
COMMENTARY
Dan Glitto Prime Turf

Another Helping
of Alphabet Soup

Editor's Note: This is the third of a series of articles discussing water quality Parts one and two appeared in the
September and October 2004 issues of On Course.

The highly negative effects of sodium displacement of calcium and magnesium at the cation-exchange
sites has lead to a number of indices designed to help predict and determine the potential effects water
quality has on your soil and turf The following review should be helpful in understanding these indices
and how to work through them.

Here in the
Midwest, we rarely
encounter natural
waters with high
sodium levels, but
we can suffer
from induced
sodium problems
when high pH and
high bicarbonates
"tie up)) calcium
and magnesium,
making them
unavailable
for exchange.

Sodium Adsorption Ratio
(SAR)

One index we see with regular-
ity is the SAR. This has been used to
rate the permeability hazard, but
really gives a limited view of our Mid-
western waters because it neglects to
incorporate considerations for pH
and bicarbonate alkalinity. However,
we should review it for background.

We know that high sodium lev-
els are problematic because the
sodium adsorbs onto the soil cation-
exchange sites. This causes sealing of
the soil and a corresponding reduc-
tion in the permeability of water and
air flow. The potential for sodium to
replace other cations (Ca & Mg) on
the cation-exchange sites is calculated
with the SAR, which looks at the ratio
of sodium levels to calcium-pIus-mag-
nesium levels in the water. This is
called the Sodium Adsorption Ratio.

The SAR is determined by the
following formula:

SAR= Na
~(Ca+Mg)72

These values are expressed in
meq/l. (Refer to the second piece in
this series, October 2004, for impor-
tant equivalent weights and conversion
calculation. )

The SAR does not account for
well-documented chemical reactions
between alkalinity and water hardness
(Ca & Mg). Water hardness is the
natural result of rock weathering.
Calcium usually is higher than mag-
nesium. These elements are the main
ones causing the scale-forming prop-
erties of waters.

In general terms, as water hard-
ness increases, the tendency for
sodium to become toxic decreases.
However, where pH and alkalinity are
high « 7.0 and < 120 ppm), the
hardness is tied up with bicarbonates
and therefore, the sodium can dis-
place them at the exchange sites.

Adjusted Sodium
Adsorption Ratio (adj.SAR)

The Adjusted Sodium Adsorption
Ratio (adj.SAR) is more complex than
the SAR but should be used when the
carbonates or bicarbonates are high. If
bicarbonates are less than 2.0 meq/l
(120 ppm) and carbonates are less than
0.5 meq/l (15 ppm), use SAR.

In many of your waters, the
bicarbonates are higher than the lev-
els shown above. These waters should
be evaluated by the adj.SAR.

Adjusted Sodium Adsorption
Ratio = SAR [9.4-pHc]

Determining pHc is necessary to
calculate adjusted SAR. Make sure that
the SAR and adjusted SAR are included
on your water-analysis reports.

The pHc
• Theoretical calculated pH of water

when it is in contact with lime.
• Indicator of dissolution (> 8.4) or

precipitation « 8.4) of lime in soil.
• Saturation Index = pHa-pHc
• If positive-precipitation likely-

referred to as a "depositor."
• If negative-dissolution likely-

referred to as a "stripper."
The pHc adds consideration for

pH and alkalinity to the mix.
pHc==(pK'2-pK'C)+p( Ca+Mg)+p(Alk)

(continued on page 20)
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Anotl1er Helping of Alpl1abet Soup (continued from page 19)

RSC HAZARD
<0 None.

0-1.25 Low, with some removal of calcium and magnesium
from irrigation water.

1.25-2.50 Medium, with appreciable removal of calcium
and magnesium from irrigation water.

> 2.50 High, with most calcium and magnesium removed
leaving sodium to accumulate. Unacceptable.

• (pK' - pK'C) obtained from the sum
total of Ca/Mg/Na from a table.

• p (Ca + Mg) obtained from sum of
Ca and Mg in table as well.

• P(Alk) is sum of HC03 and C03
from table.

Recommended Guidelines
• SAR (Sodium Adsorption Ratio) < 3 *
• Adjusted SAR <6*
• pHc (Calculated) > 8.4
*meq/l

Residual Sodium Carbonate
(RSC)

In addition to the pHc and Adj.
SAR, the use of the Residual Sodium
Carbonate (RSC) is very useful for
evaluating sodium hazard in water
applied directly to the soil. In these
calculations, the potential for precip-
itation of calcium, magnesium
bicarbonates and carbonates is consid-
ered. If these constituents precipitate
out of the water, relative amounts of
sodium will increase in the soil solu-
tion. This fits Midwestern waters nicely.

The RSC:
• Forecasts the accumulation of sodium

in the soil based on the potential pre-

cipitation of calcium and magnesium
with bicarbonates and carbonates.

• Should be ZERO or less. Anything
above that should be considered for
treatment. Above 2.5 is not suitable
for irrigation.

If HC03 and Ca are high (10
meq/l), the RSC will be low but will
still precipitate CaC03 and cause a
problem. This requires further analysis.

RSC=( C03+HC03)-( Ca+Mg)
The RSC equals the sum of the

bicarbonate and carbonate ion con-
centrations minus the sum of the
calcium and magnesium ion concen-
trations, where the ions are expressed
in meq/l. \Vhere excess or "residual"
carbonates are in the water, calcium

will be stripped from the soil exchange
sites. These unoccupied exchange sites
then become available for sodium to
dominate. A reduction of carbonates
and bicarbonates will leave the calcium
and magnesium in solution.

A negative RSC indicates that
sodium build-up is unlikely since
sufficient calcium and magnesium are
in excess of what can be precipitated
as carbonates. A positive RSC indi-
cates that sodium build-up in the soil
is possible. The degree of sodium
hazard is as shown in the table below.

Next time, we'll review various
techniques to reduce the negative impacts
of poor water quality. Happy New Year!
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The utility vehicle thatls built
as tough as a tractor.

Hard working, dependable and tough: the Kubota RTV900.
• 21.6 HP diesel engine - Designed by Kubota engineers
• Hydrostatic power steering. Handle tight turns with ease
• Variable Hydrostatic Transmission (VHT) - No belts. No maintenance.

No loss of torque.
• Hydraulic wet disc brakes - Smooth braking, even in mud and water
• 4-wheel drive - Power through the roughest terrain
• Ground-hugging suspension - Fully independent front and semi-independent

rear suspension
• 4 different models. General.wor1<site,turf and recreational

Tra~tor lough. ,.Kubota smart.Martin mplement. Inc.
16400 l04th. Ave.

Orland Park, IL 60467
(708) 349-8430

WfflCtoosc Ch~
708.448.8878 Time To Fly!

www.wildgoosechasers.net

Email: WGCgoose@covad.net
www.wildgoosechasers.net

Wild Goose Chase, Inc. Specializes in
Nuisance "Goose Management"

We implement an integrated system that combines several
techniques and servicesthat minimize the destructive and
negative effects of geese. We always put our customer's

needs first and here are the ways we stand out
• Trained Handlers
• Commercially Insured
• Supportive Hazing Techniques
• Site Specific Management Program
• Data Collection, Reporting, and Analysis
• Staff Biologist
• Licensed Personnel

EVERYTHING YOU VALUE ~
www.kubota.com c:I

~
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