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Chemical Mixing 

What are the possible impacts of surface spills on or near well pads of hydraulic 
fracturing fluids on drinking water resources? 
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Chemical Mixing  

Research Projects  
 

Secondary Research Questions   Applicable Research Projects 

1. What are the identities and volumes of chemicals used in 
hydraulic fracturing fluids, and how might this composition 
vary at a given site and across the country?  

Literature Review 
Service Company Analysis 

FracFocus Analysis 

Analytical Method Development 

2.  What are the chemical, physical, and toxicological 
properties of hydraulic fracturing chemical additives? 

Toxicity Assessment 

3. What is currently known about the frequency, severity, 
and causes of spills of hydraulic fracturing fluids and 
additives?  

Literature Review 

Spills Database Analysis 

Service Company Analysis 

Well File Review 

4.  If spills occur, how might hydraulic fracturing chemical 
additives contaminate drinking water resources? 

Literature Review 

Case Studies (Dunn County, ND; 
Bradford County, PA; Wise County, TX) 
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Data Sources Anticipated Data 
Literature Review 
Existing papers and reports, 
focusing on peer-reviewed 
literature 

• Chemicals used in fluids along 
with their environmental fate and 
transport 

• Spills of HF fluids and chemical 
additives 

Service Company Analysis 
Information about HF operations 
provided by nine service companies 

• Chemicals used in HF fluids 
• Spills of HF fluids and chemical 

additives 

Spills Database Analysis 
Database compiled by EPA 
containing data on surface 
spills of hydraulic fracturing 
fluids and wastewaters 

Spill information from  
National Response Center database, 
Five state databases (CO, NM, NY, 
PA, TX), and data from nine service 
companies 

Analysis of Existing Data 
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Data Sources Anticipated Data 

Analysis of Existing Data 

FracFocus Analysis 
National Registry for 
chemicals used in hydraulic 
fracturing 
 

Reported chemicals with frequency, 
amounts, and geographic location of 
usage 

Well File Review 
Well-specific records 
provided by nine oil and gas 
operators 

Spill data for 333 wells hydraulically 
fractured in 2009 and 2010 
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FracFocus 
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FracFocus 

Sample disclosure provided by the Ground Water Protection Council 
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Analysis of Existing Data 

• Literature review is underway. 
• Data has been collected from spills database, service 

companies, oil and gas operators, FracFocus. 
• Databases have been developed.  
• Data review and analysis is underway.  

RESEARCH  PROGRESS: 

NEXT STEPS: 
• Perform analyses to address research questions. 
• Determine how best to summarize confidential business 

information. 
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OBJECTIVE: 
To gather existing data regarding toxicity associated with the 
chemicals found in hydraulic fracturing fluids and wastewaters to 
support future risk screening and assessments. 

 

APPROACH: 
• Identify chemicals reportedly used in hydraulic fracturing. 
 Chemicals found in hydraulic fracturing fluids 
 Chemicals found in flowback and produced water 

• Identify physicochemical properties of chemicals. 
• Identify available toxicity reference values (cancer and noncancer). 
• Conduct Quantitative Structure-Activity Relationship (QSAR) 

modeling to predict potential toxicity.  
 

Toxicity Assessment 
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RESEARCH  PROGRESS: 
• Preliminary list of chemicals in hydraulic fracturing fluid and/or flowback 

and produced water 
 ~1100 unique chemical substances 
 ~800 chemicals with chemical structures   
 ~400 chemicals with physicochemical properties 

• Calculating physicochemical properties based on chemical structures 
• Developing the Toxicity Reference Value Spreadsheet 

• Integrated Risk Information System 
• Provisional Peer-Reviewed Toxicity Values 
• Agency for Toxic Substances and Disease Registry  
• State authoritative values 
• Other 

• Calculating Lowest Observed Adverse Effect Levels using QSAR models  
 

 

Toxicity Assessment 
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Toxicity Assessment Example 

 
 
Chemical Name 

Health-Based Values Regulatory 
Values Noncancer Cancer 

IRIS RfD 
(mg/kg-day) 

IRIS Oral Slope Factor 
(mg/kg-day) 

MCL 
(mg/L) 

Benzene 0.004 0.015-0.055 0.005 
Toluene 0.08 N/A 1 
Ethylbenzene 0.1 N/A 0.7 
Xylenes (total) 0.2 N/A 10 

IRIS: EPA Integrated Risk Information System 
RfD: Reference Dose 
MCL: Regulatory Maximum Contaminant Level under the Safe Drinking Water Act  
N/A: insufficient data available 
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NEXT STEPS: 
• Identify additional state-based reference value data sources. 
• Complete QSAR modeling to predict potential toxicity of chemicals 

without authoritative toxicity reference values. 
 

Toxicity Assessment 
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OBJECTIVE: 
To improve selected methods so that 
they provide necessary detection and 
quantitation limits in complex matrices.  

 

APPROACH: 
• Select methods for adaptation and 

development based on considerations 
such as: 
Frequency of occurrence in fracturing 

fluids and wastewaters 
Existence and performance of methods 

for analytes of interest 
Mobility in the environment 
Availability of instrumentation/detection 

systems  
 
 

Analytical Methods Development 



14 

APPROACH (Cont.): 
• Develop method 
 Identify/select base method 
 Conduct QA/QC round of testing 
Modify method, if appropriate 

• Verify method 
• Validate method 
 

Analytical Methods Development 
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RESEARCH PROGRESS: 
• Currently working on: 
 Glycols and related compounds   
 Acrylamide 
 Ethoxylated alcohols 
 Disinfection byproducts 
 Radionuclides 
Metals 
 

NEXT STEPS: 
• Verify and validate identified methods 

Analytical Methods Development 
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Questions for Discussion 

 1) As hydraulic fracturing companies change their 
formulations and go "green," what are the trends in 
chemical usage (e.g., are they using less of a given 
compound, using more of a given compound; what are the 
new chemicals)? 
 
2) What tracers are used in hydraulic fracturing?  What are 
the trends in tracer use and identity?  What are the 
detection methods and detection limits for the tracers?  
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