WATER MANAGEMENT
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onsiderations on

Alternative Water Sources
for Urban Irrigation

Water usage restrictions may encourage you to explore alternative sources, but
* these alternatives can come with challenges. Here are some points to consider.

BY RAUL 1. CABRERA

e have been growing plants and crops in cities
Wfor thousands of years. These have ranged from

aesthetically pleasing ornamental landscapes and parks
to urban gardens and farms. Some scholars have proposed that
these agricultural activities have not preceded cities, but cities
instead have actually inspired agriculture throughout history.
Along with soils, water and its management through irrigation
have been the foundation of these urban agricultural activities. A
look at the use of fresh water resources on a worldwide basis do
point at agriculture as the largest user, with irrigation accounting
for about 70 percent of global water withdrawals.

Urbanization, population growth, industrialization and water-
requiring energy production are creating a huge competition and
demand for good quality and potable water resources. These
issues are exacerbated by frequent and extended droughts like
the ones afflicting major regions of the United States. The recent
drought in California, for example, led to water conservation
policies that required water districts statewide to cut usage
by an average of 25 percent during 2013-2014, basically
banning urban irrigation with municipal tap water, and actually
decimating several agricultural and horticultural crops.

Among the strategies to deal with scarce water quality
resources in urban areas, we can think of a thoughtful selection
of crops and plants that are water-use efficient, native and/
or adaptive (to local precipitation and evapotranspiration-ET
demands), use of water-conservation practices like mulching
and sensible irrigation technologies (e.g., drip, subsurface, ET
controllers, moisture sensors, etc.) and practices (i.e., deficit-
irrigation). Furthermore, the use of alternative irrigation water
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sources like rainwater, stormwater, reclaimed, A/C condensates
and residential graywater, all of the sudden become potentially
viable sources to lessen our urban irrigation dependence on
limited high-quality and potable water resources.

RAINWATER AND STORMWATER

Depending on how they are collected and stored, these
water sources potentially could have the best chemical quality
(Table 1) compared to a conventional “ideal” irrigation source,
particularly rooftop-collected rainwater. Rainfall frequency and
limitations in storage capacity are two of the conditions that
might be restricting a more extensive use of these sources for
extensive urban irrigation purposes. There is a good deal of
information available on how to capture, store and treat these
water sources from simple residential set-ups to more complex,
commercial settings.

MUNICIPAL RECLAIMED WATER

This source is derived from urban wastewater (drainage
effluents, which might include stormwater) that has undergone
a series of treatments before released to the environment or
be suitable for reuse. Among alternative water sources, this
has been extensively used in irrigation of golf courses, large
corporate and municipal parks and landscapes throughout
the United States. Depending on the chemistry and origin
of the primary water sources producing the wastewater in
a municipality, and the degree of wastewater treatment, the
chemical quality of reclaimed water can vary significantly and
have similar and undesirable drawbacks as mildly saline or
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Depending on
the chemistry
and origin of the
primary water
sources, the
chemical quality
of reclaimed
water can vary
significantly.
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Table 1. Relevant chemical quality parameters for an “ideal” irrigation water suitable for ornamental and
garden plants and several alternative water sources.

PARAMETER  Suitable Water’ Mildly Saline¥ Reclaimed* Graywater’ Rainwater?
pH 6.0-8.0 7.3-83 7.0-8.0 6.5-8.7 5.5-8.1
Elec. Conductivity <1.0 1.6-4.7 1.0-2.0 03-1.2 0.02 - 0.41
(dS/m)

Sodium (mg/L) <70 50 - 560 90-120 30 - 415
Chloride (mg/L) <110 30-510 120-160 3-140 -
Boron (mg/L) <1.0 -— 0.5-1.0 - -—
Bicarbonate- 120 - 180 80 -250 180 - 200 150 - 380
Alkalinity (mg/L)

vDesirable or ideal irrigation water source

“Brackish water from the Hueco Bolson aquifer in New Mexico-Texas

*Reclaimed water from the San Antonio Water System (Texas)

YFrom various graywater sources from regions in USA, U.K. Australia and Sweden
vCollected from pilot-scale and full-scale residential roofs of different material composition (Texas)

brackish water, with relatively high levels of total
salinity and undesirable specific ions (Table 1).
For instance, reclaimed water produced by the
San Antonio Water System (SAWS), the largest
municipal water treatment facility of its kind in
the United States, is fairly good, with an average
EC of 1.1 dS/m, 180 mg/L of bicarbonate-
alkalinity, 150 mg/L of chloride and 100 mg/L of
sodium, all levels that are slightly to moderately
higher than those recommended for woody
plants (i.e., ornamental and fruit trees/shrubs),
but still adequate for most annuals and grasses
(like vegetables, cereals, flowering and bedding
plants). As a generic observation, reclaimed
waters from the western, drier/arid parts of the
United States will likely have more challenging
chemistries (higher salinity, pH, alkalinity and
undesirable toxic ions) compared to wastewaters

Graywater with bleach can cause phytotoxicity.

produced in the eastern regions that receive
higher annual precipitations.

