Chemistry & Biochemistry

Comparison of Potomac River Basin
PCBs in Dissolved and Particle
Transport

e

Objectives

 Overview of measured concentrations from
Potomac River Fall Line, Anacostia River
Fall Line, Anacostia River CSO (1992-2004)

 Ratio of tPenta/tPCBs

« Hydrologic correlations of PCBs with
surrogate variables




The Anacostia Basin

@® NW Branch Station
@ NE Branch Station

Anacostia Watershed

NE Branch:

sfc. area: 186 km?
discharge: 1.2 X108 mdly
NW Branch:

sfc. area: 126 km?
discharge: 7.0 X107 mdly
Tidal Region:

sfc. area: 3.3 km?
volume: 1.4 X105 m3
turnover: ~35d



River Discharge, cfs
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ng/L tPCBs |Median (all) |Max Min
1992 FLine

Chain Br (PR) 4.4 9.0 0.3
1995 FLine

NE (AR) 4.3 20.8 2.6
NW (AR) 3.2 28.9 2.0
2002 CSO

LBD Cr 11.8 340 4.3
Hickey Run 12.1 42 0.91
Watts Br 6.1 184 1.6
2004 FLine

NE (AR) 2.8 15.7 0.11
NW (AR) 4.0 12.6 0.25




[tPCBs] in ng/L

Chemistry & Biochemistry

Potomac R Fall Line 1992
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[tPCBs] in ng/L
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Mean [tPCB] in Minor Tribs and CSOs

1000 -

. [0BF diss
_ ] O SF diss
s 7 B BF part
v 100 T B SF part
= .
e .
= |
e
g 107
g‘ .
3 1 1
& _
s 14+ o
© .
m -
& ]

0-1 | | |

LBDC Hickey R Watts B Clay St.

PEPCO



21-Apr-04
26-May-04
23-Jun-04
14-Jul-04
7-Dec-04
11-Jan-05
8-Feb-05

13-Apr-04
23-Apr-04
26-Apr-04
2-May-04
5-May-04
15-May-04
27-May-04
5-Jun-04
11-Jun-04
17-Jun-04
25-Jun-04
7-Jul-04
22-Jul-04
11-Aug-04
8-Sep-04
23-Dec-04
14-Jan-05
8-Jul-05
8-Aug-05
19-Aug-05
7-Oct-05

[tPCBs] in ng/L
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[tPCBs] in ng/L C
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é? [tPCBs] in AR Particles (ng/g) 2004

NE Br sediments
NW/S more contaminated
than NW Br
(possibly?)
NE/S
Sources????
NW/B
NE/B
0 50 100 150 200 250

Concentration of tPCBs in particles (ng/g)
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¢

 Mathematical relations between [PCBs] and
sediment, river discharge, etc.

* Need to have (simple) predictive models
that correlate hydrologic variables with PCB
concentrations in transport

Contaminant Hydrology



In [TSM] or In [DOC] in mg/L
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TSM v. Q in Anacostia R 1995/1996

In [TSM] = 1.02(In Q) + 2.08
R?=0.72

In [DOC] = 0.12(In Q) + 1.51
R?=0.25
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In

f.c v- Qin Anacoatia R 1995/1996

i e
1 In f,. = -0.40(In Q) - 2.00
2 _
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@Total Suspended Matter (TSM) v. Discharge in NE 2004
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PCBs in particles v. TSM for NE Branch 2004
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log [tPCBs],,+ = 0.391(log [TSM]) - 0.280
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TSM sources appear storm dependent
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log [tPCBs] in ng/L
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tPCBs in dissolved phase in NE 2004

O
log [tPCBs]4 = 0.259(log Q) - 0.604

fo R® = 0.248
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[tPCBs] in Particles v. Discharge in NE 2004
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Flow is better predictor of PCBs
1 in particles than [TSM]
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log [tPCBs] in d+p

[tPCBs] in d+p v. Discharge (Q) in NE 2004
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log [tPCBs] in ng/L

[tPCBs] in Particles v. Discharge in NW 2004
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