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• Birds Nest aquifer introductionBirds Nest aquifer introduction

• Examination of cores

• Examination of outcrop

• Regional cross-sections

• Relationship with gilsonite veins



Research ProjectResearch Project

Overall Goal:Overall Goal: Assess aquifers in the Uinta Basin to determine where saline water 
(produced along with conventional petroleum development) can be disposed 
without harming freshwater resources

Specific problem:Specific problem: The Birds Nest aquifer has been identified by Uintah County 
natural gas producers as a zone suitable for large-scale saline water disposal; 
howeverhowever, this aquifer is poorly understood and needs further study to determine 
potential impacts of proposed/active disposal

• Relationship to fresh water resources

• Potential effects on future oil shale development (focus of this talk)(focus of this talk)
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Description:Description: The Birds Nest aquifer formed from the dissolution of saline minerals 
(mostly nahcolite) within the upper Green River Formation oil shale zone



Description:Description: The Birds Nest aquifer formed from the dissolution of saline minerals 
(mostly nahcolite) within the upper Green River Formation oil shale zone
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Location:Location: Mostly restricted to central Uintah County
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Core is the key to understanding the Birds Nest AquiferCore is the key to understanding the Birds Nest Aquifer
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Regional Cross SectionsRegional Cross Sections



Regional Cross SectionsRegional Cross Sections Earliest Saline DepositionEarliest Saline Deposition
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Evidence for gilsonite influencing groundwater

Anadarko’s Birds Nest disposal
No saline dissolution



Evidence for gilsonite influencing groundwater

Anadarko’s Birds Nest disposal
No saline dissolution

Saline dissolution / 
water disposal No saline dissolution



Bonanza VeinBonanza Vein
-- Highly fractured Highly fractured gilsonitegilsonite
-- 630 ft depth (Uinta Fm)630 ft depth (Uinta Fm)
-- Lots of water infiltrationLots of water infiltration

(from wall rock and vein)(from wall rock and vein)

Independent VeinIndependent Vein
-- ““SolidSolid”” gilsonitegilsonite
-- 230 ft depth (Uinta Fm)230 ft depth (Uinta Fm)
-- Minor water infiltrationMinor water infiltration

(from wall rock)(from wall rock)



GilsoniteGilsonite vein crossvein cross--cutting the Birds Nest aquifercutting the Birds Nest aquifer



GilsoniteGilsonite vein crossvein cross--cutting the Birds Nest aquifercutting the Birds Nest aquifer

Saline nodulesSaline nodules



GilsoniteGilsonite vein crossvein cross--cutting the Birds Nest aquifercutting the Birds Nest aquifer



Thoughts and Conclusions
•• The effect of saline water disposal into the Birds Nest aquifer The effect of saline water disposal into the Birds Nest aquifer on oil shale  on oil shale  
development depends on the value of leaner depositsdevelopment depends on the value of leaner deposits

- The saline zone in general will likely be bypassed by both mining and in-situ 
processes

- Oil shale within the saline zone is lean compared to richer targets below

- Mining will focus on outcrop sections of rich oil shale below the saline zone

- In-situ extraction will likely target deposits below the Big-3 bed, ~70 feet below the    
saline zone

- However, if water can travel vertically through the section via fractures or 
gilsonite veins, future development could be adversely affected

•• Core descriptions are key to the regional characterization of Core descriptions are key to the regional characterization of the Birds Nest the Birds Nest 
aquiferaquifer

- These oil shale cores have only recently become available

- Geophysical logs only recognize the large saline nodules and layers

- To date, UGS has described 11 of 21 cores



Thoughts and Conclusions
•• GilsoniteGilsonite veins seem to act as barriers to flow in some areas and pathwayveins seem to act as barriers to flow in some areas and pathways for s for 
vertical movement of water in othersvertical movement of water in others

- Depends on the type of gilsonite (solid or fractured)

- Depends on vein thickness

- Little information is available on the gilsonite veins found at depth near the 
center of the basin where active saline water disposal is taking place
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