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Etiwanda Generating Plant SCE, Mohave Desert 1982 Coolwater Coalgas, Texaco, Mohave Desert 1986

Modesto Energy Plant, Modesto, CA 1989 CalEnergy Geothermal Plant, Salton Sea 2022
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Brine flows down inside 
tube wall in an annular 
layer with evaporating 
vapor in the tube 
center.

Single effect in down-flow mode
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VTE Demonstration Plant at CalEnergy Units 1&2
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The limiting factor to adding effects is the effect 
1 steam temperature. The limiting factor to 
operating with a high effect 1 steam temperature 
is mineral scaling at high brine temperature. The 
key to thermal efficiency is to limit mineral 
scaling

95 °F
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Vertical Tube Evaporator Multi-Effect Distillation Plant

Could be located adjacent to geothermal plants
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VTE-MED Pilot Testing Results at BHER Units 1&2 



VTE 2 Pilot Project Chemistry Data Concentrating Salton Sea Water 2009
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Species Molarity with Hours in Brine Concentration (12-13 Jan 2009)
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Alkalinity as CaCO3 (moles/Liter)
Chloride (moles/Liter)
Sulfate (moles/Liter)
Boron (moles/Liter)
Calcium (moles/Liter)
Magnesium (moles/Liter)
Potassium (moles/Liter)
Sodium (moles/Liter)


Chart1

		0.002037962		0.7333653005		0.1457382998		0.0007122375		0.0162183742		0.0534869368		0.0161132325		1.0874402303

		0.002035964		0.7333653005		0.1457382998		0.0007399871		0.0139727531		0.0493725571		0.0161132325		1.0874402303

		0.0036963037		1.1846670239		0.2186074497		0.0015724725		0.0154698338		0.0987451142		0.0158574669		1.5659139316

		0.0055044955		1.6641751051		0.2914765996		0.0027749514		0.0132242128		0.1645751903		0.0250650284		2.2183780698

		0.0075024975		2.2000959016		0.1769679355		0.0040699288		0.0164678876		0.2468627854		0.0358071834		2.1748804606

		0.0091868132		2.7078103405		0.1665580569		0.0048099158		0.0157193473		0.2797778235		0.0383648394		2.3923685066

		0.0107892108		3.1026993484		0.1769679355		0.0057348996		0.0132242128		0.3291503806		0.0460378073		3.0013350356

		0.0116883117		3.6668265027		0.1873778141		0.0069373786		0.0119766455		0.3702941782		0.0409224954		3.2188230816

		0.0131868132		3.9488900798		0.1665580569		0.0078623624		0.0104795648		0.4525817733		0.0664990549		3.6103015645



Alkalinity as CaCO3 (moles/Liter)

Chloride (moles/Liter)

Sulfate (moles/Liter)

Boron (moles/Liter)

Calcium (moles/Liter)

Magnesium (moles/Liter)

Potassium (moles/Liter)

Sodium (moles/Liter)

Time in brine concentration (hours)

moles/liter

Species Molarity with Hours in Brine Concentration (12-13 Jan 2009)



Sample Descriptions

		Seawater feed 1		Seawater Feed, from feed pump 1, feed tank B, 13 Jan 2009 02:17		32 oz sample (refrigerated only)

		Slurry A1 (at injection)		Slurry A1, after injection, from slurry tank 12 Jan 2009 19:50		32 oz sample (refrigerated only)

		Brine A1 (at injection)		A-1 Brine, VTE 1 brine recycle, after injection 12 Jan 2009 20:01		32 oz sample (refrigerated only)

		Brine B1 (at startup)		B-1 Brine, VTE 1 brine recycle, at startup 12 Jan 2009 21:01		32 oz sample (refrigerated only)

		Brine C1 (1 hour)		C-1 Brine, VTE 1 brine recycle, concentration 1 hr. 12 Jan 2009 22:01		32 oz sample (refrigerated only)

		Brine D1 (2 hours)		D-1 Brine, VTE 1 brine recycle, concentration 2 hrs 12 Jan 2009 23:01		32 oz sample (refrigerated only)

		Brine E1 (3 hours)		E-1 Brine, VTE 1 brine recycle, concentration 3 hrs 13 Jan 2009 24:01		32 oz sample (refrigerated only)

		Brine F1 (4 hours)		F-1 Brine, VTE 1 brine recycle, concentration 4 hrs 13 Jan 2009 01:01		32 oz sample (refrigerated only)

		Brine G1 (5 hours)		G-1 Brine, VTE 1 brine recycle, concentration 5 hrs 13 Jan 2009 02:01		32 oz sample (refrigerated only)

		Brine H1 (6 hours)		H-1 Brine, VTE 1 brine recycle, concentration 6 hrs 13 Jan 2009 03:01		32 oz sample (refrigerated only)

		Brine I1 (7 hours)		I-1 Brine, VTE 1 brine recycle, concentration 7 hrs 13 Jan 2009 04:01		32 oz sample (refrigerated only)

		Slurry B1 (at end)		Slurry B-1, Slurry Tank, end of brine concentration, 13 Jan 2009 05:30		32 oz sample (refrigerated only)

		Brine J1 (effect 11)		J-1 Brine, VTE 1 brine recycle, Effect 11 simulation, 13 Jan 2009 14:00		32 oz sample (refrigerated only)

		Brine K1 (effect 7)		K-1 Brine, VTE 1 brine recycle, Effect 7 simulation, 13 Jan 2009 20:02		32 oz sample (refrigerated only)

		Seawater feed 2		Seawater Feed, from feed pump 2, feed tank B, 13 Jan 2009 02:17		8 oz sample (HNO3 preserved, refrigerated)

		Slurry A2 (at injection)		Slurry A2, after injection, from slurry tank 12 Jan 2009 19:50		8 oz sample (HNO3 preserved, refrigerated)

		Brine A2 (at injection)		A-2 Brine, VTE 1 brine recycle, after injection 12 Jan 2009 20:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine B2 (at startup)		B-2 Brine, VTE 1 brine recycle, at startup 12 Jan 2009 21:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine C2 (1 hour)		C-2 Brine, VTE 1 brine recycle, concentration 1 hr. 12 Jan 2009 22:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine D2 (2 hours)		D-2 Brine, VTE 1 brine recycle, concentration 2 hrs 12 Jan 2009 23:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine E2 (3 hours)		E-2 Brine, VTE 1 brine recycle, concentration 3 hrs 13 Jan 2009 24:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine F2 (4 hours)		F-2 Brine, VTE 1 brine recycle, concentration 4 hrs 13 Jan 2009 01:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine G2 (5 hours)		G-2 Brine, VTE 1 brine recycle, concentration 5 hrs 13 Jan 2009 02:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine H2 (6 hours)		H-2 Brine, VTE 1 brine recycle, concentration 6 hrs 13 Jan 2009 03:01		8 oz sample (HNO3 preserved, refrigerated)

		Brine I2 (7 hours)		I-2 Brine, VTE 1 brine recycle, concentration 7 hrs 13 Jan 2009 04:01		8 oz sample (HNO3 preserved, refrigerated)

		Slurry B2 (at end)		Slurry B-2, Slurry Tank, end of brine concentration, 13 Jan 2009 05:30		8 oz sample (HNO3 preserved, refrigerated)

		Brine J2 (effect 11)		J-2 Brine, VTE 1 brine recycle, Effect 11 simulation, 13 Jan 2009 14:00		8 oz sample (HNO3 preserved, refrigerated)

		Brine K2 (effect 7)		K-2 Brine, VTE 1 brine recycle, Effect 7 simulation, 13 Jan 2009 20:02		8 oz sample (HNO3 preserved, refrigerated)

		Seawater feed 4		Seawater Feed, from feed pump 2, feed tank B, 13 Jan 2009 02:17		16 oz sample (refrigerated only)

		Slurry A4 (at injection)		Slurry A4, after injection, from slurry tank 12 Jan 2009 19:50		16 oz sample (refrigerated only)

		Brine A4 (at injection)		A-4 Brine, VTE 1 brine recycle, after injection 12 Jan 2009 20:01		16 oz sample (refrigerated only)

		Brine B4 (at startup)		B-4 Brine, VTE 1 brine recycle, at startup 12 Jan 2009 21:01		16 oz sample (refrigerated only)

		Brine C4 (1 hour)		C-4 Brine, VTE 1 brine recycle, concentration 1 hr. 12 Jan 2009 22:01		16 oz sample (refrigerated only)

		Brine D4 (2 hours)		D-4 Brine, VTE 1 brine recycle, concentration 2 hrs 12 Jan 2009 23:01		16 oz sample (refrigerated only)

		Brine E4 (3 hours)		E-4 Brine, VTE 1 brine recycle, concentration 3 hrs 13 Jan 2009 24:01		16 oz sample (refrigerated only)

		Brine F4 (4 hours)		F-4 Brine, VTE 1 brine recycle, concentration 4 hrs 13 Jan 2009 01:01		16 oz sample (refrigerated only)

		Brine G4 (5 hours)		G-4 Brine, VTE 1 brine recycle, concentration 5 hrs 13 Jan 2009 02:01		16 oz sample (refrigerated only)

		Brine H4 (6 hours)		H-4 Brine, VTE 1 brine recycle, concentration 6 hrs 13 Jan 2009 03:01		16 oz sample (refrigerated only)

		Brine I4 (7 hours)		I-4 Brine, VTE 1 brine recycle, concentration 7 hrs 13 Jan 2009 04:01		16 oz sample (refrigerated only)

		Slurry B4 (at end)		Slurry B-4, Slurry Tank, end of brine concentration, 13 Jan 2009 05:30		16 oz sample (refrigerated only)

		Brine J4 (effect 11)		J-4 Brine, VTE 1 brine recycle, Effect 11 simulation, 13 Jan 2009 14:00		16 oz sample (refrigerated only)

		Brine K4 (effect 7)		K-4 Brine, VTE 1 brine recycle, Effect 7 simulation, 13 Jan 2009 20:02		16 oz sample (refrigerated only)

		Dist A1		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 01:20		32 oz sample (refrigerated only)

		Dist B1		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 03:01		32 oz sample (refrigerated only)

		Dist C1		VTE 1 distllate, Effect 11 Simulation Test, 13 Jan 2009 14:03		32 oz sample (refrigerated only)

		Dist D1		VTE 1 distllate, Effect 7 Simulation Test, 13 Jan 2009 20:37		32 oz sample (refrigerated only)

		Cond A1		VTE 1 condensate, Brine Concentration Test, 13 Jan 2009 04:25		32 oz sample (refrigerated only)

		Cond B1		VTE 1 condensate, Effect 11 Simulation Test, 13 Jan 2009 14:30		32 oz sample (refrigerated only)

		Dist A4		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 01:20		16 oz sample (refrigerated only)

		Dist B4		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 03:01		16 oz sample (refrigerated only)

		Dist C4		VTE 1 distllate, Effect 11 Simulation Test, 13 Jan 2009 14:03		16 oz sample (refrigerated only)

		Dist D4		VTE 1 distllate, Effect 7 Simulation Test, 13 Jan 2009 20:37		16 oz sample (refrigerated only)

		Cond A4		VTE 1 condensate, Brine Concentration Test, 13 Jan 2009 04:25		16 oz sample (refrigerated only)

