
 

 

Table 23. External Loads for PCB Homologs 3-10 (PCB3+) in Anacostia (ANAC) 
 

 Mass Load in Grams 

Source 2002 2003 2004 2005 

Percent of 
Total for 

2005 
2002-
2005 

Percent of 
Total for 

2002-2005 

1Other Tributaries 0 0 0 0 0.0% 0 0.0%

Direct Drainage 2,484 7,567 4,388 6,428 76.1% 20,867 78.4%

CSOs 371 925 520 1,300 15.4% 3,116 11.7%

Point Sources 0 0 0 0 0.0% 0 0.0%

Atmospheric wet/dry 
deposition 46 46 46 46 0.5% 185 0.7%

Contaminated Sites 3 3 3 3 0.0% 12 0.0%

NE Branch 175 597 263 394 4.7% 1,429 5.4%

NW Branch 122 415 183 274 3.2% 993 3.7%

Totals 3,201 9,553 5,403 8,446 100.0% 26,602 100.0%

 
      1Loads to Kingman Lake and the Tidal Basin are included as Minor Tributaries (TRIB) in Table 24.



 

 

Table 24. External Loads for PCB Homologs 3-10 (PCB3+) in Minor Tributaries (TRIB) 
 

 Mass Load in Grams 

Source 2002 2003 2004 2005 

Percent of 
Total for 

2005 
2002-
2005 

Percent of 
Total for 

2002-2005 

Upstream Inflow 413 1,986 662 1,291 32.8% 4,352 32.4%

Direct Drainage 536 1,913 867 1,458 37.0% 4,775 35.6%

CSOs 56 249 114 300 7.6% 719 5.4%

Point Sources 51 62 55 54 1.4% 221 1.6%

Atmospheric 
wet/dry deposition 835 835 837 835 21.2% 3,341 24.9%

Contaminated 
Sites 4 4 4 4 0.1% 17 0.1%

Totals 1,895 5,048 2,539 3,942 100.0% 13,424 100.0%



 

 

Table 25.  Water Column Monitoring Stations for Sorbents and PCB3+ 
 

Station 
Name RM Description 

Spatial 
Zone 

POTPCB 
Model 

Segment Laboratory 
Latitude

(deg) 
Longitude

(deg) 

PRMCB 117.47 Chain Bridge UPOTTF 95 CBL 38.9296 -77.1164 

PR-1 116.98 Below Chain Bridge UPOTTF 94 ANS 38.9246 -77.1121 

PR-2 114.03 Key Bridge UPOTTF 87 ANS 38.9021 -77.0693 

PRM28 113.14 Below Roosevelt Bridge UPOTTF 85 CBL 38.8914 -77.0563 

PR-3 112.65 Below Memorial Bridge UPOTTF 84 ANS 38.8849 -77.0534 

PR-4 110.49 Above Hains Point UPOTTF 79 ANS 38.8597 -77.0281 

AR-8 109.90 Confluence with Anacostia LPOTTF 78 ANS 38.8515 -77.0214 

PR-5 108.82 Bolling AFB LPOTTF 76 ANS 38.8363 -77.0256 

PR-6 107.04 Oronoco Bay Park Alexandria LPOTTF 74 ANS 38.8112 -77.0344 

PR-7 106.45 Alexandria LPOTTF 73 ANS 38.8112 -77.0344 

PRM25 102.61 Off mouth of  Broad Creek LPOTTF 68 CBL 38.7468 -77.0341 

TF2.1 99.57 FL Buoy 77 off mouth of Piscataway Creek LPOTTF 65 CBP/MDNR 38.7065 -77.0486 

TF2.2 96.32 Buoy 67 off mouth of Piscataway Creek LPOTTF 61 CBP/MDNR 38.6907 -77.1111 

PRM21 92.39 Hallowing Point LPOTTF 58 CBL 38.6349 -77.1212 

TF2.3 88.85 Buoy N 54  off Indianhead LPOTTF 55 CBP/MDNR 38.6082 -77.1739 

TF2.4 81.08 Buoy 44 between Possum Point and Moss 
Point 

LPOTTF 46 CBP/MDNR 38.5298 -77.2653 

PRM16 78.71 Quantico POTOH 44 CBL 38.5043 -77.2975 

CBTOX_A 77.83 Sandy Point POTOH 43 CBL 38.4856 -77.2861 

PRM15 77.53 Quantico POTOH 43 CBL 38.4879 -77.3095 

PRM10 72.22 Marlboro Point POTOH 39 CBL 38.4068 -77.2883 

RET2.1 71.53 Buoy 27 SW of Smith Point POTOH 38 CBP/MDNR 38.4034 -77.2692 

RET2.2 65.04 Buoy 19 off Maryland Point POTOH 33 CBP/MDNR 38.3521 -77.2044 



 

