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Our previous Passaic River sediment work

Surface samples and short ( 1 m) cores

Significant hydrocarbon (PAH, petroleum), sewage and
detergent contamination

Distinctive molecular fingerprints
(environmental forensics approach)

Wanted longer cores to see temporal and
spatial context



Present Project

~ A number of Passaic River sediment cores
were collected in 2005 by Malcolm Pirnie
INnC.

~ Core 7A, located near the mouth of the
river, was analyzed at MSU

~ Preliminary results reported today
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Methods

Pyrolysis-Gas Chromatography/Mass Spectrometry
(PY GC/MS) of whole, dry sediment samples

The Environmental Forensics Approach:
Molecular Fingerprinting for Source Apportionment
Biomarkers (Lignin, Aquatic Biomass, Sewage)
Petroleum Biomarkers (Isoprenoids, Hopanes)
Polycyclic Aromatic Hydrocarbons (2 to 6 ring)

S- PAHs (Dibenzothiophene)
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Molecular Organic Analysis for Environmental Studie

Pyrolisis-Gas Chromatography /Mass Spectrometry
(PY-GC/MS)

Advantages:

- milligram quantities of dry sediment
- minimal sample preparation

- no solvents needed - "green chemistry"
- rapid procedure

- robust, reproducible, quantitative

Similar to EPA Method 8275a



Sediment Depth (meters)

Passaic River Sediment Core 7A

mud, light brown

@ 19 samples analyzed by Py-GC/MS

mud, medium brown

silt with pebbles, dark
sand with pebbles, reddish



Sediment Depth (meters)

Passaic River Sediment Core 7A

Core 7C
Photo



Sediment Depth (meters)

Passaic River Sediment Core 7A
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Compare the molecular
fingerprints of two contrasting
sediment samples.
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Molecular fingerprints of two
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Passaic River Sediment Core 7A mg/kg sediment

Petroleum Markers

Pristane + Phytane +
Hopane
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e Petroleum Markers
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Relative Abundance

Parent PAHS
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3 Ring Domination
Sample 37 (480 — 488 cm)
m/z: 178, 202, 228, 252



Relative Abundance
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Passaic River Sediment Core 7A

Sediment Depth (meters)

mg/kg

Parent PAHS
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Passaic River Sediment Core 7A

Sediment Depth (meters)

mg/kg

Parent PAHS

3 to 6-ring

Detall at
base of core



Passaic River Sediment Core 7A

Sediment Depth (meters)

mg/kg

Benzola]pyrene

A compound of
special concern




Core Location



Conclusions

Severe levels of hydrocarbon
(PAH & petroleum) contamination

Distinctive molecular fingerprints

Extremely high PAH concentrations
just above a permeable unit

Fluid phase migration upwards (?)