		Cond B4		VTE 1 condensate, Effect 11 Simulation Test, 13 Jan 2009 14:30		16 oz sample (refrigerated only)





Chemistry and Physical Data

		Sample ID		Seawater feed 1,4		Slurry A1,4		Brine A1,4		Brine B1,4		Brine C1,4		Brine D1,4		Brine E1,4		Brine F1,4		Brine G1,4		Brine H1,4		Brine I1,4		Slurry B1,4		Brine J1,4 (effect 11)		Brine K1,4 (effect 7)		Dist A1,4		Dist B1,4		Dist C1,4 (effect 7)		Dist D1,4 (effect 11)		Cond A1,4		Cond B1,4 (effect 11)				MW (g/mole)

		On site Lab conductivity 1 (Ms/cm)		61.9		104.0		91.6		92.1		126.1		153.0		172.5		184.9		191.9		195.1		197.5		152.5		65.1		117.5		0.01725		0.01542		0.05950		0.04410		0.87500		0.80800

		On site Lab conductivity 2 (Ms/cm)																														0.01720		0.01546		0.05950		0.04420		0.87500		0.80700

		On site lab pH		7.81		8.26		8.17		8.17		8.21		8.18		8.07		7.99		7.87		7.80		7.72		8.18		8.33		8.25		6.84		6.80		7.24		7.28		9.10		8.94

		On site lab TDS (mg/liter)		52,155		93,190		80,290		79,660		122,160		169,115		209,535		261,005		304,735		328,895		356,465		166,485		54,005		112,945		375		385		355		360		335		340

		On site lab TSS (mg/liter)		610		11,085		12,425		11,410		13,245		11,710		14,850		16,635		23,570		24,475		26,520		30,835		150		4,790

		On site lab TDS + TSS (mg/liter)		52,765		104,275		92,715		91,070		135,405		180,825		224,385		277,640		328,305		353,370		382,985		197,320		54,155		117,735

		Process Brine Temp (deg F)		ambient		ambient		ambient		120.4		126.4		126.8		128.2		127.9		129.1		129.8		129.3		ambient		140.5		161.0

		Analytical lab pH		7.90		8.39		8.43		8.45		8.35		8.26		8.13		8.03		7.93		7.85		7.75		8.33		8.53		8.37		7.20		7.11		6.63		7.76		9.25		9.02

		Analytical lab TDS (mg/liter)		49,100		92,000		79,700		80,400		119,000		164,000		203,000		243,000		263,000		297,000		324,000		152,000		53,000		112,000		< 10		< 10		18		11		< 10		< 10

		Analytical lab TSS (mg/liter)		490		4,350		6,160		6,340		9,860		10,900		15,000		25,400		20,500		23,400		22,800		14,700		128		3,640

		Analytical lab TDS + TSS (mg/liter)		49,590		96,350		85,860		86,740		128,860		174,900		218,000		268,400		283,500		320,400		346,800		166,700		53,128		115,640

		Chloride (mg/Liter)		16,000		31,000		26,000		26,000		42,000		59,000		78,000		96,000		110,000		130,000		140,000		59,000		17,000		38,000		0.20		0.16		2.00		1.60		< 0.1		< 0.1				35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453

		Sulfate (mg/Liter)		9,600		16,000		14,000		14,000		21,000		28,000		17,000		16,000		17,000		18,000		16,000		16,000		10,000		19,000		< 0.1		< 0.1		1.20		0.83		1.90		1.00				96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626

		Ammonium (mg/Liter) (as N)		1.6		2.1		2.0		1.9		0.6		0.5		0.8		0.8		0.8		0.8		0.9		1.5		1.1		0.8		2.2		1.9		< 0.2		4.3		89.0		52.0				14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0		14.0

		Total Alkalinity (mg/Liter) (as carbonate)		217.0		215.7		204.0		203.8		370.0		551.0		751.0		919.6		1080.0		1170.0		1320.0		576.0		222.6		369.0		8.96		7.84		21.10		16.20		613.0		281.8				100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1

		Carbonate (mg/Liter)		< 1.0		76.7		66.0		72.8		120.0		162.0		152.0		83.6		< 1.0		< 1.0		< 1.0		20.5		89.6		134.0		< 1.0		< 1.0		< 1.0		< 1.0		497.0		227.0				100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1		100.1

		Bicarbonate (mg/Liter)		217.0		139.0		138.0		131.0		250.0		389.0		599.0		836.0		1080.0		1170.0		1320.0		371.0		133.0		235.0		8.96		7.84		21.10		16.20		116.0		54.8				162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1

		Hydroxide (mg/Liter)		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0		< 1.0				162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1		162.1

		Boron (mg/Liter)		12.0		10.0		7.7		8.0		17.0		30.0		44.0		52.0		62.0		75.0		85.0		37.0		12.0		24.0		0.032		0.052		0.009		0.029		0.360		0.440				10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811

		Calcium (mg/Liter)		930		640		650		560		620		530		660		630		530		480		420		730		880		670		< 0.1		< 0.1		0.160		< 0.1		< 0.1		0.250				40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078

		Magnesium (mg/Liter)		1,600		1,500		1,300		1,200		2,400		4,000		6,000		6,800		8,000		9,000		11,000		5,600		2,100		3,900		0.032		0.024		0.230		0.140		0.028		0.130				24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305

		Potassium (mg/Liter)		340		530		630		630		620		980		1,400		1,500		1,800		1,600		2,600		1,200		400		630		0.023		0.026		0.061		0.046		0.028		0.034				39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983

		Sodium (mg/Liter)		13,000		31,000		25,000		25,000		36,000		51,000		50,000		55,000		69,000		74,000		83,000		33,000		17,000		36,000		0.390		0.350		2.000		1.500		0.190		0.180				22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928

		Iron (mg/Liter)																														< 0.02		< 0.02		< 0.02		0.027		0.830		2.300				55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84		55.84

		Selenium (mg/Liter)																														< 0.0005		< 0.0005		< 0.0005		< 0.0005		< 0.0005		< 0.0005				78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96		78.96

		Surfactants as LAS (mg/Liter)		1.1		1.6		4.1		4.9		8.2		11.0		11		15.0		20.0		15.0		25.0		12.0		4.6		7.1		0.07		0.11		0.50		0.43								348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48

		H2S (mg/liter unionized)																																						<0.05		<0.05				34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08		34.08

		Alkalinity as CaCO3 (moles/Liter)		0.0022		0.0022		0.0020		0.0020		0.0037		0.0055		0.0075		0.0092		0.0108		0.0117		0.0132		0.0058		0.0022		0.0037

		Chloride (moles/Liter)		0.4513		0.8744		0.7334		0.7334		1.1847		1.6642		2.2001		2.7078		3.1027		3.6668		3.9489		1.6642		0.4795		1.0718

		Sulfate (moles/Liter)		0.0999		0.1666		0.1457		0.1457		0.2186		0.2915		0.1770		0.1666		0.1770		0.1874		0.1666		0.1666		0.1041		0.1978

		Boron (moles/Liter)		0.0011		0.0009		0.0007		0.0007		0.0016		0.0028		0.0041		0.0048		0.0057		0.0069		0.0079		0.0034		0.0011		0.0022

		Calcium (moles/Liter)		0.0232		0.0160		0.0162		0.0140		0.0155		0.0132		0.0165		0.0157		0.0132		0.0120		0.0105		0.0182		0.0220		0.0167

		Magnesium (moles/Liter)		0.0658		0.0617		0.0535		0.0494		0.0987		0.1646		0.2469		0.2798		0.3292		0.3703		0.4526		0.2304		0.0864		0.1605

		Potassium (moles/Liter)		0.0087		0.0136		0.0161		0.0161		0.0159		0.0251		0.0358		0.0384		0.0460		0.0409		0.0665		0.0307		0.0102		0.0161

		Sodium (moles/Liter)		0.5655		1.3484		1.0874		1.0874		1.5659		2.2184		2.1749		2.3924		3.0013		3.2188		3.6103		1.4354		0.7395		1.5659

		Total Molarity		1.2177		2.4837		2.0551		2.0488		3.1045		4.3852		4.8627		5.6146		6.6859		7.5148		8.2764		3.5546		1.4450		3.0347

		anionic strength		0.66		1.21		1.03		1.03		1.63		2.26		2.57		3.06		3.48		4.06		4.31		2.01		0.69		1.47

		cationic strength		0.75		1.52		1.24		1.23		1.81		2.60		2.74		3.03		3.74		4.03		4.61		1.97		0.97		1.94

		difference		-0.10		-0.31		-0.21		-0.20		-0.18		-0.34		-0.17		0.03		-0.26		0.03		-0.30		0.04		-0.28		-0.46

		TDS concentration factor		1.0		1.0		1.0		1.0		1.5		2.1		2.5		3.0		3.3		3.7		4.1		1.9		1.1		2.3

		Molarity concentration factor		1.0		1.0		1.0		1.0		1.5		2.1		2.4		2.7		3.3		3.7		4.0		1.7		1.2		2.5

		Chloride/Total Molarity		37.1%		35.2%		35.7%		35.8%		38.2%		38.0%		45.2%		48.2%		46.4%		48.8%		47.7%		46.8%		33.2%		35.3%

		Sulfate//Total Molarity		8.2%		6.7%		7.1%		7.1%		7.0%		6.6%		3.6%		3.0%		2.6%		2.5%		2.0%		4.7%		7.2%		6.5%

		Boron/Total Molarity		0.09%		0.04%		0.03%		0.04%		0.05%		0.06%		0.08%		0.09%		0.09%		0.09%		0.09%		0.10%		0.08%		0.07%

		Calcium/Total Molarity		1.9%		0.6%		0.8%		0.7%		0.5%		0.3%		0.3%		0.3%		0.2%		0.2%		0.1%		0.5%		1.5%		0.6%

		Magnesium/Total Molarity		5.4%		2.5%		2.6%		2.4%		3.2%		3.8%		5.1%		5.0%		4.9%		4.9%		5.5%		6.5%		6.0%		5.3%

		Potassium/total Molarity		0.7%		0.5%		0.8%		0.8%		0.5%		0.6%		0.7%		0.7%		0.7%		0.5%		0.8%		0.9%		0.7%		0.5%

		Sodium/Total Molarity		46.4%		54.3%		52.9%		53.1%		50.4%		50.6%		44.7%		42.6%		44.9%		42.8%		43.6%		40.4%		51.2%		51.6%
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TDS & TSS raw data

		Sample ID		Sample description		Property		tare (g)		weight (g)		net (g)		g/liter		mg/liter		% by weight		Conductivity		Notes

		Dist A4		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 01:20		TDS		1.0215		1.0251		0.0036		0.36		360		0.0348

		Dist A4		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 01:20		TDS		1.0151		1.019		0.0039		0.39		390		0.0377

		Dist B4		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 03:01		TDS		1.0139		1.0178		0.0039		0.39		390		0.0377

		Dist B4		VTE 1 distllate, Brine Concentration Test, 13 Jan 2009 03:01		TDS		1.0158		1.0196		0.0038		0.38		380		0.0367

		Dist C4		VTE 1 distllate, Effect 11 Simulation Test, 13 Jan 2009 14:03		TDS		0.9995		1.0032		0.0037		0.37		370		0.0358

		Dist C4		VTE 1 distllate, Effect 11 Simulation Test, 13 Jan 2009 14:03		TDS		1.0411		1.0445		0.0034		0.34		340		0.0329

