Reasons for treating:

Protect public health
Lecture 2 Protect surface-water quality
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BACTERIA ARCHAEA EUKARYA Note: filter sand is 100 to 102 um, can strain particles to ~30 um

Figure by MIT OCW.

Adapted from: Mara, D. Domestic Wastewater Treatment in Developing Countries. London, UK: Earthscan, 2003, p. 23. Figure 3.1.



Polioviruses Other viruses

Causes: u teric viruses — gastrointestinal illness

poliomyelitis CO . Adenoviruses — respiratory and eye infections

aseptic meningitis

illness (“cruise ship disease”)
Hepatitus A virus — infectious hepatitis

Caption Polio virus; RNA virus, Picornaviridae Family.
File Name: 24314A

Category: Viruses

Type of Image: TEM

Magnification: x46,050-- (Based on a 35mm slide image of 24mm in the narrow
dimension)
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Inorganic chemicals

Chemical Adverse effect
Cyanide Nervous system impairment
Fluoride Dental fluorosis (staining), bone disease
Lead Impaired mental development Py, \e
Mercury Kidney damage, birth defects ; @3 e‘:'
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Physical and aesthetic characteristics

Property Adverse effect
Turbidity Harbors bacteria, interferes with treatment
Color, odor |Aesthetic
Silver Cause argyria (turns skin blue)
Sulfate Laxative effect
Chloride Salty taste
TDS Salty taste, scaling of pipes
Hardness |Cause deposits on bathroom fixtures

Radionuclides

whi cause cancer:
artlcles two protons and two neutrons
Beta particles — electrons
Radium-226, Radium-228 — can cause cancer
Uranium — kidney damage, can cause cancer

Radloaci ve decay releases ionizing radiation

Alpha radiation, radium and uranium all occur
naturally

Physical and aesthetic characteristics

Property Adverse effect
Iron Stains laundry and fixtures
Manganese | Stains laundry and fixtures
Copper Stains laundry and fixtures
Detergents | Causes water to foam
pH Pipe corrosion, impaired taste
Phenols Taste and odor




Clean Water Act

1977 — Clean Water Act
Included controls on toxic pollutants

1987 — Water Quality Act
Added permit requirements for stormwater

Comparison of standards

Water-quality Units u.s. European World Health
constituel gz EPA Union Organization
E. coli U“ number/100 ml | Detected in <5% 0 0
YA\ of samples
ﬁw . g/l 10 10 10
Copper mg/l 1.3 2 2
Lead ug/l 15 10 10
Nitrate mg/l as N 10.0 11.3 11.3
TTHM ug/l 100 100 200/100/100/60%
Chloride mg/l 250 250 250
Iron ug/l 300 200 No guideline
Benzene pg/l 5 1 10
Carbon tetrachloride ug/l 5 4 4
Tetrachloroethylene ug/l 5 10° 40
Trichloroethylene ug/l 5 70

a Chloroform/bromoform/dibromodichloromethane/bromodichlorodimethane
b Sum of trichloroethylene and tetrachloroethylene