Availability and supply of reclaimed water
is unfortunately limited, as its collection (i.e.,
original raw sewage effluent), treatment and
subsequent distribution are strictly regulated,
and use a separate pipeline system accessible
to only few large end-users. Depending on the
final quality of reclaimed water, its use in urban
irrigation will likely require use of modified
sprinklers or drippers to minimize direct
contact with the foliage of plants, to reduce salt
scorching. These precautions are often required
to minimize the risk of human exposure to the
recycled water, due to concerns with pathogenic
microorganisms and other chemicals that could
still be present in undesirable concentrations.
Public health safety concerns often significantly
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limit or restrict the use of reclaimed
water to irrigate edible plants/
crops. Where permitted, it is limited
to plants or trees that bear the
fruit or edible parts above-ground,
and irrigation supplied by drip,
sub-surface drip, bubblers or low-

pressure micro-sprinklers that do
not wet the foliage.

AIR CONDITIONING
CONDENSATES

This potential water source could
be quite substantial in hot and drier

urban environments. Its irrigation
viability is more likely for sites with
a relatively large air-conditioned
indoor footprint vs. irrigation area
footprint (i.e., commercial buildings
and their associated landscapes),
offering the possibility of supplying
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significant volumes of water. The
quality of A/C condensate water can
be very good, and require minimal
treatment for storage or immediate
use. Condensate recovery systems
in San Antonio, Texas, have worked
so well that it became the first U.S.
city to require its new commercial
buildings to design drain lines to
readily capture A/C condensates.
While there are still design and
engineering issues being addressed
for the successful and cost-effective
implementation of A/C condensates,
including its storage, treatment and
hook-up to irrigation systems, its
coupling with other good quality
sources like rainwater could amplify
its significance for small to medium
size urban irrigation applications.

GRAYWATER

This source, defined as
wastewater from laundry, showers
and bathtubs, can constitute up to
60 percent of the total wastewater
from a household, and might yield
more than 30,000 gallons per year
for an average U.S. family. Laundry
effluents constitutes one-half of
the total household graywater, and
offers the easiest way to tap into
this resource by simply unhooking
and routing the washing machine
drain hose to an irrigation set-up. At
the residential level, graywater reuse
could thus represent a substantial
irrigation water source (saving
potable water supplies) if coupled
with some minimal treatment and
a suitable low-pressure irrigation
system (i.e., drip or even flood by
gravity) for turfgrass and cultivated
beds with ornamentals or edible
garden plants. Like reclaimed water,
the reuse of residential graywater
is regulated at the municipal level,
so you need to check your local
ordinances about it.

Among the issues that have
prevented a more extensive and
permitted use of graywater for
urban irrigation are fears of health
problems potentially caused by
poor microbial quality of graywater
and a lack of documented
knowledge on the short and long-
term effects of graywater on plants
and soils. Furthermore, as with
reclaimed water, there is the need
to identify any and all associated



microorganisms and chemicals that are of
concern for public health, plus the irrigation
equipment considerations and practices needed
to successfully manage and apply graywater.
Research and education efforts and programs
are under way across the country evaluating
alternative water resources, and the management
practices and technology needed to successfully
increase their use and application for a variety
of urban irrigation needs. Our group is engaged
in research addressing the use and management
of reclaimed water and graywater sources for
nursery, greenhouse and landscape plants, and we
look forward to share results and updates through
various horticulture media outlets and conferences
attended by growers and landscapers. 9PN

Raul I. Cabrera is associate professor and Extension
specialist in the department of plant biology at
Rutgers University. He can be reached at cabrera@

njaes.rutgers.edu.
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A greenhouse experiment studies laundry graywater irrigation.
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Click set pressure regulator
Stays in position no matter
what pressure setting

Triplex stainless steel piston pump
Durable, won’t corrode or pit
Low maintenance

Convex reel
Prevents hose bird nesting

550 psi pump
Fine atomization
ensures good coverage

1.5 HP electric motor
Power to spare

Variable tension drag
Prevents hose
from freewheeling

Close coupled pump & motor
No chains or belts to wear
out low maintenance

Forward motion gun/I

Even coverage with
distance

Long stroke length pump
Higher flow rates than
other sprayers

Anti-vortex baffle \

Reduces low tank volume )
* toilet bowl” vortex

Open Filter Placement
Easy to access and clean

Rear casters, Rubber wheels

Solid rubber wheels Easy to maneuver

Won't go flat
pneumatic available

Drain valve

Easy to empty the tank Sumped Tank

Empties tank completely
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