		Dist D4		VTE 1 distllate, Effect 7 Simulation Test, 13 Jan 2009 20:37		TDS		1.0037		1.0075		0.0038		0.38		380		0.0367

		Dist D4		VTE 1 distllate, Effect 7 Simulation Test, 13 Jan 2009 20:37		TDS		1.0246		1.028		0.0034		0.34		340		0.0329

		Cond A4		VTE 1 condensate, Brine Concentration Test, 13 Jan 2009 04:25		TDS		1.0322		1.0358		0.0036		0.36		360		0.0348

		Cond A4		VTE 1 condensate, Brine Concentration Test, 13 Jan 2009 04:25		TDS		0.9783		0.9814		0.0031		0.31		310		0.0300

		Cond B4		VTE 1 condensate, Effect 11 Simulation Test, 13 Jan 2009 14:30		TDS		1.0333		1.0367		0.0034		0.34		340		0.0329

		Cond B4		VTE 1 condensate, Effect 11 Simulation Test, 13 Jan 2009 14:30		TDS		1.0058		1.0092		0.0034		0.34		340		0.0329

		FTB SF4		Seawater Feed, from feed pump 1, feed tank B, 13 Jan 2009 02:17		TDS		1.9009		2.4227		0.5218		52.18		52180		5.0425

		FTB SF4		Seawater Feed, from feed pump 1, feed tank B, 13 Jan 2009 02:17		TDS		1.9714		2.4927		0.5213		52.13		52130		5.0377

		FTB SF4		Seawater Feed, from feed pump 1, feed tank B, 13 Jan 2009 02:17		TSS		1.2409		1.247		0.0061		0.61		610		0.0589

		FTB SF4		Seawater Feed, from feed pump 1, feed tank B, 13 Jan 2009 02:17		TSS		1.2537		1.2536		-0.0001		-0.01		-10		-0.0010				retest

		AIS A-4		Slurry A4, after injection, from slurry tank 12 Jan 2009 19:50		TDS		1.9231		2.7986		0.8755		87.55		87550		8.4606

		AIS A-4		Slurry A4, after injection, from slurry tank 12 Jan 2009 19:50		TDS		2.0377		3.026		0.9883		98.83		98830		9.5506

		AIS A-4		Slurry A4, after injection, from slurry tank 12 Jan 2009 19:50		TSS		1.237		1.3394		0.1024		10.24		10240		0.9896

		AIS A-4		Slurry A4, after injection, from slurry tank 12 Jan 2009 19:50		TSS		1.2693		1.3886		0.1193		11.93		11930		1.1529

		AIB A-4		A-4 Brine, VTE 1 brine recycle, after injection 12 Jan 2009 20:01		TDS		2.0867		2.8927		0.806		80.6		80600		7.7889

		AIB A-4		A-4 Brine, VTE 1 brine recycle, after injection 12 Jan 2009 20:01		TDS		1.9781		2.7779		0.7998		79.98		79980		7.7290

		AIB A-4		A-4 Brine, VTE 1 brine recycle, after injection 12 Jan 2009 20:01		TSS		1.2319		1.3371		0.1052		10.52		10520		1.0166

		AIB A-4		A-4 Brine, VTE 1 brine recycle, after injection 12 Jan 2009 20:01		TSS		1.2363		1.3796		0.1433		14.33		14330		1.3848

		ASUB B-4		B-4 Brine, VTE 1 brine recycle, at startup 12 Jan 2009 21:01		TDS		1.9818		2.7798		0.798		79.8		79800		7.7116		96.5

		ASUB B-4		B-4 Brine, VTE 1 brine recycle, at startup 12 Jan 2009 21:01		TDS		1.9627		2.7579		0.7952		79.52		79520		7.6846		96.5

		ASUB B-4		B-4 Brine, VTE 1 brine recycle, at startup 12 Jan 2009 21:01		TSS		1.2536		1.3617		0.1081		10.81		10810		1.0446

		ASUB B-4		B-4 Brine, VTE 1 brine recycle, at startup 12 Jan 2009 21:01		TSS		1.2271		1.3472		0.1201		12.01		12010		1.1606

		C1B C-4		C-4 Brine, VTE 1 brine recycle, concentration 1 hr. 12 Jan 2009 22:01		TDS		1.9976		3.2145		1.2169		121.69		121690		11.7598		117.7

		C1B C-4		C-4 Brine, VTE 1 brine recycle, concentration 1 hr. 12 Jan 2009 22:01		TDS		1.9671		3.1934		1.2263		122.63		122630		11.8506		117.7

		C1B C-4		C-4 Brine, VTE 1 brine recycle, concentration 1 hr. 12 Jan 2009 22:01		TSS		1.2662		1.3994		0.1332		13.32		13320		1.2872

		C1B C-4		C-4 Brine, VTE 1 brine recycle, concentration 1 hr. 12 Jan 2009 22:01		TSS		1.2553		1.387		0.1317		13.17		13170		1.2727

		C2B D-4		D-4 Brine, VTE 1 brine recycle, concentration 2 hrs 12 Jan 2009 23:01		TDS		1.9572		3.6772		1.72		172		172000		16.6216		144.6

		C2B D-4		D-4 Brine, VTE 1 brine recycle, concentration 2 hrs 12 Jan 2009 23:01		TDS		1.9454		3.6077		1.6623		166.23		166230		16.0640		144.6

		C2B D-4		D-4 Brine, VTE 1 brine recycle, concentration 2 hrs 12 Jan 2009 23:01		TSS		1.2339		1.3556		0.1217		12.17		12170		1.1761

		C2B D-4		D-4 Brine, VTE 1 brine recycle, concentration 2 hrs 12 Jan 2009 23:01		TSS		1.2604		1.3729		0.1125		11.25		11250		1.0872

		C3B E-4		E-4 Brine, VTE 1 brine recycle, concentration 3 hrs 13 Jan 2009 24:01		TDS		1.9726		4.1094		2.1368		213.68		213680		20.6494		163.0

		C3B E-4		E-4 Brine, VTE 1 brine recycle, concentration 3 hrs 13 Jan 2009 24:01		TDS		1.972		4.0259		2.0539		205.39		205390		19.8483		163.0

		C3B E-4		E-4 Brine, VTE 1 brine recycle, concentration 3 hrs 13 Jan 2009 24:01		TSS		1.2637		1.4201		0.1564		15.64		15640		1.5114

		C3B E-4		E-4 Brine, VTE 1 brine recycle, concentration 3 hrs 13 Jan 2009 24:01		TSS		1.2474		1.388		0.1406		14.06		14060		1.3587

		C4B F-4		F-4 Brine, VTE 1 brine recycle, concentration 4 hrs 13 Jan 2009 01:01		TDS		1.9994		4.7049		2.7055		270.55		270550		26.1451		176.4

		C4B F-4		F-4 Brine, VTE 1 brine recycle, concentration 4 hrs 13 Jan 2009 01:01		TDS		1.9518		4.4664		2.5146		251.46		251460		24.3003		176.4

		C4B F-4		F-4 Brine, VTE 1 brine recycle, concentration 4 hrs 13 Jan 2009 01:01		TSS		1.2542		1.429		0.1748		17.48		17480		1.6892

		C4B F-4		F-4 Brine, VTE 1 brine recycle, concentration 4 hrs 13 Jan 2009 01:01		TSS		1.258		1.4159		0.1579		15.79		15790		1.5259

		G-4		G-4 Brine, VTE 1 brine recycle, concentration 5 hrs 13 Jan 2009 02:01		TDS		2.0077		5.1275		3.1198		311.98		311980		30.1488		184.8

		G-4		G-4 Brine, VTE 1 brine recycle, concentration 5 hrs 13 Jan 2009 02:01		TDS		1.9569		4.9318		2.9749		297.49		297490		28.7486		184.8

		G-4		G-4 Brine, VTE 1 brine recycle, concentration 5 hrs 13 Jan 2009 02:01		TSS		1.2329		1.4845		0.2516		25.16		25160		2.4314

		G-4		G-4 Brine, VTE 1 brine recycle, concentration 5 hrs 13 Jan 2009 02:01		TSS		1.2666		1.4864		0.2198		21.98		21980		2.1241

		H-4		H-4 Brine, VTE 1 brine recycle, concentration 6 hrs 13 Jan 2009 03:01		TDS		1.9317		5.2575		3.3258		332.58		332580		32.1395		189.8

		H-4		H-4 Brine, VTE 1 brine recycle, concentration 6 hrs 13 Jan 2009 03:01		TDS		1.9363		5.1884		3.2521		325.21		325210		31.4273		189.8

		H-4		H-4 Brine, VTE 1 brine recycle, concentration 6 hrs 13 Jan 2009 03:01		TSS		1.269		1.508		0.239		23.9		23900		2.3096

		H-4		H-4 Brine, VTE 1 brine recycle, concentration 6 hrs 13 Jan 2009 03:01		TSS		1.2482		1.4987		0.2505		25.05		25050		2.4208

		I-4		I-4 Brine, VTE 1 brine recycle, concentration 7 hrs 13 Jan 2009 04:01		TDS		1.9467		5.5302		3.5835		358.35		358350		34.6299		192.7

		I-4		I-4 Brine, VTE 1 brine recycle, concentration 7 hrs 13 Jan 2009 04:01		TDS		1.9611		5.5069		3.5458		354.58		354580		34.2656		192.7

		I-4		I-4 Brine, VTE 1 brine recycle, concentration 7 hrs 13 Jan 2009 04:01		TSS		1.2426		1.5077		0.2651		26.51		26510		2.5618

		I-4		I-4 Brine, VTE 1 brine recycle, concentration 7 hrs 13 Jan 2009 04:01		TSS		1.2196		1.4849		0.2653		26.53		26530		2.5638

		J-4		J-4 Brine, VTE 1 brine recycle, Effect 11 simulation, 13 Jan 2009 14:00		TDS		1.9702		2.5133		0.5431		54.31		54310		5.2484

		J-4		J-4 Brine, VTE 1 brine recycle, Effect 11 simulation, 13 Jan 2009 14:00		TDS		1.9685		2.5055		0.537		53.7		53700		5.1894

		J-4		J-4 Brine, VTE 1 brine recycle, Effect 11 simulation, 13 Jan 2009 14:00		TSS		1.2789		1.2793		0.0004		0.04		40		0.0039

		J-4		J-4 Brine, VTE 1 brine recycle, Effect 11 simulation, 13 Jan 2009 14:00		TSS		1.2499		1.2514		0.0015		0.15		150		0.0145

		K-4		K-4 Brine, VTE 1 brine recycle, Effect 7 simulation, 13 Jan 2009 20:02		TDS		1.9537		3.0811		1.1274		112.74		112740		10.8949

		K-4		K-4 Brine, VTE 1 brine recycle, Effect 7 simulation, 13 Jan 2009 20:02		TDS		1.9664		3.0979		1.1315		113.15		113150		10.9345

		K-4		K-4 Brine, VTE 1 brine recycle, Effect 7 simulation, 13 Jan 2009 20:02		TSS		1.2429		1.2911		0.0482		4.82		4820		0.4658

		K-4		K-4 Brine, VTE 1 brine recycle, Effect 7 simulation, 13 Jan 2009 20:02		TSS		1.2301		1.2777		0.0476		4.76		4760		0.4600

