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ITRC Disclaimer

This material was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government nor any
agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency thereof and no official endorsement should be inferred.

The information provided in documents, training curricula, and other print or electronic materials created by the Interstate Technology and Regulatory Council
(“ITRC” and such materials are referred to as “ITRC Materials”) is intended as a general reference to help regulators and others develop a consistent approach
to their evaluation, regulatory approval, and deployment of environmental technologies. The information in ITRC Materials was formulated to be reliable and
accurate. However, the information is provided "as is" and use of this information is at the users’ own risk.

ITRC Materials do not necessarily address all applicable health and safety risks and precautions with respect to particular materials, conditions, or procedures in
specific applications of any technology. Consequently, ITRC recommends consulting applicable standards, laws, regulations, suppliers of materials, and material
safety data sheets for information concerning safety and health risks and precautions and compliance with then-applicable laws and regulations. ITRC, ERIS
and ECOS shall not be liable in the event of any conflict between information in ITRC Materials and such laws, regulations, and/or other ordinances. The content
in ITRC Materials may be revised or withdrawn at any time without prior notice.

ITRC, ERIS, and ECOS make no representations or warranties, express or implied, with respect to information in ITRC Materials and specifically disclaim all
warranties to the fullest extent permitted by law (including, but not limited to, merchantability or fitness for a particular purpose). ITRC, ERIS, and ECOS will not
accept liability for damages of any kind that result from acting upon or using this information.

ITRC, ERIS, and ECOS do not endorse or recommend the use of specific technology or technology provider through ITRC Materials. Reference to technologies,
products, or services offered by other parties does not constitute a guarantee by ITRC, ERIS, and ECOS of the quality or value of those technologies, products,
or services. Information in ITRC Materials is for general reference only; it should not be construed as definitive guidance for any specific site and is not a
substitute for consultation with qualified professional advisors.

https://tphrisk-1.itrcweb.org/about-itrc/#disclaimer
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https://tphrisk-1.itrcweb.org/about-itrc/#disclaimer

Why Do We Care

About TPH?
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Approaches to petroleum
cleanup inconsistent

_ _ BTEX
Historically focused oA
on target - IS

] ue
constituents additives?

But does that adequately
address all potential risks at a
site?



Do Target Compounds Tell the Whole Risk Story?

Contaminants at Petroleum Release Sites

Fuel Additives

(oxygenates and lead
scavengers)

Non-site Releases of

Petroleum Hydrocarbons
(can include other naturally

occurring and/or anthropogenic
hydrocarbons)

Petroleum Release
Site Contaminants

Degradation

Products
(metabolites)

Individual Petroleum
Constituents (e.g., BTEX)

ITRC TPHRisk-1 Figure 2-2
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What is TPH?

TPH in environmental media is a measurement that is:

Defined by the analytical method used to Provides an approximate concentration of the
measure it total organic compounds in a complex mixture

A 4

Not necessarily “total”, not necessarily all from petroleum

and not necessarily all hydrocarbons
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What Does “Defined by the Method” Mean?” ¥
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Is TPH Analysis Product Specific?

| ____Gasoline
|____Naphthas |
Stoddard Solvent
Jet Fuel/Kerosene
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Approximate Carbon Number/Boiling Point

Bulk TPH Analysis is not composition specific.

ITRC TPHRisk-1 Figure 4.2 (TPHCWG 1998)

Products overlap in carbon ranges.

JP: Jet Propellant
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TP H Examrle Sample 1 Sample 2 Sample 3

Example Numeric
Result by GC-FID 15,000 mg/kg 15,000 mg/kg 15,000 mg/kg
(8015B) Extractable

Example chromatogram

for same analysis )
(Chromatograms courtesy of i d
Chevron) |; g
I s ' ol .
Note that the first dotted line on the chromatogramsis at C10, the second at C28
X- AXIS: Elution Time/Carbon Number |@§
ITRC TPHRisk-1 Figure 2-3 Y AXIS: Relative Concentration 1111V
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TPH Evaluation - Challenges

» Interpreting analytical data

» Composition changes with time and space due to weathering, influenced by site-
specific conditions

» Different chemicals have different fate and transport characteristics
» Impractical to analyze for hundreds of individual compounds
» Limited toxicity data

These challenges lead to target compound approach...
but we know more now
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Trends



Trend # 1 — Fraction Analysis

» Not a new approach, but gaining more widespread application

» Breaks TPH into smaller “pieces” that are grouped by similar fate/transport and
toxicity characteristics
» Aliphatic and aromatic groups
» Carbon chain lengths (ex., C5-C8, C8-C16, etc)

» Analytical methods are hydrocarbon-specific
» Currently most accurate means of assessing TPH risk
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Example TPH Fractions:
TPH Criteria Working Group vs. EPA

° EC12-16 ECl6-21 EC21-35
@ ~ (same properties as EC16-21)
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ITRC TPHRisk-IBT Slide 55

TPH Criteria
Working
Group
13 Transport
Fractions
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Toxicity
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Trend #2 - Silica Gel Cleanup

After Silica Gel Cleanup
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Trend #3 - Petroleum Metabolites

Solubility of n-Hexane vs.
Two n-Hexane Metabolites

. . . . Boilin S

» Are intermediate biodegradation e e e Sc;::gt;ln_l;ty
products (C)

n-Hexane CeH14 69 9.5E+03

. 2-Hexanone CeH120 128 7.7E+06

» Molecules include oxygen and have Hoxanoic Acid | GeHiz0; | 205 | 5.8E+06

properties different from hydrocarbons

(e.g., pOIar) Characteristic Metabolite

Unresolved Complex Mixture (Hump)

» Commonly detected as extractable W T
- -diesel: 2, ug/L
TPH when silica gel cleanup (SGC) not After SGC: non-detect
used. Identify using: P dlesel

C24 | TPH-motor oil
« Chromatogram pattern ¥
ATRCE

* Analysis with and without SGC C10 |C36

 Solubility
ITRC TPHRisk-IBT Slide 54 Table values from USEPA Estimation Parameter Interface Suite Chromatogram from CA site » MADOR «

* INTERSTATE «

« Conceptual site model
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Trend #4 — Chromatograms Aren’t Just Pretty Pictures
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ITRC TPHRisk-1 Figure A5-0
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Implications



How Does This Affect Site Investigations?

Better measure
hydrocarbons vs.
non-hydrocarbons

Better predict fate Better estimate risk

y
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and transport
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Better site
characterization

How Does This -

Affect | specific/targeted
Remediation? remediation

Better risk
characterization

A
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Questions?

Diana Y Marquez

Associate Toxicologist/Project Manager
816-822-3453
dmarque@burnsmcd.com

xREATE AMAZING.



