Is my water source good for
hydroponics?

Before starting your hydroponic project it 1is important to
know whether your local water source can actually be used to
water plants. Not all water sources are compatible with plants
and some require special adaptations to the nutrient solution
in order to become viable. In this post I will talk about the
things that can make a water source unsuitable for hydroponics
and the sort of modifications that would be required to make
these water sources work with plants. The main points in the
post are summarized in the diagram below.
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Tap and well water sources can contain different substances
characteristic of the natural environment where the water
originated. Water that goes through rocky formations
containing a lot of limestone will contain high amounts of
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calcium and carbonates, while water that goes through
dolomitic rock will contain significant amounts of magnesium
as well. Water that contains high amounts of Ca or Mg is not
necessarily problematic and can be dealt with by adapting the
nutrient solution to account for these ions, you can read more
about hard water and its use in hydroponics by reading my
previous post on the subject. These water sources usually need
a significant amount of acid to reach the 5.5-6.5 range, so
accounting for the nutrient contribution of the acid in the
nutrient formulation is also fundamental.

The most problematic water sources will contain high amounts
of either sodium or chlorides, two ions that we cannot deal
with easily in hydroponics and that can be specially bad for
plants. You can read more about sodium in hydroponics here,
and chlorides and hydroponics here. Sodium concentrations
below 200 ppm can be manageable, but any higher concentrations
will invariably lead to issues in hydroponics. Chlorides are
even more harmful with the threshold for problems at just 50
ppm. Iron can be similarly problematic as sources that contain
high amounts of Fe can be incompatible with plants and the Fe
can be difficult to remove. This is why the first step in
analyzing a water source should always be an analysis
including Na, Cl and Fe. If the values are too high then this
water source will require reverse osmosis to be usable.

If Na, Cl and Fe are within limits then we can ask the
question of whether this water source is approved for human
consumption. If it is then we know that the amounts of heavy
metals within it should be low, as well as the amount of other
ions, such as nitrate and ammonium. If the water has not been
approved by a utility company for human consumption then we
need to do heavy metal and nitrate/ammonium analysis to figure
out if this is actually safe to use. In some cases well water
sources can be perfectly fine to grow plants but the products
might be contaminated with heavy metals that make them
unsuitable for human consumption.
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If a water source is within limits for all of the above then
we should take into consideration whether we need custom
formulations or whether we can get away with wusing
commercially available hydroponic products “as 1is”. For
sources that have relatively low amounts of Fe, Ca and Mg this
is usually a possibility but for sources that have quantities
of Fe above 2.5 ppm, Ca above 10 ppm or Mg above 5 ppm, it 1is
advisable to go with a custom formulation that can account for
the amount of minerals already present within the water. This
can still mean using commercially prepared fertilizers only
that the mixing ratios and schedules need to be adapted to
manage what is already present in the water, so significant
deviations from the manufacturer suggestions are to be
expected.

Another important point is that none of the above accounts for
potential biological activity within the water, which can be a
big source of problems in plant culture. For this reason
always make sure to run the water through carbon filtration
and have 1in-line UV filters to ensure that no bacteria,
viruses or fungal spores get to your plants through your water
source.




Do you really need to be
using RO water?

One of the most common practices in hydroponics is to use
reverse osmosis (RO) water in order to create your hydroponic
nutrient solutions. This water is made by running another
water source — most commonly tap water — through a reverse
osmosis system that removes a very large portion of the ions
within the initial water source. The RO process is very energy
intensive and also uses a large volume of water, only around
one third of the water input ends up as RO water while the
rest ends up as a more highly concentrated solution. Today we
are going to discuss whether using RO makes the most sense,
when it doesn’t and how you can make sure that using tap water
does not cause you any important issues.
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The idea behind using RO water is to have the best “base” for
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the construction of a nutrient solution. If your water starts
up with some substances within it then the amount of control
you have over composition is limited and therefore your
results might suffer because of that. If for example your
nutrients add 150 ppm of Ca but your water already contains
around 40-60 ppm then adding so much Ca might place you within
a suboptimal spot. If your water contains a lot of carbonates,
sodium, fluorides or other substances they can also cause
significant problems within your hydroponic crop. Using RO
water brings a “clean slate” that ensures that what you add is
what you get.

So what is wrong with RO water? There are two main issues with
using RO water. The first is that it’s a very energy intensive
process — therefore a costly process — and the second is that
the waste products of the RO process can create environmental
problems. Additionally tap water already contains many
nutrients necessary for plant life — mainly Mg and Ca — so why
would you remove these elements only to later add them again
later on? Surely you would rather save the energy from the RO
process and use the nutrients within your water as part of
your nutrient solution.

The above map shows you the mean hardness of water (as ppm of
calcium carbonate) across the United States. The people with
the highest Ca concentrations have around 100ppm of Ca while
those who have the least have around 0 to 24ppm. This means
that for the people with the highest Ca, the Ca from tap water
could contribute more than 50% of the Ca needed by a flowering
crop while for the other states the contribution would be
rather small. If your water is high in Ca then chances are it
is also high in Mg so performing a water analysis will be
necessary. From my experience with customers Mg is usually
around one fourth to one third the concentration of Ca 1in
solution, but the proportion can change significantly
depending on the zip code. The table below shows the Ca/Mg
content of water sources at different overall hardness levels



in Germany.

cakcivm magnesium
total hardness calcium magnesium hardnes hardness
ppm as CaCo, mg/fl mg/l mEg/| mEqg/1
25 7 1.8 0.4 0.2
50 14 3.6 0.7 03
75 11 5.9 1.1 05
100 28 7.3 14 0.6
150 42 108 2.1 08
200 26 1456 2.8 12
300 B4 219 4.2 138
400 112 292 2.6 24
500 140 36.5 7.0 3.0
500 168 43.7 B4 3.6

Mineral content in water also changes substantially as a
function of temperature since rocks that contribute Ca/Mg
carbonates will be more soluble during the warmer months of
the year. It is therefore ideal to get two analysis, one
during February — usually the coldest month — and another
during August, the hottest month, to get a good idea of the
range of Ca/Mg concentrations that you will be getting in your
tap water. This will allow you figure out how to adjust your
nutrients as a function of the average temperature where you
live.

Carbonates are also something you should worry about, if you
have a high water hardness you might have more than 150ppm of
carbonate within your nutrient solution. This is not ideal
since carbonate ions can cause issues in your crop. To deal
with this you can simply work at a slightly more acidic pH
(say 5.6-5.8) this will limit the amount of hydrogen carbonate
ions that can be present within the water as it will shift the
equilibrium significantly more towards the evolution of carbon
dioxide (since carbonic acid in solution is in constant
equilibrium with atmospheric carbon dioxide).

There are however some circumstances where using RO water 1is
unavoidable. If you water contains more sodium than your crop
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can deal with (read here for more info), more than 50 ppm of
chlorides or if there are more than 10 ppm of fluoride then
you will need to use RO water because those elements in those
quantities are not going to be good for your plants. If these
elements are absent or in low enough quantities then there is
no reason why you would want to use RO instead of tap as using
RO would be an unnecessary energetic and environmental expense
given that you can just compensate for the ions already within
your water through adjustments in your nutrient solution.
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