 

Table 25.  Water Column Monitoring Stations for Sorbents and PCB3+ - Continued 
 

Station Name RM Description 
Spatial 
Zone 

POTPCB 
Model 

Segment Laboratory 
Latitude

(deg) 
Longitude

(deg) 

RET2.4 49.60 Morgantown Bridge (US 301) UPOTMH 23 CBP/MDNR 38.3626 -76.9905 

CBTOX_B 48.62 Morgantown UPOTMH 22 CBL 38.3476 -76.9807 

LE2.2 20.47 Buoy 51B off Ragged Point LPOTMH 8 CBP/MDNR 38.1668 -76.5830 

CBTOX_C 18.11 Ragged Point LPOTMH 7 CBL 38.1330 -76.5637 

LE2.3 3.54 Potomac mouth LPOTMH 1 CBP/MDNR 38.0215 -76.3477 

PRM01 0.591 Potomac mouth LPOTMH 1 CBL 37.9969 -76.3084 

AR-NE (GMU) 0.248 NE Branch Anacostia Gauge ANAC 246 GMU 38.9603 -76.9260 

AR-NE (ANS) 0.248 NE Branch Anacostia Gauge ANAC 246 ANS 38.9603 -76.9260 

AR-1 8.18 Anacostia ANAC 243 ANS 38.9350 -76.9398 

AR-2 6.70 Anacostia ANAC 237 ANS 38.9161 -76.9450 

AR-3 5.62 Anacostia ANAC 232 ANS 38.9059 -76.9584 

AR-4/AR-CSX 3.75 Anacostia/CSX Bridge ANAC 223 ANS 38.8797 -76.9710 

AR-5 2.56 Anacostia ANAC 220 ANS 38.8720 -76.9902 

PRM27 1.78 S. Capitol St. Bridge ANAC 216 CBL 38.8705 -77.0037 

AR-6 1.78 Anacostia ANAC 216 ANS 38.8705 -77.0039 

AR-7 0.691 Anacostia ANAC 211 ANS 38.8587 -77.0170 

PRM18 0.00 Mattawoman Creek TRIB 174 CBL 38.5602 -77.2040 

MAT0035 0.00 Mattawoman Creek TRIB 176 BAT 38.5686 -77.1765 

PRM20 0.00 Occoquan Bay TRIB 187 CBL 38.6235 -77.2135 

1aWLB000.06 0.00 Mills Branch TRIB 191 BAT 38.6808 -77.2519 

1aOCC006.99 0.00 Occoquan River TRIB 184 GERG 38.6861 -77.2624 

 
 



 

 

Table 26.  Primary Water Column Measurements 
 

 
Laboratory 

Parameter ANS BAT CBL 
CBL  

(CBTOX) 
CBP/ 

MDNR GERG GMU 

Temperature     X   

Total suspended 
particulates   X X   X 

Total suspended 
solids X   X X X  

Total organic 
carbon     X   

Particulate 
carbon X  X X X X  

Dissolved 
organic carbon X   X X X  

Chlorophyll a X   X X   

Sum of PCB 
homologs 3-10 X X X X  X X 

 
 
Key: 
 
ANS   Academy of Natural Sciences, Philadelphia 
BAT   Battelle Laboratory 
CBL   Chesapeake Biological Laboratory (2005) 
CBL (CBTOX) Chesapeake Biological Laboratory (2003) 
CBP/MDNR  Chesapeake Bay Program/Maryland Department of Natural Resources 
GERG  Geochemical and Environmental Research Group, Texas A&M 
GMU   George Mason University 



 

 

Table 27. Model Calibration Parameters for Sorbents and PCB3+ 
 
Parameter Description Value Unit Source 

Vs,BIC BIC net settling velocity 0.10 m/day Calibration 

Vs,PDC PDC gross settling velocity 1.0 m/day Calibration 

Vr PDC resuspension velocity Zone specific (See 
Table 28) mm/year Calibration; constrained by site specific net burial rates from 

