Tool-kits for the sustainable management of Ghana’s riverine biodiversity
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Indicator 13: Values for acidity/alkalinity - pH (analysis)
summary
At any given time, the water of any given water body may be acid, neutral or alkaline, depending on the balance of its chemical constituents, and pH is used as a measure of this quality.  The degree of acidity depends on the relative concentrations of the constituents of water, H2O, which are a positively-charged hydrogen ion (H+) and a negatively charged hydroxyl ion (OH-).  Both of these ions are removed by chemical bonding to dissolved chemicals, and this can result in an imbalance in their concentrations in the water column.  Accordingly, when H2O dissociates into these two ions, and one of them is taken up by a substance present in the water, the other will be present in comparative excess.  An excess of H+ makes the water acidic, while an excess of OH- makes it alkaline.  Pure water contains equal concentrations of both ions and is neutral (pH 7).  

The pH scale runs from extreme acidity (pH 1, the acidity of 1 molar HCl) to extreme alkalinity (pH 14, which is that of 1 molar NaOH), and is a logarithmic scale, so that each unit is 10x greater or less than the neighbouring unit.  This means that a liquid at pH 6 is 10x as acid as it would be at pH 7, and 100x as acid as that at pH 8.  A range of pH values is normal in common liquids e.g. sea water is usually around pH 9, while orange juice is about pH 3.5.  Rain falls as dilute carbonic acid with a pH usually of around 5.6.
The underlying bedrock influences the balance of pH in the water draining it, because sedimentary rocks leach chemicals that raise pH values compared with those from hard rock (igneous) catchments.  Carbon (C) compounds are important in buffering pH because different forms of carbon (e.g. carbonate and bicarbonate) require different quantities of H+.  Values are never stable in a water body because pH is influenced by many different factors that may change over hours.  Photosynthesis, for example, removes CO2 from the water column, shifting the form of C in the water column towards CO3, thus moving pH values up the scale, sometimes by 2 or more units in a day, before values fall again at night as CO2 is produced e.g. through respiration.  
Different species are suited to different ranges of pH, most animals preferring a range of pH 6.5 – 8.  Outside its normal range, an organism may face physiological stress, which may lead to behavioural changes and increased mortality.  High acidity increases solubility of some elements and compounds that may be toxic to animals and plants, e.g. aluminium is very toxic to invertebrates because it attacks the nervous system.  
Measurement and Sources of Data

Measurement of pH is made by a pH electrode and meter, and should be done in the field or within 2 hours of sampling because the value will change as the sample reacts with the atmosphere.  
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