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Chapter 14      
Water on mars that has sublimed in the second photo

14.1 Water: Some Unique Properties

Water

Hydrogen bonding

Density

Specific Heat
Heat of Vaporization

14.2 Water in Nature

Water cycle

Evaporation

Condensation
Dust, oxygen, nitrogen, carbon dioxide, nitric acid

Sodium, potassium ions

calcium, magnesium, iron    

Chloride, sulfate, bicarbonate

5-7 mg oxygen

14.3 Chemical and Biological Contamination

BOD  


Biological Pollution


Pathogenic

Aerobic & anaerobic

Eutrophication – algae

Acidic Water
14.4 Industrial Use

Industrial Pollution

Inorganic chemicals

acids, bases, salts, toxic heavy metals

Synthetic organic

pesticides, herbicides, detergents, plastics
Oil Pollution

Cuyahoga River

Exxon Valdez
Heat – Thermal Pollution

14.5 Groundwater Contamination: Tainted Tap Water

Groundwater Contamination

Aquifers

Sinkholes

Saltwater intrusion

Natural contaminants

calcium, magnesium, iron

microorganisms

Hydrogen sulfide

human contaminants

nitrates

road salt

oil-field brine

VOC’s

volatile organic compounds

LUST

leaking underground storage tanks

landfills
14.6 Making Water Fit to Drink

Parts per Million (ppm) 


1 ppm = 1 g solute 



    106 g solution 

Parts per Billion (ppb) 


1 ppb = 1 g solute 



    109 g solution 

Water Treatment
14.7 Wastewater Treatment Plants

Wastewater Treatment Plants

http://www.ocwd.com/
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http://www.sws-sssd.org/
http://greenvillewater.com/
S. Pacolet River

Lake Bowen

3Ca(OH)2 + Al2(SO4)3 ( 2Al(OH)3 + 3CaSO4
Settling basin

Flocculation

Filtration

Aeration

Chlorination

Ozone
Ultraviolet light (UV) 
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Nitrates
Methemoglobinemia
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Fluoridation

Ca5(PO4)3OH + F- ( Ca5(PO4)3F + OH-
Hydroxyapatite

Fluorapatite
Primary– Mechanical

Screening

sedimentation / settling

coagulation

aluminum sulfate

Secondary– Biological

Trickling filter

Activated Sludge

Tertiary- chemical & physical

carbon bed

precipitation

Al+3 + PO4-3 ( AlPO4 (s)

Disinfection

Chlorine

Ozone


14.8 The Newest Soft Drink: Bottled Water

14.9 Water Pollution and the Future

Smart Irrigation and Landscaping Strategies 

high pressure showers and ultra low flush toilets 

Smart Irrigation and Landscaping Strategies

Water your lawns early in the morning 
Water your lawn only when needed. 
sprinklers are leak-proof and not aimed on sidewalks, streets or driveways. 
Use mulch around trees and plants 

Shut off your sprinklers after a rain 

Use drip irrigation or soaker hoses to water trees, shrubs, and flower beds. 
Integrate rocks, bricks, gravel and decks into your landscaping

Take short showers 

Draw less water for baths 

Turn off the water while brushing your teeth or shaving 

"silent" leaks in toilets or plumbing fixtures. 

Only wash with full loads 

Use a bowl or fill up the sink to clean vegetables 

Use your garbage disposal sparingly 

Don’t thaw food with hot water — use the microwave 

If you pre-clean dishes, fill the sink up instead of running the water 

Keep a gallon of cold water in the refrigerator rather than running the tap for cold water 

Consider installing an instant water heater on your sinks far from the main water heater 

Insulate your pipes to save heating costs 

Outdoors

Wash the car with a bucket instead of the hose 

Use a broom instead of water to clean your sidewalks and driveways 

Cover your spa or swimming pool 

Community

Support local businesses who practice conservation. For example, commercial car washes that recycle their water; businesses that use recycled water in fountains; restaurants that serve water only on request and hotels that give you the option of using your linens for a second night’s stay 

Ask your teachers or school administrators if they teach water conservation 

Bottled Water

Alternative Sewage Treatment Systems

Dry, sterile sludge – farms

Wet suspended sludge

Sedimentation tanks & marshy areas

Composting toilets

Problems 
Page 402: 14.1, 14.2, 14.3, 14.4, 14.5, 
Pages 403-404: 2, 6, 10, 14, 18, 22, 24, 28, 30, 32, 34, 36
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