Brush 1989 and Cerco and Cole 1994 
KBIC BIC decay rate 0.40 1/day Calibration 

KWPDC PDC water column decay 
rate 0.05 1/day Calibration 

KSPDC PDC sediment decay rate Zone specific (See 
Table 28) 1/day 

Estimated from site specific SOD data by Boynton et al. 1986 
(tabulated in DiToro 2000); constrained by site specific net 
burial rates from Brush 1989 and Cerco and Cole 1994 

ρ Sediment solids density 2.65 g/cm3 Chapra 1997 

ø Sediment porosity Function of 
rivermile dimensionless LOWESS smoothing of data from Cartwright and Friedrichs 

2006 

foc Mass fraction organic 
carbon in sediment 

Function of 
rivermile dimensionless Derived from sediment porosity and CBL data for sediment 

organic carbon 

log Kpoc 
PCB3+ partition coefficient 
to particulate organic 
carbon 

5.885 log(L/kg) Hansen et al. 1999 

log Kdoc PCB3+ partition coefficient 
to dissolved organic carbon 4.885 log (L/kg/) Estimated as 10% of log Koc (Eadie et al. 1990, 1992) 

DOCw DOC in water column 2.71 mg/l Derived from CBL and CBP/MDNR data 

DOCs DOC in sediment 

20.6 in LPOTTF, 
POTTF, ANAC 

 
10.8 in POTOH, 

UPOTMH, 
LPOTMH 

mg/l Boynton et al. 1996 

MW PCB3+ molecular weight 319.6 gm/mole Mackay et al. 2000 

H Henry’s Law Constant for 
PCB3+ 109.18 Pa m3/mol Mackay et al. 2000 



 

 

Table 27. Model Calibration Parameters for Sorbents and PCB3+ - Continued 
 
Parameter Description Value Unit Source 

Kl 
Air-water liquid film mass 
transfer rate 

Formulation by 
O’Connor and 
Dobbins 1958 

m/day Documented in Chapra 1997 

Kg 
Air-water gas exchange 
mass transfer rate 

Formulation by Banks 
and Herrera 1977 m/day Documented in Chapra 1997 

PCB3+gas 
Atmospheric gas phase 
PCB3+ concentration 506 pg/m3 Brunciak et al. 2001 (Assumes PCB3+ is 92% of Total 

PCB) 

Kf PCB3+ sediment-water 
mass transfer rate 12.15 cm/day Erickson et al. 2005 

Ev 
Vertical diffusion coefficient 
between surface and deep 
sediments 

1.00E-10 m2/sec Assumed to be molecular diffusion rate 

Wv1 Sediment particle mixing 
rate in surface layers 1.0E-10 m2/sec U.S. EPA 2000 

 



 

 

Table 28. Zone Specific Values for Net Solids Burial and PDC Resuspension and Sediment Decay Rates 
 

Zone 

Median  
Burial Rate  

(cm/yr) 

Minimum  
Burial Rate  

(cm/yr) 

Maximum  
Burial Rate  

(cm/yr) 

Sed. PDC 
decay  
@20C 
(day-1) 

Vr, 
 PDC 

(mm/yr)

 
2002-
2005 2005 

2002-
2005 2005 

2002-
2005 2005   

LPOTMH 0.58 0.49 0.55 0.43 0.65 0.62 8.89E-04 4 

UPOTMH 0.83 0.49 0.67 0.38 0.97 0.58 8.89E-04 4 

POTOH 0.80 0.45 0.47 0.03 1.04 0.78 3.81E-04 10 

LPOTTF 1.05 0.29 0.90 0.20 1.50 0.46 3.81E-04 2 

UPOTTF 1.28 0.18 1.15 0.08 1.46 0.32 3.81E-04 1 

ANAC 0.54 0.61 0.16 0.10 2.92 2.25 3.81E-04 2 

 
 
 
 
 
 
 
 
 
 



 

 

