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First Question: Is it “ Desalination” or 
“ Desalinization” ?

What does 
Webster say:

� desalt (1904): “to 
remove salt from”

� desalinate
(1949): “desalt”

� desalinize
(1963): “desalt”
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Coachella Valley Water District: Water, 
Wastewater, Irrigation and Storm-water in 

1,000 Square Mile Service Area 

Palm Springs

California Dreaming: Desalinate 
the Ocean

� Cost of 
$1,000/acre-foot or 
more

� Energy 
Consumption of 
4,000 to 5,000 
KWH/acre-foot

� Regulatory 
Hurdles; could it 
ever get permitted 
and built?
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Desalination may not be “ Green”

Regulatory Craziness of 
Desalination Permits

Ocean Desalination
1. NPDES discharge permit under 

Clean Water Act (CWA)
2. Cal. Dept. of Health Services 

operating permit
3. Coastal Development Permit 

(California Coastal Commission)
4. Section 10 Rivers and Harbors Act 

(RHA) approval for intake
5. Sec. 10 RHA approval for discharge
6. Sec. 404 CWA permit for the intake
7. Sec. 404 CWA permit for discharge

Brackish Desalination
1. NPDES discharge permit 

under CWA
2. Cal. Dept. of Health 

Services  operating permit
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Question: Can we go from 2 
permits to 1 or 0 permits?

Desalination plans in the 
Coachella Valley

� 11,000 acre-feet 
annually by 2035

� Target agricultural 
drainage

� Other sources: 
reclaimed water, salty 
groundwater

� Hedging strategy if we 
cannot get State Project 
water directly into the 
Valley
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Membranes for desalination of 
brackish water

� Costs of $250 to 
$500 per acre-foot

� Energy of 1,000 to 
1,200 KWH per 
acre-foot

� Brine disposal is 
the primary 
problem

3

Brine 

Disposal

2
Reverse Osmosis

1
Pretreatment

Desalination With Membranes

Pre-treatment is the largest 
capital cost component

CRW
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First Year of Pilot Desalination 
Work

� Proposition 50 matching 
grant for pilot work

� Evaluate soil filtration in 
lieu of pre-treatment

� Evaluate membranes 
side-by-side with solar 
desalination

� First step in building 
large desalination plant

Micro-filtration is commonly used for 
pretreatment
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Other pre-treatment processes to 
remove particles: use of soil filtration

� Microfiltration
membranes

� Conventional 
treatment

� Soil (riverbank) 
filtration

Riverbank
Filtration

Conventional
Treatment

Non-Membrane Desalination 
Technologies

� Thermal
� Freeze/Thaw
� Electrodialysis
� Dew-vaporation
� Capacitive Deionization
� Electrochemical based 

processes
� “Black Boxes” and 

Snake Oil
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Dew-vaporation: Solar desalination 
should work best in the hot, dry, sunny 

desert

Dew-vaporation will use solar energy 
for desalination; test side-by-side with 

membranes
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Desalinated water will be put in the Coachella 
Canal for Use by Agriculture

CVWD will desalinate to irrigation 
quality, eliminating one needed permit
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Brine Disposal/Management: a pesky 
issue that just will not go away

Research aimed at providing choices

� Option 1: Discharge 
into Salton Sea 
(uncertain)

� Option 2: Zero 
Liquid Discharge 
(expensive but 
needs no NPDES 
permit)

� Hedge our options 
by doing research to 
enable either
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Salton Sea is Possible Discharge 
Point at 45,000 ppm salinity

Salton Sea has other  issues besides salt 
(nutr ients, oxygen, selenium, etc.)
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Wetlands to remove nutrients prior to 
discharge into Salton Sea

� Sunlight 
(ultraviolet)

� Biodegradation
� Sedimentation
� Filtration
� Sorption
� Oxidation

Zero Liquid Discharge Option: going to 
solid salt

� Eliminates the need for 
an NPDES permit

� May involve solar 
desalination of brine

� Expensive but may be 
worth it

� Combinations of 
thermal, membrane, 
spray, crystallization, 
and evaporation 
processes

� Landfill the solid salt
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The End


