Water Analysis
Water can be tested from many different sources.  Below are some commonly performed tests and some of the expected results.  You should be familiar with water quality standards.

1. Temperature -- Temperature influences the amount of dissolved oxygen in water which in turn influences the survival of aquatic organisms (raising the temperature of a freshwater stream from 20 to 30oC will decrease the dissolved oxygen saturation level from about 9.2 ppm to 7.6 ppm.). Increasing temperature also increases the rates of chemical reactions taking place in the water. Increases in temperature are often associated with hot water discharge from power stations and industries that use water as a coolant.
1. pH – pH measures the acidity or alkalinity of water. pH of rain water is about 5.5-6.0. Typically, natural water has pH 6.5-8.5. A pH<5 (acidic water) is most damaging to eggs and larvae of aquatic organisms. Most aquatic life (except for some bacteria and algae) cannot survive pH<4.Natural alkalinity is due to CO2(g), HCO3-, CO32- and OH-, carbonate rocks such as limestone and dolomite increase alkalinity. Alkalinity is increased by caustic substances from industry (KOH, NaOH), soil additives in agriculture such as lime Ca(OH)2, superphosphate which is mixture of Ca(H2PO4)2 and CaSO4, and soaps and detergents. Natural acidity is due to CO2(g), HPO42-, H2PO4-, H2S, Fe3+, other acidic metal ions, proteins & organic acids. Increases in acidity can be due to acids used in industry, acid mine drainage, acid rain.
2. DO –  The Dissolved Oxygen test measures the current oxygen levels in the water. The Do level varies with temperature. DO levels are highest in the afternoon due to photosynthesis and lowest just before dawn. DO is lowered by an increase in temperature (as from a discharge of hot water form a power station), increases in aerobic oxidation (due to increases in organic matter from sewage or due to inorganic fertilizers such as phosphates and nitrate with overstimulate algal growth). Water with DO<1ppm is dead.  Warm-water fish require a minimum of  4.0 ppm an cold water fish require 5 ppm.
3. Turbidity –Turbidity is a measure of water clarity. Suspended solids in water can stop light reaching submerged plants and can raise water temperature. Suspended solids often present in water are mud, clay, algae, bacteria and minerals such as silica, calcium carbonate and ochre (iron oxide). Suspended solids can be increased by the discharge of wastes (domestic sewage, industrial and agricultural effluents), leaching of wastes (from mines), and agitation (dredging or shipping).
4. Phosphate – an important plant nutrient, typically found in fertilizer and runoff from agricultural lands.  Too much leads to eutrophication of water, high BOD and low DO levels.  Levels should not exceed 0.025 mg/L in still water and 0.05 mg/L in flowing water.

5. Alkalinity – measure of compounds that shift the pH towards the alkaline.  There are no EPA standards, but normal is between 100-250 ppm.

6. BOD – biological oxygen demand, which is required for the aerobic organisms in a body of water.  Unpolluted natural waters have a concentration of 5 mg/L or less.  High nutrient levels are associated with high BOD and vice versa. BOD measures the rate of consumption of oxygen by organisms in the water over a 5 day period. Precisely defined, the B.O.D. is the amount of oxygen (mg/liter) consumed by microorganisms in a sample of water kept at 20°C (about room temperature) over a 5-day period. Sterile water would have no B.O.D. A water sample with healthy algae, bacteria, and other microorganisms will have a moderate B.O.D. Raw (untreated) sewage usually has a B.O.D. of 100 to 200. 

7. Chlorine – EPA standards dictate that Cl cannot exceed 250 mg/L.  NaCl is applied to roads and parking lots and can run off into streams.  Other sources of excess Cl are animal waste, potash fertilizer (KCl), and septic tank effluent.  Chlorine is associated with limestone deposits, but is not common in other soils, rocks, or minerals.

8. Hardness – Calcium ions are a major contributor to water hardness and are due to water running through rocks containing minerals such as gypsum (CaSO4.2H2O), calcite (CaCO3), dolomite (CaMg(CO3)2). Hard water has a noticeable taste, produces precipitates with soaps which inhibits lathering and forms precipitates (scale) in boilers, hot water systems and kettles. Temporary hardness (or 'bicarbonate hardness') is due to Ca(HCO3)2 which deposits CaCO3(s) as scale on boiling the water. 
Magnesium ion levels are often high in irrigation water and can cause scouring in stock.
Ca2+ and Mg2+ can combine with Cl- and/or SO42- causing permanent hardness which can't be removed by boiling. Water can be softened by an ion exchange process using a solid material such as a resin or clay that is capable of exchanging Na+ or H+ for Ca2+ and Mg2+.  Hard water is more than 121 ppm and soft water is less than 20 ppm.

9. Iron – normal range is 0.1 – 0.5 ppm.

10. Other Heavy Metals -- Heavy metals in concentrations above trace amounts are generally toxic to living things. Trace amounts (<0.05 mg/L) of Zn, Cu and Mn are present in most natural waters. Zn and Cu may be present in higher levels in irrigation areas due to the use of galvanised iron, copper and brass in in plumbing fixtures and for water storage. In irrigation areas, acceptable levels are 0.2 mg/L for Cu2+, and 2.0 mg/L for Zn2+ and Mn2+.

11. Nitrates – as an important plant nutrient, nitrogen is typically found in fertilizer and is a component of runoff from agricultural lands.  Too much leads to eutrophication of water, high BOD and low DO levels.  Over 0.10 mg/L is considered elevated and the EPA limit is 10 mg/L.
12. Total solids – weight of the suspended solids and dissolved solids.  All natural waters have some suspended solids, but problem solids are sewage, industrial waste, or excess amounts of algae.

13. Total dissolved solids – naturally occurring in water, but may cause an objectionable taste in drinking water.  They are also unsuitable for irrigation because they leave a salt residue on the soil.  EPA standard is 500mg/L, but dissolved solids may range from 20-2,000 mg/L.

14. Microorganisms and Fecal Coliform – Many protozoa, bacteria, viruses, algae and fungi are found in natural water systems. Some are pathogenic (typhoid, cholera and amoebic dysentery can result from water-borne pathogens). The excessive growth of algae (called 'algal bloom') can degrade water quality because it lowers dissolved oxygen levels thereby killing other living things. 
The level of bacterial contamination of water due to animal waste is measured by determining the number of coliform organisms such as E. coli

Drinking water should show no colonies of growth from the water sample.

