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‘Water quality in lakes and reservoirs \

(J Water in lakes is retained for longer periods whereas in
streams, the water is always flowing

U In the presence of nitrogen and phosphorous (nutrients), algal
bloom occurs

- affects DO in lakes

- toxins from some algal species Kkill fish

- renders the lake unsuitable for recreational purpose
- increase cost of water treatment

- alters the ecological environment of the lake

Phosphorus is usually the limiting nutrient.



‘Algal bloom in lakes and estuaries \
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‘Red tide’ bloom Toxins produced from algal
blooms can cause massive

fish kills



‘Algal bloom in the Bay of Bengal \
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Algal blooms along the coast
triggered by the nutrient
loading brought to the bay by
the major rivers and their
tributaries.




Surface Water Quality: Lakes and Reservoirs
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Surface Water Quality: Lakes and Reservoirs
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Surface Water Quality: Lakes and Reservoirs

The process of neitrient encichmenl in @ lake
il 1nease 11 anic malfer . 1S Jermed

e rechan. This 13 cansidired +o be &
natiral 4Fing process in -.ft.ﬂl s, That m)(-h.kt.

e sands of years. _ lerate
Hociever, 14 i3 F"'u"* Jrﬁlf‘:;:;ﬂ (es.

chanse Threwsh Audman |
?i:c:fgcdfﬁ ! r whe & 3;1" dustried wanleact)

Swch cases are cdlled cultaral m-f-rarhicdﬁm.




‘Nutrients and eutrophication \

General algal photosynthesis equation:

106C0, +16NO, +HPO,2+122H,0 +18H* —
Ci06H2630110N16P +1380,

16x14
1x31

N/P= 7.2

If N/P > 20, Pisthe limiting nutrient
If N/P <5, Nis the limiting nutrient

Minimum concentration required for algal bloom:
P=0.015mg/L
N =0.30 mg/L
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‘Why is Phosphorus the limiting nutrient? \

general algal photosynthesis equation:

106C0, +16NO," +HPO,2+122H,0 +18H* — C,, H,,0,,,N,.P +1380,

Of all the nutrients, only phosphorus is not readily available
from the atmosphere or the natural water supply

It typically takes only a concentration of about 0.02 mg/L of
inorganic phosphorus to cause algal blooms in a lake

There is a direct correlation between the phosphorus
concentration and chlorophyll a:

log (Chlorophylla) =-1.09+1.46 log P;



Surface Water Quality: Lakes and Reservoirs
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Example Problem:
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‘Thermal stratification in lakes \

A major difference between lakes and rivers lies in their mass
transport characteristics

In temperate latitudes, lakes undergo thermal stratification,

twice annually, dividing the system into layers and restricting
mass transport
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IThermal stratification in lakes I
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Epilimnion: the warm, the surface layer that is well mixed with
respect to temperature

Metalimnion: the region of transition where temperature changes
> 1°C with every meter of depth

Hypolimnion: the cold bottom layer that is also well mixed with
respect to temperature

The plane in the metalimnion where the temperature-depth
gradient is steepest is termed thermocline



‘Thermal stratification in lakes \
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In winter, a layer of cold water floats on top of the more dense,
4°C water below.

In Summer, a layer of warm water floats on top of the cold,
denser water

The density difference inhibits vertical mixing and creates three
stable layers (thermal stratification)
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‘Thermal stratification in lakes \
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‘ Fall and Spring overturn \

As seasons progress, there may be two distinct periods when
the temperature stratification disappears

This allows a mixing of DO and nutrients throughout the lake

Going from summer to winter L fall overturn
Going from winter to summer L spring overturn

The effects of winter stratification is not as severe as summer
stratification
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The cycle of
Stratification,
Turnover and
Circulation in
Temperate
lakes
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Thermal Stratification in Lake
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Thermal Stratification in Lake
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Thermal Stratification in Lake
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Thermal Stratification in Lake
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‘Water quality management in lakes \

JAdding alum to precipitate phosphorus

Dredging to remove phosphorus-rich sediments

Copper Sulfate to kill excessive algal blooms, introduction of
vegetation-eating fish, physical removal of algae by rakes

Advanced sewage treatment options
UDiversion of effluent wastewater to streams
dWaste minimization (encouraging farmers to use small

amounts of phosphorus fertilizers and to take action against
soil erosion)
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