		Slurry B-4		Slurry B-4, Slurry Tank, end of brine concentration, 13 Jan 2009 05:30		TDS		1.9341		3.6005		1.6664		166.64		166640		16.1036

		Slurry B-4		Slurry B-4, Slurry Tank, end of brine concentration, 13 Jan 2009 05:30		TDS		1.8603		3.5236		1.6633		166.33		166330		16.0736

		Slurry B-4		Slurry B-4, Slurry Tank, end of brine concentration, 13 Jan 2009 05:30		TSS		1.2406		1.5472		0.3066		30.66		30660		2.9629

		Slurry B-4		Slurry B-4, Slurry Tank, end of brine concentration, 13 Jan 2009 05:30		TSS		1.2821		1.5922		0.3101		31.01		31010		2.9967





TDS and TSS concentration

		





TDS and TSS concentration

		80290		12425		92715		79700		6160		85860

		79660		11410		91070		80400		6340		86740

		122160		13245		135405		119000		9860		128860

		169115		11710		180825		164000		10900		174900

		209535		14850		224385		203000		15000		218000

		261005		16635		277640		243000		25400		268400

		304735		23570		328305		263000		20500		283500

		328895		24475		353370		297000		23400		320400

		356465		26520		382985		324000		22800		346800



On site lab TDS (mg/liter)

On site lab TSS (mg/liter)

On site lab TDS + TSS (mg/liter)

Analytical lab TDS (mg/liter)

Analytical lab TSS (mg/liter)

Analytical lab TDS + TSS (mg/liter)

Time in brine concentration  (hours)

mg/liter

TDS and TSS



Species Molarity Chart A

		





Species Molarity Chart A

		0.002037962		0.7333653005		0.1457382998		0.0007122375		0.0162183742		0.0534869368		0.0161132325		1.0874402303

		0.002035964		0.7333653005		0.1457382998		0.0007399871		0.0139727531		0.0493725571		0.0161132325		1.0874402303

		0.0036963037		1.1846670239		0.2186074497		0.0015724725		0.0154698338		0.0987451142		0.0158574669		1.5659139316

		0.0055044955		1.6641751051		0.2914765996		0.0027749514		0.0132242128		0.1645751903		0.0250650284		2.2183780698

		0.0075024975		2.2000959016		0.1769679355		0.0040699288		0.0164678876		0.2468627854		0.0358071834		2.1748804606

		0.0091868132		2.7078103405		0.1665580569		0.0048099158		0.0157193473		0.2797778235		0.0383648394		2.3923685066

		0.0107892108		3.1026993484		0.1769679355		0.0057348996		0.0132242128		0.3291503806		0.0460378073		3.0013350356

		0.0116883117		3.6668265027		0.1873778141		0.0069373786		0.0119766455		0.3702941782		0.0409224954		3.2188230816

		0.0131868132		3.9488900798		0.1665580569		0.0078623624		0.0104795648		0.4525817733		0.0664990549		3.6103015645



Alkalinity as CaCO3 (moles/Liter)

Chloride (moles/Liter)

Sulfate (moles/Liter)

Boron (moles/Liter)

Calcium (moles/Liter)

Magnesium (moles/Liter)

Potassium (moles/Liter)

Sodium (moles/Liter)

Time in brine concentration  (hours)

moles/liter

Species Molarity with Hours in Brine Concentration (12-13 Jan 2009)



Total  Molarity Chart

		





Total  Molarity Chart

		2.0551125738

		2.0487783245

		3.1045295964

		4.3851736529

		4.8626545804

		5.6145956432

		6.6859388306

		7.5148464077

		8.27635927



Total Molarity

Time in brine concentration  (hours)

moles/liter

Total Molarity



Species Molarity Chart B

		





Species Molarity Chart B

		0.356849211		0.0709149959		0.0003465686		0.0078917206		0.0260262808		0.0078405596		0.5291390088

		0.3579524889		0.0711342453		0.0003611845		0.0068200415		0.0240985355		0.0078648004		0.5307749586

		0.3815930843		0.0704156436		0.0005065091		0.004982988		0.0318067878		0.0051078485		0.5043965222

		0.3795003885		0.0664686561		0.0006328031		0.0030156646		0.0375299141		0.0057158577		0.5058814645

		0.4524474986		0.0363932771		0.0008369767		0.0033866044		0.0507670823		0.0073637111		0.4472619687

		0.4822805617		0.0296651919		0.0008566807		0.0027997292		0.0498304493		0.0068330547		0.4260980948

		0.4640633764		0.026468674		0.0008577553		0.0019779141		0.0492302411		0.0068857656		0.4489025568

		0.4879443043		0.0249343505		0.0009231564		0.0015937312		0.0492750162		0.0054455531		0.4283285256

		0.4771288861		0.0201245562		0.0009499784		0.0012662047		0.054683679		0.0080348198		0.436218565
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Ca Mg SO4 Molarity Chart
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VTE Pilot Project Distillate Quality from Salton Sea Water 2011

Sample ID A-Slurry B-Seawater I1-Dist. VTE1 E 15 I2-Dist. VTE2 E 15 J1-Dist. VTE1 E 7 J2-Dist. VTE2 E 7
McCampbell Lab ID 1107530-001 1107530-002 1107530-015 1107530-016 1107530-017 1107530-018
Sample Date 07/02/11 07/04/11 7/2/2011 7/2/2011 7/3/2011 7/3/2011
Sample Time 17:00 23:58 22:10 22:10 3:55 3:55
Sample Source Slurry Tank Feed Tank A Distillate Tank 2 Distillate Tank 1 Distillate Tank 2 Distillate Tank 1
Effect 0 0 15 15 7 7

On site lab Conductivity (mS/cm @ 25C) 72.8 60.2
On site lab pH (at 25C) 8.02 7.92

Analytical lab TSS (mg/liter) 10,900 2.1
Analytical lab TDS (mg/liter) 62,700 49,300 <10 <10 37 <10

Sodium (mg/Liter) 14,000 14,000 <0.5 <0.5 <0.5 0.690
Potassium (mg/Liter) 400 300 <0.5 <0.5 <0.5 <0.5
Calcium (mg/Liter) 770.0 820.0 <0.5 <0.5 <0.5 <0.5
Magnesium (mg/Liter) 2,100 1,600 <0.05 <0.05 0 0
Lithium (mg/Liter) 6.60 4.90 <0.05 <0.05 <0.05 <0.05
Strontium (mg/Liter) 30.0 24.0 <0.05 <0.05 <0.05 <0.05
Arsenic (mg/Liter) 0.031 0.025 <0.0005 <0.0005 <0.0005 <0.0005
Boron (mg/Liter) 18.0 14.0 0.002 <0.0016 0.021 0.015
Barium (mg/Liter) <0.1 0.11 <0.005 <0.005 <0.005 <0.005
Silica (mg/Liter) 19.0 18.0 <0.11 <0.11 <0.11 <0.11
Chloride (mg/Liter) 29,000 20,000 0.32 0.18 0.51 0.33
Fluoride (mg/Liter)
Bromide (mg/Liter) 24.0 19.0 <0.1 <0.1 <0.1 <0.1
Sulfate (mg/Liter) 15,000 11,000 0.22 0.39 0.30 0.95
Phosphate (mg/Liter)
Total Alkalinity (mg/Liter) 338.0 262.0 <1.0 <1.0 <1.0 <1.0
Carbonate (mg/Liter) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bicarbonate (mg/Liter) 338.0 262.0 <1.0 <1.0 <1.0 <1.0

© Sephton Water Technology, Inc. 2013


Sample Descriptions

				Sample ID		Sample Description		Sample Date		Sample Time

		1		A – Slurry		Slurry tank sampled while stirring		07/02/11		17:00

		2		B – Seawater		Seawater from feed pump		07/04/11		23:58

		3		C1 – Injectate		VTE 1 Brine recycle pipe after injection		07/02/11		17:50

		4		C2 – Injectate		VTE 2 Brine recycle pipe after injection		07/02/11		17:50

		5		D1 – Effect 1		VTE 1 Brine recycle pipe at Effect 15 temps		07/02/11		22:00

		6		D2 – Effect 1		VTE 2 Brine recycle pipe at Effect 15 temps		07/02/11		22:00

		7		E1 – Effect 4		VTE 1 Brine recycle pipe at Effect 11 temps		07/03/11		0:40

		8		E2 – Effect 4		VTE 2 Brine recycle pipe at Effect 11 temps		07/03/11		0:40

		9		F1 – Effect 7		VTE 1 Brine recycle pipe at Effect 7 temps		07/03/11		3:45

		10		F2 – Effect 7		VTE 2 Brine recycle pipe at Effect 7 temps		07/03/11		3:45

		11		G1 – Effect 11		VTE 1 Brine recycle pipe at Effect 4 temps		07/03/11		7:50

		12		G2 – Effect 11		VTE 2 Brine recycle pipe at Effect 4 temps		07/03/11		7:50

		13		H1 – Effect 15		VTE 1 Brine recycle pipe at Effect 1 temps		07/05/11		2:25

		14		H2 – Effect 15		VTE 2 Brine recycle pipe at Effect 1 temps		07/05/11		2:25

		15		I1 Distillate		Distillate Tank 2 from VTE 1 at Effect 15		07/02/11		22:10

		16		I2 Distillate		Distillate Tank 1 from VTE 2 at Effect 15		07/02/11		22:10

		15		J1 Distillate		Distillate Tank 2 from VTE 1 at Effect 7		07/03/11		3:45

		15		J1 Distillate		Distillate Tank 1 from VTE 2 at Effect 7		07/03/11		3:45





Chemistry and Physical Data

		Sample ID		A-Slurry		B-Seawater		C1-VTE1 Inject		D1-VTE1 Effect 15		E1-VTE1 Effect 11		F1-VTE1 Effect 7		G1-VTE1 Effect 4		H1-VTE1 Effect 1		C2-VTE2 Inject		D2-VTE2 Effect 15		E2-VTE2 Effect 11		F2-VTE2 Effect 7		G2-VTE2 Effect 4		H2-VTE2 Effect 1		I1-Dist. VTE1 E 15		I2-Dist. VTE2 E 15		J1-Dist. VTE1 E 7		J2-Dist. VTE2 E 7				MW (g/mole)

		McCampbell Lab ID		1107530-001		1107530-002		1107530-003		1107530-005		1107530-007		1107530-009		1107530-011		1107530-013		1107530-004		1107530-006		1107530-008		1107530-010		1107530-012		1107530-014		1107530-015		1107530-016		1107530-017		1107530-018

		Sample Date		07/02/11		07/04/11		7/2/11		7/2/11		7/3/11		7/3/11		7/3/11		7/5/11		7/2/11		7/2/11		7/3/11		7/3/11		7/3/11		7/5/11		7/2/11		7/2/11		7/3/11		7/3/11

		Sample Time		17:00		23:58		17:50		22:00		0:40		3:45		7:50		2:25		17:50		22:00		0:40		3:45		7:50		2:25		22:10		22:10		3:55		3:55

