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• Why We Have a Salinity Control Program

• Genesis of the Program

• Program Overview/Implementation

• Program Funding

• Salinity Damages

• Program Successes



About 300 mya –
formation of 
Pangea super 
continent

(paleogeographic map 
from Blakey and 
Ranney, 2008)

Four Corners



300 mya – sea high stand

300 mya – sea low stand

Paradox Basin

Central Colorado Trough

(Paleogeographic map from Blakey and Ranney, 2008)

Four Corners

Four Corners



Roaring Fork River

Paradox Evaporite Diapir

Overlying Bedrock



Standard (1975)

 Established the 
numeric criteria.

 Initiated a Plan of 
Implementation.
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About 100 mya –
transgression 
of  Western 
Interior Seaway

Deposition of 
1000’s of feet of 
salty marine 
shale

Western
Interior
Seaway



Mancos Shale

Grand Valley, Colorado



Colorado

River Basin

Mancos

Shale



The Colorado River’s 
salinity concentration 
increases from about 
50 mg/L to 800 mg/L 
as it flows from its 
headwaters to the 
lowest diversion in the 
United States



Tale of Two 
Rivers



Upper Basin

 Good Quality Water

 Limited M&I Usage

 Often High Spring Water Supply

 Marginal Farm Economic Output

 Underlain by Saline Soils



Lower Basin

 Significant M&I Usage

 Very High Economic 
Output from Farms

 Have Saline Soils

 Need to Deal with 
Saline Water Supply



Early 1970’s

Salinity Control Program Genesis
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Early 1970’s

Salinity of the Colorado River was rising

Significant concerns between the US 
and Mexico

Salinity Control Program History



Early 1970’s

Salinity of the Colorado River was rising

Significant concerns by Mexico

Salinity Control Program History



Early 1970’s
Salinity of the Colorado River was rising

Significant concerns between the US 
and Mexico

 1972 Amendments:

Federal Water

Pollution 

Control Act

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 (concluded in 1972)

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

Salinity Control Program History



•Sec. 201:  Directs the Secretary of the Interior to implement the 
salinity control policy adopted for the Colorado River in the 
“Conclusions and Recommendations” published in the Conference 
in the Matter of Pollution of the Interstate Waters of the Colorado 
River and Its Tributaries in the States of California, Colorado, Utah, 
Arizona, Nevada, New Mexico and Wyoming…

•It provides that the Secretary expedite the investigation, planning 
and implementation of the Program as described in chapter VI of 
Reclamation’s 1972 report Colorado River Water Quality 
Improvement Program (see above).  

•It also directs that the Secretaries of the Interior and Agriculture 
and the Administrator of EPA cooperate in carrying out the 
objectives of the Act.

Salinity Control Act



•Sec. 202:  Authorizes the construction of the Paradox Valley, 
Grand Valley, Crystal Geyser and Las Vegas Wash units.

•Sec. 203:  Authorizes planning reports.

•Sec. 204:  Creates the Colorado River Basin Salinity Control 
Advisory Council.

•Sec. 205:  Provides for the Program’s funding, including cost 
share.

•Sec. 206:  Directs the Secretary to every two years submit a 
Program progress report.

Salinity Control Act



 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 (concluded in 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



• Proposed in June, 1975

• Public comment

• Revised and adopted 
August 26, 1975

• Approved by EPA/ 
challenged by EDF

____________________

• Requires update or 
“review” every 3 years



Standard (1975)

 Established the 
numeric criteria.

 Initiated a Plan of 
Implementation.
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How?



80% salt load from base flow



ReclamationNRCS



 Non-Point Source Activities

 Lining and piping of canals and ditches (Reclamation)

Salinity Control Program Efforts• Basinwide Program
• FOA
• $9M Appropriation
• $3.9M Cost Share



 Non-Point Source Activities

 Lining and piping of canals and ditches (Reclamation)

 On-farm irrigation efficiency improvements (NRCS)

Salinity Control Program Efforts
• EQIP
• Applications by 

Producers
• $12M Appropriation
• $5.2M Cost Share



 Non-Point Source Activities

 Lining and piping of canals and ditches (Reclamation)

 On-farm irrigation efficiency improvements (NRCS)

 Rangeland improvements (BLM)

