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Goals of Presentation

« Brief Discussion on Pyrogenic vs. Petrogenic PAH
* Brief Discussion on Department of Environmen
Protection (DEP) Forensic Study.

« Study Evaluation Methods.
« Evaluation Methods Applied to Case Studg
» Conclusion.
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* Petrogenic

* From petroleum products asphalt, diesel,
gasoline, home heating oil, motor oil, Iubrlcont
unprocessed coal and crude oil.

Pietara J, O’Reilly K, Boehm P. 2010. A Review of PAHS.
Stormwater.

Mahler BJ, Van Metre PC, Bashara JT, Wilson JT, Johns
DA. 2005. An Unrecogn/zed source of urban ,oo/ycyc//c
aromatic hydrocarbons. Enwronmentol Science and
Technology.

Neff JM, Stout SA, Gunster DG 2005 Ecological risk
assessment of po/ycycjmammahcﬁ drocarbons in
sediments. Integrated Em/mnento Assessment and
Management. : o= s
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 Pyrogenic
Anthropogenic

sources include
residential wood

. Pietara J, O’Reilly K, Boehm P. 2010. A
Review of PAHs. Stormwater.

. Mahler BJ, Van Metre PC, Bashara JT, Wilson
JT, Johns DA. 2005. An Unrecognized source
of urban polycyclic aromatic hydrocarbons.
Environmental Science and Technology.

. Neff JM, Stout SA, Gunster DG. 2005,
Ecological risk assessment of polycyclic
aromatic hydrocarbons in sediments. AR
Integrated Environmentall Assessment and - - :
Management. :
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Forensic Site Investigation Report

Comprehensive

Court at Palm Aire

2701 N. Course Drive

Pompano Beach, Broward County, Florida
Facility ID No. 06/9700139

Purchase Order No. B6913D

Contract #GC908

Florida Department of Environmental Protection
Petroleum Restoration Program — Team 2

 (QOctober 2020.
« Seven Petroleum
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Forensic Site Investigation Report

Comprehensive

Court at Palm Aire

2701 N. Course Drive

Pompano Beach, Broward County, Florida
Facility ID No. 06/9700139

Purchase Order No. B6913D

Contract #GC908

e
Florida Department of Environmental Protection g
Petroleum Restoration Program — Team 2

Sites with known PAH
impacts (particularly
Benzo (a) Pyrene (BOP)
and BaP equivalents)
were chosen for
evaluation.
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wWhy Do the Study?

« PAH lab results showed BaP/BaP Equivalents
exceedances.

« Shallow soils, in many cases in the top two feet.

* If not related to release, let’s not waste time and
money addressing impacts through the Petroleu
Restoration Program (PRP).

« Try to determine it those PAH exceedances a '
related to the relecse
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Look at BaP data and

Organic Vapor
Analyzer (OVA).

OVA can indicate
petroleum impacts.

« High BaP and low

OVA suggest
pyrogenic.

* Low BaP c
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Naphthalene Group Phenanthrene Group Dibenzothiopene Group Fluorene Group
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Compare PAH Distribution to established PAH
Reference Histograms.

» Petrogenic = skewed to the_left
* Pyrogenic = skewed to the r ght
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Low Molecular Weight/High Molecular Weight. |
Combustion/Total.

Fluoranthene (FLA)/(FLA + pyrene (PYR))
Benzo[aJanthracene (BaA)/(BaA + Chrgsen

Indeno[c,d]pyrene (IcdP)/(IcdP + Benzo[g, h'
(BghiP)).
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Likely Pyrogenic:

If the Low Molecular Weight (LMW)/High
Molecular Weight (HMW) ratio is < 1. =

If the Combustion/Total ratio is close t
If the FLA/(FLA + PYR) > 0.4.
If the BaA/(BaA + Chrysene) > 0.2.
If the (IcdP)/(IcdP + BghiP) > 0.2.
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Likely Petrogenic:

If the LMW/HMW ratio is > 1.

If the Combustion/Total ratio is < 0. 8
If the FLA/(FLA + PYR) < 0.4. |
If the BaA/(BaA + Chrysene) < 0.2
If the (IcdP)/(IcdP + BghiP) < 0.2.
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Create a Double Ratio

Plot using the

concentrations of four

PAHSs:

« Fluoranthene (FLA). -

* Pyrene (PYR). -

* Indeno(1,2,3- __________
C d)pgrene (IcdP). e

Double Ratio Plot (4 - 6 Feet)
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Plotted with the axes
representing these
ratios:

Double Ratio Plot (4 - 6 Feet) .

