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Table 6-1

Chemical Partitioning Parameters for 2,3,7,8-TCDD, Tetrachlorobiphenyls, and 1,2,3,4,6,7,8-HpCDF

Parameter log Kow Fraction Dissolved (fD) | Fraction Equilibrium (fE)
Source Literature hv-CWCM hv-CWCM
2,3,7,8-TCDD 6.65 0.06 (0.012-0.19) 0.10 (0.04-0.36)
Tetra-PCB 6.00 0.42 (0.18-0.80) 0.55 (0.26-1.00)
1,2,3,4,6,7,8-HpCDF 8.67 0.007 (0.0011-0.014) 0.008 (0.0012-0.014)

Notes:

The octanol-water partition coefficient, K, values are from the USEPA FFS model (LBG 2014). The fraction dissolved (fD) values
are hv-CWCM measurements, from which the fraction equilibrium (fE) values are derived (see Appendix G).

When parentheses are shown, the first value is the mean and values in parentheses are minimum and maximum

hv-CWCM analysis includes all stations across the Lower Passaic River and Newark Bay.

Non-detects were excluded from the hv-CWCM analysis.

CWCM: Chemical Water Column Monitoring

HpCDF: Heptachlorodibenzofuran

PCB: polychlorinated biphenyl

TCDD: tetrachlorodibenzo-p-dioxin
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Figure 6-1
Schematic Diagram of Contaminant Transport Processes in the Lower Passaic River
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Figure 6-2

LPR Water Column Contaminant vs. Suspended Solids Concentration
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Figure 6-3

Flow and Tidal Range During the sv-CWCM Sampling Events
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Figure 6-4a

Water Column 2,3,7,8-TCDD Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Figure 6-4b

Water Column Total PCB Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Figure 6-4c

Water Column HMW PAH Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Figure 6-4d

Water Column LMW PAH Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Figure 6-4e

Water Column Total DDx Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Figure 6-4f

Water Column Mercury Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Database name : cwem_export_acc_easy_totals_10012018
Sv-CWCM stations included: T102, TTR1, TTR2, T014, TO00
sv-CWCM events evaluated: Aug 2011, Feb 2012, Mar 2012, June 2012, Aug 2012, Dec 2012.

Non-detects replaced with 1/2 reported detection limit. NDs plotted with open symbols. Duplicates averaged.
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Water Column TSS Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Database name : cwem_export_acc_easy_totals_10012018

Sv-CWCM stations included: T102, TTR1, TTR2, T014, TO00

sv-CWCM events evaluated: Aug 2011, Feb 2012, Mar 2012, June 2012, Aug 2012, Dec 2012.

Non-detects replaced with 1/2 reported detection limit. NDs plotted with open symbols. Duplicates averaged.
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Figure 6-4h

Water Column Salinity Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase

Remedial Investigation REport
Lower Passaic River Study Area Remedial Investigation/Feasibility Study



