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U.S. Fish & Wildlife ServiceU.S. Fish & Wildlife Service
Our mission is to work with others to conserve, protect and
enhance fish, wildlife and plants and their habitats for the
continuing benefit of the American people. 
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EnvironmEnvironmEnvironmental Contaminants Programental Contaminants Programental Contaminants Program

“The face and character of our country are determined 
by what we do with America and its resources.” 

Thomas Jefferson 
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Commercial & CentralizedCommercial & Centralized
Oil Field Wastewater Disposal FacilitiesOil Field Wastewater Disposal Facilities

Threats to Migratory Birds 
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Environmental Contaminants ProgramEnvironmental Contaminants ProgramEnvironmental Contaminants Program

ObjectivesObjectives
z Field inspection observations 1998 – 2008 
z O & M problems 

– Oil accumulation on evaporation ponds 
– Surfactants & other chemicals 
– Migratory bird mortality 

z Solutions 
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BackgroundBackground

2019 

22 TCF22 TCF
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BackgroundBackground

20 billion barrels/year 
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Produced Water from Natural Gas Production 
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BackgroundBackground

z Higher BTEX 
z More toxic 
z 10x more toxic than oilfield produced water 
z Chemicals 

– Acids 
– Hydrate inhibitors 
– Corrosion inhibitors 
– H2S Removers 
– Dehydrators 

Produced Water from Natural Gas Production 
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COWDFsCOWDFs in WYin WY
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Demand for MoreDemand for More COWDFsCOWDFs
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Operation of FacilitiesOperation of Facilities

Off loading 

Oil-Water Separation 

Evaporation 
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Off loading 
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Evaporation 
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Risk to Migratory BirdsRisk to Migratory Birds

z Oil 
z Visible Sheens 
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Chemicals in Produced WaterChemicals in Produced Water

z Solvents 
z Crude Oil 
z Benzene 
z Hydrogen Sulfide 
z VOCs 
z Surfactants 
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Surfactants in Produced WaterSurfactants in Produced Water

z Reduce Surface Tension in Water 
z Water penetrates through feathers 
z Birds become waterlogged 
z Drowning 
z Hypothermia 
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Evaporative ConcentrationEvaporative Concentration 
HypersalineHypersaline ConditionsConditions

Years 

TD
S/

Sa
lts

Toxicity Threshold 
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Salt Toxicity in BirdsSalt Toxicity in Birds

• Na in water > 17,000 ppm 
• Salt encrustation on feathers 

• buoyancy loss 
• loss of insulation 

• Ingestion of salt crystals 
• 4 grams - toxic 

• Elevated Brain sodium 
• > 2,000 ppm in waterfowl 
• > 1,450 ppm in songbirds 

• Neurological Impairment 
• inability to hold head upright 
• death due to drowning 
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z Mar 1998 – Sep 2008 
z Mortality in 13 of 29 facilities 
z 235 birds 

– Waterfowl 
– Grebes 
– Songbirds 

z Other wildlife 
– Cottontail rabbits 
– Elk calf 
– Tiger salamanders 

Environmental Contaminants ProgramEnvironmEnvironmental Contaminants Programental Contaminants Program
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Field Inspection ResultsField Inspection Results

Closed3200319963Blakes Pit 

114 

1 

6 

33 

5 

57 

BirdsBirds

RCRA – Bird AvertAug 08Nov 047Wamsutter 

RCRA – CA completedAug 08Sep 988D&B 

RCRA – CA ongoingSep 08Nov 0113High Plains 

CA ongoingSep 08Mar 9816Werner 

Problem continuesSep 08Mar 9815Cannon 

RCRA – CA ongoingSep 08Mar 9834McBeth 

OutcomeOutcomeLastLastFirstFirst# Visits# VisitsCOWDFCOWDF
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Field Inspection ResultsField Inspection Results

