Stormwater Control

2.2.26 Rain Harvesting (Tanks/Barrels)

Description: Rain harvesting is a container or system designed to
capture and store rainwater discharged from a rood. The rain
harvesting system consists of a storage container, a downspout
diversion, a sealed lid, and an overflow system. Typical rain
harvesting systems hold between 50 and 500 gallons of water, and
may work in series to provide larger volumes of storage.

KEY CONSIDERATIONS
ADVANTAGES / BENEFITS:
 Provides reduction in runoff volume
 Low-cost, effective, and easy to maintain
 Offers flexibility with volume of water to capture
 Potential water savings
 Healthier for plants and gardens due to non-chlorinated
water
DISADVANTAGES / LIMITATIONS:
 Small storage capacity
 Requires some attention
 If not attended to after a rain, leaking can cause damage to
adjacent building foundation
 High construction cost when compared to the low cost of
municipal water supply
 Certain roofing materials can cause runoff contamination (reuse)

STORMWATER
MANAGEMENT SUITABILITY
P

Water Quality Protection
Streambank Protection
On-Site Flood Control
Downstream Flood Control
IMPLEMENTATION
CONSIDERATIONS

L

Land Requirement

L

Capital Cost

H

Maintenance Burden

Residential Subdivision Use: Yes
Hi Density/Ultra-Urban: Yes
Drainage Area: Depends
Soils: No Restrictions
L = Low M = Moderate H = High

2.2.26.1 General Description
Rain harvesting (also referred to as rain pails and rain savers) are used as a water conservation practice and a
stormwater management strategy. Capturing water in a rain tank/barrel prevents runoff from flowing down a
driveway or across a parking lot and picking up soil, pesticides, and other pollutants before entering the storm
sewer system.
Rain tanks/barrels not only store water, but also help to decrease the water supply demand during the sweltering
summer months. Only 1/4 inch of rainfall runoff from the average roof will completely fill the typical barrel.
Collection of water from rooftop runoff can provide an ample supply of free 'soft water' containing no chlorine,
lime, or calcium. Because it tends to have fewer sediments and dissolved salts than municipal water, rain water
is ideal for a multitude of applications, including organic vegetable gardens, planter beds for botanicals, indoor
plants, automobile washing, and cleaning household windows. Saving water in this manner will reduce the
demand for treated tap water, and save money by lowering the homeowner’s monthly bill. Rain water diversion
will also help decrease the burden on water treatment facilities and municipal drainage systems during storm
events.

A typical rain harvesting design will include a storage container with a hole at the top to allow for flow from a
downspout, a sealed lid, an overflow pipe and a spigot at or near the bottom of the barrel. The spigot can be
left partially open to detain water or closed to fill the barrel. A screen is often included to control mosquitoes and
other insects. Rain tanks/barrels can be connected in series to provide larger volumes of storage. Larger
systems for commercial or industrial use can include pumps and filtration systems.
For every inch of rain that falls on a catchment area of 1,000 square feet, approximately 600 gallons of rainwater
can be collected. Ten inches of rain falling on a 1,000 square foot catchment area will generate approximately
6,000 gallons of rainwater.

2.2.26.2 Design Criteria and Specifications


The required capacity of a rain barrel is a function of the rooftop surface area that drains to it, the
inches of rainfall required to fill the barrel, and water losses due primarily to evaporation. The general
rule of thumb to utilize in the sizing of rain barrels is 1 inch of rainfall on a 1000 square foot roof will
yield approximately 600 gallons.
Sample Calculation
Rain barrel volume can be determined by calculating the roof top water yield for any
given rainfall, using the following general equation:
Equation 1. V = A2 x R x 0.90 x 7.5 gals./ ft.3 where:

V = volume of rain barrel (gallons)
A2 = surface area roof (square feet)
R = rainfall (feet)
0.90 = losses to system (no units)
7.5 = conversion factor (gallons per cubic foot)

Example: one 60-gallon barrel would provide runoff storage from a rooftop
area of approximately 212 square feet for a 1.5 inch (0.125 ft.) of rainfall.
V = 212 ft.2 x 0.125 ft. x 0.90 x 7.5 gallons/ft.3 = 179 gallons










Homeowners and manufacturers typically use a flexible plastic downspout elbow to direct water from
the downspout into the rain tank/barrel. It is best to use the downspout connector only for smaller
drainage areas or to use a diverter that can be engaged either automatically or with physical contact.
The use of screens should be considered on gutters and downspouts to remove sediment and
particles as the water enters the barrel.
Containers should be opaque to discourage bacteria/algae growth.
Most rain barrels are equipped with tight covers and screens to prevent accidents involving children
and pets and to keep debris out of the barrels. To combat concerns regarding mosquitoes and West
Nile virus, tight fitting screens should be inspected and maintained on a routine basis or nontoxic
mosquito control agent (Bti) placed in water.
A half-barrel design will allow the barrel to sit flush against a building and may prove to be more
aesthetically pleasing.
A typical rain barrel will include spigot at the top to accommodate overflow (this should be directed
away from the foundation of the building) and a gravity-fed hose bib at the bottom to connect a hose
for redistribution of the rainwater.
Inexpensive rain barrels can be made from food grade plastic barrels or heavy-duty trash cans, for as
little as $15 or they can be purchased pre-made from numerous non-profit organizations, commercial
manufacturers, and retailers, in prices ranging from $25 to $150.

2.2.26.3 Example Schematics

Figure 2.2.26-1 Simple Rain
Barrel
Design (from Maryland DNR
Green
Building Program

Figure 2.2.26-2 Rain barrels in series
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