Table 29. Statistical Summary of Model Calibration for Sorbents and PCB3+ 
 

BIC, mg/l 
Whole 

Potomac UPOTTF LPOTTF POTOH UPOTMH LPOTMH ANAC

Mean Error -0.07 0.00 -0.06 -0.20 -0.11 0.12 0.30 

Absolute Mean Error 0.26 0.03 0.24 0.27 0.41 0.23 0.43 

Relative Error 0.83 0.19 0.83 1.11 0.89 0.52 0.63 

Number of observations 421 8 214 88 57 54 26 
 

PDC, mg/l 
Whole 

Potomac UPOTTF LPOTTF POTOH UPOTMH LPOTMH ANAC

Mean Error -0.10 -0.67 -0.34 0.31 0.02 0.12 -0.11 

Absolute Mean Error 0.65 0.68 0.78 0.65 0.52 0.27 0.92 

Relative Error 0.54 0.99 0.64 0.46 0.47 0.28 0.56 

Number of observations 421 8 214 88 57 54 26 
 

1PCB3+, ng/l 
Whole 

Potomac UPOTTF LPOTTF POTOH UPOTMH LPOTMH ANAC

Mean Error 0.08 0.14 0.09 0.03 n/a n/a -5.85 

Absolute Mean Error 0.61 0.34 0.94 0.47 n/a n/a 6.10 

Relative Error 0.50 0.28 0.65 0.49 n/a n/a 2.40 

Number of observations 33 10 14 7 
Insufficient

Data (1) 
Insufficient

Data (1) 
36 

 
      1Excluding three apparent outliers in Potomac on 6/27/03 
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Figure 1.  Map of Study Area
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Figure 2. Integrated Modeling Framework
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Figure 5.  Bathymetry from 57K Chesapeake Bay Water Quality Model



Figure 6.  Daily Average Potomac River Flow at Little Falls, VA (1996-1997)

Potomac River Daily Flow at Little Falls, Virginia
1996-1998 (USGD Station 01646500)
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Figure 7.  Daily Average Potomac River Flow at Little Falls, VA (2002-2005)

Potomac River Daily Flow at Little Falls, Virginia
2002-2005 (USGD Station 01646500)
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Figure 8.  Locations of Salinity and Tide Gages



Figure 9.  DYNHYD Junction-Channel Grid



Figure 10.  DYNHYD Junction-Channel Grid (Washington DC)



Figure 11.  DYNHYD Junction-Channel Grid (Upper Potomac)



Figure 12.  DYNHYD Junction-Channel Grid (Middle Potomac)



Figure 13.  DYNHYD Junction-Channel Grid (Lower Potomac)
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Figure 14.  Potomac Estuary DYNHYD5 Model Junction Schematic
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Figure 14.  Potomac Estuary DYNHYD5 Model Junction Schematic (continued)
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Figure 15.  Potomac Estuary DYNHYD5 Manning's N Assignments
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Figure 15.  Potomac Estuary DYNHYD5 Manning's N Assignments (continued)



Figure 16.  CFD for Computed and Observed Hourly WSE at All Gage Locations (1996-1997)

Comparative Statistics:
 Mean Error = 0.0321
 Abs Mean Error = 0.0911
 Relative Error = 1.00
 N = 17981
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Comparative Statistics:
 Mean Error = 0.0734
 Abs Mean Error = 0.209
 Relative Error = 1.08
 N = 4145
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Comparative Statistics:
 Mean Error = 0.0198
 Abs Mean Error = 0.0558
 Relative Error = 0.928
 N = 13836
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Comparative Statistics:
 Mean Error = 0.0101
 Abs Mean Error = 0.154
 Relative Error = 1.54
 N = 13232
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Figure 17.  CFDs for Computed and Observed Hourly WSE at Individual Gage Locations (1996-1997)

Colonial Beach Washington

Bladensburg



Figure 18.  Bivariate Plot and Regression for Computed versus Observed Hourly WSE at All Gage Locations (1996-1997)
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Figure 19.  Bivariate Plots and Regressions for Computed versus Observed Hourly WSE at Individual Gage Locations (1996-1997)

R2 = 0.902 R2 = 0.629

R2 = 0.746

Colonial Beach Washington

Bladensburg



Figure 20.  Comparisons Between Computed and Observed Hourly WSE for a High Flow Period (1996-1997)
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Figure 21.  Comparisons Between Computed and Observed Hourly WSE for a Moderate Flow Period (1996-1997)
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Figure 22.  Comparisons Between Computed and Observed Hourly WSE for a Low Flow Period (1996-1997)
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Figure 23.  CFD for Computed and Observed Hourly WSE at All Gage Locations (2002-2005)

