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Forensic Evaluation Objectives

Identify high total PAH concentration pyrogenic point source areas
Total PAH > “ambient”

Identify distinct compositional features of potential source
signatures

Identify presence of individual source signatures

Identify potential honpoint pyrogenic source signatures
Contribution to “nonpoint urban influence”

Distinguished from identified high-concentration point source
pyrogenic signatures



Select PAHSs for RMP List of 25 PAHs

Defining Ambient Naphthalene Benz(a)anthracene
Conditions 1-Methylnaphthalene Chrysene
2-Methylnaphthalene Fluoranthene

2,6-Dimethylnaphthalene Benzo(a)pyrene
San Francisco Bay

Regional Monitorin :
Proggram (RMP) PAEIS Biphenyl Benzo(e)pyrene
Sum of 25 RMP PAHS = Acenaphthene Dibenz(a,h)anthracene

“TPAH" Acenaphthylene Pyrene

2,3,5-Trimethylnaphthalene | Benzo(b)fluoranthene

“ _— Dibenzothiophene Perylene

Ambient” = 4500 ug/kg £ i :
1-Methylphenanthrene Benzo(g,h,i)perylene
Anthracene Benzo(k)fluoranthene
Phenanthrene Indeno(1,2,3-c,d)pyrene

Fluorene



Forensic Evaluation Process - Diagnostic Source Ratio Analysis

- PAHs representative of source type
- Parent PAHs for pyrogenic sources

 Consider environmental stability
» Potential Diagnostic PAH Ratios:

- fluoranthene/pyrene

 benzo(b+k)fluoranthene/benzo(a)pyrene

» C1-chrysenes/C1-fluoranthenes+pyrenes { Presence of Signatures; ]

Characterize “Urban
Influence”




Two Step Forensic Evaluation Process

- Step 1: Sediments = 100,000 ug/kg TPAH
- Define most useful Source Model(s)

 Optimized inclusion of potential point -

source influence, minimized influence of
nonpoint source mixing

- Step 2: Sediments < 100,000 ug/kg TPAH
- Application of Source Models

- Potential source presence [ Presence of Signatures; J

- Characterization of “Urban Influence” Char?ﬁmlezﬁcegrban
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Step 1 — High TPAH Concentration Sediments
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Step 2 — Lower TPAH Sediments Cow TPAH
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Summary & Conclusions

Four distinct source signatures evidenced in high PAH concentration
sediments for specific subareas

Three pyrogenic signatures (5-1, S-2 & S-3) likely consistent with
historical MGP sources

One signature (5-4) was related to creosote

A fifth “urban influence” PAH signature predominates lower PAH
concentration sediments in three relatively large subareas

Upland subsurface soils from shoreline and adjacent to former MGP
facility footprint do not exhibit significant potential source
correlations (S-1 to S-4)



Thank You for Attending

Any Questions?

Randy Jordan, PhD
rjordan@natural-spectrum.com
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206.866.8661
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