Interpreting Irrigation Water Quality Reports

By Dara M Park, L. B. McCarty, and Sarah A. White.

Clemson University

Water Chemistry
What? Water is not just H20? What else could possibly be in there?

As water evaporates and condenses in the atmosphere and falls as rain, it flows overland, seeps
through the soil, and moves underground. During this cycling it is processed by humans, animals,
plants, and microbes, picking up some compounds, leaving some behind, and acting as a medium to
form new ones.

Naturally, mineralogy and weathering influence water chemistry. Water can dissolve minerals in
rocks. Chemicals may be released (dissolved) into water as microbes decompose organic material.
Plants exude chemicals from their roots to increase availability of minerals in soil pore water. Further,
extreme temperatures cause water to expand in rocks breaking them apart and releasing minerals that
were once tightly bound.

Humans impact water quality in various ways. Nutrient, pathogenic, and pharmaceutical waste can be
introduced from treated and untreated sewage. Metal and chemical waste can be, released as by-
products of industry and mining operations. Fungicides, herbicides, and pesticides are applied for
agricultural purposes. Urbanization and development expose subsoils that are naturally anaerobic,
introduce deicing rock salts, and change landscape use.

Some water sources are influenced more by man-made actions than natural processes. For example,
reclaimed stormwater runoff and treated (reclaimed) wastewater are increasingly common irrigation
water sources as demand for potable water increases.

Testing Water Sources

Knowing what is in your irrigation water can help in managing your landscape. Far too often, an
irrigation water test is used as a diagnostic tool after plants are exhibiting some type of stress.
However, irrigation water tests should be done when the irrigation system is installed and with some
frequency, dependent on the outcome of the initial test, location (are you near the coast?) and the
potential for fluctuations in water source quality.

Use opaque plastic containers to collect your water sample. Rinse out the bottle three times with the
water you will be sampling before bottling the final sample. Place your name, location, and date on the
sample bottle with a permanent marker. Place in a cooler or refrigerator until delivery to the
laboratory. Make sure to submit the sample within 24 hours of collection. Clemson University’s
Agricultural Service Laboratory (ASL) has a specific set of tests for evaluating irrigation water
(http://www.clemson.edu/agsrvlb/feedback3.htm).

What's in Your Irrigation Water?

Table 1 discusses the components of water that ASL tests for in relation to irrigation of plants and not
for drinking water or for livestock health. If you have further questions, contact your county extension
agent.
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Other Information that can be Determined from the Analysis

Besides comparing your reported values with those in Table 1 to evaluate your irrigation water,
you can make other water quality conclusions by using the values for other calculations:

Water Permeability

Water permeability, also known as infiltration, can decrease under certain salinity and Na conditions.
Match up your reported EC (mmhos/cm) and SAR (meq/L) values to Table 2 to determine if a problem
may exist. In parts of the South Carolina Midlands and Piedmont regions, pure water problems exist.
This is when there are few minerals in the water (as measured by EC). Divalent cations such as Ca** and
Mg”" act as bridges to bind soil particles together forming soil aggregates. When there are few divalent
cations, soil porosity is low with few aggregates and water infiltration is difficult (EC = 0.3 dS/m, SAR=0
-3 meg/L). Raise the EC over 0.5 dS/m by injecting the water with Ca or Mg.

In the South Carolina Coastal Plains, high sodium concentrations are a more common problem. Sodium,
a monovalent cation (Na*), does not form bridges between soil particles thus limiting soil aggregate
formation. It is also bulky in size and does not allow water close to the aggregate. When Na* dominates
irrigation water, the water soaks in slowly or not at all because the soil is dispersed (has few aggregates)
and porosity is low. If Na'is present in irrigation water, but divalent cations dominate, the soil
aggregates, forming pores, and water infiltrates.

Table 2. Water permeability based off of irrigation water EC and SAR.

Water permeability problem

SAR of irrigation water Unlikely when EC is Likely when EC is
more than less than

0-3 0.7 0.4

3-6 1.2 0.3

6-12 1.9 0.5

12-20 2.9 1.3

20-40 5.0 2.9

Residual Sodium Carbonate

Residual sodium carbonate (RSC) is another term used when assessing irrigation water sources for Na*
hazard. Carbonates and bicarbonates have a high affinity to and form insoluble precipitates with Mg
and Ca. When these precipitates form, it is desirable to have excess divalent cations available to bind
with all HCO3 and CO5* and excess to help aggregate soil particles. If there are not enough divalent



cations available, and irrigation water contains Na, the pool of Mg and Ca is used to satisfy the CO; and
HCO; leaving no extra divalent cations to aggregate soil particles. The Na is left to bind with soil particles,
leading to soil dispersion, less aggregation, fewer soil pores, and decreased water infiltration.

Although not included in Clemson reports, the RSC (meq / L) can be calculated from the given
information.

Step 1: Convert the Ca, and Mg from ppm to meq / L:

Caand Mg (meq/L) = [Ca ppm] n [Mg ppm]
20 12.2

Step 2: Sum the reported CO; and HCOj; values (already in meq/L) together and divide by the
number in Step 1.

[COs]+[HCOs]
Ca and Mg (meq/L)

Step 3: Compare with Table 3:

Table 3. Range of severity for residual sodium carbonate.

Not a Problem Increasing Problem Severe Problem

Residual Sodium Carbonate <1.25meq/L 1.25-2.50 > 2.50