		Sample Source		Slurry Tank		Feed Tank A		VTE1 Brine Pipe		VTE1 Brine Pipe		VTE1 Brine Pipe		VTE1 Brine Pipe		VTE1 Brine Pipe		VTE1 Brine Pipe		VTE2 Brine Pipe		VTE2 Brine Pipe		VTE2 Brine Pipe		VTE2 Brine Pipe		VTE2 Brine Pipe		VTE2 Brine Pipe		Distillate Tank 2		Distillate Tank 1		Distillate Tank 2		Distillate Tank 1

		Effect		0		0		0		15		11		7		4		1		0		15		11		7		4		1		15		15		7		7

		Process Brine Temp (deg F) start		ambient		ambient		111.2		126.1		145.2		166.5		186.1		217.2		114.3		121.9		140.4		161.1		180.4		209.4

		Process Brine Temp (deg F) end		ambient		ambient		111.2		126.3		145.5		166.0		185.8		217.7		114.3		121.9		140.2		161.2		180.5		210.3

		Process Brine Conductivity (mS/cm) start						84.0		92.8		93.5		117.9		150.0		203.6		79.8		97.2		106.3		125.9		160.7		222.1

		Process Brine Conductivity (mS/cm) end						84.0		93.1		93.5		116.5		148.8		204.7		79.8		97.1		106.1		125.0		159.8		222.2

		On site lab Conductivity (mS/cm @ 25C)		72.8		60.2		71.7		75.7		74.3		89.9		114.2		153.0		66.9		79.9		86.3		99.5		125.7		169.3

		On site lab pH (at 25C)		8.02		7.92		8.08		8.18		8.28		8.29		8.47		8.88		8.10		8.20		8.27		8.26		8.47		8.83

		Analytical lab TSS (mg/liter)		10,900		2.1		6,330		1,280		893		2,360		4,600		1,400		4,790		2,670		2,120		4,530		5,580		1,230

		Analytical lab TDS (mg/liter)		62,700		49,300		60,000		65,600		62,400		81,800		131,000		177,000		55,700		69,100		75,600		94,900		177,000		218,000		<10		<10		37		<10

		Sodium (mg/Liter)		14,000		14,000		16,000		15,000		17,000		19,000		32,000		42,000		15,000		19,000		21,000		25,000		36,000		60,000		<0.5		<0.5		<0.5		0.690				22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928

		Potassium (mg/Liter)		400		300		410		420		420		540		810		950		360		470		520		660		890		1,200		<0.5		<0.5		<0.5		<0.5				39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983

		Calcium (mg/Liter)		770.0		820.0		760.0		920.0		1,000.0		900.0		780.0		630.0		770.0		900.0		990.0		840.0		760.0		530.0		<0.5		<0.5		<0.5		<0.5				40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078

		Magnesium (mg/Liter)		2,100		1,600		1,800		2,200		1,900		2,600		3,200		5,500		1,700		2,200		2,300		2,700		3,800		6,600		<0.05		<0.05		0		0				24		24		24		24		24		24		24		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305

		Lithium (mg/Liter)		6.60		4.90		6.50		6.80		6.80		8.60		13.00		23.00		5.80		7.50		8.40		11.00		14.00		29.00		<0.05		<0.05		<0.05		<0.05				6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941

		Strontium (mg/Liter)		30.0		24.0		29.0		29.0		31.0		32.0		42.0		12.0		27.0		31.0		33.0		38.0		44.0		6.6		<0.05		<0.05		<0.05		<0.05				87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62

		Arsenic (mg/Liter)		0.031		0.025		0.026		0.030		0.034		0.032		0.022		0.024		0.020		0.029		0.031		0.030		0.021		0.031		<0.0005		<0.0005		<0.0005		<0.0005				74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216

		Boron (mg/Liter)		18.0		14.0		17.0		18.0		17.0		22.0		29.0		39.0		15.0		19.0		21.0		26.0		34.0		48.0		0.002		<0.0016		0.021		0.015				10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811

		Barium (mg/Liter)		<0.1		0.11		<0.1		0.12		0.14		0.14		0.16		0.23		<0.1		0.13		0.15		0.15		0.18		0.24		<0.005		<0.005		<0.005		<0.005				137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33

		Silica (mg/Liter)		19.0		18.0		15.0		17.0		20.0		18.0		6.2		1.9		14.0		17.0		20.0		15.0		4.6		<1.1		<0.11		<0.11		<0.11		<0.11				60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843

		Chloride (mg/Liter)		29,000		20,000		27,000		29,000		21,000		35,000		50,000		73,000		23,000		15,000		24,000		41,000		58,000		88,000		0.32		0.18		0.51		0.33				35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453

		Fluoride (mg/Liter)																																								18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032

		Bromide (mg/Liter)		24.0		19.0		24.0		26.0		26.0		35.0		46.0		78.0		22.0		29.0		33.0		39.0		55.0		92.0		<0.1		<0.1		<0.1		<0.1				79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904

		Sulfate (mg/Liter)		15,000		11,000		14,000		16,000		11,000		19,000		26,000		34,000		12,000		8,100		18,000		21,000		30,000		40,000		0.22		0.39		0.30		0.95				96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626

		Phosphate (mg/Liter)																																								94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973

		Total Alkalinity (mg/Liter)		338.0		262.0		339.0		293.0		288.0		258.0		295.0		361.0		356.0		304.0		285.0		262.0		324.0		421.0		<1.0		<1.0		<1.0		<1.0				60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089

		Carbonate (mg/Liter)		<1.0		<1.0		<1.0		<1.0		<1.0		26.0		152.0		257.0		<1.0		<1.0		37.0		30.7		153.0		276.0		<1.0		<1.0		<1.0		<1.0				60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01

		Bicarbonate (mg/Liter)		338.0		262.0		339.0		293.0		288.0		232.0		143.0		104.0		356.0		304.0		248.0		231.0		171.0		145.0		<1.0		<1.0		<1.0		<1.0				61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01

		LAS (mg/Liter)		4.6		0.29		5.5		7.2		7.3		7.8		6.9		2.5		7.6		7.3		7.7		8.4		6.0		2.0												348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48

		Sodium (mg/Liter)		14,000		14,000		16,000		15,000		17,000		19,000		32,000		42,000		15,000		19,000		21,000		25,000		36,000		60,000		0.0		0.0		0.0		0.690				22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928

		Potassium (mg/Liter)		400		300		410		420		420		540		810		950		360		470		520		660		890		1,200		0.0		0.0		0.0		0.0				39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983

		Calcium (mg/Liter)		770.0		820.0		760.0		920.0		1,000.0		900.0		780.0		630.0		770.0		900.0		990.0		840.0		760.0		530.0		0.0		0.0		0.0		0.0				40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078

		Magnesium (mg/Liter)		2,100		1,600		1,800		2,200		1,900		2,600		3,200		5,500		1,700		2,200		2,300		2,700		3,800		6,600		0.0		0.0		0.051		0.074				24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305

		Lithium (mg/Liter)		6.60		4.90		6.50		6.80		6.80		8.60		13.00		23.00		5.80		7.50		8.40		11.00		14.00		29.00		0.0		0.0		0.0		0.0				6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941

		Strontium (mg/Liter)		30.0		24.0		29.0		29.0		31.0		32.0		42.0		12.0		27.0		31.0		33.0		38.0		44.0		6.6		0.0		0.0		0.0		0.0				87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62

		Arsenic (mg/Liter)		0.031		0.025		0.026		0.030		0.034		0.032		0.022		0.024		0.020		0.029		0.031		0.030		0.021		0.031		0.0		0.0		0.0		0.0				74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216

		Boron (mg/Liter)		18.0		14.0		17.0		18.0		17.0		22.0		29.0		39.0		15.0		19.0		21.0		26.0		34.0		48.0		0.002		0.0		0.021		0.015				10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811

		Barium (mg/Liter)		0.00		0.11		0.00		0.12		0.14		0.14		0.16		0.23		0.00		0.13		0.15		0.15		0.18		0.24		0.0		0.0		0.0		0.0				137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33

		Silica (mg/Liter)		19.0		18.0		15.0		17.0		20.0		18.0		6.2		1.9		14.0		17.0		20.0		15.0		4.6		0.0		0.0		0.0		0.0		0.0				60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843

		Chloride (mg/Liter)		29,000		20,000		27,000		29,000		21,000		35,000		50,000		73,000		23,000		15,000		24,000		41,000		58,000		88,000		0.32		0.18		0.51		0.33				35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453

		Fluoride (mg/Liter)																																								18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032

		Bromide (mg/Liter)		24.0		19.0		24.0		26.0		26.0		35.0		46.0		78.0		22.0		29.0		33.0		39.0		55.0		92.0		0.0		0.0		0.0		0.0				79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904

		Sulfate (mg/Liter)		15,000		11,000		14,000		16,000		11,000		19,000		26,000		34,000		12,000		8,100		18,000		21,000		30,000		40,000		0.22		0.39		0.30		0.95				96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626

		Phosphate (mg/Liter)																																								94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973

		Total Alkalinity (mg/Liter)		338.0		262.0		339.0		293.0		288.0		258.0		295.0		361.0		356.0		304.0		285.0		262.0		324.0		421.0		0.0		0.0		0.0		0.0				60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089

		Carbonate (mg/Liter)		0.0		0.0		0.0		0.0		0.0		26.0		152.0		257.0		0.0		0.0		37.0		30.7		153.0		276.0		0.0		0.0		0.0		0.0				60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01

		Bicarbonate (mg/Liter)		338.0		262.0		339.0		293.0		288.0		232.0		143.0		104.0		356.0		304.0		248.0		231.0		171.0		145.0		0.0		0.0		0.0		0.0				61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01

		LAS (mg/Liter)		4.6		0.29		5.5		7.2		7.3		7.8		6.9		2.5		7.6		7.3		7.7		8.4		6.0		2.0												348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48

		Sodium (moles/Liter)		0.608967		0.608967		0.695962		0.652464		0.739459		0.826455		1.391923		1.826900		0.652464		0.826455		0.913450		1.087440		1.565914		2.609857

		Potassium (moles/Liter)		0.010231		0.007673		0.010486		0.010742		0.010742		0.013811		0.020717		0.024298		0.009208		0.012021		0.013300		0.016881		0.022763		0.030692

		Calcium (moles/Liter)		0.019213		0.020460		0.018963		0.022955		0.024951		0.022456		0.019462		0.015719		0.019213		0.022456		0.024702		0.020959		0.018963		0.013224

		Magnesium (moles/Liter)		0.086402		0.065830		0.074059		0.090516		0.078173		0.106974		0.131660		0.226291		0.069944		0.090516		0.094631		0.111088		0.156346		0.271549

		Lithium (moles/Liter)		0.000951		0.000706		0.000936		0.000980		0.000980		0.001239		0.001873		0.003314		0.000836		0.001081		0.001210		0.001585		0.002017		0.004178

		Strontium (moles/Liter)		0.000342		0.000274		0.000331		0.000331		0.000354		0.000365		0.000479		0.000137		0.000308		0.000354		0.000377		0.000434		0.000502		0.000075

		Arsenic (moles/Liter)		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000

		Boron (moles/Liter)		0.001665		0.001295		0.001572		0.001665		0.001572		0.002035		0.002682		0.003607		0.001387		0.001757		0.001942		0.002405		0.003145		0.004440

		Barium (moles/Liter)		0.000000		0.000001		0.000000		0.000001		0.000001		0.000001		0.000001		0.000002		0.000000		0.000001		0.000001		0.000001		0.000001		0.000002

