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SEWAGE
TREATMENT
&
WATER POLLUTION

PREVENTING AND REDUCING
SURFACE WATER POLLUTION
• The key to reducing nonpoint pollution –
most of it from agriculture – is to prevent it
from reaching bodies of water.
– Farmers can reduce runoff by planting buffers
and locating feedlots away from steeply
sloped land, flood zones, and surface water.
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PREVENTING AND REDUCING
SURFACE WATER POLLUTION
• Most developed countries use laws to set
water pollution standards, but such laws
rarely exist in developing countries.
– The U.S. Clean Water Act sets standards fro
allowed levels of key water pollutants and
requires polluters to get permits.
– EPA is experimenting with a discharge
trading policy similar to that for air pollution
control.

Reducing Water Pollution through
Sewage Treatment
• Water pollution laws have significantly
improved water quality in many U.S. streams
and lakes but there is a long way to go.
• Some want to strengthen the U.S. Clean
Water Act (CWA) to prevent rather than
focusing on end-of-the-pipe removal.
• Many farmers and developers see the CWA
as limiting their rights as property owners to
fill in wetlands.
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Reducing Water Pollution through
Sewage Treatment
• Raw sewage reaching a municipal sewage
treatment plant typically undergoes:
– Primary sewage treatment: a physical
process that uses screens and a grit tank to
remove large floating objects and allows
settling.
– Secondary sewage treatment: a biological
process in which aerobic bacteria remove as
much as 90% of dissolved and biodegradable,
oxygen demanding organic wastes.

Reducing Water Pollution through
Sewage Treatment

• Primary and Secondary sewage treatment.
Figure 21-16
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Reducing Water Pollution through
Sewage Treatment
• Advanced or tertiary sewage treatment:
– Uses series of chemical and physical
processes to remove specific pollutants left
(especially nitrates and phosphates).

• Water is chlorinated to remove coloration
and to kill disease-carrying bacteria and
some viruses (disinfect).

Technological Approach:
Advanced Sewage Treatment
Ø Removes specific pollutants
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Reducing Water Pollution through
Sewage Treatment
• Sewage sludge can be used as a soil
conditioner but this can cause health
problems if it contains infectious bacteria
and toxic chemicals.
• Preventing toxic chemicals from reaching
sewage treatment plants would eliminate
such chemicals from the sludge and water
discharged from such plants.

Dust Particles
Particles of dried sludge
carry viruses and harmful
bacteria that can be
inhaled, infect cuts or enter
homes.

Odors
Odors may cause illness or
indicate presence of harmful gases.

BUFFER
ZONE

Sludge
Groundwater
Contamination
Harmful chemicals
and pathogens
may leach into
groundwater
and shallow wells.

Exposure
Children may walk or
play in fertilized fields.
Livestock Poisoning
Cows may die after grazing
on sludge-treated fields.

Surface Runoff
Harmful chemicals
and pathogens may
pollute nearby
streams,lakes, ponds,
and wetlands.

Fig. 21-17, p. 513
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Reducing Water Pollution through
Sewage Treatment
• Natural and artificial wetlands and other
ecological systems can be used to treat
sewage.
– California created a 65 hectare wetland near
Humboldt Bay that acts as a natural
wastewater treatment plant for the town of
16,000 people.
• The project cost less than half of the estimated
price of a conventional treatment plant.

Sewage Treatment
• Sewage Treatment Plant
– Primary: physical screening of the water removes about 60% of
suspended solids
– Secondary: biological process where aerobic bacteria remove as much
as 90% of dissolved biodegradable waste
– Tertiary (Advanced): chemical and physical process to remove specific
pollutants
– Chlorination disinfects the water and removes water coloration
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• A current concern is cities which combine raw
•

sewage with street runoff in the same pipe
system.
When flows become too great, they commonly
dump the water into waterways!!
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Sewage Treatment
• Septic Fields
– Waste water enters a settling tank where oils
rise and solids fall
– Waste water is then distributed throughout a
drain tile surrounding a drain field where
water percolates out into the soil which filters
the water

Technological Approach: Septic Systems
Ø Require suitable soils and maintenance

Fig. 21-15
p. 510
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Reducing Water Pollution through
Sewage Treatment

• Septic tanks and various levels of sewage
treatment can reduce point-source water
pollution.
Figure 21-15

Sludge
• Even after effectively treating wastewater, there
•
•

is sludge remaining for disposal
Currently, some is used on soil to provide
nutrients but many scientists consider this
dangerous
Where should it go?
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Wetlands
• Artificial wetlands can filter the wastewater while
also providing habitat for wildlife

Technological Approach: Using
Wetlands to Treat Sewage

Fig. 21-1 p. 493
Case Study
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DRINKING WATER QUALITY
• Centralized water treatment plants and
watershed protection can provide safe
drinking water for city dwellers in
developed countries.
• Simpler and cheaper ways can be used to
purify drinking water for developing
countries.
– Exposing water to heat and the sun’s UV rays
for 3 hours can kill infectious microbes.

Using Laws to Protect Drinking
Water
• While most developed countries have
drinking water quality standards and laws,
most developing countries do not.
• The U.S Safe Drinking Water Act requires
the EPA to establish national drinking
water standards (maximum contaminant
levels) for any pollutant that may have
adverse effects on human health.
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Using Laws to Protect Drinking
Water
• The U.N. estimates that 5.6 million

Americans drink water that does not meet
EPA standards.
• 1 in 5 Americans drinks water from a
treatment plant that violated one or more
safety standard.
• Industry pressures to weaken the Safe
Drinking Act:
– Eliminate national tests and public notification of
violations.
– Allow rights to pollute if provider cannot afford to
comply.

Clean Water Act
• Some believe that it should be
strengthened to provide further watershed
planning to protect groundwater and
surface water
• Others believe it is too strict because it
limits individuals rights to develop land as
they deem appropriate
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Is Bottled Water the Answer?
• Some bottled water is not as pure as tap
water and costs much more.
– 1.4 million metric tons of plastic bottles are
thrown away.
– Fossil fuels are used to make plastic bottles.
• The oil used to produce plastic bottles in the U.S.
each year would fuel 100,000 cars.

Bottled Water
• Studies reveal that U.S.

•

bottled water costs 120
times to 7,500 times more
than tap water yet about ¼
of the bottled water is simply
tap water
Also, 1.5 million tons of
plastic bottles are thrown
away globally each year!!
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Drinking Water Quality
Bottled water?

Safe Drinking Water Act
Maximum contaminant levels

Solutions
Water Pollution

• Prevent groundwater contamination
• Reduce nonpoint runoff
• Reuse treated wastewater for irrigation
• Find substitutes for toxic pollutants
• Work with nature to treat sewage
• Practice four R's of resource use (refuse,
reduce, recycle, reuse)
• Reduce air pollution
• Reduce poverty
• Reduce birth rates
Fig. 21-18, p. 517
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What Can You Do?
Water Pollution
• Fertilize garden and yard plants with manure or
compost instead of commercial inorganic fertilizer.
• Minimize your use of pesticides.
• Do not apply fertilizer or pesticides near a body of water.
• Grow or buy organic foods.
• Do not drink bottled water unless tests show that your
tap water is contaminated. Merely refill and reuse
plastic bottles with tap water.
• Compost your food wastes.
• Do not use water fresheners in toilets.
• Do not flush unwanted medicines down the toilet.
• Do not pour pesticides, paints, solvents, oil,
antifreeze, or other products containing harmful
chemicals down the drain or onto the ground.
Fig. 21-19, p. 517
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