Surface vs Bottom (pg/l) Surface vs Bottom (ng/kg)
10000.0 - - - - ™3 10°F ' ' ' ' =3
= 3 s ] =) 3 s ]
a e ié 5 e
L 7 . L Ve .
,;‘5 1000.0 & p 2 10% p
) P Ve 8 o P Ve
2 100.0¢ e 3 O 10°f e 3
[eo} E " e y b E e
~ 7o, L ~ I " -
3 100 soqd® 3 o3 10% ves” A E
® N ; ‘
' A P g
= 1.0¢ E < 10°E E
= 1o X R - :
v [ n L @’D IS
0.1 . . . . 10! Qe . . .
0.1 1.0 10.0 100.0 1000.0 10000.0 10* 10? 10° 10* 10° 10°
Bottom 2,3,7,8-TCDD (pg/l) Bottom 2,3,7,8-TCDD (ng/kg)
Slack vs Mid-Tide, Surface (pg/l) Slack vs Mid-Tide, Surface (ng/kg)
__ 10000.0 - - - - 3 = 10°F - - ' ' 3
%3 E _ 3 % F _ 3
o e CCS) s Ve
~ L _ = L 7 _
S 1000.0} 7 . = 10°k P .
[a)] F v a F s
o / S 1y g
& 1000 7 E no—o 10k e 4
~ : s ~ : -
@ 5 o ol . -
N 10.0f " E 7 10°F E
3 I 7 3G e | 3 '
= T 8 ol n A
% 1.0f (f% W " 3 : 10° g_O A .’Q #‘, A * 3
3 A + o P> E .
(/) 0.1 L / 1 1 1 1 U) 101 L / 1 1 1 1
0.1 1.0 10.0 100.0 1000.0 10000.0 10* 102 10° 10* 10° 10°
Mid-Tide 2,3,7,8-TCDD (pg/l) Mid-Tide 2,3,7,8-TCDD (ng/kg)
Slack vs Mid-Tide, Bottom (pg/l) Slack vs Mid-Tide, Bottom (ng/kg)
10000.0F - - - - =3 ~ 10° ' ' ' ' =3
& s g CC» 5 e g
a 1000.0¢ P E < 10 P E
=) F s a u 4
8 s 8 . s
b 100.0 E _ 7 3 'T 10 E _ 7 3
~ 3 s «© 3 s
o s ~ s
N 10.0F mg K . @ 10% - .
o E ¢ N E Z
o o
= A o o,
: 1.0 27 #& A E 107 s'+ Of’&;% A E
‘-_% E O _;fé 2 BDE O A
U) 01 L - 1 1 1 1 m 101 L - 1 1 1 1
0.1 1.0 10.0 100.0 1000.0 10000.0 10* 10? 10° 10* 10° 10°
Mid-Tide 2,3,7,8-TCDD (pg/l) Mid-Tide 2,3,7,8-TCDD (ng/kg)
Database name : cwcm_export_acc_easy_totals_10012018. ® T102 - River Mile 10.2 TTR1 - Tidal Station 1 ® TTR2 - Tidal Station 2
sv_CWCM stations included: TO00, T014, T102, TTR1, TTR2. ® T014 - River Mile 1.40 ® TO0O0O0 - River Mile 0
Non-detects replaced with 1/2 reported detection limit.NDs plotted with open symbols if either sample is ND. ® August 2011* @ March 2012 ® December 2012
Duplicates averaged. Moderate flow events are marked with an asterisks. <+ February 2012 A August 2012 4 June 2012*

Publish Date: 06/14/2019 13:41 | User: KMB
File Path: \\Boston1\jobs\Passaic_CPG\DOCUMENTS\2019\RI_Report\source\vb\s6\wc_resus_dist_crossplot.pro

Figure 6-5a
Water Column 2,3,7,8-TCDD Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Figure 6-5b
Water Column Total PCB Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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Figure 6-5c

Water Column HMW PAH Concentrations at LPR sv-CWCM Stations by Depth and Tidal Phase
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grouped with closest RM 1.4, 4.2, 6.7 bin or 10.2 bin. Top row =low flow events. Bottom row = moderate flow events.
Box plots only shown if detect n > 2. Triangles = individual samples (filled if detect and open if non-detect).
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Box plots only shown if detect n > 2. Triangles = individual samples (filled if detect and open if non-detect).
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Box plots only shown if detect n > 2. Triangles = individual samples (filled if detect and open if non-detect).
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Solids-Normalized Total PCB Water Column Concentration vs. River Mile for sv-CWCM Events
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sv-CWCM data with non-detects at 1/2 DL. Shaded area = estimate of 2ppth salt front range. Floating station samples
grouped with closest RM 1.4, 4.2, 6.7 bin or 10.2 bin. Top row =low flow events. Bottom row = moderate flow events.
Box plots only shown if detect n > 2. Triangles = individual samples (filled if detect and open if non-detect).
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sv-CWCM data with non-detects at 1/2 DL. Shaded area = estimate of 2ppth salt front range. Floating station samples
grouped with closest RM 1.4, 4.2, 6.7 bin or 10.2 bin. Top row =low flow events. Bottom row = moderate flow events.
Box plots only shown if detect n > 2. Triangles = individual samples (filled if detect and open if non-detect).
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Solids-Normalized LMW PAH Water Column Concentration vs. River Mile for sv-CWCM Events
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sv-CWCM data with non-detects at 1/2 DL. Shaded area = estimate of 2ppth salt front range. Floating station samples
grouped with closest RM 1.4, 4.2, 6.7 bin or 10.2 bin. Top row =low flow events. Bottom row = moderate flow events.
Box plots only shown if detect n > 2. Triangles = individual samples (filled if detect and open if non-detect).
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Figure 6-7e

Solids-Normalized Total DDx Water Column Concentration vs. River Mile for sv-CWCM Events
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sv-CWCM data with non-detects at 1/2 DL. Shaded area = estimate of 2ppth salt front range. Floating station samples
grouped with closest RM 1.4, 4.2, 6.7 bin or 10.2 bin. Top row =low flow events. Bottom row = moderate flow events.
Box plots only shown if detect n > 2. Triangles = individual samples (filled if detect and open if non-detect).
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Figure 6-7f

