
Cortez Sea Water Alternatives

Is it the seas last chance (alternative) 
ά ǘƘŜ ƻƴƭȅ  ƻǇǘƛƻƴέΣ ƻǊ Ƨǳǎǘ ŀƴƻǘƘŜǊ 
scheme to justify consulting fees?
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Possible Choices

I. No Action

II. Unmitigated Desalination

III. Pump In ςEvaporate

IV. Pump In - Pump Out

V. Shipping Chanel Flow in - Evaporate

VI. Shipping Chanel Flow in ςPump out
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Technical / Conceptual Feasibility
ÅDetermine cost order of magnitude 
ÅMiss revenue / benefit stream



Not Preferred Alternatives
I. No Action 
ï 800,000 af/yr inflow @ .4% Salinity
ï Surface area trending to 133,000 acres in 45-50 years
Å Fugitive dust foot print ς100,000 acres

ï Salinity increasing to 11% after 50 years
ï Habitat destruction and microclimate agricultural impact

II. Unmitigated Desalination
ï 200,000 af/yr inflow
ï Surface area trending to 35,000 acres in 10-15 years
Å Fugitive dust foot print ς200,000 acres

ï Salinity increasing to 30% after 15 years
ï Sea becoming solid salt body after 15-20 years
ï Habitat destruction and microclimate agricultural impact



Not Preferred Alternatives

Desal Reject Brine
200,000 af ς1.5% NaCl

Evaporation

Salt Increase: 5% -> 11% (50 yrs)
Surface Area Reduction: 133,000 ac
Dust Footprint: 100,000 ac

Salt Increase: 5% -> 30% (15 yrs)
Surface Area Reduction: 35,000 ac
Dust Footprint: 200,000 ac

Evaporation

Projected Inflows
800,000 af ς0.4% NaCl

No Action Unmitigated Desalination



Other Alternatives
III. Pump in Evaporate
ï 200,000 af/yr inflow @ 1.5% Salinity (from desal)

ï 1.2 M af/yr inflow @ 3.5 Salinity

ï Stable sea surface area
Å No  fugitive dust footprint (NaCl crystal body)

Å No  microclimate impact

ï Salinity increasing by small percentage each year

ï 20% habitat  80% dead sea due to increasing 
salinity

ï Sea becomes solid salt body after 400+ years

ï Possible Energy generation for desalination



Pump In ςEvaporate Model

Desal Reject Brine
200,000 af ς1.5% NaCl

Salt Increase
0.5% each year

Volume Stable Short Term,
becoming solid salt body after 500+ years

Evaporation
1,400,000 af

Import from Cortez Sea
1,200,000 af ς3.5% NaCl

Torres Martinez Wetland 
3.5% NaCl

Cortez Shipping Channel



Pump In ςEvaporate Model

Volume Pool 9,200,000 AC FT

Concentration NaCl* 5.1%(by weight)

Inflow 1,200,000 AC FT / YR

Concentration* 3.2% (by weight)

Evaporation 1,200,000 AC FT / YR

Concentration* 0

Increase Concentration =Inflow x Concentration/Volume

= 0.41%

Volume of Salt =Volume (H20)x Concentration (NaCl)/SG

SG NaCl 2.16

Starting Volume NaCl 217,222 AC FT

Increase Volume/year 17,593 AC FT / YR

Volume NaCl for given year =Starting Vol (NaCl) + [(Increase Vol (NaCl) per year) x # years)]

Number years to full=[Pool Volume - Starting Vol (NaCl) ]/[Increase Vol (NaCl) per year]

= 511 years

*See Concentration Conversion Table for Alternate Units



Other Alternatives
IV. Pump In ςPump Out
ï 200,000 af/yr inflow @ 1.5% salinity (from desal)

ï 1.1 M af/yr inflow @ 3.5 salinity

ï 300,000 af/yr outflow @ 20% salinity

ï Use concentrator ponds to balance salinity

ï Stable sea surface area
Å Up to 25% reduction in surface from concentrator berms

Å No Fugitive dust foot print

ï Stable salinity for each concentrator

ï Portion of habitat preserved

ï No microclimate agricultural impact

ï Energy neutral



Pump In ςPump Out Model

Desal Reject Brine
200,000 af ς1.5% NaCl

Evaporation
1,000,000 af

Import from Cortez Sea
1,135,000 af ς3.5% NaClExport to Cortez Sea

300,000 af ς20% NaCl

Salt Reduction
5% -> 3%

Volume Reduction 
9.2 M af -> 1.7 M af

Surface Area Reduction
up to 25%

Water balance
Evaporation 75% of 
1,380,000 ac ft  or 
1,035,000
Import 1,135,000
Reject brine 200,000
Export 300,000
Balance -0,0-



Other Alternatives
V. Shipping Channel Flow In ςEvaporate
ï 200,000 af/yr inflow @ 1.5% salinity (from desal)

ï 1.2 M af/yr inflow @ 3.5 salinity

ï Stable sea surface area
Å No immediate fugitive dust footprint

Å No immediate microclimate impact

ï Salinity increasing by 0.5%/yr

ï Gradual habitat destruction loss due to 
increasing salinity

ï Sea becomes solid salt body after 400+ years

ï May generate energy ςneeds further study



Shipping Channel Flow In ςEvaporate Model

Desal Reject Brine
200,000 af ς1.5% NaCl

Salt Increase
0.5% each year

Volume Stable Short Term,
becoming solid salt body after 400+ years

Evaporation
1,400,000 af

Import from Cortez Sea
1,200,000 af ς3.5% NaCl

Same as Pump In - Evaporate



Other Alternatives
VI. Shipping Channel Flow In ςPump Out

ï 200,000 af/yr inflow @ 1.5% salinity (from desal)

ï 1.1 M af/yr inflow @ 3.5 salinity

ï 300,000 af/yr outflow @ 20% salinity

ï Use concentrator ponds to balance salinity

ï Stable sea surface area

Å Up to 25% reduction in surface from concentrator berms

Å No Fugitive dust foot print

ï Stable salinity for each concentrator

ï Portion of habitat preserved

ï No microclimate agricultural impact



Shipping Channel In ςPump Out Model

Desal Reject Brine
200,000 af ς1.5% NaCl

Evaporation
1,000,000 af

Import from Cortez Sea
1,100,000 af ς3.5% NaClExport to Cortez Sea

300,000 af ς20% NaCl

Salt Reduction
5% -> 3%

Volume Reduction 
9.2 M af -> 1.7 M af

Surface Area Reduction
up to 25%

Same as Pump In ςPump Out



Details
Pump In ςPump Out

Option 1 - Pump out stratified brine

Dalderanstudies

low probability for success

3.5% NaCl

15% NaCl



Details
Pump In ςPump Out

Option 2 - Pump out concentrated brine 

²ƘŀǘΩǎ ŘƛŦŦŜǊŜƴǘ
ï75 % original foot print, 10% original volume
ïSafety net ςsump in middle
ïEnergy neutral
ïconcentrates import waters and exports 25% import mass, 

110% salt Load

Concentric Concentrators

Production Pool

heavy Salts Sump



Concentrator Pond / Levee Detail

Wave Height = func. (Wind Energy, time, fetch)
= 2 ft for climatic conditions

Reduced Surface Area = Reduced Fetch = Reduced Wave Height

нΩ CǊŜŜōƻŀǊŘ

5:1 Slope

20:1 Slope

50% - 80% Variability

Sea Surface Area 
Reduction of 25%



Pipeline / Canal Alignment


