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the Water Planet
where 71 percent of surface area is water.
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Water is a Compound 
Made up of Hydrogen and Oxygen

We may produce water by burning/oxidizing hydrogen. 
It’s a universal solvent, almost never pure.

Its may be gas, liquid or solid on this Planet.
Celsius temperature scale based on water freezes at 0° and boils at 100° under 

standard conditions.
Its is most dense at 4 Celsius so Ice Floats

Covers 71% of the Earth surface and make up 50 to 78% of our bodies.

Water is Essential to Life on Earth

















Renewable Internal Freshwater Resources
SN Country

Total renewable
water resources

(km³)

Date of
Info

1 Brazil 8,233 2011

2 Russia 4,508 2011

3 United States 3,069 2011

4 Canada 2,902 2011

5 China 2,840 2011

6 Colombia 2,132 2011

— EU 2,057 2011

7 Indonesia 2,019 2011

8 Peru 1,913 2011

9 India 1,911 2011

10 Congo, D R 1,283 2011

11 Venezuela 1,233 2011

12 Bangladesh 1,227 2011

https://en.wikipedia.org/wiki/Brazil
https://en.wikipedia.org/wiki/Russia
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Canada
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/Colombia
https://en.wikipedia.org/wiki/European_Union
https://en.wikipedia.org/wiki/Indonesia
https://en.wikipedia.org/wiki/Peru
https://en.wikipedia.org/wiki/India
https://en.wikipedia.org/wiki/Democratic_Republic_of_the_Congo
https://en.wikipedia.org/wiki/Venezuela
https://en.wikipedia.org/wiki/Bangladesh










Water Contaminants and Characteristics

Other characteristics; taste, odor, color, corrosivity, temperature, etc.



The treatment process need to be designed specifically 
for 

the available water and the variability of its quality.





Water availability and quality is specific to location, climate, geology 
and 

the potential for access to imported water from other locations 
and 

dependent on legal, regulatory, jurisdictional and environmental factors.



World drought frequency, duration, and severity for 1951–2010 
Jonathan Spinoni,* Gustavo Naumann, Hugo Carrao, Paulo Barbosa and Jurgen Vogt
Papers published in Hydrology and Earth System Sciences Discussions are under 
open-access review for the journal Hydrology and Earth System Sciences

Intensity-Duration-Frequency and spatial analysis of droughts 
using the Standardized Precipitation Index
M. Mohseni Saravi1 , A. A. Safdari1 , and A. Malekian2 1 Faculty of Natural Resources, 

University of Tehran, Karaj, Iran 2 International Research Center for Coexistence 
with Desert, University of Tehran, Tehran, Iran

Trends and Variability in Droughts in the Pacific Islands and Northeast Australia
Simon McGreeSchool of Science, RMIT University, and Climate and Oceans Support 
Program in the Pacific, Climate Information Services, Environment and Research Division, 
Bureau of Meteorology, Melbourne, Victoria, Australia
Sergei SchreiderSchool of Science, RMIT University, Melbourne, Victoria, Australia
Yuriy KuleshovSchool of Science, RMIT University, Melbourne, and School of Mathematics 
and Statistics, The University of Melbourne, Parkville, and Faculty of Sciences, 
Engineering and Technology, Swinburne University of Technology, Melbourne, 
and Climate Information Services, Environment and Research Division, Bureau of Meteorology, Melbourne, Victoria, Australia

https://journals.ametsoc.org/author/McGree,+Simon
https://journals.ametsoc.org/author/Schreider,+Sergei
https://journals.ametsoc.org/author/Kuleshov,+Yuriy




5 countries with cutting-edge water technology 

From desalination to smart metering, these global leaders are ushering in a future of clean water.Techniques vary depending on each country's 
particular needs and strengths, but they usually involve one or more of three methods: desalination, water conservation and water recycling. Here are 
five countries that are leading the way to the future of water technology. 

 
Saudi Arabia 
Saudi Arabia has long been a leader in desalination. In fact, it’s the largest producer of desalinated water in the world. Most recently, it's taken 
desalination technology to the next level by introducing desalination powered by renewable, solar energy – a resource that’s plentiful in this desert 
nation. It’s home to the world’s largest solar photovoltaic (PV) desalination plant in the city of Al Khafji. By 2019, Saudi Arabia wants 
all desalination plants to be powered by solar technology. 

