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Environmental Engineering
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Nitrogen compounds

, produced by cars
an factornes
Discharge of untreated

municipal sewage
(nitrates and phosphates)

it

i

r 'I:SIN‘IIR" -

Dlscharge o A ' Natural runoff
¢ detergemg (nitrates and

hosphates phosphates) norganic fertilizer runoff=
. - )‘ ——(nitrates and phosphates}==
— , -

Manure runoff
: ' £ ‘ from feedlots
Discharge of treated ‘ j (nitrates, phoophates.
municipal Sewage  mess “ ammonia)
(primary and secondary
treatment: nitrates '
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and phosphates)

" lawns, and construction
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nutrient overload -~ phosphates)
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Runoff anterosion
(from cultivation,
mining, construction,
and poor land use)
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Kinds of Water Pollution

* |norganic Pollutants
 Organic Pollutants
 Biologic Pollutants

el Cligle 153



Inorganic Pollutants
45 g2 M) il glall

Examples:

Pb In gasoline
Radionuclides
Phosphorus, nitrogen
Other heavy metals




Inorganic Trace Contaminants

Mercury—methyl Hg and dimethyl Hg in fish—probably most
significant path to humans

Lead—toxicity has been known for a long time

Radionuclides

Atmospheric testing of nuclear weapons is now banned
National labs...now trying to clean up



Phosphates and Nitrates

Phosphates—mostly a result of sewage outflow and phosphate
detergents

Nitrates—sewage and fertilizers
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Organic Pollutants

Three classes of compounds
1. Pesticides and Herbicides

2. Materials for common household and industrial use
3. Materials for industrial use



Biologic Contaminants

« Major cause of infant deaths in third world
 Diarrhea kills 4-15 million children/year
» Bacteria, viruses, parasites



Water
Quality

Good

Slightly
polluted

Moderately
polluted

Heavily
polluted

Gravely
polluted

Water quality

Do (ppm) at 20°C

Below 4.5

Below 4
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Concentration (mg dissolved O,/L water)
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 Reducing water pollution

» Non point source
» Septic tanks and sewers

d Reducing agriculturally produced pollution

» soll erosion, reforestation, cover
crops, reduced fertilizers and
pesticides, buffer zones
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Technological Approach: Septic Systems

&= Household

Septic tank with
(for cleanout)
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Sewage Treatment

Primary Secondary
l I
| Grit I | Chlorine
Bar screen chamber Settling tank Aeration tank Settling tank disinfection tank
L S e

<

Raw sewage
from sewers

S

— '

, To river, lake,
) - 4 or ocean
R ——
(kills bacteria)
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e

Sludge digester

© 2002 Brooks/Cole - Thomson Leaming

Sludge drying bed

| Disposed of in landfill or
ocean or applied to cropland,
pasture, or rangeland




Advanced (Tertiary) Sewage Treatment

Expensive

% Uses physical and chemical processes

% Removes nitrate and phosphate
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