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Classifications of Used Water
Å There are generally a few classifications of water that undergoes 

treatment.

1.  Blackwater ςComes from the Toilet, also called Sewage

2.  Greywater ςComes from commercial buildings and households; 
usually water used for cleaning, cooking, etc.

ÅDark Greywater ςA subcategory of Greywater which 
contains heavy pollutants, usually from the sink or 
dishwasher.
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Why Desalination?

Desalination is a group of 
processes to remove salt and 
minerals from sea water or 
polluted water in order to obtain 
potable drinking water.

Used around the world in regions 
that lack access to clean water
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Primary Methods of Desalination

1.Multi-Stage Flash (MSF) -- 13.5-25.5 kWh/m3

ÅaŀƪŜǎ ǳǇ ƳƻǊŜ ǘƘŀƴ ƘŀƭŦ ǘƘŜ ǿƻǊƭŘΩǎ ŘŜǎŀƭƛƴŀǘƛƻƴ

ÅInvolves vaporizing water directly into steam. 

ÅA condensate collector stores the pure water vapor

2.Multiple-Effect Distillation -- 6.5-11 kWh/m3

ÅSimilar to MSF except the process takes place in tubes rather 
than tanks. 
ÅThis process uses thermal energy for heat transfer that can be 

reused.

6



Global Energy
Network Institute

3. Vapor-Compression -- 7-12 kWh/m3

ÅThis process involves evaporating and distilling seawater 
through a vapor compression refrigeration cycle

ÅThe compressed vapor is condensed to pure liquid.

4. Reverse Osmosis -- 3-5.5 kWh/m3

ÅInvolves filtering water through membrane pores (ranging 
from 0.1 to 5000 nm). 

ÅThese membranes can intercept bacteria, protozoa, and other 
microorganisms. 

ÅVery energy efficient 

Primary Methods of Desalination
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Desalination Process
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Desalination Plant

Israeli Water Desalination Facilities

Total Output 
520 million m3/year or 
roughly 420,000 acre 
ft./year

These plants alone provide 
Israel with nearly half its 
freshwater as 2015 and 70% 
by 2050.

IDE Technologies

Desalination ςOn a Large Scale

Assuming an average American household consumes about 0.45 acre ft. per 
year, these plants could provide water to about 930,000 homes annually.
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Ashkelon Desalination Plant

ÅThe Ashkelon Plant is a 
well known desalination 
plant that uses reverse 
osmosis.

ÅIts maximum output as 
of 2010 is roughly 120 
million m3/year.

IDE Technologies 10
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Ashkelon Desalination Site

IDE Technologies

In fact, the company that 
developed many of these 
plants, such as the one in 
Ashkelon, is constructing 
the plant in Carlsbad, CA.  
The company is called IDE 
Technologies.
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Existing Desalination in CA

ÅCarlsbad plant up and running 
by end of 2015

ÅCatalina Island

ÅSanta Barbara plant made 
during drought ςnever used 
due to higher cost than 
traditional methods.

12



Large Scale Recycling

Global Energy
Network Institute

13



Global Energy
Network Institute

Recycling Water
Å Involves purifying wastewater or sewage

ÅWater can be used in utilities, irrigation, toilets, and in 
some cases for drinking and reservoir replenishment

ÅDrinking water obviously must meet higher standards 
than basic grey water

Image Courtesy of Lenntech 14
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ÅOnce again, Israel is on 
the forefront of 
sustainability in terms 
of water.

ÅAs of 2010, they are 
able to recycle and 
essentially reuse 80% of 
their sewage as 
drinking water.

Recycling Water

The Jerusalem Post 15
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Large Scale Recycling

Pure Water San Diego

Å In order to process large amounts of water in a clean manner, companies have 
adopted this idea of Multi-Barrier Steps.

Å Each step, or barrier, of the purification process is a method of filtering out solid 
particles, bacteria, and other pollutants.

Å These steps may seem redundant, but they ensure that every drop of water meets 
the standards of safe irrigation and/or drinking respectively.  

Å (This also reassures the many people who feel doubtful about drinking water that 
came from sewage.)
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Clean Beyond Common Standard
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Immediate and Long-Term Solutions
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Immediate Solution: Efficiency

Urban Water Use Efficiency
ÅCalifornia average reduction in June: 27%

ÅNext Goal: 32%

Benefits
ÅReduce agricultural sacrifice

ÅMinimal resources to enforce
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Best Micro-Scale Water-Saving Techniques

VCheck faucets, pipes, and toilets for leaks can 
save from 20-200 gallons per day

VWater-saving shower heads reduce waste up 
to 3 gallons per minute

VUse Biodegradable soap so water can be 
easily used on plants

VLow-flow faucet aerators
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Rainwater Capture Systems

Rainwater harvesting is the 
capture, diversion, and storage of 
non-potable water for later reuse. 

-City of San Diego

Approximately 600 gallons of 
rainwater can be harvested from 
one inch of rain falling on a 1,000 
square foot roof. 
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Rainwater Capture Systems
Advantages

Å Reduces demand on other sources such as ground and 
surface water

Å Reduces water bill
Å Water easily made suitable for irrigation
Å Reduces floods and soil erosion

Disadvantages

Å Unpredictable rainfall
Å Initial cost from $200 to $2000
Å Regular maintenance due to rodents, mosquitoes, algae 

growth, insects and lizards
Å Roof types may seep chemicals or animal droppings
Å Storage limits
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Long-Term Solution: Grey Water 
Recycling
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