 
Israel 
Israel has always been a leader in water conservation technology because of its desert location. But today that necessity has grown into an economic 
incentive. The country recycles 85 percent of wastewater. By 2020, it estimates that 50 percent of its agricultural needs will be met with recycled water. 
Additionally, with more than 300 water technology companies specializing in desalination, it earns $2 billion annually by exporting its water to other 
countries

 
Greece 
Geothermal renewable energy is plentiful on the island of Milos in Greece because of its location on the Aegean Volcanic Arc. Magma trapped 
beneath the Earth's surface heats the surrounding rocks and the water trapped within the rocks creating geothermal resevoirs. The hot water created is 
piped through underground wells where it becomes hot steam, which spins turbines and generates energy. Geothermal energy is used to convert sea 
water and brackish water by heating up water to form water vapor that is condensed into drinking water and water for irrigation. It's a source of abundant 
energy that's inexpensive and doesn't depend on fossil fuels. That’s why the country’s new geothermal desalination project is an ideal fit. The plant will 
provide desalinated water at a low cost to residents of the island. 

 
United Kingdom 
United Kingdom is a leader in smart water metering technology, enabling residents to monitor their water usage online. Smart meters provide users with 
more detailed information about how water is being used and in what quantities. It allows households to get a better hold on their water usage each 
month and encourages residents to install water efficient appliances and other water-saving technologies in their homes. It also helps customers pinpoint 
leaks that cause increased usage. By 2030, Thames Water, a leading U.K. provider, wants smart water meters installed in every home it serves. 

 
United States 
In the U.S., California has been besieged by historic droughts, which have been the stimulus to build the largest desalination plant in the Western 
Hemisphere. Once completed, the plant will pump 50 million gallons of seawater per day through a 10-mile water delivery pipeline, one of the most 
advanced plants in the world. The plant, located in Southern California, will be completed in 2016. 



Saudi Arabia buying up farmland in US Southwest 

Saudi land purchases in California and 
Arizona fuel debate over water rights 

Why Are Saudis Buying Up Farmland in 
Drought-Stricken Western U.S.? 
Saudi Hay Farm In Arizona Tests State's Supply Of 
Groundwater 

Arizona officials enraged over 
farmland purchases by Saudi 
Arabia to grow hay 
Saudi Arabia is buying US land to feed its cows 

U.S. water rights at stake as Saudis 
buy up land in California 



 
Andy Sacks | Getty Images Harvesting alfalfa crop - Saudi Arabia grows alfalfa hay in both states for shipment back to its domestic dairy 

herds. In another real-life example of the world's interconnected economy, the Saudis increasingly look to produce animal feed 
overseas in order to save water in their own territory, most of which is desert. Privately held Fondomonte California on Sunday 

announced that it bought 1,790 acres of farmland in Blythe, California — an agricultural town along the Colorado River — for nearly 
$32 million. Two years ago, Fondomont's parent company, Saudi food giant Almarai, purchased another 10,000 acres of farmland 

about 50 miles away in Vicksburg, Arizona, for around $48 million. 

"They will continue to come over here and buy properties where they 
can grow good-quality alfalfa hay and ship it back to the Middle East. It 
makes logical sense for them to do that because they're not going to be 
able to grow it in Saudi Arabia, especially for milk production."-Joseph Dutra,  



A Little-Known Company Is Quietly MakingMassive Water Deals 
By Ry Rivard, May 7, 2019 Voice Of San Diego
Los Angeles-based Renewable Resources Group has helped to sell 33,000 acres of land to the Metropolitan Water District of Southern 
California in the past years. Now,it may be working on another deal that could rearrange the distribution of water in California forever.

In 2011, Harvard University 
and a small private company 
began buying up rights to the Colorado River.
Within a year, they owned nearly 13,000 acres 
near the small Riverside County 
farming community of Blythe.

Now, investors may  want to make money 
by marketing land with water. 

The Imperial Valley has more rights to water from the Colorado River than entire states. 





WATER USE AND WATER RATES 2018 
 

  Imperial Irrigation District             https://www.iid.com/water/about-iid-water   

 



Metropolitan Water District of Southern California 
http://www.mwdh2o.com/WhoWeAre/Management/Financial-Information 

 





San Diego County Water Authority Water Rates and Uses 2018 

  





City of San Diego Water Rates and Water Use https://www.sandiego.gov/water/rates/rates 
Water rates effective August 1, 2017 

Single-Family Domestic Customers:  

Each HCF equals 748.05 gallons, Each Acre Foot equals 325,851 gallons 

The monthly charges for a typical single-family domestic customer are: Base fee: $24.22 

0 - 4 HCF: $4.842/HCF, 5-12 HCF: $5.423/HCF, 13-18 HCF: $7.748/HCF. 

Each HCF used after the initial 18 HCF is billed at $10.895 per HCF. 

Other Domestic Customers - $5.860/HCF or $2,552.62/AF or $0.007834/gallon 

Commercial and Industrial Customers- $5.718/HCF or $2,490.76/AF or $0.007644/gallon 

Temporary Construction - $6.607/HCF 

Irrigation Customers- $6.496 per HCF 
City of San Diego FY2017 Water Use  

18,386.7 AF Local + 153,495.6 AF CWA = 171,882.3 AF Total Annual 









 
Too Much – Just Right – Too Little -------------------------  Who is Right or Who’s Rights 
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