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Introduction

1. Civilization has many uses for high-quality water, and many ways of degrading 
water quality.

2. A wide variety of solids, liquids, and gases may be dissolved or suspended in the 
water.

3. Water pollution affects life in many ways.

4. Estimated amounts of water in various forms present on earth (Table 17-1)

17-1 The earth’s water supply

1. Life in water: aquatic environments


(1) pollution in food chain: DDT, heavy metal


(2) large dams affect salmon: Columbia River, 43 million pounds in 1880s 
declined to 1.2 million pounds in 1980s for salmon products


(3) pollutants are toxic to plant growth


(4) bacteria and viruses: purify the water for public health

2. Water sources and uses


(1) water supply and shortage: water rights


(2) polluted water: fresh and coastal water (fig. 17-1), harmful to life


(3) Baltic Sea and Black Sea are surrounded by cities, villages, and farms: 
pollution


(4) eutrophication: Baltic Sea

3. Water quality


(1) quality standards are quite different for drinking water than they are for 
irrigation water or for industrial use water.


(2) depend on water treatment facilities


(3) water supply: surface and groundwater


(4) water quality standards for drinking in US (Table 17-2)

17-2 Water pollutants

1. Sediment as a pollutant


(1) soil is an important factor in water pollution


(2) muddy water: clay and organic matter in water, the Big Muddy: Missouri 
River


(3) sediment reduces the storage capacities and makes streams wider and 
shallower


(4) soil is a carrier: cation, anion, pesticide, …

2. Plant nutrients in sediment


(1) N and P are carried by sediment


(2) N: high nitrates in water (blue baby disease)


(3) P: related to eutrophication


(4) filter strips: removing nutrients and trapping sediment


(5) eutrophication: Gulf of Mexico, an abundant growth of algae

3. Pesticides carried by sediment


(1) sources of water pollution by pesticides



a. runoff from land



b. industrial wastes from chemical plants



c. accidents and carelessness



d. using pesticides to control aquatic life


(2) insecticides: DDT 


(3) herbicides: 2, 4, 5-T

4. Heat as a water pollutant


(1) trout and salmon need cool water


(2) water depth is decreased: temperature is increasing during summer period


(3) irrigation, industrial waste water

5. Organic pollutants in water


(1) sewage: primary, secondary, and tertiary sewage treatment (fig. 17-2)


(2) manure: bacteria, virus, nutrients (fig. 17-3, Table 17-3)


(3) petroleum products: gasoline, oil, plastic 

6. Toxic metals in water


(1) Arsenic (As): < 0.05 mg/L, similar to P


(2) Cadmium (Cd): < 0.01 mg/L


(3) Chromium (Cr): < 0.05 mg/L


(4) Copper (Cu): 


(5) Lead (Pb): < 0.05 mg/L


(6) Manganese (Mn): 


(7) Mercury (Hg): < 1 mg/L


(8) Nickel (Ni): micronutrient


(9) Selenium (Se): semi-metallic element (S)


(10) Silver (Ag): < 0.05 mg/L, precious metal


(11) Zinc (Zn): 

17-3 Acidification of water

1. Causes of acidity in water


(1) acid mine drainage: oxidation produces sulfuric acid


(2) acid soil leachate: leachate from extremely acidic soils into groundwater and 
streams


(3) acid rain: pH < 5.6, sulfur dioxide (SO2) and oxides of nitrogen (N2O, NO, 
NO2)

2. Effects of water acidification


(1) affects plant and animal life


(2) widespread and serious after industrial revolution


(3) best way: reduce the input of sulfur dioxide and nitrogen oxides into the 
atmosphere


(4) laws must passed to protect environment

17-4 Groundwater contamination

1. Groundwater differs from surface water: slow cycling

2. Groundwater contamination occurs when soluble materials are leached from soil 
and surface water

3. Nitrates in groundwater have increased along with increasing fertilizer usage

4. Pesticide, animal waste, 

6. Wells are common access points: agriculture and industry

7. Groundwater is contaminated by seepage: tank, landfill, including toxic compounds 
and heavy metals

8. Old disposal sites: acids, bases, industrial chemicals, petroleum products, …

Summary

1. Pollution degrades water and can make it toxic to living entities.

2. Water pollution: eroded sediment, heat, organic pollutants, heavy metals


(1) sediment: N, P, nutrients


(2) heat: shallow water, industrial coolant


(3) organic pollutants: sewage treatment


(4) heavy metals: As, Cd, Cr, Cu, Pd, Mn, …

3. Acidification in water: 


(1) acid mine drainage


(2) acid soil leachate


(3) acid rain

4. Groundwater contamination: slow cycling

