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• Data Management
• Data Results
• Introduction to Fracturing (Frac’ing)
• Case Studies

OUTLINE

• Case Studies
– Drilling Muds
– Waste Pit Contents
– Land Farming of Waste
– Emerging Ground-Level Ozone

• Recommendations



In use on the Western Slope of In use on the Western Slope of 
ColoradoColorado
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Exposure RoutesExposure Routes
WaterWater

Air Air Air Air 
SoilSoil



Percent of 67 Water Soluble Chemicals Percent of 67 Water Soluble Chemicals 
with Adverse Health Impactswith Adverse Health Impacts
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Percent of 64 Volatile Chemicals with Percent of 64 Volatile Chemicals with 
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DRILLINGDRILLING
“We use only water, soap “We use only water, soap “We use only water, soap “We use only water, soap 

and guar gum.”and guar gum.”



Drilling BlowoutDrilling Blowout
20 products containing 29 different chemicals20 products containing 29 different chemicals
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Percent of 51 Pit Chemicals with Percent of 51 Pit Chemicals with 
Adverse Health ImpactsAdverse Health Impacts
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VOCsVOCs NOxNOx



VOCs + NOx = OZONEVOCs + NOx = OZONE



“…“…extensive research sponsored by extensive research sponsored by 
EPA and the Oil and Gas Industry EPA and the Oil and Gas Industry 
demonstrates that the vast majority demonstrates that the vast majority 

of exploration and production of exploration and production of exploration and production of exploration and production 
wastes are not hazardous.”wastes are not hazardous.”

Dalbo, 2007



LAND FARMINGLAND FARMING
•• BiocidesBiocides
•• Toxic metalsToxic metals
•• DustDust•• DustDust
•• RunoffRunoff
•• Acreage involved?Acreage involved?



NOx and VOCsNOx and VOCs



VOCs + NOx = OZONEVOCs + NOx = OZONE



OZONE + DUST=OZONE + DUST=

SMOG/HAZESMOG/HAZE





What We Don’t KnowWhat We Don’t Know
•• Every chemical usedEvery chemical used

•• Quantity Quantity -- concentrationsconcentrations

•• Combinations / mixturesCombinations / mixtures•• Combinations / mixturesCombinations / mixtures

•• How much fluid is recoveredHow much fluid is recovered

•• What is in the pitsWhat is in the pits

•• Waste mobilization and impactsWaste mobilization and impacts



Water?Water?
• Quantity diverted from watershed• Quantity diverted from watershed

• Quantity returned to system

• Condition of returned water



RecommendationsRecommendations
Preventive activities such as:Preventive activities such as:
•• Watershed and airshed background Watershed and airshed background 

and ongoing monitoringand ongoing monitoring
•• Modeling for predictive purposes onlyModeling for predictive purposes only•• Modeling for predictive purposes onlyModeling for predictive purposes only
•• Public health surveillancePublic health surveillance
•• Water inventoryWater inventory
•• Oversight coordinating committee to Oversight coordinating committee to 

report to the publicreport to the public
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Resources:

• TEDX: www.endocrinedisruption.org
• Oil and Gas Accountability Project: OGAP 

www.earthworksaction.org/oil_and_gas.cfm
• Western Colorado Congress: WCC • Western Colorado Congress: WCC 

www.wccongress.org
• Rocky Mountain Clean Air Action:

www.ourcleanair.org


