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OB Why Does EPA Need Measurement Data?

Agency

e Measurement data needed to assess chemical
safety

* Regulate chemicals, manage exposures, ensure Chemical
compliance under several federal statutes Monitoring

Needs

Federal Insecticide, Fungicide and
Rodenticide Act Compliance

Mo Safe Drinking Water Act (SDWA)

The Fedd

st Compliance Monitoring

sale and
including Sptr;::;;gbse TOXiC SUbStanceS Contr()l ACt

certified lal

weran] (TSCA) Compliance Monitoring

the tribes nj
Water Act rd To protect human health and the environment, EPA works with its

Resources and
Guidance
Documents

federal, state, and tribal regulatory partners to assure compliance
with statutes and regulations in the manufacture (including
import), processing, distribution in commerce, use, or disposal of
chemical substances. The major federal law governing chemical
substances is the Toxic Substances Control Act (TSCA).
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o Limitations of Targeted Analysis

* Environmental & biological samples are
typically highly complex mixtures

* Contain diverse arrays of known and
unknown chemicals (100s-1000s per sample)

* Targeted confirmation/quantitation of all
compounds-of-interest not remotely feasible
—




SEPA
Tt General NTA Workflow
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4) Predict chemical concentrations
'5) Determine chemical sources
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SEPA SQ NTA:
Need for Rapid Prioritization Methods

e Current SQ-NTA methods have not sought to estimate
media concentrations
e Cannot interpret NTA data in a risk-based context
* Need ways to defensibly approximate media concentration

* Proof-of-concept approach using GC-HRMS of
volatiles in tap water

* Brita filters employed to collect media samples

e Large-volume water samples (380 L over lifetime of filter)
 Suitable for low-concentration contaminants
* Allows preconcentration of analytes on filter
* Low shipping costs




SEL . GC-HRMS Standard Calibrations
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 Spiked test filters with mix of standard VOCs + PAHs at 3 concentrations
* 49 volatiles/semi-volatiles + 24 polycyclic aromatic hydrocarbons (PAHSs)

* Performed GC-HRMS on neat standards and spiked filter extracts
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SEL . GC-HRMS Instrumental Parameters

E L * Split Injection
“F « PTV (programmable
temperature
vaporizing) inlet
* 60 °C Ramped

* Electron ionization (El) at 1(: °C/s to
e 290 °C for
« Orbitrap mass analyzer transfer
* Acquisition range:
40-550 m/z
* \olatile range
observable by GC ey _ _
¢ * TG-5SiIMS capillary
| | \\M\\ column
- M° Oven temperature
~ program
| * 35 °C Ramped
at 10 °C/min to

295 °C
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ldentifying Chemicals:

* Thermo TraceFinder GC-MS Deconvolution
plug-in

* NTA

approach to detecting compounds

e Accurate mass tolerance: 5 ppm
* S/N threshold: 10:1
* TIC intensity threshold: 500,000

lon overlap: 99%

 Compound identification and RT alignment
across samples

NIST 2017 EI-MS reference library

Results filtered to include only peaks with assigned
mainlib library matches

Reverse search index (RSI) score: 2800
High-resolution filtering (HRF) score: >85
Total score: 285

NTA Data Processing Workflow

66/73 compound IDs (standards)
35/73 compound IDs (extracts)*
*matrix effects

GC or LC total
# ion chromatogram (TIC)

| |“ ||I ‘II‘ |
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Component MS spectra

Figure from: Basic Methodological Strategies in Metabolomic Research. (2013). In N. Lutz, J. Sweedler, & R. Wevers (Eds.),
Methodologies for Metabolomics: Experimental Strategies and Techniques (pp. 1-76). Cambridge: Cambridge University Press.
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“EPAA _ Building a Simple SQ Model Using a Single Surrogate
Response Factor

Unknowns , : :

Single “Single Surrogate” = known chemical spiked
~ at known conc. with observed intensity
O Surrogate
)
-
9 “Unknowns” = tentatively identified
< chemicals with unknown conc. and observed

intensities
RT

Known Conc. syrrogate

Response Factor (RF) =
P (RE) Obs. Intensity syrrogate

Predicted Conc. yniknown = Obs.Intensity ynixnown X RF



SER Prediction Error Using Single Surrogate
Response Factor

95%-fold range = 114x
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magnitude g 6- | |
:- ; '
* Using this SQ approach, we can 5 .
underestimate by an order of magnitude or | ]
overestimate by an order of magnitude 0 0 : y

logi1o Error Ratio
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SEm Building a More Complex Model:
Relationship Between Intensity and Retention
Time
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* Found that Intensity Increases as Retention Time Increases at the same concentration

e Can utilize to improve model predictions
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Building a More Complex SQ Model

Use to bound Concentrations According
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Implementing the Model for Prediction (Step 1)

10°-
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Predicted Concentrations
Known Concentrations
Prediction Bounds
Surrogate Compound

Tentatively Identified Chemicals
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- Why is “Recovery” a Critical Parameter?

Max. Percent Recovery = 100% = known lower bound on media conc. &
Min. Percent Recovery = ?% = no upper bound on media conc.

Cl | Cl

HO

120 uM .\%8 100% .\%:I‘ 120 p.M

S 120 uM . 1% y 12,000 uM

Upper Bound Percent Recovery Medi :
edia Estimates
Solution Estimates # From Media #

] 18




Margin of Recovery
(Media Conc./MCL)

=% Example Prioritization Using Tap Water Filters

From Brita Extracts

Prepared Solution Conc.
High
Priority
Media Conc.
Low
priority  Adjust by concentration factor
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“E® . Example Prioritization Using Tap Water Filters

Agency

From Brita Extracts

Margin of Recovery
(Media Conc./MCL)

Total Xylenes
Toluene

Phenanthrene

1,2-Dichlorobenzene

*Simulated examples of
high-priority chemcals

Ethylbenzene

Fluorene

Acenaphthylene
Chlorobenzene
Trichloroethylene

1,4-Dichlorobenzene

Total Trihalomethanes

Tentatively Identified Chemicals

1,1,2-Trichloroethane

Benzene

1,2-Dibromo-3-chloropropane

Theoretical Chemical B

Theoretical Chemical A

High
Priority

Low
Priority

Margin of Recovery (MoR)
Calculated for risk prioritization

Upper Cmedia
MoR = X 100
0 MCL

Priority Levels:
Low =2 MoR< 1%

Moderate 2 1% < MoR < 100%
High 2 MoR > 100%

Vioderate & High priority
candidates for targeted analyses



ToxCast AC,,

Dose Equivalent

Media Sample

Prepared Sample

Mass Spectrometer

Conceptual Model for Interpretation

UM ug/kg/day  pg/mlg,ne  Hg/ml... Intensity
MoR Approach: What
IVIVE/HTTK “recovery” would be required
1L T for the upper bound solvent
Mo|amt conc. to match the lower
sensitive assay SHEDS-HT bound media conc. ?

Lowerbou\‘

dose equivalent

Upper bound
solvent conc.

<

Lower bound
media conc.

Need a model for predicting “recovery”

>

Highest observed
intensity

SQ-NTA




e Planned Activities
* Finalize semi-quant models for GC & LC platforms
* Examine platform transferability for semi-quant models
* Apply models to existing data (products & media)

* Develop pipeline from ToxCast AC, (or other NAM-based hazard
metrics) to lower bound media conc.

* Incorporate into EPA NTA WebApp
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Questions?
Groff.Louis@epa.gov

The views expressed in this presentation are those of the
author and do not necessarily represent the views or policies
of the U.S. Environmental Protection Agency.
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