		Silica (moles/Liter)		0.000316		0.000300		0.000250		0.000283		0.000333		0.000300		0.000103		0.000032		0.000233		0.000283		0.000333		0.000250		0.000077		0.000000

		Chloride (moles/Liter)		0.817984		0.564127		0.761572		0.817984		0.592334		0.987223		1.410318		2.059064		0.648746		0.423095		0.676953		1.156461		1.635969		2.482159

		Floride (moles/Liter)		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000

		Bromide (moles/Liter)		0.000300		0.000238		0.000300		0.000325		0.000325		0.000438		0.000576		0.000976		0.000275		0.000363		0.000413		0.000488		0.000688		0.001151

		Sulfate (moles/Liter)		0.156148		0.114509		0.145738		0.166558		0.114509		0.197788		0.270657		0.353936		0.124919		0.084320		0.187378		0.218607		0.312296		0.416395

		Phosphate (moles/Liter)		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000		0.000000

		Total Alkalinity (moles/Liter)		0.005632		0.004366		0.005649		0.004883		0.004799		0.004299		0.004916		0.006016		0.005932		0.005066		0.004749		0.004366		0.005399		0.007016

		Carbonate (moles/Liter)		0.000000		0.000000		0.000000		0.000000		0.000000		0.000433		0.002533		0.004283		0.000000		0.000000		0.000617		0.000512		0.002550		0.004599

		Bicarbonate (moles/Liter)		0.005540		0.004294		0.005556		0.004802		0.004721		0.003803		0.002344		0.001705		0.005835		0.004983		0.004065		0.003786		0.002803		0.002377

		LAS (moles/Liter)		0.000013		0.000001		0.000016		0.000021		0.000021		0.000022		0.000020		0.000007		0.000022		0.000021		0.000022		0.000024		0.000017		0.000006

		Total Molarity		1.708165		1.388746		1.715835		1.769709		1.568554		2.163406		3.255388		4.520298		1.533488		1.467789		1.919461		2.620989		3.724099		5.840745

		anionic strength		1.14		0.80		1.06		1.16		0.83		1.39		1.96		2.78		0.91		0.60		1.06		1.60		2.27		3.33

		cationic strength		0.87		0.83		0.93		0.94		1.01		1.15		1.76		2.38		0.88		1.11		1.22		1.42		1.98		3.25

		difference		0.27		-0.03		0.13		0.22		-0.18		0.24		0.20		0.41		0.03		-0.51		-0.16		0.19		0.29		0.09

		TDS concentration factor		1.3		1.0		1.2		1.3		1.3		1.7		2.7		3.6		1.1		1.4		1.5		1.9		3.6		4.4

		Molarity concentration factor		1.2		1.0		1.2		1.3		1.1		1.6		2.3		3.3		1.1		1.1		1.4		1.9		2.7		4.2

		Chloride/Total Molarity		47.89%		40.62%		44.38%		46.22%		37.76%		45.63%		43.32%		45.55%		42.31%		28.83%		35.27%		44.12%		43.93%		42.50%

		Sulfate//Total Molarity		9.14%		8.25%		8.49%		9.41%		7.30%		9.14%		8.31%		7.83%		8.15%		5.74%		9.76%		8.34%		8.39%		7.13%

		Boron/Total Molarity		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%		0.02%

		Bromide/Total Molarity		0.10%		0.09%		0.09%		0.09%		0.10%		0.09%		0.08%		0.08%		0.09%		0.12%		0.10%		0.09%		0.08%		0.08%

		Calcium/Total Molarity		1.12%		1.47%		1.11%		1.30%		1.59%		1.04%		0.60%		0.35%		1.25%		1.53%		1.29%		0.80%		0.51%		0.23%

		Magnesium/Total Molarity		5.06%		4.74%		4.32%		5.11%		4.98%		4.94%		4.04%		5.01%		4.56%		6.17%		4.93%		4.24%		4.20%		4.65%

		Potassium/total Molarity		0.60%		0.55%		0.61%		0.61%		0.68%		0.64%		0.64%		0.54%		0.60%		0.82%		0.69%		0.64%		0.61%		0.53%

		Sodium/Total Molarity		35.65%		43.85%		40.56%		36.87%		47.14%		38.20%		42.76%		40.42%		42.55%		56.31%		47.59%		41.49%		42.05%		44.68%

		Alkalinity/Total Molarity		0.33%		0.31%		0.33%		0.28%		0.31%		0.20%		0.15%		0.13%		0.39%		0.35%		0.25%		0.17%		0.14%		0.12%
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Distillate Chemistry Data

		Sample ID		A-Slurry		B-Seawater		I1-Dist. VTE1 E 15		I2-Dist. VTE2 E 15		J1-Dist. VTE1 E 7		J2-Dist. VTE2 E 7				MW (g/mole)

		McCampbell Lab ID		1107530-001		1107530-002		1107530-015		1107530-016		1107530-017		1107530-018

		Sample Date		07/02/11		07/04/11		7/2/11		7/2/11		7/3/11		7/3/11

		Sample Time		17:00		23:58		22:10		22:10		3:55		3:55

		Sample Source		Slurry Tank		Feed Tank A		Distillate Tank 2		Distillate Tank 1		Distillate Tank 2		Distillate Tank 1

		Effect		0		0		15		15		7		7

		On site lab Conductivity (mS/cm @ 25C)		72.8		60.2

		On site lab pH (at 25C)		8.02		7.92

		Analytical lab TSS (mg/liter)		10,900		2.1

		Analytical lab TDS (mg/liter)		62,700		49,300		<10		<10		37		<10

		Sodium (mg/Liter)		14,000		14,000		<0.5		<0.5		<0.5		0.690				22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928

		Potassium (mg/Liter)		400		300		<0.5		<0.5		<0.5		<0.5				39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983

		Calcium (mg/Liter)		770.0		820.0		<0.5		<0.5		<0.5		<0.5				40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078

		Magnesium (mg/Liter)		2,100		1,600		<0.05		<0.05		0		0				24		24		24		24		24		24		24		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305

		Lithium (mg/Liter)		6.60		4.90		<0.05		<0.05		<0.05		<0.05				6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941

		Strontium (mg/Liter)		30.0		24.0		<0.05		<0.05		<0.05		<0.05				87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62

		Arsenic (mg/Liter)		0.031		0.025		<0.0005		<0.0005		<0.0005		<0.0005				74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216

		Boron (mg/Liter)		18.0		14.0		0.002		<0.0016		0.021		0.015				10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811

		Barium (mg/Liter)		<0.1		0.11		<0.005		<0.005		<0.005		<0.005				137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33

		Silica (mg/Liter)		19.0		18.0		<0.11		<0.11		<0.11		<0.11				60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843

		Chloride (mg/Liter)		29,000		20,000		0.32		0.18		0.51		0.33				35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453

		Fluoride (mg/Liter)																18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032

		Bromide (mg/Liter)		24.0		19.0		<0.1		<0.1		<0.1		<0.1				79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904

		Sulfate (mg/Liter)		15,000		11,000		0.22		0.39		0.30		0.95				96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626

		Phosphate (mg/Liter)																94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973

		Total Alkalinity (mg/Liter)		338.0		262.0		<1.0		<1.0		<1.0		<1.0				60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089

		Carbonate (mg/Liter)		<1.0		<1.0		<1.0		<1.0		<1.0		<1.0				60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01

		Bicarbonate (mg/Liter)		338.0		262.0		<1.0		<1.0		<1.0		<1.0				61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01

		LAS (mg/Liter)		4.6		0.29												348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48

		Sodium (mg/Liter)		14,000		14,000		0.0		0.0		0.0		0.690				22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928		22.98976928

		Potassium (mg/Liter)		400		300		0.0		0.0		0.0		0.0				39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983		39.0983

		Calcium (mg/Liter)		770.0		820.0		0.0		0.0		0.0		0.0				40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078		40.078

		Magnesium (mg/Liter)		2,100		1,600		0.0		0.0		0.051		0.074				24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305		24.305

		Lithium (mg/Liter)		6.60		4.90		0.0		0.0		0.0		0.0				6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941		6.941

		Strontium (mg/Liter)		30.0		24.0		0.0		0.0		0.0		0.0				87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62		87.62

		Arsenic (mg/Liter)		0.031		0.025		0.0		0.0		0.0		0.0				74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216		74.9216

		Boron (mg/Liter)		18.0		14.0		0.002		0.0		0.021		0.015				10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811		10.811

		Barium (mg/Liter)		0.00		0.11		0.0		0.0		0.0		0.0				137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33		137.33

		Silica (mg/Liter)		19.0		18.0		0.0		0.0		0.0		0.0				60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843		60.0843

		Chloride (mg/Liter)		29,000		20,000		0.32		0.18		0.51		0.33				35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453		35.453

		Fluoride (mg/Liter)																18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032		18.9984032

		Bromide (mg/Liter)		24.0		19.0		0.0		0.0		0.0		0.0				79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904		79.904

		Sulfate (mg/Liter)		15,000		11,000		0.22		0.39		0.30		0.95				96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626		96.0626

		Phosphate (mg/Liter)																94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973		94.973

		Total Alkalinity (mg/Liter)		338.0		262.0		0.0		0.0		0.0		0.0				60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089		60.0089

		Carbonate (mg/Liter)		0.0		0.0		0.0		0.0		0.0		0.0				60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01		60.01

		Bicarbonate (mg/Liter)		338.0		262.0		0.0		0.0		0.0		0.0				61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01		61.01

		LAS (mg/Liter)		4.6		0.29												348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48		348.48

		Sodium (moles/Liter)		0.608967		0.608967

		Potassium (moles/Liter)		0.010231		0.007673

		Calcium (moles/Liter)		0.019213		0.020460

		Magnesium (moles/Liter)		0.086402		0.065830

		Lithium (moles/Liter)		0.000951		0.000706

		Strontium (moles/Liter)		0.000342		0.000274

		Arsenic (moles/Liter)		0.000000		0.000000

		Boron (moles/Liter)		0.001665		0.001295

		Barium (moles/Liter)		0.000000		0.000001

		Silica (moles/Liter)		0.000316		0.000300

		Chloride (moles/Liter)		0.817984		0.564127

		Floride (moles/Liter)		0.000000		0.000000

		Bromide (moles/Liter)		0.000300		0.000238

		Sulfate (moles/Liter)		0.156148		0.114509

		Phosphate (moles/Liter)		0.000000		0.000000

		Total Alkalinity (moles/Liter)		0.005632		0.004366

		Carbonate (moles/Liter)		0.000000		0.000000

		Bicarbonate (moles/Liter)		0.005540		0.004294

		LAS (moles/Liter)		0.000013		0.000001

		Total Molarity		1.708165		1.388746

		anionic strength		1.14		0.80

		cationic strength		0.87		0.83

		difference		0.27		-0.03

		TDS concentration factor		1.3		1.0

		Molarity concentration factor		1.2		1.0

		Chloride/Total Molarity		47.89%		40.62%

		Sulfate//Total Molarity		9.14%		8.25%

		Boron/Total Molarity		0.02%		0.02%

		Bromide/Total Molarity		0.10%		0.09%

		Calcium/Total Molarity		1.12%		1.47%

		Magnesium/Total Molarity		5.06%		4.74%

		Potassium/total Molarity		0.60%		0.55%

		Sodium/Total Molarity		35.65%		43.85%

		Alkalinity/Total Molarity		0.33%		0.31%
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LAS Chart VTE 1 and 2
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TDS TSS Chart VTE 1
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VTE 1 Total Molarity