Solids-Normalized Mercury Water Column Concentration vs. River Mile for sv-CWCM Events
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grouped with closest RM 1.4, 4.2, 6.7 bin or 10.2 bin. Top row =low flow events. Bottom row = moderate flow events.
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Total DDx Concentrations at LPR sv-CWCM Stations vs Flow and Tidal Range

Remedial Investigation Report
Lower Passaic River Study Area Remedial Investigation/Feasibility Study



Event-Mean Freshwater Flow at Dundee Dam Event-Mean Tidal Range at Point-no-Point
1000E < T T T 3 1000€E Nz T T T 3
= - O ; - O ]
g I 8 % R T : : g 2 o 8% I
c @ 4
'% 100 3 % E 100 3 % , E
=R ] g ¢ i ]
8 - I:E - - I_ -
e ] I [ ]
S
> 0F E 3 E
5 E ] E ]
8 - - - -
o L i L 4
2 - - - -
1 1 1 1 1 1 1 1 1
0 1000 2000 3000 4000 3 4 5 6 7 8
— 100.0F T T T 3 100.0F T T T T 3
2 u O ] u @) ]
> C ] C ]
£ I ] I ]
S 100F . 10.0k -
g X ] : X ;
g = 1 I = T
8 10F - . 10E -
2 F X ] u X ]
S C ] C ]
8 - - - -
[ L 4 L -
= o1 . . X 0.1 . X . .
0 1000 2000 3000 4000 3 4 5 6 7 8
Flow (cfs) Tidal Range (ft)
Flow shown is 15-minute Dundee Dam Flow. Predicted stage height at Point-no-Point. ® August 2011 August 2012
Database: cwcm_export_acc_easy_totals_10012018.bin. Stations included: T102, TTR1, TTR2, T014, TO00, T067, T042
Non-detects replaced with 1/2 reported detection limit. Duplicates averaged. ® February 2012 e December 2012
® March 2012 ® Feb/Mar 2013
® June 2012 ® June 2013
Publish Date: 03/28/2019 17:22 | User: EP
File Path: \BOSTON1\Jobs\Passaic_ CPG\DOCUMENTS\2019\RI_Report\source\v4\s6\code\wc_conc_v_flow_tidal_range_box_whisker_plot_4panel.pro
Figure 6-9f
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Figure 6-10e

Comparison of Total DDx Water Column and Sediment Bed Concentrations in RM 1 -7
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Figure 6-10f
Comparison of Mercury Water Column and Sediment Bed Concentrationsin RM 1 -7
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Figure 6-11

Estimated 2,3,7,8-TCDD Mass in the LPR and Newark Bay Sediments
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Estimates of Salinity Intrusion Frequency on the Lower Passaic River
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Figure 6-13
Fine Sediment Fraction in LPR Surface Sediments
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Figure 6-14a

Estimated Total PCB Mass in the LPR and Newark Bay Sediments
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Figure 6-14b
Estimated HMW PAH Mass in the LPR and Newark Bay Sediments
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Figure 6-14c
Estimated LMW PAH Mass in the LPR and Newark Bay Sediments
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Core selection for mass interpolation is discussed in Appendix I.

Publish Date: 06/14/2019 16:37 | User: GD/EP
File Path: \\Boston1\jobs\Passaic_CPG\DOCUMENTS\2019\RI_Report\source\v5\s6\pascpg_mpabarplot_newExtent_RI.pro

Figure 6-14d

Estimated Sum of 4,4’-DDx Mass in the LPR and Newark Bay Sediments
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Core selection for mass interpolation is discussed in Appendix I.

- - Cumulative Mass

Publish Date: 06/14/2019 16:37 | User: GD/EP
File Path: \\Boston1\jobs\Passaic_CPG\DOCUMENTS\2019\RI_Report\source\v5\s6\pascpg_mpabarplot_newExtent_Rl.pro

Figure 6-14e

Estimated Mercury Mass in the LPR and Newark Bay Sediments
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Core selection for mass interpolation is discussed in Appendix I.

Axes scaled to better show mass distribution outside of RM 2 to RM 4; note that the mass in this bin is truncated (see Figure 6-14d for untruncated version).
Mapping groupings interpolation with shoal/channel based on EPA definition using shoal and margins.
Shoals and channel definition only defined between RM -5 and 15.
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Figure 6-15

Estimated Sum of 4,4’-DDx Mass in the LPR and Newark Bay Sediments (rescaled axis)
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