
CBNG Reservoir Reclamation Strategies 
in the Powder River Basin
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CBNG Water Management – Reservoir Storage

• Unlined reservoirs are commonly 
used for produced water 
management in the PRB.  

• Capacities typically range from 5 
to over 100 acre-feet.

• Over 4,000  permitted CBNG 
reservoirs in the PRB

• Systems of reservoirs may exist 
throughout a watershed.
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approximately 4,500 
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less than 1 to 6 
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reclamation.
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2009 WDEQ Guidance for Reclamation and Bonding for 
On-channel CBNG Reservoirs (non-federal surface)

Key Points
• Bonding for new reservoirs
• WYPDES permit renewal
• Soil salvage requirements
• Soil testing requirements
• Waiver of bond and reclamation 

requirements
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Typical Produced Water Characteristics

• Moderate salinity <3.0 dS/m

• High SAR 20-70

• Phytotoxic ions (e.g. Boron)

• Trace elements (arsenic, barium)
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Saline Soil

� EC > 8,000 umhos/cm

� Abundance of mineral salts

� Create water stress on plants.
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Sodic Soil

� Sodium Adsorption Ratio (SAR) > 15, pH > 8

� Sodicity in water or soil refers to the relative proport ion of 
sodium to calcium plus magnesium.

� Soil swell or soil aggregate dispersion resulting in 
decreased infiltration and permeability.
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Reclamation Planning – Watershed Analysis

Consider:
•Runoff vs. storage
•Wetland
•Beneficial use
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Identify Long-term Maintenance Issues/Liabilities
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Reservoir Reclamation Options

• Complete embankment removal and reclamation
� Restore /stabilize channel bottom

• Partial removal and reclamation
� Minimize area to be reclaimed

• Remain for beneficial use (stock watering)
� Land owner agreement
� SEO approval
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Site Characterization - Soils

Soil sampling should be conducted to support 
development of reclamation strategies.
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Site Characterization – Soils

Program should determine quantity and quality of soil resource
• Impoundment (DEQ min. 2 samples)
• Stockpiled coversoils
• Borrow areas
• Identify soils that exceed acceptable agronomic limi ts

Impacted soil
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Site Characterization – DEQ Soil Quality Limits 

Parameter Limit Parameter Limit

pH 5.5-8.5 Boron 0.1 ppm

EC 8,000 mhos/cm Molybdenum 1 ppm

SAR 15 Arsenic 2 ppm

Selenium 0.1 ppm

Acceptable agronomic limits DEQ 2009.
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Reservoir Reclamation Planning

Vegetation
• Determine native plant communities
• Identify suitable reclamation species
• Define reclamation success criteria (%cover)
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Reclamation Prescription – Treatment Methods

Reclamation Treatment Design

Address Site Conditions
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Reclamation Tools – Soil Removal and Isolation

• Excavate/removal and isolation

• Targeted removal along drainage bottom
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GYPSUM and other amendments 
can be used to treat sodic soil and 
alleviate the impacts of high SAR. 

Reclamation Tools – Subgrade Soil Amendments
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Reclamation Tools – Soil Amendments

SULFUR (High Ca Soils)
• Converts to sulfuric acid 

through chemical reactions.

• Reacts with CaCO3

• Lowers the exchangeable 
sodium percentage and 
reducing soil sodicity.  
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Reclamation Tools – Fertilization

Use soil test results to determine fertilization requi rements.

•Nitrogen 

•Phosphorus
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Reclamation Tools – Capillary Barrier

Pea Gravel

Soluble salts Soluble salts

H2O
 Movement

H2O Movement

Textural 

Discontinuity

Textural 

Discontinuity

Capillary forces can result in upward movement.
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Reclamation Tools – Soil Compaction Relief

AGRICULTURAL PARABOLIC RIPPER

Improve root zone penetration and infiltration.
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Reclamation Tools – Seedbed Preparation

Create a smooth, firm bed for seed establishment
� Disc
� Harrow
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Reclamation Tools – Seeding

Rangeland Seed Drill
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Reclamation Tools – Mulching

• Crimp straw to 3 inch depth

• 1-2 tons weed free straw per acre
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Reclamation Tools – Supplemental Irrigation

• Extend season for seeding

• Irrigate for 4 to 5 week period 

• Apply ~0.15 inches irrigation daily.

• Total application of ~3 to 5 inches water.



Reservoir Reclamation Strategies Page 28

Reclamation Tools – Weed Control

• Seed disturbed areas ASAP

• Continue weed control (2 or more years)

• Avoid transporting weed seeds on equipment
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Post-reclamation – Adaptive Management 

• Adaptive management
� Amendment re-application
� Re-seeding or interseeding
� Fencing/cattle exclusion



Parting Shots
from the PRB