VTE 2 Total Molarity

Effect

moles/liter

Total Molarity by Effect

1.7697088179
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Species Molarity VTE 1, all

		





Species Molarity VTE 1, all

		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658

		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179

		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725

		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027

		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377

		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309



Sodium (moles/Liter)

Silica (moles/Liter)

Boron (moles/Liter)

Chloride (moles/Liter)

Bromide (moles/Liter)

Sulfate (moles/Liter)

Carbonate (moles/Liter)

Bicarbonate (moles/Liter)

Strontium (moles/Liter)

Magnesium (moles/Liter)

Lithium (moles/Liter)

Potassium (moles/Liter)

Calcium (moles/Liter)

Total Molarity (moles/liter)

moles/liter

Species Molarity

0.6959617474

0.0002496492

0.0015724725

0.7615716583

0.0003003604

0.1457382998

0

0.0055564662

0.0003309747

0.0740588356

0.0009364645

0.0104863894

0.0189630221

0.6524641382

0.0002829358

0.0016649709

0.8179843737

0.0003253905

0.1665580569

0

0.0048024914

0.0003309747

0.0905163547

0.0009796859

0.010742155

0.0229552373

0.7394593566

0.0003328657

0.0015724725

0.592333512

0.0003253905

0.1145086641

0

0.0047205376

0.0003538005

0.0781732154

0.0009796859

0.010742155

0.0249513449

0.826454575

0.0002995791

0.0020349644

0.98722252

0.0004380256

0.1977876926

0.0004332611

0.0038026553

0.0003652134

0.1069738737

0.0012390146

0.0138113422

0.0224562104

1.3919234948

0.0001031884

0.0026824531

1.4103178857

0.0005756908

0.2706568425

0.0025329112

0.0023438781

0.0004793426

0.1316601522

0.001872929

0.0207170133

0.019462049

1.8268995869

0.0000316222

0.0036074369

2.0590641131

0.0009761714

0.353935871

0.0042826196

0.0017046386

0.000136955

0.2262908866

0.0033136436

0.0242977316

0.0157193473



Species Molarity VTE 1, minor

		





Species Molarity VTE 1, minor

		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658

		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179

		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725

		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027

		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377

		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309



Silica (moles/Liter)

Boron (moles/Liter)

Bromide (moles/Liter)

Sulfate (moles/Liter)

Carbonate (moles/Liter)

Bicarbonate (moles/Liter)

Strontium (moles/Liter)

Magnesium (moles/Liter)

Lithium (moles/Liter)

Potassium (moles/Liter)

Calcium (moles/Liter)

Total Molarity (moles/liter)

moles/liter

Species Molarity

0.0002496492

0.0015724725

0.0003003604

0.1457382998

0

0.0055564662

0.0003309747

0.0740588356

0.0009364645

0.0104863894

0.0189630221

0.0002829358

0.0016649709

0.0003253905

0.1665580569

0

0.0048024914

0.0003309747

0.0905163547

0.0009796859

0.010742155

0.0229552373

0.0003328657

0.0015724725

0.0003253905

0.1145086641

0

0.0047205376

0.0003538005

0.0781732154

0.0009796859

0.010742155

0.0249513449

0.0002995791

0.0020349644

0.0004380256

0.1977876926

0.0004332611

0.0038026553

0.0003652134

0.1069738737

0.0012390146

0.0138113422

0.0224562104

0.0001031884

0.0026824531

0.0005756908

0.2706568425

0.0025329112

0.0023438781

0.0004793426

0.1316601522

0.001872929

0.0207170133

0.019462049

0.0000316222

0.0036074369

0.0009761714

0.353935871

0.0042826196

0.0017046386

0.000136955

0.2262908866

0.0033136436

0.0242977316

0.0157193473



Species Molarity VTE 1, trace

		





Species Molarity VTE 1, trace

		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658		1.7158351658

		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179		1.7697088179

		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725		1.5685541725

		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027		2.1634062027

		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377		3.2553882377

		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309		4.520298309



Silica (moles/Liter)

Boron (moles/Liter)

Bromide (moles/Liter)

Carbonate (moles/Liter)

Bicarbonate (moles/Liter)

Strontium (moles/Liter)

Lithium (moles/Liter)

Calcium (moles/Liter)

Total Molarity (moles/liter)

moles/liter

Species Molarity

0.0002496492

0.0015724725

0.0003003604

0

0.0055564662

0.0003309747

0.0009364645

0.0189630221

0.0002829358

0.0016649709

0.0003253905

0

0.0048024914

0.0003309747

0.0009796859

0.0229552373

0.0003328657

0.0015724725

0.0003253905

0

0.0047205376

0.0003538005

0.0009796859

0.0249513449

0.0002995791

0.0020349644

0.0004380256

0.0004332611

0.0038026553

0.0003652134

0.0012390146

0.0224562104

0.0001031884

0.0026824531

0.0005756908

0.0025329112

0.0023438781

0.0004793426

0.001872929

0.019462049

0.0000316222

0.0036074369

0.0009761714

0.0042826196

0.0017046386

0.000136955

0.0033136436

0.0157193473



Species Molarity VTE 2, all

		





Species Molarity VTE 2, all

		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658

		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792

		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208

		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045

		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333

		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502



Sodium (moles/Liter)

Silica (moles/Liter)

Boron (moles/Liter)

Chloride (moles/Liter)

Bromide (moles/Liter)

Sulfate (moles/Liter)

Carbonate (moles/Liter)

Bicarbonate (moles/Liter)

Strontium (moles/Liter)

Magnesium (moles/Liter)

Lithium (moles/Liter)

Potassium (moles/Liter)

Calcium (moles/Liter)

Total Molarity (moles/liter)

moles/liter

Species Molarity

0.6524641382

0.000233006

0.0013874757

0.6487462274

0.0002753304

0.1249185427

0

0.005835109

0.0003081488

0.0699444559

0.0008356145

0.0092075615

0.0192125356

0.826454575

0.0002829358

0.0017574692

0.4230953657

0.0003629355

0.0843200163

0

0.0049827897

0.0003538005

0.0905163547

0.0010805359

0.012020983

0.0224562104

0.9134497934

0.0003328657

0.001942466

0.6769525851

0.0004129956

0.1873778141

0.0006165639

0.0040649074

0.0003766263

0.0946307344

0.0012102003

0.013299811

0.0247018314

1.0874402303

0.0002496492

0.0024049579

1.1564606662

0.0004880857

0.2186074497

0.0005115814

0.0037862645

0.0004336909

0.1110882534

0.0015847861

0.0168805293

0.0209591297

1.5659139316

0.0000765591

0.003144945

1.6359687474

0.000688326

0.3122963568

0.0025495751

0.0028028192

0.0005021685

0.1563464308

0.0020170004

0.022763138

0.0189630221

2.6098565527

0

0.0044399223

2.4821594787

0.0011513817

0.4163951423

0.0045992335

0.0023766596

0.0000753253

0.271549064

0.0041780723

0.0306918715

0.0132242128



Species Molarity VTE 2, minor

		





Species Molarity VTE 2, minor

		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658

		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792

		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208

		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045

		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333

		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502



Silica (moles/Liter)

Boron (moles/Liter)

Bromide (moles/Liter)

Sulfate (moles/Liter)

Carbonate (moles/Liter)

Bicarbonate (moles/Liter)

Strontium (moles/Liter)

Magnesium (moles/Liter)

Lithium (moles/Liter)

Potassium (moles/Liter)

Calcium (moles/Liter)

Total Molarity (moles/liter)

moles/liter

Species Molarity

0.000233006

0.0013874757

0.0002753304

0.1249185427

0

0.005835109

0.0003081488

0.0699444559

0.0008356145

0.0092075615

0.0192125356

0.0002829358

0.0017574692

0.0003629355

0.0843200163

0

0.0049827897

0.0003538005

0.0905163547

0.0010805359

0.012020983

0.0224562104

0.0003328657

0.001942466

0.0004129956

0.1873778141

0.0006165639

0.0040649074

0.0003766263

0.0946307344

0.0012102003

0.013299811

0.0247018314

0.0002496492

0.0024049579

0.0004880857

0.2186074497

0.0005115814

0.0037862645

0.0004336909

0.1110882534

0.0015847861

0.0168805293

0.0209591297

0.0000765591

0.003144945

0.000688326

0.3122963568

0.0025495751

0.0028028192

0.0005021685

0.1563464308

0.0020170004

0.022763138

0.0189630221

0

0.0044399223

0.0011513817

0.4163951423

0.0045992335

0.0023766596

0.0000753253

0.271549064

0.0041780723

0.0306918715

0.0132242128



Species Molarity VTE 2, trace

		





Species Molarity VTE 2, trace

		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658		1.5334875658

		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792		1.4677893792

		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208		1.9194606208

		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045		2.620989045

		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333		3.7240986333

		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502		5.8407445502



Silica (moles/Liter)

Boron (moles/Liter)

Bromide (moles/Liter)

Carbonate (moles/Liter)

Bicarbonate (moles/Liter)

Strontium (moles/Liter)

Lithium (moles/Liter)

Calcium (moles/Liter)

Total Molarity (moles/liter)

moles/liter

Species Molarity

0.000233006

0.0013874757

0.0002753304

0

0.005835109

0.0003081488

0.0008356145

0.0192125356

0.0002829358

0.0017574692

0.0003629355

0

0.0049827897

0.0003538005

0.0010805359

0.0224562104

0.0003328657

0.001942466

0.0004129956

0.0006165639

0.0040649074

0.0003766263

0.0012102003

0.0247018314

0.0002496492

0.0024049579

0.0004880857

0.0005115814

0.0037862645

0.0004336909

0.0015847861

0.0209591297

0.0000765591

0.003144945

0.000688326

0.0025495751

0.0028028192

0.0005021685

0.0020170004

0.0189630221

0

0.0044399223

0.0011513817

0.0045992335

0.0023766596

0.0000753253

0.0041780723

0.0132242128



VTE 1 Conductivity vs TDS

		





VTE 1 Conductivity vs TDS

		65600		65600

		62400		62400

		81800		81800

		131000		131000

		177000		177000



Process Brine Conductivity (mS/cm) start

Process Brine Conductivity (mS/cm) end

TDS mg/liter (ppm)

Conductivity (mS/cm)

VTE 1 Process Conductivity vs TDS

92.78

93.06

93.52

93.51

117.92

116.52

149.97

148.82

203.63

204.67



VTE 2 Conductivity vs TDS

		





VTE 2 Conductivity vs TDS

		69100		69100

		75600		75600

		94900		94900

		177000		177000

		218000		218000



Process Brine Conductivity (mS/cm) start

Process Brine Conductivity (mS/cm) end

TDS mg/liter (ppm)

Conductivity (mS/cm)

VTE 2 Process Conductivity vs TDS

97.17

97.05

106.25

106.05

125.85

124.99

160.69

159.76

222.06

222.2





VTE Pilot Project Thermal Performance Data (17-18 Mar 2011)
Thermal Performance Ratio at each Effect Condition in VTE 2 (forward feed)

