Joel A. Pecchioli
Division of Science, Research and Technology
NJ Department of Environmental Protection
joel.pecchioli@dep.state.nj.us



Stevens Institute of Technology: I. Al-Nadi, S.B. Bang, A. Blumberg,

M. Bruno, T. Brutus, P. Burke, C.C. Choy, C. Christodoulatos, K.N. Dimou,
H. Friebel, B. Fullerton, E. George, T. Herrington, R. Hires, C. Jing,

P. Karakaya, J. Kogam, G. Korfiatis, D. Kruger, R. Manis, R. Miskewitz,
S.W. Nah, M. Nashashibi, M. Pena, A. Pence, M. Pietrzak, E. Ponce-Garcia,
R. Quigley, K. Rankin, M. Sidhoum, T.L. Su, J.R. Surti, M. Wazne, S.M. Yin

US Geological Survey: J. Bonin, T. Wilson, N. Smith, Simon, & Yukon

Rutgers University: R. Chant, L. Creed, D. Fugate, S. Glenn,
C. Haldeman, E. Hunter, & R. Styles

NJDEP: G. Buchanan, F. Genicola, & Ranger

Funding for this project was provided by the Port Authority of New York
New Jersey via the New Jersey Department of Transportation Office of
Maritime Resources.



NJTRWP Passaic River-NB Complex Sampling

eSurface Water - TOPS
*Synoptic - Ebb Tide
*USEPA Method 1613b

Dry Weather/Baseflow Events:
- October 2001

- March 2002

[June 2000 - some stations]

Wet Weather/High Flow Events:

- March 2001




Estuarine Circulation & Sampling

Estuary/Ocean River
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Heavier and saltier water flows under the lighter and fresher
seaward-flowing river water. This results in converging near
bottom flows that accumulate suspended material near the
head of the salt wedge.



Conductivity (uS/cm)

NJTRWP Passaic River-Newark Bay Complex Mean Conductivity
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NJTRWP Passaic River-Newark Bay Complex Suspended Sediment
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NJTRWP Passaic River-Newark Bay Complex Particulate Organic Carbon
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2,3,7,8-TCDD (pg/g sed)

NJTRWP Passaic River-Newark Bay Complex 2,3,7,8-TCDD
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Concentration (pg/g sed)

Hypothesized Conceptual Distribution of Suspended Sediment
Dioxin/Furan Concentrations in the Passaic River-Newark Bay Complex

Location & magnitude of “maximum concentration”
varies from PAS3 to PAS1

Elevated levels in lower
Hackensack River

During some storm events

Passaic River Station Station Station Newark Bay Station
Head-of-Tide PAS3 PAS2 PAS1 HAC1

Downstream >



Total PCDD/F - OCDD (pg/g POC)
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% of Total (pg/sample)

Passaic River Mean PCDD/PCDF Congener Distribution
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 The transport and fate of PCDD/Fs in the Passaic
River-Newark Bay Complex can vary in a complex

manner In response to hydrologic conditions.

 Total PCDD/F-OCDD varies at the sites by a factor of
1.4 (NB3) to 21 (PAS2) to 38 (HAC1) [mean = 13]

e 2,3,7,8-TCDD varies at the sites by a factor of
1.4 (NB3) to 36 (PAS2) to 54 (HAC1) [mean = 19]



o Conceptual PCDD/F distribution “model” was
developed - use of mean concentrations limited.

 There was no correlation between SS or POC
and 2,3,7,8-TCDD and Total PCDD/F-OCDD

 PCDD/F levels can be “diluted” during storm events
by “cleaner” SS

— CSO/SWO & minor tributary discharges important?



 Little variability in mean congener distribution
patterns among the sites.

e The lower/mid Hackensack River iIs influenced
by the Passaic River

— elevated 2,3,7,8-TCDD & TEQ levels

— also potential source of 2,3,7,8-TCDD and
furans in the lower/mid Hackensack River
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