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Comparing Analysis Approaches
• Targeted Analysis:

- We know exactly what we’re looking for 
- 10s – 100s of chemicals

• Suspect Screening Analysis (SSA):
- We have chemicals of interest
- 100s – 1,000s of chemicals

• Non-Targeted Analysis (NTA):
- We have no preconceived lists
- 1,000s – 10,000s of chemicals
- In dust, soil, food, air, water, products- potential 
exposure source for plants, animals, and humans

Slide from Sobus, Williams
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General Goals of SSA/NTA

- 1 Dust Sample
- Negative Ionization Mode
- 300 Extracted “Molecular 

Features”

1) Prioritize “Molecular Features”

2) Correctly assign formulas

3) Correctly assign structures

4) Determine chemical sources

5) Predict chemical concentrations

C17H19NO3 12 µg/g

(1)

(2) (3) (4) (5)
EXPOSURE
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Analytical Instruments Comp. Tools & Workflows

Databases

The General Approach
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Analytical Instruments Comp. Tools & Workflows
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The General Approach



CompTox Chemistry Dashboard
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https://comptox.epa.gov



CompTox Chemistry Dashboard
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CompTox Chemistry Dashboard
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Application to environmental 
samples
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Forested wastewater land application
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Work conducted at NC State University

“Pharmaceutical and Personal Care Product (PPCP) Occurrence, 
Distribution, and Export at a Forest-Water Reuse System.”  2016.  

Dissertation, NC State Univ.
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Do Forest Water Reuse Systems Export PPCPs?

Surface water flow direction

McEachran et al., 2017. 
10.1016/j.scitotenv.2016.12.185

19



Conventional wastewater treatment

• 6.5 MGD average treatment
• Tertiary treatment with UV disinfection
• Discharge of treated effluent 
• More urbanized area

Upstream

Downstream

WW release

7/13/201720

How does environmental input 
of emerging contaminants 
differ between conventional 
systems and forest-water 
reuse systems?

“Pharmaceutical and Personal Care Product (PPCP) Occurrence, 
Distribution, and Export at a Forest-Water Reuse System.”  2016.  

Dissertation, NC State Univ.



Conventional Forest-water Reuse 

Total summed PPCP concentrations greater downstream of  
conventional system

7/13/201721
“Pharmaceutical and Personal Care Product (PPCP) Occurrence, 
Distribution, and Export at a Forest-Water Reuse System.”  2016.  

Dissertation, NC State Univ.



Non-targeted analysis workflow
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HPLC-TOF 
(Agilent)

Feature extraction 
and alignment 
(Agilent 
ProFinder)

Database matching 
(Agilent Mass 
Profiler Professional, 
DSSTox)

Matched formulae 
searched in 
CompTox
Dashboard

496 features in 
ESI+, 503 in 
ESI-

Post-matching 
data filtering/
screening 
(SAS)



Average DB-Matched Chemicals per 
site/location

FWRS WWTP
Upstream 128 132
Wastewater 367 460
Downstream 123 202

7/13/201723

FWRS= Forest-water Reuse System
WWTP=Wastewater Treatment Plant

“Pharmaceutical and Personal Care Product (PPCP) Occurrence, 
Distribution, and Export at a Forest-Water Reuse System.”  2016.  

Dissertation, NC State Univ.
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25 183 44

FWRS WWTP

Upstream

51 152 177

Downstream

407132 344

Wastewater

7/13/2017

Number of 
unique/similar 
matched 
chemicals 
between sites

“Pharmaceutical and Personal Care Product (PPCP) Occurrence, Distribution, and 
Export at a Forest-Water Reuse System.”  2016.  Dissertation, NC State Univ.
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Tentative 
Candidates:
Top 50 most 
frequently 
occurring in 
ESI-
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Tentative 
Candidates:
Top 50 most 
frequently 
occurring in 
ESI+



Conclusions
• NTA requires integration of many resources

–Challenges- data processing, ID confidence
• The US EPA’s CompTox Chemistry Dashboard 
provides data and functionality for environmental 
chemists using HRMS and NTA

• Using the Dashboard, analysis of wastewaters and 
water-reuse systems is ongoing

28 7/13/2017
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Questions?
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• mceachran.andrew@epa.gov
• http://orcid.org/0000-0003-1423-330X

mailto:mceachran.andrew@epa.gov
http://orcid.org/0000-0003-1423-330X

	EA 504:�Non-targeted Environmental Analysis
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	CompTox Chemistry Dashboard
	CompTox Chemistry Dashboard
	CompTox Chemistry Dashboard
	Application to environmental samples
	Forested wastewater land application
	Slide Number 20
	Conventional wastewater treatment
	Total summed PPCP concentrations greater downstream of  conventional system
	Non-targeted analysis workflow
	Average DB-Matched Chemicals per site/location
	Slide Number 25
	Slide Number 27
	Slide Number 28
	Conclusions
	Acknowledgements
	Questions?

