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Water tanks and cisterns are containers that can hold
liquids. While they are not a treatment technology per
se, they are an important component of most treat-
ment trains. Depending on treatment system and lay-
out, they can be used to 1) collect and store rainwater,
greywater, or mixed wastewater, 2) buffer inflow fluc-
tuations before or between treatment steps, and/or 3)
store treated water for reuse. Tanks and cisterns are
often made out of HDPE (high-density polyethylene), fi-
berglass, coated steel, concrete or polypropylene, and
can be placed above ground or underground.

Trace biodegradable organics and nutrients can cause @
microbial regrowth in tanks, impacting water quality, color,
odor, and tank maintenance. Opportunistic pathogens, like
Legionella pneumophila, are a key safety concern for water
reuse. To limit regrowth, use filtration, disinfection, lower
storage temperature, and routine tank cleaning.
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Storage treated rainwater for on-site potable reuse

Rainwater is harvested from the green roof and PV paneled-roof deck
of the classroom building at Georgia Tech University. After collection
and coarse filtration, it is stored in a cistern (190 m3) in the basement.
Treatment includes media filtration, ultrafiltration, UV and chlorine
disinfection. The treated water is stored in two 5 m3 tanks before
potable reuse. The building is certified under the Living Building
Challenge (LBC).
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SPECIFICATIONS
INFRASTRUCTURE

Tank and cistern sizing depends on several factors including inflow
variability, outflow demand, and available space. Seasonal rainfall
patterns can strongly influence the sizing of rainwater cisterns.
Tanks and cisterns can be placed above-ground or underground.
Above-ground cisterns are easier to access, though are subject
to changes in temperature and UV exposure if placed outdoors.
UV causes photo-degradation, breaking down plastic over time,
while light can cause bacterial or algae growth in a tank. Under
ground tanks experience more stable temperatures, though are
often more expensive to implement. Tanks and cisterns should
be placed level and stable to prevent structural deformation, and
should be equipped with inspection ports and secure, child-safe
access covers.

Rainwater collection tanks can also serve as a buffer to re- @
duce stormwater loads to the sewer during rainfall events.
Smart meters can signal to discharge water from the tank
before a next rainfall event.

OPERATION & MAINTENANCE

Operation and maintenance requirements for tanks and cisterns
are fairly low and include visual inspection of covers, leaks and
connections, tank cleaning (e.g., sediment removal), and water
quality monitoring. Especially when storing treated water for re-
use, continuous, preferably automated, quality monitoring and dis-
infection control helps prevent microbial growth and ensure safe
reuse of treated water.

OUTPUTS

Wiater tanks and cisterns hold liquids for a period of time, meaning
that the output is the same as the input: water. However, during
storage, changes in water quality, odor and color can occur. Stor
age of wastewater can result in the acculmulation of sediments,
gas formation, or bacteria and/or algae growth. Adequate mea-
sures should be taken to ensure that the target water quality for
reuse is obtained.
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Treated rainwater stored before UV disinfection

The Aarhus suburb of Nye (~13,500 inhabitants) is a modular housing
project, with a rainwater treatment and reuse system operated by
the local utility company. Rainwater, collected in outdoor collection
ponds, is first treated in a multi-media pressure filter, followed by
ultafiltration and storage in a clean water tank. Before distribution,
the water undergoes UV disinfection. The treated rainwater is
reused for toilet flushing and in washing machines, covering 40% of
the water demand in Nye.
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Underground storage of treated mixed wastewater

The treatment plant at Emory University is designed to treat 1500
m?3/d of wastewater in a space of 195 m2. The screened wastewater
is treated in a series of moving bed biofilm reactors (MBBR) and
fixed bed biofilm reactors (FBBR) with plants in a greenhouse and
outdoors. The effluent from the biological reactors is treated further
with a disc filter and UV disinfection, located in the technical room.
A portion of the water is stored in a ~200 m® underground clean
water storage tank, the remainder is distributed around campus for
non-potable reuse in steam and chiller plants, and for toilet flushing,
accounting for ~40% of total water use.
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Storage of treated water from vertical-flow wetland

BWWB (Bewonersvereniging Bewust Wonen en Werken Boschveld)
is a 24 household residential “eco-neighborhood” that has opted to
treat their mixed wastewater (~7,000 liters per day) with a vertical
constructed wetland (250m?), located in the shared garden. Pre-
treatment includes two settling tanks with a five-day retention time,
and a buffer tank from which the water is pumped to the wetland
several times per day. The treated water is stored before reuse for
toilet flushing, reducing water consumption by 40%. Excess treated
water is infiltrated underground. The municipality monitors the
treated water and groundwater quality regularly.
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