EXPLANATION OF WATER QUALITY PARAMETERS

Temperature

The rates of biological and chemical processes depend on temperature. Aquatic
organisms from microbes to fish are dependent on certain temperature ranges for
their optimal health. Optimal temperatures for fish depend on the species: some
survive best in colder water, whereas others prefer warmer water. Benthic
macroinvertebrates are also sensitive to temperature and will move in the stream to
find their optimal temperature. If temperatures are outside this optimal range for a
prolonged period of time, organisms are stressed and can die.

For fish, there are two kinds of limiting temperatures - the maximum temperature
for short exposures and a weekly average temperature that varies according to the
time of year and the life cycle stage of the fish species. Reproductive stages
(spawning and embryo development) are the most sensitive stages.

Temperature affects the oxygen content of the water (oxygen levels become lower
as temperature increases); the rate of photosynthesis by aquatic plants; the
metabolic rates of aquatic organisms; and the sensitivity of organisms to toxic
wastes, parasites, and diseases.

Causes of temperature change include weather, removal of shading, stream bank
vegetation, impoundments (a body of water confined by a barrier, such as a dam),
discharge of cooling water, urban storm water, and groundwater inflows to the
stream.

bH

pH is a term used to indicate the alkalinity or acidity of a substance as ranked on a
scale from 1.0 to 14.0. Acidity increases as the pH gets lower.

pH affects many chemical and biological processes in the water. For example,
different organisms flourish within different ranges of pH. The largest variety of
aquatic animals prefers a range of 6.5-8.0. pH outside this range reduces the
diversity in the stream because it stresses the physiological systems of most
organisms and can reduce reproduction. Low pH can also allow toxic elements and
compounds to become mobile and "available" for uptake by aquatic plants and
animals. This can produce conditions that are toxic to aquatic life, particularly to
sensitive species like rainbow trout. Changes in acidity can be caused by atmospheric
deposition (acid rain), surrounding rock, and certain wastewater discharges.

The pH scale measures the logarithmic concentration of hydrogen (H+) and



hydroxide (OH-) ions, which make up water (H+ + OH- = H20). When both types of
ions are in equal concentration, the pH is 7.0 or neutral. Below 7.0, the water is
acidic (there are more hydrogen ions than hydroxide ions). When the pH is above
7.0, the water is alkaline, or basic (there are more hydroxide ions than hydrogen
ions). Since the scale is logarithmic, a drop in the pH by 1.0 unit is equivalent to a 10-
fold increase in acidity. So, a water sample with a pH of 5.0 is 10 times as acidic as
one with a pH of 6.0, and pH 4.0 is 100 times as acidic as pH 6.0.

Dissolved Oxygen

The stream system both produces and consumes oxygen. It gains oxygen from the
atmosphere and from plants as a result of photosynthesis. Running water, because
of its churning, dissolves more oxygen than still water, such as that in a reservoir
behind a dam. Respiration by aquatic animals, decomposition, and various chemical
reactions consume oxygen.

Wastewater from sewage treatment plants often contains organic materials that are
decomposed by microorganisms, which use oxygen in the process. (The amount of
oxygen consumed by these organisms in breaking down the waste is known as the
biochemical oxygen demand or BOD.) Other sources of oxygen-consuming waste
include storm water runoff from farmland or urban streets, feedlots, and failing
septic systems.

Oxygen is measured in its dissolved form as dissolved oxygen (DO). If more oxygen is
consumed than is produced, dissolved oxygen levels decline and some sensitive
animals may move away, weaken, or die.

DO levels fluctuate seasonally and over a 24-hour period. They vary with water
temperature and altitude. Cold water holds more oxygen than warm water and
water holds less oxygen at higher altitudes. Thermal discharges, such as water used
to cool machinery in a manufacturing plant or a power plant, raise the temperature
of water and lower its oxygen content. Aquatic animals are most vulnerable to
lowered DO levels in the early morning on hot summer days when stream flows are
low, water temperatures are high, and aquatic plants have not been producing
oxygen since sunset.

Conductivity

Conductivity is a measure of the ability of water to pass an electrical current.
Conductivity in water is affected by the presence of inorganic dissolved solids such as
chloride, nitrate, sulfate, and phosphate anions (ions that carry a negative charge) or
sodium, magnesium, calcium, iron, and aluminum cations (ions that carry a positive
charge). Organic compounds like oil, phenol, alcohol, and sugar do not conduct



electrical current very well and therefore have a low conductivity when in water.
Conductivity is also affected by temperature: the warmer the water, the higher the
conductivity. For this reason, conductivity is reported as conductivity at 25 degrees
Celsius (25 C).

Conductivity in streams and rivers is affected primarily by the geology of the area
through which the water flows. Streams that run through areas with granite bedrock
tend to have lower conductivity because granite is composed of more inert materials
that do not ionize (dissolve into ionic components) when washed into the water. On
the other hand, streams that run through areas with clay soils tend to have higher
conductivity because of the presence of materials that ionize when washed into the
water. Ground water inflows can have the same effects depending on the bedrock
they flow through.

Discharges to streams can change the conductivity depending on their make-up. A
failing sewage system would raise the conductivity because of the presence of
chloride, phosphate, and nitrate; an oil spill would lower the conductivity.

The basic unit of measurement of conductivity is the mho or siemens. Conductivity is
measured in micromhos per centimeter (umhos/cm) or microsiemens per
centimeter (us/cm). Distilled water has a conductivity in the range of 0.5 to 3
umhos/cm. The conductivity of rivers in the United States generally ranges from 50
to 1500 umhos/cm. Studies of inland fresh waters indicate that streams supporting
good mixed fisheries have a range between 150 and 500 phos/cm. Conductivity
outside this range could indicate that the water is not suitable for certain species of
fish or macroinvertebrates. Industrial waters can range as high as 10,000 pumhos/cm.



