
Energy-Efficient	Alternatives	for	
Brackish	Groundwater	Desalination

Robert	Rodriguez
North	Alamo	Water	Supply	

Corporation

Jorge	A	Arroyo



Source:	Texas	Water	Development	Board,	2012

Cost	of	Brackish	Groundwater	
Desalination	in	Texas



Example	of	Energy	Cost	for	a	5	MGD	BGW	RO
[7	cents/kW-Hr]

5×
𝑘𝑊 −𝐻𝑟	
1,000	𝑔𝑎𝑙 ×5	𝑀𝐺𝐷	×365	𝑑𝑎𝑦𝑠	×7

𝑐𝑒𝑛𝑡𝑠
𝑘𝑊 − 𝐻𝑟 = $638,750/𝑦𝑟

«Based	on	information	from	existing	facilities,	brackish	water	desalination	uses	on	the	order	of	

1,300	– 3,250	kWh	of	energy	per	acre-foot,	dependent	
largely	on	the	source	water	quality,	plant	capacity,	and	technology	used.»

California	Desalination	Task	Force,	October	2003



«….The	reduction	in	pressure	observed	for	nanofiltration	membranes	
compared	to	reverse	osmosis	can	reduce	the	energy	consumption	by	
approximately	40%	for	the	feed	water	sources	considered	in	this	
study.»



Example	of	Energy	Cost	for	a	5	MGD	BGW	RO
40	%	energy	savings	through	nano-filtration

• 3𝑵𝑭×
BCDEF	
G,HHH	IJK

×5	𝑀𝐺𝐷	×365	𝑑𝑎𝑦𝑠	×7 LMNOP
BCDEF

= $𝟑𝟖𝟑, 𝟐𝟓𝟎

• 5𝑹𝑶×
BCDEF	
G,HHH	IJK

×5	𝑀𝐺𝐷	×365	𝑑𝑎𝑦𝑠	×7 LMNOP
BCDEF

= $638,750

40	percent	savings	→	5 3	kW-Hr/1,000	gal

$255,500/yr savings?



Is	nano-filtration	a	cost-
effective	alternative	to	
reverse-osmosis	for	
brackish	groundwater	
desalination?

The	Feasibility	Question:





North	Alamo	WSC

• Eastern	Hidalgo,	Willacy,	and	northwestern	Cameron	
Counties
• 44,900	metered	connections
• 180,000	people
• 7	surface	water	treatment	plants	(26.4	MGD)
• 4	brackish	groundwater	desalination	plants	(7.5	MGD)



Feasibility	Study-Scope

• Select	two	NAWSC-BGD	facilities	for	detailed	evaluation
• Assess	current	energy	use
• Identify	opportunities	for	increased	energy-efficiency
• Develop/select	energy-efficient	alternatives
• Conduct	life-cycle	cost	comparison
• Examine	potential	applications	to	future	BGD	facilities	in	the	
Rio	Grande	Regional	Water	Planning	area
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