© Sephton Water Technolgy, Inc. 2013
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VTE Pilot Project Performance for 15 Effects

Salton Seawater Distillation using Heat from AFT Geothermal Steam at 212°F, Forward Feed

© Sephton Water Technolgy, Inc. 2013

Interpolated Effect Steam Enthalpy Condensate Rate Distillate Rate Heat Rate Performance Ratio Gained Output Ratio
(Btu/lb) (lb/hr) (lb/hr) (Btu/hr) (lb/1000Btu) (lb water/lb steam)

VTE 2 
1 970.2 395.910 308.431 384,093 0.80 0.78
2 976.3 348.075 283.455 339,234 0.85 0.83
3 982.4 300.240 258.479 294,374 0.89 0.88
4 988.6 252.404 233.503 249,515 0.94 0.93
5 992.1 248.439 230.999 246,456 0.94 0.93
6 995.7 244.475 228.495 243,398 0.94 0.94
7 999.3 240.510 225.990 240,340 0.94 0.94
8 1,002.4 238.627 226.355 239,169 0.95 0.95
9 1,005.4 236.744 226.720 237,998 0.95 0.96

10 1,008.5 234.861 227.085 236,828 0.96 0.97
11 1,011.5 232.978 227.450 235,657 0.97 0.98
12 1,014.3 215.036 210.267 217,958 0.96 0.98
13 1,017.1 197.094 193.083 200,259 0.96 0.98
14 1,019.9 179.151 175.899 182,559 0.96 0.98
15 1,022.7 161.209 158.715 164,860 0.96 0.98

15 Effect Sum 248.4 3,414.9 384,093 14.0 14.0

Distillate Output for Steam Rate 120,000 1,680,917 116,418,000 4,841,236 4.8 MGD
Brine Output 968,247 1.0 MGD



Under a 2009 grant from Reclamation we developed an Ultra-Filtration (UF) and two pass Nano-filtration (NF) ion separation 
pre-treatment process aimed at removing magnesium, calcium, and sulfate from Salton Sea brine concentrate. The goal was 
geothermal injection for brine disposal, but it had the serendipitous benefit of converting Salton Sea water to a 99% sodium 
chloride brine, which has very little tendency to form scale at elevated temperatures and can be pushed to high concentration 
for high distillate recovery. Some of the 2009-2010 pilot test data are shown below.
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Source: VTE Project data 2010

Sodium 63,900 
mg/liter

Chloride 93,500 
mg/liter

TDS 159,000 mg/liter

(Na+Cl)/TDS = 0.9899 

99% purity NaCl is 
commercial grade solar 
salt and can be refined to 
99.9% pure food grade 



Clean Water to 
the Environment

Salton Sea
8.5% salts

Basic Concept: Hypersaline Salton Sea water is desalinated to provide water for aquatic environment and agriculture 
and purified salt for revenue. Solar thermal heat and power separate Salton Sea water into distilled water, purified salt, 
and a small volume of mixed salt brine.

Sell Purified Salt

Solar Thermal 
Heat & Power

Water

Brine

Salt

© Sephton Water Technology, Inc 2025
Energy from Brine



© Sephton Water Technology, Inc 2025

UF at 50% 
Recovery

Pass 1 NF at 80% 
Recovery

Pass 2 NF at 80% 
Recovery

Pass 1.5 NF at 75% 
Recovery

Nano Filtration

Membrane System

Slurry
Settling
Tank

Product: Gypsum Slurry, dry for use as 
agricultural soil amendment

Lime 
Seed

Resource:
Salton Sea 

95 g/liter TDS

Nano Filtration

Membrane System

Resource: Salton Sea water
20,000 AFY, 95 g/liter TDS

Nano Filtration

Membrane System

Ultra Filtration

Membrane System

Particle
Filters

Ultra Filtration Reject: Small 
Particles and Saltwater 
Returned to Salton Sea 

after Filtration10,000 AFY 
95 g/liter TDS

Particle
Filters

Aerobic 
Biodigester

Ultra Filtration Reject: 
for Filtration Backwash 
to Biodigester 10 AFY 

95 g/liter TDS

Organic 
Solids

Commercial Demonstration Plant Process, Step 1
Extract Salton Sea Water, Filter and Digest Biomass

Separate Sodium Chloride and Gypsum from Mixed Salts
(flows show commercial scale in acre feet per year)

Purified Brine
95%

Mixed Brine
5%
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Commercial Demonstration Plant Process, Step 2
Recover 92% of Inflow as Distilled Water and 

Recover Purified Sodium Chloride
(flows show commercial scale in acre feet per year)

VTE
MED

Product: Distilled Water
6,992 AFY, 10 mg/liter TDS
92% distillate recovery from 

NF permeate supply, 
deliver to local habitat

Air or Geo 
Cooling Loop

Product: Sodium Chloride Slurry, purified 99.2% NaCl 
Brine Concentrate sent to Solar Evaporation Ponds or 

Vacuum Salt Refining Plant 8% of starting volume 
219,758 tons/yr of NaCl in 608 AF/yr of brine

Product: Water from 
condensed steam 7,000 

AFY, 10 mg/liter TDS
92% distillate recovery from 

NF permeate supply, 
deliver to local habitat

Final Product: dry sodium chloride
219,500 tons/yr of Solar Salt (99.2% halite) at 

$120/ton or Refined Salt (99.9% halite) at $220/ton 
sold to domestic market

Purified Brine
95%

Resource: Sunshine

BE
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VTE
MED

Product: Distilled Water
1,425 AFY, 10 mg/liter TDS

75% distillate recovery from NF 
reject supply, deliver to local habitat

Air or Geo 
Cooling Loop

Product: Mixed Salt 
Concentrate, 475 AFY, 
310 g/liter TDS from NF 

reject supply,
deliver to solar pond

5% Mixed Salts and nutrients including 
sulfate, phosphate, nitrate, magnesium, and 

calcium elevated versus sodium chloride 
1,900 AFY, 100 g/liter TDS from NF reject

Salinity Gradient Polar 
Pond on Exposed Lakebed

Product: Solar Heat for Power 
or Thermal Desalination

Brine
Flash
Tank

Resource: 
Sunshine

Product: Algal biomass 
skimmed off surface of 

pond containing nutrients 
taken up by the algae. Dry 

and sell as compost.

Commercial Demonstration Plant Process, Step 3
Recover 75% of 5% Mixed Salt as Distilled Water
Use Mixed Salts to Collect and Store Solar Heat
Recover Excess Nutrients to Produce Compost

(flows show commercial scale in acre feet per year)
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Product: Distilled Water
8,417 AFY, 10 mg/liter TDS
Combined distillate supply, 

deliver to local habitat

Result:
Salton Sea 

Habitat 
35 g/liter 

TDS

Product: Brackish Groundwater 
from Wells east of East Highline 
Canal with makeup from Imperial 

Irrigation District underrun 
groundwater storage. 

1,600 AFY, 1,800 mg/liter TDS
Deliver as makeup to Salton Sea

Commercial Demonstration Plant Process, Step 4
Return 95% of Water to Salton Sea Habitat as Pure Distilled Water

Make-up 5% Loss With Brackish Groundwater on Site
(flows show commercial scale in acre feet per year)



• A large commercial scale Salton Sea salt business needs to be proven at a small scale to provide 
confidence to deep pocket investors to secure private investment or construction loans.

• A very small amount of purified Salton Sea salt was produced during 2009-2010 pilot testing, by 
serendipity. The test results prove it can be done. Subsequently we came up with the high 
efficiency VTE-MED technology. Purified salt can be produced at a small commercial scale to yield 
a profit now while optimizing the technology and developing marketing leads for a large 
commercial scale operation in the future.

• Other companies are successful at online retail marketing of specialty salt products at very high 
markup over bulk salt prices. We have a unique environmental protection story to tell.

SaltWorks – Americas Sea Salt Company San Francisco Salt Company

© Sephton Water Technology, Inc. 2025



Source: VTE Project 2022
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The salt marketing campaign and product packaging will feature a mermaid logo making a 
psychological connection to the sea, to a concept of quality, and to the mystical benefits that many 
consumers think they get from gourmet salt products like the premium products offered by the San 
Francisco Salt Company and from SaltWorks / America’s Sea Salt Company. There will also be an 
ecological benefit story other salt producers cannot offer due to the clean water returned for aquatic 
habitat restoration. Salton Sea Mermaid concept courtesy of Jasmyn Phillips.
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Year 1 Year 2 Year 3

Revenue Revenue from Sale of Packaged Vacuum Refined Salt $1,432,156.67 $5,728,626.66 $5,728,626.66 
Revenue from Sale of Purified Water $0.00 $0.00 $0.00 
Total Revenue $1,432,156.67 $5,728,626.66 $5,728,626.66 

$0.00 $0.00 $0.00 

Expenses

Equipment Procurement Costs $3,521,788.73 $0.00 $0.00 
Equipment Replacement and Spare Parts $110,466.69 $206,259.25 $206,259.25 
Salaries $480,000.00 $480,000.00 $480,000.00 
Wages $734,976.00 $728,640.00 $728,640.00 
Benefits $242,995.20 $241,728.00 $241,728.00 
Professional Services $24,000.00 $48,000.00 $48,000.00 
Site Security costs $24,000.00 $24,000.00 $24,000.00 
Utilities $43,730.96 $85,061.93 $85,061.93 
Fuel $118,816.60 $351,949.81 $351,949.81 
Salt Packaging Materials $206,530.58 $619,591.74 $619,591.74 
Salt Product Transportation $348.00 $1,392.00 $1,392.00 
Water Product Transportation $10.93 $43.72 $43.72 
Salt Sales & Marketing $129,000.00 $120,000.00 $120,000.00 
Travel Costs $6,000.00 $1,200.00 $1,200.00 
Liability Insurance $5,000.00 $5,000.00 $5,000.00 
Total Expenses $5,514,449.11 $2,755,541.44 $2,755,541.44 

$0.00 $0.00 $0.00 

Gains
Cost Reimbursement from Investment or Grant Funding $5,132,103.60 $0.00 $0.00 

$0.00 $0.00 $0.00 
Losses Expenses Unreimbursable from Investment or Grants $9,785.42 $0.00 $0.00 

$0.00 $0.00 $0.00 
Net Income (Revenue + Gains) - (Expenses + Losses) $1,069,811.16 $2,977,960.22 $2,977,960.22 



Salton Sea
Over 8% salts plus 
excess nutrients

Basic Concept: Extract hypersaline water from the Salton Sea to remove salts. Return distilled water to habitat at no 
charge, Pay for the whole operation by separating purified salt. Use residual mixed salt brine for playa dust cover.

Sell Purified Salt to 
Domestic Market

Use Mixed Salt in 
Evaporation Ponds to 
Eliminate PM10 Dust 
from Playa

Pure Water to Habitat and Sea

Groundwater Makeup

Pure Water

Mixed Brine

Pure Salt
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Long Term Salton Sea Water Quality Restoration

Remove excess nutrients along with 3 to 6 million tons of salt 
from Salton Sea yearly
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Long Term Salton Sea Water Quality Restoration

Reduce nutrient load and return Salton Sea to marine salinity within 30 years
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Mid Term Localized Water Quality Restoration

Supply selenium free distilled Salton Sea water to State aquatic 
habitat projects like Species Conservation Habitat
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