
Colorado River Dams 
Used 
extensively 
on the 
Colorado 
River to 
provide 
energy and 
water to So. 
Calif. 





Colorado River Basin 
Aquifer Contribution 
–  Used by nearly half the U.S. for drinking 

Nearly 40% of agricultural water 
Quality of Aquifer 

Salinity varies depending on 
surrounding rock & recharge rate 

Can be contaminated by natural 
 sources (Fluoride) 



Ogallala Aquifer 
Sources of Depletion 

Ogallala Aquifer is 
largest groundwater 

deposit in world 

Supplies water to 
rich farming and 

ranching region in 
the high plains 



Water is being 
drawn from 
the aquifer 
8-10 times 

faster than it 
can recharge 

Water table 
has dropped 

by nearly 
30ft 



Ogallala Aquifer 
• Sewage from feedlots can 

contaminate aquifer 



Ogallala Aquifer 
• Settling ponds with bacteria and 

duckweed breakdown excess 
nutrients,                                      
used for                                   
irrigation 



School Programs Promote 
Conservation of Water 



Global Water Problems  



Where Does It Rain? 



 Drinking Water Problems  
Safe Drinking Water 

Nearly 1 billion 
people do not have 
access to safe 
drinking water 

80% of human 
illnesses result                           

from poor 
drinking water 



• Agency for                             
International                         
Development (AID)   

 Making Drinking Water Safe in 
Developing Countries 



Water Stress 
•  Increased population size puts 

additional strain of water supplies, 
especially in developing countries 
(India, 8000 villages have no local 
water) 





•  Increased population means 
increased crop production 

 Population Growth And 
Water Problems  



Factors Causing Scarcity 



 Sharing Water Resources 
Among Countries  



 Sharing Water Resources 
75% of the world's major river basins 
are shared between at least two nations 

International 
cooperation is 

essential to 
sustain water 

resources 



 The Aral Sea  
Inlets to the inland sea have been 

diverted for irrigation 

Evaporation has 
increased 

salinity, only 4 of 
24 fish species 

still exist 



• Salt is blown to surrounding area 
causing health problems and 
decreasing crop production 

 The Aral Sea  





Jordan River 

Int’l Water Problems 

Both Israel and 
Jordan obtain 

fresh water from 
river and both are 

experiencing 
population 
explosions 



• Providing a Sustainable Water 
Supply  

 Water Management  



Water Budgets 
Relationship between input and 
output of water in a system 

Balance between precipitation, 
run off infiltration and usage 

Amount of water on the Earth is 
constant, some places have more 
or less than needed 



Demand for Fresh Water 



 Dams And Reservoirs  
PROS 
- Supply water year round to semi-
arid regions 
- Electrical Power 
- Recreation 
benefits 
including boating 
and fishing 



 PROS 
- Provide flood control downstream 

- Dams can be 
opened 
periodically to 
flood downstream 
area, minimizing 
damage to 
downstream 
ecosystems 



 CONS 
•  Cost of building them: EXPENSIVE 

•  Alteration of 
downstream 
ecosystems  

•  Siltation 
•  Evaporation 
•  Loss of nutrients 
•  Periodic Flooding 



Columbia River & Pacific 
Northwest Salmon Debate  

 Water Diversion Projects  



 Columbia River  
- Multiple-Use River 
- 100 Dams, 19 generate 
inexpensive hydroelectric power 
- Water is diverted to major cities 
such as Boise, Portland, Seattle and 
Spokane 
- Commercial shipping lanes 
- Recreational Use 
- Major salmon fishing grounds 





• Overfished 

 Impacts on Salmon Pop. 
Logging degrades habitat (increased 

sedimentation on spawning) 
Prevents migration to spawning 
grounds 



 Rebounding Salmon Pop. 
Dams installed fish ladders 
Quotas established on fishing 
Diversion of 
water reduced 
to increase 
flow 
Hatcheries 
built upstream 



Desalination 
Distillation 
Removing salt from water by boiling 
& recondensing 

Used to 
supply all 
water in 

Oman and 
Bahrain 



Distillation 



Desalination 
Reverse Osmosis 
Forces salt water through a membrane 
impermeable to salt 

•  Currently 3-4x more expensive 

•  BOTH methods require large inputs of 
energy 

- not an option for developing countries 
•  Where do you dispose excess salts? 



•  Lowers salt conc. of Colorado 
River before entering Mexico 

Yuma, AZ 



Desalination 

Capacity has increased greatly in 
last 10 years 

Current capacity = 13.3 million m3 

Bottom Line: If it can be made cost-
effective, our water problem would 
be solved 



Increasing Water Supplies 
Harvesting Icebergs 
Carry fresh water to places that need it 

Can it be done? Would it be 
economically feasible? Ecologically 
sound? 



Increasing Water Supplies 
Seeding Clouds 

Use dry ice or KI crystals to cause 
rain to precipitate out of clouds 

Takes the water out 
of clouds that would 
fall elsewhere 
Possible contamination? 



Seeding Clouds 

- Not useful in very dry areas. 
 
- Rain clouds rarely available. 



Increasing Water Supplies 
Hopi Rain Dance 

Tribesmen collect 40-60 
rattlesnakes: after eight days of 

secret ceremonies dance to pray 
for rain 

It  
usually 
works! 



 Water 
Conservation  



Reducing Agricultural Water 
More efficient irrigation 

Reduces the amount of salt left 
behind by traditional irrigation 



• Central Pivot watering system 
Reducing Agricultural Water 



Reducing Agricultural Water 
Sprinkler system 

Use of Lasers(!) to level fields to 
prevent runoff  



Major Water Consuming 
Industries 

Five major industries consume 90% 
of industrial water in the U.S. 

Chemical Products, Paper and Pulp, 
Petroleum and Coal, and Food 
Processing 
Industries can usually cut 
production and pollution costs by 
recycling water 



Waste Water in Industry 
Much of water is used in electrical-
generating plants 

Water could be saved 
by using dry coolant 
processes and 
reclaiming waste heat 
water 



 Reducing Municipal Water 
Reclamation of Waste Water 
Wastewater can be treated to 
irrigate crops and water parks - 
Long Beach! 
City Conservation Efforts 
Consumer education  
Installation of water meters on houses 
Increasing water cost to reflect 
external costs 



Conserving Water at Home 
Average American uses 80 gallons 
of water per day 
•  Install low flow shower heads 
•  Install low flush toilets 
•  Front loading washing 

machines use less water 
•  Use a dishwasher rather than by 

hand 





Personal 

•  Take shorter showers only 
once a day 

•  Reduce water needs in 
garden 

•  Turn off water when not 
needed 

•  Use a dishwasher rather 
than by hand 





Personal 
•  Fix leaks 
•  Don’t use water to 

clean sidewalks 

•  Use drought-
resistant plants 

•  Reduce amount of grass 


