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Introduction

1. Pollution is contamination that makes things unclean or impure

2. Pollution: physical, chemical, biological

3. Rapid growth of world population increases the value of productive soil (fig. 16-1)

16-1 Concern about pollution

1. Soil pollution decreases the standard of living

2. Soil pollution increases as population increases

3. High economic cost

4. New types of pollutants

5. Nuclear wastes: radioactive waste, toxicity

6. Need more concerns for soil pollution

16-2 Sources of pollutants

1. Types of pollutants


(1) people-related sources: home, office


(2) industrial sources


(3) agricultural sources

2. Each of pollutants needs its own kind of management to control pollution

16-3 People-related wastes

1. Solid wastes


(1) materials: metal, wood, paper, plastic, glass, (Table 16-1)


(2) open dumps: fire to air pollution, rats and pests, health hazards


(3) recycle: solid-waste recovery system (fig. 16-2)

2. Liquid wastes


(1) sewage effluent (liquid materials) and sewage sludgy (semi-solid materials)


(2) sewage treatment: primary, secondary, tertiary treatment (chemical, 
expensive)


(3) nutrients, heavy metal, toxic, …

3. Rural home wastes


(1) dispose both solid and liquid wastes in rural home (fig. 16-3)


(2) septic tanks is an effective disposal system

4. Litter


(1) people produce lots of litters


(2) changes in attitudes and habits are needed

16-4 Industrial wastes

1. Solid industrial wastes


(1) recycled and separated from other wastes


(2) organic materials can be applied to soils


(3) heavy metals

2. Liquid industrial wastes


(1) acids, bases, or other toxic chemicals


(2) petroleum pollution: oil, gasoline, …

3. Nuclear wastes


(1) radioactive, hazardous and long-term


(2) dump in ocean floor, deep rock formations, with steel tanks

4. Gaseous wastes


(1) air pollution causes soil pollution by rain


(2) oxides of sulfur and nitrogen, acid rain

16-5 Agricultural wastes

1. Livestock wastes


(1) manure from large feedlots is a problem, it is also a fertilizer (Table 16-2)


(2) odor problem


(3) manure is good for the soil structure

2. Plant residues


(1) accumulate in ditches, obstruct passage


(2) increase fire hazard, damage water quality

3. Fertilizers


(1) use 120 million tons of N, P, K annually


(2) soil fertility is reducing (fig. 16-4)


(3) effects of fertilizers on water pollution


(4) leaching losses: N (Table 16-3)


(5) runoff losses: surface water


(6) denitrification: produce gaseous N


(7) fertilizers influence microbial population


(8) N is easy to be removed (Table 16-4)

4. Pesticides


(1) crop yields reduce due to weeds, insects, and plant diseases


(2) earliest pesticides in 1987, 1980s


(3) high toxic materials cause environmental problem such as DTT


(4) pesticides increase soil pollution


(5) biological control methods are favored

16-6 Aerosols

1. Definition: suspension of small solid or liquid particles in a gas

2. Aerosols change from air pollutants to soil and water pollutants when they 
deposited

3. Toxic chemicals, heavy metals, and radioactivity are serious hazards

4. Chernobyl accident in 1986, fish caught 2000 km away in Britain contain 
radioactive cesium

16-7 Polluted soil

1. Sediment 


(1) high in clay, unfavorable for plant growth


(2) thick layers that plants are killed (fig. 16-5)

2. Soil acidification


(1) remove cations Ca, Mg, replaced by H


(2) natural soils of humid regions are acid


(3) acid rain: oxides of N and S


(4) health of human and animal life are affected

3. Toxic elements


(1) Al, Fe, and Mn become toxic to plant


(2) Cadmium (Cd): plants bioaccumulate Cd from soil, further bioaccumulated 
by animals


(3) Lead (Pb): disease of brain (Table 16-5)


(4) Zn, Cu, and Ni: toxic to animal and human


(5) Arsenic (As): semimetallic element, toxic


(6) Selenium (Se): excessive amounts are toxic


(7) other: beryllium (Be), boron (B), …

4. Toxic chemicals


(1) pesticides: DDP


(2) petroleum products: crude oil, 


(3) PAHs (polycyclic aromatic hydrocarbons): a group of organic compounds 
containing two or more interlocking ring structures

16-8 Hazardous sites and soil remediation

1. Superfund: 


(1) US established superfund in 1980 to provide a mechanism for remediating 
hazardous sites


(2) it is a trust fund that EPA can use to clean up


(3) hazardous sites: wastes from chemical and petroleum industries, landfill sites, 
transportation spills and radioactive sites

2. Soil remediation


(1) incineration: fire, air pollution


(2) chemical treatment


(3) bioremediation

3. Chemical treatment: supercritical fluid extraction (SFE), expensive

4. Bioremediation: microbes and plants (fig. 16-6)

Summary

1. Pollutants contaminate and degrade the environment

2. People-related wastes, industrial wastes, agricultural wastes

3. Fertilizer, heavy metals, pesticides, sedimentation

4. Superfund, soil remediation

