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Figure 2.
Selected High Resolution Hydrocarbon Fingerprints

2a. 5011

Middle Distillate

Presence of isoprenocids and
absence of normal alkanes indicates
biodegradation.

Isoprenoid
Hydrocarbons

Unresolved Complex

Mixture (UCM)

2b. 5015 _
Residual Petrolenm : Heavy Molecular Weight
Hydrocarbons

Heavy molecnlar weight
compounds are consistent with
asphalt or other residual petroleam.

2¢. OF93 A
Parking Lot Runoff

Pyrogenic PAH and late eluting :
UCM is a typical sighature of urban 3- to 6- Ring PAH
runcff.

2d. 471

Urban Sediment

Enriched pyrogenic PAH and late
cluting UCM iz a typical signature
of utban runoff.

2e. JPCO3

Sediment

Lower level pyrogenic PAH and
{ate ghating UCM is typical of Lower Level

+ ranoff from less urban area and 3- 1o 6- Ring PAH

offshore locations. : »
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O-terphenyl (0) and 5a-Androstane (A) are QC compounds that should otherwise be ignored for fingerprinting
porposes
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3a. 8011

Middle Distillate

Enriched in 2- and 3-ring PAH with
a petrogenic profile,

3b. 5015

Residual Petroleum

Wide PAH range (2- to 6-rings)
with mixed petrogenic and
pyrogenic profiles. This pattern is
consistent with a partially
combusted crude or heavy fuel oil.

Figure 3,

PAH Analyte Patterns

Relatively high naphthalenes

N

Clear 3-Ring PAH Putterns

Mostly High Molecular

Evidence of mixed petrogenic Weight PAH

and pyrogenic signatures

3c. OF93

Parking Lot Runoff

Pyrogenic 3- and 4- ring PAH with
strong 5- and 6- ring PAH

presence. This pattern is consistent |
with atmospheric fallout (see Fig
4¢) that accumalates in the
sediment matrix.

3d. 471

Urban Sediment

Similar to Fig 3¢ with stightly
lower parent relative to alkylated
PAH. This slight reduction in
parent PAH is consistent with
environmentsl weathering.

3e. JPCO3

Sediment

Similar to Fig 3d with more
pronounced reduction in parent
PAH indicative of more advanced
weathering,

Maogstly High Molecular

Pronounced Weight PAH

DVIOGERic Signatures
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Similar to Fig 3¢
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5-to 6-Ring PAH
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Figure 5.
Principal Components Analysis of PAH Analyte Ratios
In Field and Reference Samples

5a. Sample Groupings

(PCA Scores Plot).

The middle distillates were located *
in the lower right due 1o petrogenic
2- and 3-ring PAH. The residual
petrolenm exhibited 2 mixed petro- | "
and pyrogenic PAH pattern with a - *an
bias towards 4- to 6-ring PAH, The § | ‘oom &

sediments were fairly similar B, L

differing mostly in the relative N

abundances of 4~ through 6-ring | #* /
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(PCA Scores Plot Modified) 2
Plot 5a shown with selected

kerogene and diesel reference ®
materials. Sample AQ11 clustered
-with the diesel samples-while SO-

11 plotted to the lower left due to §‘°
the enxiched 2-ring PAH - b
indicating a light diesel source -
material with stight evaporation

offects in AQ-11. Like 80-11and
AQ-11, the reference materials Lom
were distinct from the sediment
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8¢, Analyte Groupings -

{PCA Loadings Plot), Petrogenic

Principal components 1 (x-axis) - o, Cav Heavy Residual

and 2 (y-axis) contnin 87% and 9%

of the variability, respectively. The = “FLO,
PAH concentration data illustrate :
three primary types of field
samples: pyrogenic urban runoff,
residual petrolenm, and middle
distillate.
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Figure 6.
Normal Alkane Fingerprints (GC/MS m/z 85)

6a. SO11 Isoprenoid

Middle Distillate Hvdrocarbons
Presence of isoprenoids and / 4

absence of normal allzmes indicates
biodegradation.

Middie Distillate
UCM

Enriched Petroleum Residuals ,

6b. 5015

Residual Petroleum

Heavy molecular weight
compounds are consistent with
asphalt or other residual petroleum, Low Normal Alkanes and
Heavy odd carbon number Isoprenoids
preference observed may indicate
unigue petrolenm source.

6¢c. OF93

Parking Lot Runoff Like Petroleum Residual Liess High .

Wide range normal atkanes and late Above Molijtlfr .Wlezght
aieria

eluting UCM is a typical signatnre :
of wiban runoff. This petroleum T ——_—
pattern is very low relative to the
pyrogenic PAH pattern described in
Fig 3c.

L

6d. 471

Urban Sediment Unidentified _
When the unidentified peaks are nidentified g
removed from the pattern, Peales

similarities with Fig 6c are evident;

i.¢., wide range normal alkanes

with a late eluting UCM. This

petroleum pattern is low relative to

the pyrogenic pattern in Fig 3d. e tnndral

Like Fig 6¢

Enriched Residual Petroleum
gz‘ dﬁ:g:f Range Hydrocarbons
Regidual petrolenm pattern is low
relative to the pyrogenic PAH
patterns described in Fig 3e. The
lower level of light hydrocarbong
could indicate greater weathering
than Fig 6d. Pattern without sutfur

peaks is in Attachment 6, - S igh Sulfir
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Figure 7.

Terpané Biomarker Fingerprints

7a. 8011

Middle Distillate

The end of the distillation ron is
reveated by the failing buseline and
irace, light homohopanes. The
Talative abundances of Ts to Tm
and NH 10 H appear unique among j
these sampies and indicate g unigue
petrotenm origin.
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Baseline
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Ts

7b. 5015

Restduat Petrolenm

Heavy molecular weight petroleum
teveated by a full range of
triterpanes. The low relative
abundance of NH to H may
indicate 2 unigue petrolenm source
among the ficld samples,

NH

7c. OF93

Parking Lot Ronoff

Sinmilar fo Fig 6b, except the higher
relative abindance of NH 10 H
differentiated this petrolenm
material from that in SO15.
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Sintdlar to Fig 6c.
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Simifar fv Fig 6e, except the

elative abundance of Ts to Tm

yody b low, The fritorpanes are

preseni gt frace concenirations a3

evidenced by the sing initial

‘bascline and homohopanes below
~the detection Hmit,
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