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Paradox	Valley,	CO	
La	Sal	Mountains	(recharge)	

Dolores	River	



� Early	1970’s	
	

Salinity	Control	Program	Genesis	
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� Early	1970’s	
� Salinity	of	the	Colorado	River	was	
rising	

� Significant	concerns	by	Mexico	
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� Early	1970’s	
� Salinity	of	the	Colorado	River	was	
rising	

� Significant	concerns	by	Mexico	
� The	Basin	States	were	concerned	about	
the	implications	of	the	newly	passed	
Federal	Water	Pollution	Control	Act	
amendments	

	

Salinity	Control	Program	History	



� 1973	–	created	the	Colorado	River	Basin	
Salinity	Control	Forum	(Forum)	
� Conference	on	the	Matter	of	the	Pollution	
of	the	Interstate	Waters	of	the	Colorado	
River	and	its	Tributaries	(concl’d	1972)	

� 1974	–	passed	the	Colorado	River	Basin	
Salinity	Control	Act	(Act)	
� Title	I	and	Title	II	

� 1975	–	adopted	salinity	standards	for	the	
Colorado	River	

Salinity	Control	Program	History	



Preferred	Alterna*ve		
�  Capture	up	to	5	cfs	of	brine	
�  Dispose	of	in	a	3,630	af	

evaporation	pond	
�  Reduce	salt	loading	by	88%	

or	180,000	tons	per	year	
�  Reduced	downstream	

concentrations	by	18	mg/L	



Preferred	Alterna*ve		
»		Capture	up	to	5	cfs	of	brine	
»		Dispose	of	in	a	3,630	af	
				evaporation	pond	
»		Reduce	salt	loading	by	88%	
				or	180,000	tons	per	year	
»		Reduced	downstream	
				concentrations	by	18	mg/L	

Test	Injec*on	Facility		
»		Capture	up	to	2	cfs	of	brine	

»		Dispose	of	brine	in	a	16,000	ft	
				deep	injection	well	

»		Reduce	salt	loading	by	64%	
				or	128,000	tons	per	year	

»		Reduced	annual	downstream	
				damages	by	$43M	

		

Permanent	Facility		



Paradox	Valley	Unit	(PVU)	

La	Sal	Mountains	(recharge)	

Dolores	River	
deep	

injection	well	

brine	

shallow	collection	wells	



Provided	by	Jim	Wark,	Airphoto,	Pueblo,	CO	

	

X-Section	B-B’	from	Harr	&	
Bremkamp	(1988)	

PVU	Injec*on	Well	System	

Perforated	zone	

Primary	Reservoir	(Leadville	fm)	

Injection	Well	

Confining	Layer	
(salt)	

Paradox	Salt	

Faults	–	Impermeable	Barriers	



Paradox	Injec*on	Well	
�  ≅	16,000’	deep	
� Main	injection	zone	
Mississippian	Leadville	Fm	
(limestone)	at	approx.	14,000’	

� Continued	into	Precambrian	
�  ≅	500’	salt	above	injection	zone	
�  9-5/8”	casing	
�  Interior	5-1/2	Hastelloy	C-276	
injection	liner	

� WAMS	(annulus	pressurized	
system)	







4	pumps	
400	hp	
100	gpm/pump	
5,460	psi	max.	
<	5,000	psi	up	hole	
≅	12,000	psi	downhole		
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EIS/Alterna-ves	Study	



RECLAMATION 



Preliminary	Loca*ons	for	Addi*onal	Well(s)	

RECLAMATION 



Well Deviated South from BIF (Schematic) 
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Evaporation Ponds Alternative 
 
 



27 BLM 



28 Brine Crystallization 
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Alternatives Study/EIS Schedule 
		 2012	 2013	 2014	 2015	 2016	 2017	 2018	 2019	

ACTIVITY	
		 		 		

Jan-
Jun	 Jul-Dec	

Jan-
Jun	 Jul-Dec	

Jan-
Jun	 Jul-Dec	

Jan-
Jun	 Jul-Dec	

Jan-
Jun	 Jul-Dec	

Scoping	 		 		 		 		 		 		 		 		 		 		 		 		 		
		 		 		 		 		 		 		 		 		 		 		 		 		

Alterna*ves	Development		
and	Studies	

		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		
Mar-1
7	 		 Apr-18			 		 		

Value	Planning		Study	
(All	Alterna*ves)	

		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		 		 Jul-17	 		 Jul-18			 		

Impact	Analyses	/		
DraU	EIS	Prepara*on	

		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		 		 Oct-17			 Sep-18			 		

Publish	DraU	EIS	
		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		 		
Nov-1
7	 		

Nov-1
8	 		 		

Comment	Period	and		
Public	Mee*ngs	on	DraU	EIS	

		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		 		
Nov-1
7	 Feb-18	

Nov-1
8	 Feb-19			

Design,	Es*ma*ng	and	Construc*on	
(DEC)	Review	

		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		 		 Dec-17			 Dec-18			 		

Prepare	and	Publish	Final	EIS	
		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		 		 Dec-17	Jul-18	 Dec-18	Jul-19	

Issue	ROD	
		 		 		 		 		 		 		 		 		 		 		 		 		

		 		 		 		 		 		 		 		 		 		 Sep-18			 Sep-19	

Previous 
Schedule 

Changes to 
Schedule 

Underway 
 



Paradox	–	“a	statement	or	proposition	
seemingly	self-contradictory	or	absurd	but	in	
reality	expressing	a	possible	truth”		-	Webster	
	
What	is	not	a	paradox	is	the	significant,	
consistent	and	successful	efforts	of	
Reclamation	in	reducing	the	salt	load	of	the	
Colorado	River	through	implementation	of	the	
Paradox	Valley	Unit.	

	


