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100 mg/L less salt &=




Total quantified
. damages averted:
el I 1 { Pt $300 M annually

lllllll




Geology

100 mya

1000s ft of

shale i Western
i Sl Interior
‘Seaway




Mancos
Shale




o Pervasive through
Upper Basin

o Highly erodible
o Forms valleys

o Loaded with salt



Increases in
salinity
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*Flow volume and salinity conceniration data T b
represent the average of calander years 4
2014-2018 s

“River segment widths correspond 1o annual “q
flow volume in acre-feet per year. & &

“River segment colors cormespond to annual
average salinity concentrations:

*Flow volumes recorded at USGS gaging

stations. Saknity concentrabon values
computed by USGS.
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Salinity Control Program History

*Early 1970’s
* Salinity of the Colorado River was rising

 Significant concerns by Mexico

e 1972 Amendments: Federal Water
Pollution Control Act
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Standard (1975)

o Established the
NnUMeric criteria.

* |nitiated a Plan of
Implementation.
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Salinity Control Program Efforts

* Non-Point Source Activities
* Lining and piping of canals and ditches (Reclamation)
e On-farm irrigation efficiency improvements (NRCS)
* Rangeland improvements (BLM)

* Point Source Activities
« NPDES permit requirements

* Paradox Valley Unit (capture and deep well injection of
brine)



P EPA Study

Table 1. Effect of Various Factors on Salt Concentration cf Colorado River at Hoover Dam
(1942-61 period of record adjusted to 1960 conditions)a/
Cumulative Salt Cumulative b
Flow Flow Load Salt Load Cumulative Change_/ in
(1,000 (1,000 (1,000 (1,000 Concentration Concentration % of Total

Factor AF/Yr) AF/Yr) Tons/Yr) Tons/Yr Tons/AF mg/1 mg/1 Concentration
Natural Diffuse

Sources 14,471 14,471 5,408 5,408 0.374 275 275 39
Natural Point

Sources 229 14,700 1,283 6,691 0.455 334 59
Irrigation (Salt

Contribution) 0 14,700 3,536 10,227 0.696 512

& Irrigation (Con-

sumptive

Use) -1,883 12,817 0 10 227 0.798 587
Municipal &

Industrial

Sources -42 12,775 146 10,373 0.812 597
Exports Out of

Basin -465 12,310 -37 10,336 0.840 617
Evaporation &

Phreato-

hytes -1,409 10,901 0 10,336 0.948 697
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Figure 5. Location of Potential Salt Load Reduetion Projects
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PVU Earthquakes

~1-month shut-down & 32% Shallow Events = 10 km from the \Well

decrease in flow rate
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”" PVU March 4, 2019 4.5 M, Earthquake
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Feed Heat Distillate Brine Vapor Crystallizer Brine
Tank Exchanger Tank Evaporator Compressor Heater Compressor




< Brine Crystallization Technalogies
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" Managing Water in the West

Paradox Valley Unit Brine
Crystallization Technology
Assessment

Western Coloradoe Area Office
Paradox Valley Unit, Colorado

Upper Colorado Region

LS. Department of the Interior

Bureau of Reclamation September 2016

Brine Bulb Technology ..
RIS e e R G A A S SR S
Evaporative Reduction and Solidification System (EVRAST™) .
Forward Osmosis with Crystallization. .
R A i Rt N PSR
DO RDOERTIRE s s s S S B e e S S S
Electrodetomization (ED ) ...
Electrodialysis Reversal (EDR) e
Froese ThawBaporaion ... o i e e e R B e e B 200
Menibrane Bastiflaton (M) oo s s
Multi-Effect Dustillation (MED)
Multi-Effect Distillation Mechanical Vapor Compression (MED-MVC) ...
Mult-Effect Distillation Thermal Vapor Compression (MED-TVC) ...
Multi-Stage Flash Distillation (MSED ) e
Paller Softening: ... e e e s e s s
Wind Aided Intensified Evaporation (WAIV) ... i,



olar Trough and
Free Water Surface
Brine Crystallization




Saltworks
(ZLD)




Disposal of
solid salt?

Salt Landfill

300 gpm for 50 years

* 470 tons of solid salt per
day (8.6M tons)

e Six 10-acre cells

* 115’ high (100 feet above
grade)

* New cell every 8 years

Note: 50% over need




¥ "PVU FEIS

* 8 plus years

* Final EIS December 2020
* 4 Volumes

* 180 pages, 1300 pages

* No Action Alternative

* No Record of Decision
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Paradox
Valley Unit
Future/EIS?

Well Operations

* Review six-month test data and recommence

brine injection at a reduced rate for an
indefinite period

EIS/Project Future

* Reexamine the EIS assumptions, cast our net
further and be more creative



Outside the Box Thinking

O Harvest for chemicals and products
U Replace existing road salt sources
Q Provide to animal feed operations x
Q Salt bricks ¥
U Solution mining replacement slurry
O Private landfill

O Ask the World
o Develop a Statement of Objective (SO0)
o Forum help develop
o Parameters?

o Send out soon - let the world give us ideas



“Seek different perspectives. As an

wiaiginiekey | already know the

answers,
but when I engage others, I get a
better answer, quicker.”

Jim Watson, GM, Sites Project Authority
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Improved
Water
Quality

100 mg/L less salt &=




