Environmental Science and Health          2nd  stage                                2022-2023
Water Microbiology (theory)                       Lec-3 & 4         Dr.Lubna A. A. Karim
•Self purification in polluted river
 Pollutant:  is a substance that enters the environment and elevates the "natural" level of that substance.                                                                

The ability for these pollutants to reach surface water or groundwater is enhanced by:-

1- The amount of water available from rain or irrigation. 
2- Commercial and industrial businesses discharge various wastes .

3- Pollutants such as solvents, oil and gasoline or heavy metals.                                                                                                                                   •Surface Water                                                                                                The most common point-source pollutants in surface water are:                          1- High-temperature discharges;                                                                  2- Microorganisms (such as bacteria, viruses, and Giardia ).

 3- Nutrients (such as nitrogen and phosphorus).
Q / What is the temperature effect on surface water pollution?                      
1-Temperature increases and nutrients can result in excessive plant growth and subsequent decaying organic matter in water by microorganisms, that depletes dissolved oxygen levels and consequently stressing or killing sensitive aquatic life.                                  
2- Also microorganisms can be dangerous to both human health and aquatic life. 

If you allow a water body, containing limited amount of degradable organic wastes, to recover, it will purify itself in course of time. 

· Biological Oxygen Demand (BOD)   
The quantity of oxygen utilized by microorganisms in aerobic degradation of organic matter in a water body is called its biological oxygen demand (BOD). 

Aerobic bacteria use oxygen dissolved in water when breaking down wastes. Scientists can find out how much organic matter the waste water contains by measuring how much oxygen the aerobic bacteria use in breaking it down.

● Eutrophication                                                                                  
Is the process of increase of plant nutrients in water with the consequent increase in the growth of algae and macrophytes.   It may be considered a form of pollution. 
●Death of aquatic life caused by increased ((nitrate levels , Nitrogen and phosphorus in water)).
What is the (N) forms in relation to natural waters?
• Free nitrogen (N2),    Ammonium (NH4),    Ammonia (NH3)

• Nitrite (NO2),          Nitrate (NO3)

●Nitrates can come from two sources:-
1- Artificial fertilizers used by farmers when too much nitrate fertilizer    applies just before heavy rain.
2- Nitrates from animal waste (faeces and urine) or (silage).                     
● Phosphorus (P) can come from human activity to water bodies by:

1. Detergent 



2. Agriculture
●What is the Trophic Levels in Aquatic System: 

• Oligotrophic (poorly nourished)

• Mesotrophic (moderately nourished)

• Eutrophic (well-nourished)

• Hypereutrophic (over-nourished).
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Figure (1): The Eutrophication process-progress from Oligotrophic to Eutrophic                                                    

●The steps of Eutrophication:
1- Algae grow fast using up lots of oxygen and blocking sunlight.

2- Aquatic plants begin to die.

3- Dead matter provides food of microbes.

4- Increasing the competition of oxygen

5- Water becomes deoxygenated then fish die.   

●Phytoplankton
      Are photosynthetic organisms, and they do produce oxygen as do all green plants, because they grow near the surface The growth  rate and reproduction of a population of phytoplankton in a natural environment is markedly high.                                                               
●Factors affect Phytoplankton Growth:
 {{NO3,   NH3,    PO4,  Light,    Temperature]]   

Dead phytoplankton settles out resulting in heavy deposits of detritus on the bottom. In turn, the abundance of detritus supports an abundance of decomposers mainly bacteria, as shown in figure (2).
● Why is  eutrophication is a problem ?
1-Penetration of light into the water is diminished. This occurs because the algae forms plates on surface of water. 
2-The water becomes depleted in oxygen,  (lowered oxygen results in the death of fish that need high levels of dissolved oxygen. So acting at least in part through changes in food webs).

3- Some of the algal species  produce toxins that render the water unpalatable.                                                                                                         
4-  Turbid waters noxious and affect water taste and odor.
5- Elevated  Nitrate Concentrations
The remedial measures to combat eutrophication include:-

1. Removal of nutrients from waste waters, a very costly procedure.
2. Bypassing of lakes and diverting of waste waters to streams below the lake by pipeline.
3. Removal of excessive weeds..
4. Application of chemicals to destroy algal growth (copper sulphate and chlorine) and Herbicides being commonly used for this purpose

5-  Artificial aeration.
●Algal blooms 
 Algal blooms: a rapid increase in the population of algae in an aquatic system. Typically, only one or a small number of phytoplankton species are involved, algal blooms are often green, but they can also be other colors such as yellow-brown or red, depending on the species of algae., 

They can have these impacts:-                                                          

1- Economic impacts as increase in the cost of treating the water supply    

2-Social impacts (e.g. disruption of recreational use of the waterway).    

3- Environmental effects on aquatic ecosystems.  

●Red tides                                                                                              
Red tide: is a term often occurs in oceans by many species of phytoplankton are often red or brown, and tint the sea water to a reddish color   They can have these impact:-
1-Some red tides are associated with the production of natural toxins.                         2- Depletion of dissolved oxygen.                                                                            3-Mortalities of marine and coastal species of fish, birds, marine mammals, and other organisms. 
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Figure (2): Diagram explained the process of Eutrophication
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