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Table 20-1

Major Water Pollutants and Their Sources

Type and Effects Examples Major sources
Infectious agents (pathogens) Bacteria, viruses, protozoa, parasites Human and animal wastes
Cause diseases

Oxygen-demanding wastes
Deplete dissolved oxygen needed
by aquatic species

Plant nutrients
Cause excessive growth of algae
and other species

Organic chemicals
Add toxins to aquatic systems

Inorganic chemicals
Add toxins to aquatic systems

Sediments
Disrupt photosynthesis, food webs,
other processes

Heavy metals
Cause cancer, disrupt immune and
endocrine systems

Thermal
Make some species vulnerable to disease
© Brooks/Cole, Cengage Learning

Biodegradable animal wastes
and plant debris

Nitrates (NO5~) and phosphates (PO,*")

Oil, gasoline, plastics, pesticides,
cleaning solvents

Acids, bases, salts, metal compounds

Soil, silt

Lead, mercury, arsenic

Heat

Sewage, animal feedlots, food processing
facilities, pulp mills

Sewage, animal wastes, inorganic fertilizers

Industry, farms, households
Industry, households, surface runoff

Land erosion

Unlined landfills, household chemicals,
mining refuse, industrial discharges

Electric power and industrial plants
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Table 20-2
Common Diseases Transmitted to Humans through Contaminated
Drinking Water
Type of Organism Disease Effects
Bacteria Typhoid fever Diarrhea, severe vomiting, enlarged spleen, inflamed intestine; often
fatal if untreated
Cholera Diarrhea, severe vomiting, dehydration; often fatal if untreated
Bacterial dysentery Diarrhea, bleeding; rarely fatal except in infants without proper treatment
Enteritis Severe stomach pain, nausea, vomiting; rarely fatal
Viruses Infectious hepatitis (Type B) Fever, severe headache, loss of appetite, abdominal pain, jaundice,
enlarged liver; rarely fatal but may cause permanent liver damage
Poliomyelitis Fever, diarrhea, backache, sore throat, aches in limbs; can infect spinal
chord and cause paralysis and muscle weakness
Parasitic protozoa Amoebic dysentery Severe diarrhea, headache, abdominal pain, chills, fever; if not treated
can cause liver abscess, bowel perforation, and death
Giardiasis Diarrhea, abdominal cramps, flatulence, belching, fatigue
Cryptosporidum Severe diarrhea, cramps for up to 3 weeks, and possible death for people

Parasitic worms
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Schistosomiasis

Ancylostomiasis

with weakened immune systems

Abdominal pain, skin rash, anemia, chronic fatigue, and chronic general
ill health

Severe anemia and possible symptoms of bronchial infection
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Water
Quality DO (ppm) at
20° C

Good

Slightly
polluted

6.7-8

Moderately
polluted 4.5-6.7

Heavily
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Gravely

polluted Below 4
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Fig. 20-A, p. 535
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Fig. 20-5, p. 536
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Industry Nitrogen
oxides from autos
and smokestacks,
toxic chemicals, and
heavy metals in
effluents flow into
bays and estuaries.

Cities Toxic
metals and oil
from streets and
parking lots
pollute waters;
sewage adds
nitrogen and
phosphorus.

Urban sprawl

Bacteria and viruses from
sewers and septic tanks
contaminate shellfish
beds and close beaches;
runoff of fertilizer from

Construction sites
Sediments are washed into
waterways, choking fish and
plants, clouding waters, and
blocking sunlight.

lawns adds nitrogen and
phosphorus.

Toxic sediments
Chemicals and toxic
metals contaminate
shellfish beds, kill
spawning fish, and
accumulate in the tissues
of bottom feeders.

Closed shellfish
Closed beds

be§Ch Oxygen-depleted
. zone

& Oxygen-depleted zone
Sedimentation and algae
overgrowth reduce
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sunlight, kill beneficial sea
grasses, use up oxygen,
and degrade habitat.

/ Farms

Runoff of pesticides,
manure, and fertilizers
adds toxins and excess
nitrogen and phosphorus.

| microscopic algae,
| poisoning fish and marine

Red tides
Excess nitrogen causes
explosive growth of toxic

- Healthy zone

Clear, oxygen-rich waters
promote growth of
plankton and sea grasses,
and support fish.

Fig. 20-15, p. 548
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