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Teachers’ Resource Sheet - Salinity
[dissolved solids]

Salinity expl ai ned

You may already be famliar with the termsalinity, which neans the content of
salts in soil or water. Soil salinity refers to the concentration of soluble
salts in the soil, and the salinity of water refers to the concentration of
salts in solution.

Hi gh levels of soluble salts in the |andscape result in a reduction in the
productive capacity of affected |and and water, degradation of wildlife
habitats, |loss of water quality for househol d supplies and danage to househol d
equi pnent. In some areas, production |osses have caused significant social and
econom ¢ hardship. This can occur in irrigated or dryland (non-irrigated)
farmng regions. Salinity problems occur mainly in Queensland, Victoria, South
Australia and Western Australi a.

Salts are a natural conponent of all |andscapes. They result fromthe weathering
of rocks and other sedinents and are noved by water. The flow of water in a

| andscape determi nes the novenent and final distribution of salts. Throughout
the world, there are areas of naturally saline soils and waters where salinity
has always limted their use. COccurrences of naturally salted |land are in South
Australia, Victoria and Western Australia with mnor occurrences in Queensl and.

What causes the salinity to change?

Sonetinmes salt levels in the local water can change. If too many trees have been
cut down there is much | ess renmoval of water fromthe ground. The water builds
up and eventually comes to the surface, bringing with it salts fromthe soil
Some irrigation practises can cause the watertable to rise bringing salts closer
to the surface. Because the plants in the area are not suited to higher salt

l evel s they die when this salty water gets to their roots. Ocean water spilling
into areas where it has never been can al so have the sane effect.

How do we neasure salinity?

Salinity can be neasured in two ways:

The npst common techni que used to neasure salinity was to evaporate a sol ution
and weigh the salts remaining. If water is evaporated, any salt in the water
will be left behind. You could try doing this by putting 200 nL of salty water
in a shallowdish in the sun. If the salt that is left can be weighed then you
wi Il know how rmuch salt is in 200 nL. If you then nmultiply this by five you wll
know how many nilligrans of salt will be in one litre. This is one way of
presenting the neasure of salinity. The unit witten as ng/L.
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Measure the electrical conductivity of a solution. This method is a much qui cker
and nore conveni ent way of neasuring salinity. For a given level of salts

di ssolved in water, the electrical conductivity (ability to conduct electricity)
i ncreases with the concentration of the salts. The conductivity can be neasured
instantly with a portable instrunent which reads how easily a solution wll
conduct an electric current. Units vary but conmonly m crosiemens per centinetre
(S/cm is used.

To convert from nmeasurenents fromone unit to the other you can use the
followi ng fornmnul a:

mg/L = (0.64) x (S/cn)

Water Quality standards Table - S/ cm Use

0 to 800

Good drinking water for humans (provided there is no organic pollution and not
too much suspended clay material). Generally good for irrigation, though above
300 S/cm sone care nust be taken, particularly with overhead sprinklers which

may cause | eaf scorch on sone salt-sensitive plants.

Suitable for all 1ivestock.

800 to 2500

Can be consuned by humans, al though nost would prefer water in the | ower half of
this range if avail able. Wen used for irrigation, requires special managenent

i ncl udi ng suitable soils, good drai nage and consi deration of salt tolerance of
pl ants.

Suitable for all 1ivestock.

2500 to 10000

Not recomended for human consunption, although water up to 3000 S/cm can be
consuned. Not normally suitable for irrigation, although water up to 6000 S/cm
can be used on very salt-tolerant crops with special nanagenent techni ques. Over
6000 S/cm occasional emergency irrigation may be possible with care.

When used for drinking water by poultry and pigs, the salinity should be Iimted
to about 6000 S/cm Mst other livestock can use water up to 10 000 S/cm

Cver 10 000

Not suitable for human consunption or irrigation.

Not suitable for poultry, pigs or any lactating animls, but beef cattle can use
water to 17 000 S/cm and adult sheep on dry feed can tolerate 23 000 S/cm
However, it is possible that waters bel ow these |levels could contain
unaccept abl e concentrations of particular ions. Detail ed chem cal analysis
shoul d therefore be considered before using high salinity water for stock.

Water up to 50 000 S/cm (the salinity of the sea), can be used (i) to flush
toilets provided corrosion in the cistern can be controlled and (ii) for making
concrete, provided the reinforcement is well covered.

Questions

What do you think would happen if you watered a crop with groundwater that has
high salinity?

How many ng/L of salt would you get from water neasuring 200 S/cn®?

How many S/cmin water neasuring 1280 ng/L?