0 

0 

1 

5 

8 

12 

Birds 

Net inadequateAug 08Aug 072Kinnear Pit 

WDEQ NOVsApr 07Mar 984Sierra 

Bird AvertSep 06Sep 061Riverton 

No reported mortalityAug 02Jul 022Tierney 

ClosedAug 08Sep 988Ball Ranch 

Bird BallsAug 08Jul 055McGinnis 

OutcomeLastFirst# VisitsCOWDF 
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WamsutterWamsutter
(Permitted 1997)(Permitted 1997)
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D&BD&B 
(Permitted 1984)(Permitted 1984)

Before After 
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McGinnisMcGinnis
(Permitted 1984)(Permitted 1984)

Before After 
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Management ProblemsManagement Problems

z Off-loading directly into skim pit 
z Off-loading directly into evaporation pond 
z Using evaporation pond for oil-water separation 
z Oil-saturated banks source of chronic oiling 
z Site Security 
z Poor equipment & maintenance 
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z Wastewater > Facility Capacity 
– Freeboard < 2 ft. 
– Overflow 
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Management ProblemsManagement Problems

z Wastewater > Facility Capacity 
– Freeboard < 2 ft. 
– Overflow 
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Management ProblemsManagement Problems
z Disposal of Drilling Muds 

– Skim Pits 
– Evaporation Pond 
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Management ProblemsManagement Problems

Constructed in 1980’s Constructed 1990’s 
z Oil on Evaporation Ponds 
z Oil saturated soils 
z Off-loading into Evap Ponds 
z Poor oil-water separation 
z Compliance Issues 

– 12 of 18 facilities 

z Synthetic liners 
z Designated off-loading 
z Better management 
z Better water treatment 
z Compliance Issues 

– 6 of 11 facilities 
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So What?So What?
z Total # Bird Carcasses Recovered = 223 
z Total Actual Mortality = Unknown 
z 500,000 to 1 million birds lost annually in oil pits* 

*Trail, P. 2006. Avian mortality at oil pits in the United 
States: a review of the problem and efforts for its solution. 
Environmental Management. 38:532-544 
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z Total # Eared Grebe Mortality = 50 
z Avg # per Inspection = 2 
z # Inspections Needed per YR = 24 
z Estimated Mortality per Year = 48 

Environmental Contaminants ProgramEnvironmEnvironmental Contaminants Programental Contaminants Program



41 

Environmental Contaminants ProgramEnvironmental Contaminants ProgramEnvironmental Contaminants Program

So What?So What?
z 1998 to 2007 



42 

Environmental Contaminants ProgramEnvironmental Contaminants ProgramEnvironmental Contaminants Program

So What?So What?
z 1998 to 2007 
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ManagementManagement 
RecommendationsRecommendations

z Site Security 
– Closed & Locked Gates 
– Controlled Access 
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ManagementManagement 
RecommendationsRecommendations

z Signs 
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ManagementManagement 
RecommendationsRecommendations

z Exclude Wildlife 



46 

Environmental Contaminants ProgramEnvironmental Contaminants ProgramEnvironmental Contaminants Program

ManagementManagement 
RecommendationsRecommendations

z Designated Off-loading area 
z Controlled Access 

– Evaporation Ponds 
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ManagementManagement 
RecommendationsRecommendations

z Spill contingency plans 
– Facility 
– Evaporation Ponds 
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ManagementManagement 
RecommendationsRecommendations

z Separate Disposal Sites 
– Drilling muds 
– Frac’ing Fluids (surfactants) 
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z Training for Facility Personnel 
– Permit Requirements 
– Allowed Waste 
– Waste management 
– Corrective Action 

z Annual Refresher 

RecommendationsRecommendations

Environmental Contaminants ProgramEnvironmEnvironmental Contaminants Programental Contaminants Program
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Future OutlookFuture Outlook
z Hypersaline Evaporation Ponds 
z Migratory bird losses 
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Future OutlookFuture Outlook
z Transfer of Ownership 

– Untrained facility personnel 
z Facility Mismanagement 
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Future OutlookFuture Outlook
z New E & P chemicals 
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Future OutlookFuture Outlook
z Well managed facilities 
z Protection of Environment 
z No migratory bird losses 
z Reduced liabilities for operator 
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http://www.fws.gov/mountain-prairie/contaminants/contaminants1b.html 
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