Facility ID No.: 06/8502095 Facility Name: Speedway No. 6450

FLA - [cdP e o con g coummon
FLA + PYR IcdP + BghiP

COAL/WOOD/
GRASS COMBUSTION
(PYROGENIC)

o
1
a

B it

See if the results are - A O I~~~
clustered, and where on
the chart they cluster.

0.00 010 020 030 040 050 080 0.70 080 050 100
IcdP / (IcdP + BghiP)
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Speedway #6450

FDEP Facility No.
06/8502095

Address:
6395 Taft Street

Hollywood, e
Broward County e Y & F
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Speedway #6450

An active Speedway
retail petroleum
facility with a
convenience store.

11282023
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« Complications
with excavation
area.
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All Other 4 - 6 Foot Samples with B{a)P Eq = SCTL
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mRS-1 [4-6) W5E-D [4-6) mRE-3 [4-6) WCSE-E [4-6] W5E-B [4-6) mR5-T (6] mR4-3 [4-6) mRE-2 (4-6) W5B-4 [4-6)

mRA-10 [4-6]
M5B 4-6)
HRS-5 [45)
HRA-6 [4-5)

mR5-3R [4-6) mSE-P (46} mR5-3 [4-6) ' SM-MWA-F (4-5) mR4-11 [4-6] mR5-6 [4-6)

m5E-F [4-6] mR4-9 (1-5]
W4T [4-6) WSE-C [4-6]
WEMMWEE [4-6] B SB-AJ (4-5)

WRE-4 [4-6) R4-12 [4-6)
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I SB-AM

R5-2 (4-5)

WRA-B [4-6)
R4-5 [4-6)
SB-BE (4-6)

WSE-M [4-6)
RG-S [4-6)
WSB-N [4-6)

WMW-6 (-5
58-5F [4-6)
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e The LMW/HMW ratio is <
1.

 Likely Pyrogenic.

« The Combustion/Total
ratio is close to 1.0.

 Likely Pyrogenic.

B{a)P Equiv

Conentration FLAS BaAJ ledP/

Sample ID (mgkg) (FLA+PYR) [BaA+CHR) (lcdP+BghiF)
MWN-4 (4-67) 18.6 0.57 0.48 0.54
R4-4 [4-6) 5.8 0.53 0.54 0.51
R6-1 (4-6) 1.1 0.55 0.51 0.4
SB-E (4-6) 1.0 0.54 0.44 0.45
RS5-1 (4-6) 0.28 0.50 0.44 0.49
SB-M (4-6) 080 0.51 0.48 0.45
R4-3 (4-6) 077 MNA MA 0.40
RE-3 (4-6) 0.70 0.52 0.50 047
SB-D (4-6) 0.70 0.57 0.47 0.44
CSB-8 (4-6) 065 0.60 0.42 0.52
SB-B (4-6) 060 0.54 051 044
RS5-T (4-6) 0.58 0.56 0.42 048
R6-2 (4-6) 0.40 0.50 0.48 0.45
SB-A (4-6) 0.40 0.58 0.48 0.45
S5B-F (4-6) 0.40 0.57 0.47 0.44
R4-9 [4-6) 032 0.51 0.45 0.52
R5-3R [4-6) 0.30 0.53 0.42 0.40
R4-10 [4-6) 0.28 0.51 0.41 0.45
R5-3 (4-6) 0.21 0.51 0.33 0.4
SB-P (4-6) 0.20 0.44 0.48 0.38
SM-MW4-F (4-6) 0.15 0.57 042 0.52
R4-11 [4-6) 0.15 052 0.41 049
Petr — =04 =02 =0.2
Pyregenic = =04 =0.2 ={.2

FLA - Fluoranthens CHR - Chrysene
FYR - Pyrene ledP - Indeno(1.2,3-c,djpyrens,

BaA - Benzofalanthracens

- Only samples exhibiting Bia)P Equivalent concentrations in excess of SCTLs included in table.
- Data arranged in the order of highest B{a)P Equivalent concentration to kowest conceniration.
- MA - Ratios for compounds below the &

DL were not calculated

BghiP - Benzoig,h.i)perylens
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. The FLA/(FLA + PYR) >
0.4.

