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Classifications of Used Water

A There are generally a few classifications of water that undergoes
treatment.

1. Blackwateg Comes from the Toilet, also called Sewage

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

A Dark Greywatet, A subcategory of Greywater which
contains heavy pollutants, usually from the sink or

dishwasher.
Blackwater Greywater
To Sewer or Septic Fixture Fixture To Greywater Stub-out

(eg. toilet) (eg. shower)
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Desalination
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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 =s=a
that lack access to clean water '
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Primary Methods of Desalination

1.Multi-Stage Flash (MSF)13.525.5 kWh/n?
Aal 1S&a dzLJ Y2NB GKFy KFEF GKS
A Involves vaporizing water directly into steam.
A A condensate collector stores the pure wat@por

2 Multiple-Effect Distillationt- 6.5-11 kWh/n?

A Similar to MSF except the process takes place in tubes rather
than tanks.

A This process uses thermal energy for heat transfer that can be
reused.
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Primary Methods of Desalination

3. VaporCompression- 7-12 kWh/n¥

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

A The compressedapor is condensed to pure liquid.

4. Reverse Osmosis3-5.5 kWh/n?

A Involvesfiltering water through membrane pores (ranging
from 0.1 to 5000 nm).

A These membranes can intercept bacteria, protozoa, and other
microorganisms.

A Veryenergy efficient
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Desalination Process
From saltwater to tap water  Howthefilters work

A look at how desalination plants convert saltwater Through a process called reverse
to drinkable fresh water. osmosis, seawater is forced through

layers of superfine membrane to filter
out salt and other dissolved contaminan
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© Post-treatment @ storing and
- delivering water

€ Desalination

O Wastewater n

Sources: Bay Area Regional Desalination Project,
McClatchy-Tribune BAY AREA NEWS GROUP
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Desalination; On a Large Scale

Israeli Water Desalination Facilities

250
. These plants alone provide
o 200 Israel with nearly half its
T freshwater as 2015 and 70!
5 150 by 2050.
é’)
2 100
= Total Output
50 520 million n¥/year or
I - I I roughly 420,000 acre
0 ft./year
Ashkelon Palmachim Hadera Sorek
Desalination Plant
Assuming an average American household consumes abtaacre ft. per
year, these plants could provide water to ab®&B&0,000 homes annually
IDE Technologies 9
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Ashkelon Desalination Plant

A The Ashkelon Plant is as~_
well known desalination”
plant that uses reverse .
0SMosis

A Its maximum output as B T

of 2010 is roughly 120
million nd/year.

IDE Technologies 10
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Ashkelon Desalination Site

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 calld®E

\\"Qj Technologies
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Existing Desalination in CA

The Carlsbad Desalination Plant Process

Agua

A Carlsbad plant up and runnin s

The ocean flows into
Agua Hedionda Lagoon

by end Of 2015 o g s ook
A Catalina Island \ ’
A Santa Barbara plant made

over 99.8 of salt is removed
\ and formed into a brine.

nlillint}\

Plant »

6) Over 45 Million Gallons of
Drinking Water Produced

Screens keep Producing 7-10% of potable

- | sealife out water for San Diego County
businesses, schools and
uring drought¢ never use
Z
5) The Brine Is Put 2 {f‘;‘\
Back Into the Ocean ‘3‘4
By diluting brine to lower %

salinity of 36.2 ppt, we
minimize harm to sea

due to higher cost than i
traditional methods. e e s ot

\FINISH
By using PX pressure exchangers, this process

will reduce CO2 emissions by 41,000 metric tons 3) Water Helps Produce Power

per year. That is equivalent to taking 8,542 cars Water used as coolant for Encina

off the roads. Power Station. A majority of the water
is released back into the ocean.

When the Carlsbad Desalination Plant comes online
in 20186, it will be the largest, most technologically
advanced and energy efficient desalination process

: : =

in the western hemisphere. ® drlps
Sources:

CarlsbadDssal.com * PoseldonWater.com « CarlsbadDesal.com/EIR FORTHE wate r
UTSanDiago.com/News/201 3/Mar/31/Poseidon-Carisbad-Desalination-Water

‘8DCoastKeeper.org/Leam/San-Diegos-Water-Supply/Desalination.htm! PLANET www.drlpswater.com
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LargeScale Recycling
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Recycling Water

A Involves purifying wastewater or sewage

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

A Drinking water obviously must meet higher standards
than basic grey water
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Recycling Water

A Once again, Israel is 0
the forefront of
sustainability in terms
of water.

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

The Jerusalem Post 15
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Water Purification Process

L

Homes & North City Water Advanced Water
Businesses Reclamation Plant Purification Facility
| T Recycled
: LTI Water
+ Membrane Filtration
‘R SIMOSi
Traditional Recycled . Uflvgliien?ecabn;
- Wa,if,'gﬁn ({{ 4 Advanced Oxidation
Wastewater «industrial [ ‘Local Run;jfme_
mported r
I « Colorado River
b +Northern
purified &/ San Vicente Reservoir California
Water I
Drinking l Indirect
Water e
In T h .)
1 ]
“u e |w v l
DPR Barrier
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| =
Drinking Water Treatment Plant i ‘
. /. (}
« Coagulation i B
+ Filtration
» Disinfection (Ozone & Chlorine)

e e mewm Potential JJ

Pure Water San Diego
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Large Scale Recycling

A In order to process large amounts of water in a clean manner, companies have
adopted this idea of MukBarrier Steps.

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

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

A (This also reassures the many people who feel doubtful about drinking water that

came from sewage.)
Multi-Barrier Water Purification Steps

+ | Membrans Reverse Avanced | . SanVicents - Tieatment . pinying

Water Purification Process

Pure Water San Diego 17
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Clean Beyond Common Standard

PURIFIED RECYCLED WATER is wastewater that
~ has passed through multlple protective barriers ,r

ATRVAN RS A
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Small Scale Water Recycling




Immediate and Londerm Solutions

2.5 . .
ShortTerm Options LongTerm Options
g 2
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Agricultural Precipitation Ground Water Urban Water Recycled  Ocean/Brackish Conveyance Surface Storage
Water Use Enhancement Storage Use Efficiency Municipal Water Water (CALFED)
Efficiency Desalination
Median Cost Per Acre Ft
SourceCalifornia Coast Keeper Alliar2@09 20
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Immediate Solution: Efficiency

Urban Water Use Efficiency
A California average reduction in June: 27%
A Next Goal: 3%
Benefits

A Reduce agricultural sacrifice
A Minimal resources to enforce
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Best MicreScale WatefSaving Technique

V ChecKaucets, pipes, and toilets for leaks can
save from 2€200 gallons per day

V Water-savingshowerheads reducevaste up
to 3 gallons peminute

V UseBiodegradable soap so water can be
easily used omplants

V Lowflow 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
sguare foot roof.
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Rainwater Capture Systems

Advantages

A Reducesiemand on other sources such as ground and
surface water

A Reducesvater bill

A Watereasily made suitable for irrigation

A Reducesdloods and soil erosion

Disadvantages

Unpredictablerainfall

Initial cost from $200 to $2000

Regulamaintenance due to rodents, mosquitoes, algae
growth, insects and lizards

Rooftypes may seep chemicals or animal droppings
Storagdimits
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LongTerm Solution: Grey Water
Recycling
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