Chapter 5 Water

5:1 Our Water Resources

I. Water Usage in the US, 1995

a. Industry 50%

b. Agriculture 42%

c. Residential 8%

II. Importance of Water

a. Critical to health/survival

b. Reason for longer lifespan

c. Renewable resource?

III. Water Water Everywhere but…

a. Blue planet/water planet

b.  97% ocean, 3 % fresh

c. .69% available for usage

d. Surface Water

i. Lakes, ponds, rivers, streams

ii. Where cities are built

iii. Large bodies the result of watershed
1. area of land drained by a river

2. 2 major in US: Colorado, Mississippi

3. amount of water varies year to year: drough vs flood

e. Rivers of Controversy

i. Disputes over water still occur

ii. Arizona/California

iii. Turkey vs Syria & Iraq

iv. Aswan High dam in Egypt

v. Who has the right to the water? Who decides?

f. Dams

i. Any structure built across a river or stream that restricts water flow

ii. Reservoir

1. drinking, irrigation

2. recreation, 

3. flood control, electricity

4. effect on existing ecosystem

a. flood

b. less water down stream

IV. Groundwater

a. Water that percolates into the ground and is stored

b. Aquifer = rock formation

i. Limestone caves

ii. Gravel beds/sand formations

iii. Cracked rock

c. Water table = surface of ground water

d. Recharge zone

i. Water moves very slowly

ii. May not be near the aquifer

CASE STUDY:The Ogallala Aquifer p126

e. Aquifers are Running Low

i. Used faster than recharged

ii. Recharge zones paved over

iii. Contamination of water supply

V. Solutions to Water Shortages

a. Desalting the Sea

i. desalinization

1. salt water not potable

2. two main processes

a. distillation

b. reverse osmosis

3. expensive

4. Middle East, California

b. Towing Water

i. Transport icebergs

1. safety?

2. efficiency?

3. effect on polar ecosystems?

ii. Floating bags of water from Alaska 

1. 40% of US water in AK

2. efficiency?

3. expense?

c. Water Conservation

i. Most realistic solution

ii. What is being done?

iii. What about ag and industry?

5:2 FreshWater Pollution

I. history

a. before 70’s, no regulations

b. since 70’s, much improvement, still a long way to go

c. huge problem in less developed countries

i. Russia and Poland and industry

ii. India etc and Ag and sewage

II. Defined

a. Introduction of chemical, biological or physical agents into water p132

b. degrades its quality

c. affects organisms living in or using it

III. Point Pollution

a. Pollution discharged from a single source

b. Comparatively easy to identify and regulate

c. Enforcing cleanup is a different story
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IV. NonPoint Pollution

a. Pollution from many sources, not a specific site

b. Esp. big problem from RUNOFF

c. Difficult to regulate

d. Little bits here and there add up to a huge problem

i. 96 % of polluted bodies from nonpoint sources

ii. education the best solution

V. Water Treatment

a. From source to your home

b. May not remove all contaminants

i. Filtration

ii. Flocculation

iii. Sedimentation

iv. Mixing

v. Filtration

vi. Chlorination

c. Sewage treatment

i. Treatment before returning to source

ii. May not remove all pollutants (some substances interfere w/ the process)

1. Screening

2. primary sedimentation

3. aeration

4. secondary sedimentation

5. chlorination

6. sludge digestion

a. solid material remaining from treatment

b. toxic; treated as hazardous waste

c. expensive to treat

i. fertilizer 

ii. building material

VI. Pathogens

a. Disease causing organisms

b. Bacteria, viruses, worms

c. Cholera, hepatitis, typhoid

d. Fecal coliform test for E.coli

VII. Water Pollution and Ecosystems

a. Water vs fat soluble pollutants

b. Biological magnification

c. Chemical spills

VIII. Artificial Eutrophication

a. Many pollutants  (esp from sewage and runoff) are plant nutrients 

b. Cause algal blooms

c. Speed the eutrophication process 

d. Oxygen quickly used, organisms die

e. Attempts to reduce nutrients, esp phosphates, from detergents

IX. Thermal Pollution

a. Addition of excessive heat to a system

b. Power plants and industry

c. Water holds less oxygen when warm

d. Rapid change cause massive kills

e. Slower change affects ecosystem structure

X. Cleaning Up Water Pollution

a. 1972 Clean Water Act p138

i. restore and maintain the integrity of the nation’s water supplies

ii. ban discharge by ’85;remove heavy metals in early 80’s

b. 1972 Marine protection and Santuaries act

i. protect oceans and estuaries from dumping

ii. requires double hulls on oil tankers

c. 1975 Safe Drinking Water Act

i. protect potable water from pollution

d. 1980 Comprehensive Environmental Response and Liability Act

i. Super Fund Act

ii. Deals with hazardous waste handling and cleanup

e. 1987 Water Quality Act

i. funds for new water treatment

ii. supplement state and local efforts

f. legislation has prevented point pollution

g. nonpoint continues to  be a problem

h. Groundwater p139

i. Seepage of pollutants into groundwater will continue for years

1. storage tanks

2. spills

3. septic systems

4. landfills

ii. EPA has detected over 200 hazardous substances

iii. Treatment and detection can be difficult

XI. Bottled Water

a. Distilled and RO treatment

b. Natural Spring water

i. No regulation/less testing

ii. May be worse quality than your tap water

5:3 Ocean Pollution

I. How Pollutants Get into the Ocean

a. 85 % comes from land (icluding oil/fuel)

b. runoff and rivers

c. direct dumping

i. oil spills only 5%

ii. plastic

II. Preventing Ocean Pollution

a. MARPOL (International Convention for  the Prevention of Pollution from Ships)

i. Prohibits discharge and plastic abandonment

b. 1974 Helsinki Convention

i. control land based sources

ii. prohibits dumping DDT and some heavy metals

iii. established ocean refuges 

c. enforcement and monitoring is difficult

d. Who owns the oceans?

i. Law of the sea Treaty

1. coastal water extend 22 km (territorial sea)

a. defend

2. 370 km (exclusive economic zone)

a. research

b. preservation

c. economic activity

3. not everyone signed it