 Likely Pyrogenic.
 The BaA/(BoA +
Chrysene) > 0.2.

 Likely Pyrogenic.
« The (IcdP)/(lcdP +
BghiP) > 0.2.

 Likely Pyrogenic.

B{a)P Equiv
Conentration FLAS BaAJf ledP?
Sample ID (mgkg) (FLA+PYR) (BaA+CHR) (lcdP+BghiF)
MWN-4 (4-67) 18.6 0.57 0.48 0.54
R4-4 [4-6) 5.8 0.53 0.54 0.51
R6-1 (4-6) 1.1 0.55 0.51 0.4
SB-E (4-6) 1.0 0.54 0.44 0.45
RS5-1 (4-6) 0.28 0.50 0.44 0.49
SB-M (4-6) 080 0.51 0.48 0.45
R4-3 (4-6) 077 MNA MA 0.40
RE-3 (4-6) 0.70 0.52 0.50 047
SB-D (4-6) 0.70 0.57 0.47 0.44
CSB-8 (4-6) 065 0.60 0.42 0.52
SB-B (4-6) 060 0.54 051 044
RS5-T (4-6) 0.58 0.56 0.42 048
R6-2 (4-6) 0.40 0.50 0.48 0.45
SB-A (4-6) 0.40 0.58 0.48 0.45
S5B-F (4-6) 0.40 0.57 0.47 0.44
R4-9 [4-6) 032 0.51 0.45 0.52
R5-3R [4-6) 0.30 0.53 0.42 0.40
R4-10 [4-6) 0.28 0.51 0.41 0.45
R5-3 (4-6) 0.21 0.51 0.33 0.4
SB-P (4-6) 0.20 0.44 0.48 0.38
SM-MW4-F (4-6) 0.15 0.57 042 0.52
R4-11 [4-6) 0.15 052 0.41 049
Petr i — =04 =02 =0.2
Pyrogenic — =0.4 =02 ={.2
FLA - Fluoranthens CHR - Chrysene
FYR - Pyrene ledP - Indeno(1.2,3-c,djpyrens,
BaA - Benzofalanthracens BghiP - Benzoig,h.i)perylens

- Only samples exhibiting Bia)P Equivalent concentrations in excess of SCTLs included in table.
- Data arranged in the order of highest B{a)P Equivalent concentration to kowest conceniration.
- MA - Ratios for compounds below the MDOL were not calculated
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 The Double Ratio plots E—
showed us good clustering :
all on the Pyrogenic side of -

the chart. —

« Conclusion: The impacts
are the result of Pyrogenic g
sources and not related to

“acility ID No.: 06/8502095
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evaluation of data.
The ATE has stotef;i iy
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= « The Local Program agrees
g the ATC’s conclusions.

g » The Local Progrom c;:e"_
M

g

M
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PRP reviews the memo
from the Local Progrom
and the supporting
information and i
CONCUr, ISSUES A re
the Local Program.

The Local Progran
the response fro |
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What Did We Learn?

« Basics of differences
between Petrogenic and
Pyrogenic PAHS.

« What tools the 2020
Forensic Study used to
determine the origin of PAH
impacts.

* How to use those tools.
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What Did We Learn?

 The example of the
Speedway #6450 Case
Study showing how the
tools were used.

« How to obtain a SRCO when
the conclusion is the
impacts are not related to
the release.
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The FDEP Forensic Study Document, with the data on
all 7 study sites:

Forensic Site Investigation Report Comprehensivé,z.;--—
Court at Palm Aire, 2701 N. Course Drive =
Pompano Beach, Broward County, Florida
Facility ID No. 06/9700139 -
Purchase Order No. B6913D, Contract #GC9_‘O‘-‘ :



https://depedms.dep.state.fl.us/Oculus/servlet/shell?command=getEntity&%5bguid=11.4098283.1%5d&%5bprofile=Cleanup_Remediation%5d
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David J. Sheehan P.E,, Licensed Engineer
Resilient Environment Department
Environmental Permitting Division

1N University Dr, Mailbox 201

Plantation, Florida 33324

Office: 954.519.1439

www.broward.org

Nicholas Maksimoski P.E., Licensed Engineer
Resilient Environment Department
Environmental Permitting Division
1N University Dr, Mailbox 201
Plantation, Florida 33324

Office: 954.519.1237 e
www.broward.org _ - —
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