Comparative Statistics:
 Mean Error = -1.409E-02
 Abs Mean Error = 0.126
 Relative Error = 1.16
 N = 23285
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Comparative Statistics:
 Mean Error = -2.024E-02
 Abs Mean Error = 0.157
 Relative Error = 1.23
 N = 17026
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Comparative Statistics:
 Mean Error = 0.0027
 Abs Mean Error = 0.0411
 Relative Error = 0.764
 N = 6259
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Figure 24.  CFDs for Computed and Observed Hourly WSE at Individual Gage Locations (2002-2005)
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Figure 25.  Bivariate Plot and Regression for Computed versus Observed Hourly WSE at Both Gage Locations (2002-2005)
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Figure 26.  Bivariate Plots for Computed versus Observed Hourly WSE at Individual Gage Locations (2002-2005)

R2 = 0.957

R2 = 0.740

Colonial Beach

Washington



Figure 27.  Comparisons Between Computed and Observed Hourly WSE for a High Flow Period (2002-2005)
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Figure 28.  Comparisons Between Computed and Observed Hourly WSE for a Moderate Flow Period (2002-2005)
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Figure 29.  Comparisons Between Computed and Observed Hourly WSE for a Low Flow Period (2002-2005)
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Figure 30.  Model Spatial Grid for WASP5/TOXI5 Component of POTPCB



Figure 31.  Model Spatial Grid for WASP5/TOXI5 Component of POTPCB (Washington DC)



Figure 32.  Model Spatial Grid for WASP5/TOXI5 Component of POTPCB (Upper Potomac)



Figure 33.  Model Spatial Grid for WASP5/TOXI5 Component of POTPCB (Middle Potomac)



Figure 34.  Model Spatial Grid for WASP5/TOXI5 Component of POTPCB (Lower Potomac)



Mile
Point Mainstem Fall Line Boundary / Chain Bridge / Little Falls

118.1 96
117.5 95
117.0 94
116.5 93
116.0 92
115.6 91
115.1 90
114.8 89
114.3 88
113.8 87
113.5 86
113.2 85
112.8 84
112.3 83
111.9 82 Washington Ship Channel
111.4 81 250
110.9 80 249 Kingman Lake NW
110.3 79 248 247 Branch
109.8 78 210 211 212 … 225 226 227 … 243 244 245
109.2 77 Anacostia River 246
108.6 Four Mile Run 209 76 NE
107.9 75 Branch
107.2 74
106.6 73 207 208 Oxon Run
105.9 72
105.0 Hunting Creek / Cameron Run 206 71 205
104.2 70
103.4 69
102.5 68 204 Henson/Broad Creek
101.6 67
100.8 66
100.0 65
99.0 Little Hunting Creek 203 64 200 201 202 Piscataway Creek
98.1 63
97.2 Dogue Creek 62
96.3 Accotink Creek 199 61
95.2 198 60
93.8 Pohick Creek 197 196 195 194 59
92.6 Gunston Cove  58
91.7 57
90.5 185 Belmont Bay 56
89.2 Occoquan 193 55
87.7 River and Bay 192 54
86.5 184 191 190 189 188 187 186 53

85.7 Neabsco Creek 183 182 181 180 52
84.8 51
84.1 Powells Creek 179 50 174 175 176 177 178 Mattawoman Creek
83.4 49

Figure 35.  Potomac Estuary POTPCB Salinity Model Segment Schematic



Mile
Point

83.4 49
82.5 48
81.5 47 173 Chicamuxen Creek
80.7 Quantico Creek 172 171 46
79.8 45
78.7 Chopawamsic Creek 257 256 44
77.5 43
76.3 42
75.1 41
73.9 40
72.6 39
71.0 Aquia Creek 170 169 168 167 38
69.5 37
68.4 Potomac Creek 166 165 164 36
67.4 35
66.0 34
64.5 33
63.2 32 Nanjemoy Creek
62.0 31 163
60.8 30 162
59.6 29 159 160 161
58.3 28
56.9 27
55.1 26
54.0 25 155 156 157 158 Port Tobacco River
52.5 24
50.2 23
48.6 22
47.0 Upper Machodoc Creek 154 153 21

45.2 Rosier Creek 255 254 20
42.5 19
40.3 Mattox Creek 152 151 18
38.3 17
35.7 16 143 144 145 146 147 148 149 Wicomico River
33.4 15 150
31.6 14
29.7 13 139 140 141 142 St. Clements Bay