Salinity Control Program Efforts
• BLM
• Aquatic Habitat Management Program 

(Soil Water and Air Program)
• $2M Appropriation
• $0M Cost Share



 Non-Point Source Activities

 Lining and piping of canals and ditches (Reclamation)

 On-farm irrigation efficiency improvements (NRCS)

 Rangeland improvements (BLM)

 Point Source Activities

 State NPDES administration pursuant to Forum’s 
policies (7 States and EPA)

Salinity Control Program Efforts



 Non-Point Source Activities

 Lining and piping of canals and ditches (Reclamation)

 On-farm irrigation efficiency improvements (NRCS)

 Rangeland improvements (BLM)

 Point Source Activities

 State NPDES administration pursuant to Forum’s 
policies (7 States and EPA)

 Plugging of saline wells (BLM)

 Saline spring disposal (Paradox Valley Unit, 
Reclamation)

Salinity Control Program Efforts



Paradox Valley Unit (PVU)

Dolores River



Paradox Valley



Preferred Alternative 
»  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 Injection 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



126,000

96,000

77,000

112,000

102,000

4.5 – March 4



Paradox Valley Unit (PVU) EIS

Zero Liquid Discharge (ZLD)



PVU DEIS

 4 Volumes

 180 pages, 1300 pages

 No Preferred Alternative

 Comments: Feb 4, 2020

 Draft Final:  April

 Record of Decision:

August 2020



Alternative No Action Injection Well Evap Pond Brine Crystal

Salt reduction

(tons/year) 0 114,000 171,000 171,000

Impact to salinity at 
Imperial (mg/L) 9.2  11.1 16.7 16.7
Reduced downstream 
damages ($) $23M $28M $42M $42M

Construction Costs $3.7M $108M $132M $112M

Annual OM&R Costs na $3.0M $5.7M $11.8M
Amortized $/ton na $62 $63 $94

Comparison of Alternatives

Range of Projects in 2019 FOA:  $50 -$69, $59



How is the Program Funded?  $
 Act provides that because “most” of the salt comes from 

federally administered lands:

 70% paid by federal government (Reclamation and NRCS)

 30% paid as cost-share by basin states through the Basin 
Funds (generated from a mill levy on power sales)

  $12M annually

 Upper Basin Fund – 15%

 Lower Basin Fund – 85%

 BLM funding is separate

 Program participants also cost-share in their projects



How is the Program Funded?      $
 Reclamation’s Basinwide Program 

 Line item in President’s Budget ($8M - $10M)

 NRCS EQIP expenditures

 State Conservationists’ Three-Year Funding Plan

 Managers discretion ($12M)

 About 1% of total EQIP

 BLM 

 Aquatic Habitat Management Program

 Congressionally directed 

spending ($2M)



Salinity Damages – Upper Basin



Salinity Damages
• Increased salinity causes 

significant economic damage to 
M&I water delivery infrastructure

• Degrades plumbing and 
appliances in homes

• Increases costs for recycling and 
wastewater treatment

• Reduces agricultural crop 
productivity and increases water 
use for soil leaching purposes







Quantified Salinity Damages by Sector

Agricultural
58%

Residential

Commercial
8%

Industrial
2%

Utility
3%

Groundwater
5%

Recycled Water
3%

$300M
(2014)

$454M
(2017)

$574M
(2035)

Annually!



How Have We done?

 Findings:

 1.33 million of control

 100+ mg/L better

 Plan of Implementation

 63,500 tons (3 years)

 332,000 tons (2035)

 Adopted by each state/ 
approved by EPA



2020 Review

Table 2

Additional Controls-Plan of Implementation 2023

Funding Source Tons/Year as of 2023

RECLAMATION (Original Units) 0

RECLAMATION (Basinwide Program)* 27,800

BASIN STATES PROGRAM (BSP) 4,500

USDA NRCS (EQIP) 30,100

TOTAL 62,400

*Includes cost-share dollars from Basin States Program

*BLM Nonpoint Source controls not included



Program Coordination – who?

Colorado River Basin
Salinity Control 

Advisory Council

Governors

Work
Group



How?
 Meet fairly frequently

 Move around between states so 
as to understand their issues

 Have tours

 Share information via frequent 
memorada

 Decide things by consensus

 Work through federal agency 
salinity coordinators

 Communicate with agency 
leadership

 Work closely with program 
participants (totally voluntary)





www.ColoradoRiverSalinity.org

Questions?


