvesting is the activity of direct collection 
of rainwater. 
-Water harvesting means to understand the value of 
rain, and to make optimum use of the rainwater at 
the place where it falls.
-Water harvesting means capturing, storing and 
utilizing rainwater for water consumption 
activities, thereby reducing reliance on potable 
water sources
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Rainwater Management

Ghana: Courtesy of Kelly Collins
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Rainwater Management
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Rainwater Management
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Why A Cistern

o Cisterns store rain water
o Rain water can be used for any non-potable 

use such as irrigation, vehicle washing, toilet 
flushing

o Saves money on drinking water
o Stored water does not contribute to runoff
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How Cisterns Work:

o First flush diverter diverts pollen/leaves, etc. 
so clean water enters cistern

o Cistern is sized to match roof size and 
intended use

o A pump is needed for pressure
o May need protection from freezing
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From its founding 
in 1792, until the 
municipal water 
works went into 
operation, Raleigh 
depended on 
springs, wells and 
cisterns for its 
water supply.
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Cisterns
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On December 1, 1875…the two 
louvered structures flanking the 
Keepers’ House are cisterns which 
store rain water.
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cistern

Edenton, NC- Home built in the mid 1800s

In 1903…The 
town’s water 
supply consisted 
of cisterns, the 
town pump, and 
surface wells 
kept on back 
porches.
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Edenton, NC- Home built in the mid 1800s

Cisterns…shall 
be screened or 
oiled whenever in 
the opinion of 
Board of Health, 
such screening 
or oiling is 
necessary to 
prevent the 
breeding of 
mosquitoes. 
Every 
entity…shall be 
subject to a 
penalty of $5.00 
dollars for each 
and every 
offense, and 
each day’s 
continuance…

Ordinance for 
Greenville, NC; 
April 1, 1928

$55.10 using the 
Consumer Price 
Index



www.bae.ncsu.edu/stormwater

Examples of Cisterns

Water Harvesting
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Examples of Cisterns

Water Harvesting
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Water Harvesting-Benefits

o Peak stormwater
flow control

o Stormwater runoff 
volume reduction

o Reduce demands on 
groundwater 
resources

o Promote water 
conservation

Cisterns
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Water Harvesting

Kinston, Lenoir 
County
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Central Capacity Use Area

-Mandated by State to 
reduce consumption 
from aquifer by 25% by 
2008 and 50% by 2013.

-Will utilize other 
sources, but 
conservation is necessary

-Daily water use during 
summer months is over 
400,000 gallons greater 
than winter.
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Site Considerations and Restraints

Gutters and 
downspouts!

AKA: 
“Catchment
System”
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Site Considerations and Restraints

Gutters and 
downspouts!

Are they 
fully 
functional?
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Vehicle Washing

• What is the demand or 
intended use for the system?

• What is the average annual 
rainfall?

• What is the catchment area of 
the rooftop?
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City of Kinston Rainwater Management Demo 
Site

• >4000 (+) sf of Roof

• Gutter Rework & Trenching 
Required

• Demand: 33,000 gal/month

• Design Volume: 5000 gal 
(provides enough h2o for 1.5 
days washing/week)

• Designed by BAE Sr. Design 
Students



www.bae.ncsu.edu/stormwater

Demand: Vehicle Wash

o Number of Vehicles
o Size of Vehicles
o Type of Washer Used
n Power Wash?

o Wash time per sf of 
vehicle

o Frequency of Washing
____________________
Kinston Kinston –– 33,000 gal/month33,000 gal/month
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Choosing a Cistern Type
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Metal 5,000 gallon cistern
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Location of Cistern
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Water Harvesting-Liner
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Water Harvesting Layout
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Overflow

Pump

Gutter 
connection

Water level 
indicator

User
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First Flush 
Assembly
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Cistern Usage
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Maintenance
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Water Harvesting
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Kinston Project Conclusions

o Peak stormwater
flow control

o Stormwater runoff 
volume reduction

o Reduce demands on 
groundwater 
resources

o Promote water 
conservation
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Quiz, #1
1. As cited in this presentation, what is water 
harvesting?

a. Water harvesting is the process by which ditches 
collect stormwater in eastern NC.

b. Water harvesting means to understand the 
value of rain, and to make optimum use of the 
rainwater at the place where it falls.

c. Water harvesting is using water from a water 
provider in contrast to using it from a groundwater 
well.
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Quiz, #2

Terms

-Pump

-Water Level 
Indicator

-Overflow

-Gutter 
Connection
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Overflow

Pump

Gutter 
connection

Water level 
indicator

Quiz, #2
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Quiz, #3

What are three considerations when planning to 
install a water harvesting system?

a. What is the ______ or intended use for the 
system?

b. What is the average annual _______?
c. What is the _______ area of the rooftop?

demand

rainfall

catchment
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Rainwater Management System ApplicabilityRainwater Management System Applicability
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Water UsesWater Uses
Irrigation, washing vehiclesIrrigation, washing vehicles
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Reducing Stormwater RunoffReducing Stormwater Runoff

2000 ft22000 ft2



www.bae.ncsu.edu/stormwater

Education and OutreachEducation and Outreach
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Education and 
Outreach

Education and 
Outreach
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Maintenance Activities
o Conduct a walk through inspection of the entire system 

(screens, plumbing connections, pump, hose, etc.,) on a 
routine basis and after every significant storm event

o Keep gutters open and debris-free
n Cleaning frequency will depend on site characteristics and 

storm event intensity and frequency

o Clean/remove any debris from inlet screens as needed

o Wash inside and outside of cistern  
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o Flush/drain cisterns regularly to prevent build up
o Check pipe connections and valves to look for any 

leaks
o Make sure cistern manhole is accessible, operational 

and secure
o If your system has a water level indicator, check its 

accuracy
o If your system has a pump, follow maintenance 

guidelines provided with pump

Maintenance Activities



www.bae.ncsu.edu/stormwater

Maintenance Activities

o Winter-proof system
n Insulate supply lines, pumps and fixtures if they 

are not sheltered
o Check to insure that the cistern is secured 

with tie downs and/or has a water level in 
cistern that will prevent it from becoming 
dislodged 
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Contact Information

Dwane L. Jones

College of Agriculture and Life Sciences 
NC Cooperative Extension

Phone: 252.747.5831

Email: dwane_jones@ncsu.edu
http://www.wen.ncsu.edu or 

http://www.bae.ncsu/stormwater