27.5 Nomini Bay 138 137 136 12 131 132 133 134 135 Breton Bay

25.8 11
24.2 Lower Machodoc 130 129 128 10
22.2 Creek 9
19.9 8 St. George Creek
17.9 7 117
15.5 Yeocomico River 127 6 116
13.6 124 123 122 121 120 5 115 Carthagena Creek
11.7 126 125 4 114 118

9.7 Coan Creek 102 101 3 103 104 105 106 107 108 109 110 111 112 113

7.2 2 97 98 99 119 St. Mary's River
4.8 Hull Creek 253 252 251 1 100 Smith Creek St. Inigoes Creek
2.2 Chesapeake Bay Jutland Creek

Figure 35.  Potomac Estuary POTPCB Salinity Model Segment Schematic (continued)
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Point Mainstem Fall Line Boundary / Chain Bridge / Little Falls
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117.5 95 Longitudinal Dispersion (m2/sec)
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114.8 89 = 10
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112.3 83
111.9 82 Washington Ship Channel
111.4 81 250
110.9 80 249 Kingman Lake NW
110.3 79 248 247 Branch
109.8 78 210 211 212 … 225 226 227 … 243 244 245
109.2 77 Anacostia River 246
108.6 Four Mile Run 209 76 NE
107.9 75 Branch
107.2 74
106.6 73 207 208 Oxon Run
105.9 72
105.0 Hunting Creek / Cameron Run 206 71 205
104.2 70
103.4 69
102.5 68 204 Henson/Broad Creek
101.6 67
100.8 66
100.0 65
99.0 Little Hunting Creek 203 64 200 201 202 Piscataway Creek
98.1 63
97.2 Dogue Creek 62
96.3 Accotink Creek 199 61
95.2 198 60
93.8 Pohick Creek 197 196 195 194 59
92.6 Gunston Cove  58
91.7 57
90.5 185 Belmont Bay 56
89.2 Occoquan 193 55
87.7 River and Bay 192 54
86.5 184 191 190 189 188 187 186 53

85.7 Neabsco Creek 183 182 181 180 52
84.8 51
84.1 Powells Creek 179 50 174 175 176 177 178 Mattawoman Creek
83.4 49

Figure 36.  Potomac Estuary POTPCB Salinity Model Dispersion Coefficients
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47.0 Upper Machodoc Creek 154 153 21
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40.3 Mattox Creek 152 151 18
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33.4 15 150
31.6 14
29.7 13 139 140 141 142 St. Clements Bay
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25.8 11
24.2 Lower Machodoc 130 129 128 10
22.2 Creek 9
19.9 8 St. George Creek
17.9 7 117
15.5 Yeocomico River 127 6 116
13.6 124 123 122 121 120 5 115 Carthagena Creek
11.7 126 125 4 114 118

9.7 Coan Creek 102 101 3 103 104 105 106 107 108 109 110 111 112 113

7.2 2 97 98 99 119 St. Mary's River
4.8 Hull Creek 253 252 251 1 100 Smith Creek St. Inigoes Creek
2.2 Chesapeake Bay Jutland Creek

Figure 36.  Potomac Estuary POTPCB Salinity Model Dispersion Coefficients (continued)



Comparative Statistics:
 Mean Error = -1.771E-01
 Abs Mean Error = 0.965
 Relative Error = 0.159
 N = 110
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Figure 37. CFD for Computed and Observed Daily Average Salinity at All Stations (1996-1997)



Comparative Statistics:
 Mean Error = -7.181E-01
 Abs Mean Error = 0.718
 Relative Error = 0.666
 N = 6
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Comparative Statistics:
 Mean Error = -2.549E-01
 Abs Mean Error = 1.25
 Relative Error = 0.247
 N = 37
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Comparative Statistics:
 Mean Error = 0.146
 Abs Mean Error = 0.773
 Relative Error = 0.0708
 N = 36
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Figure 38. CFDs for Computed and Observed Daily Average Salinity (1996-1997)

Station TF2.4

Station LE2.2 Station RET2.4



Least Squares Fit:
 N = 110
 Slope = 0.984
 Intercept = 0.275
 R-squared = 0.924
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Figure 39. Bivariate Plot and Regression for Computed versus Observed Daily Average Salinity at All Stations (1996-1997)

R2 = 0.924

All Stations



Least Squares Fit:
 N = 37
 Slope = 1.15
 Intercept = -4.992E-01
 R-squared = 0.853
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Least Squares Fit:
 N = 36
 Slope = 0.960
 Intercept = 0.292
 R-squared = 0.884
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Least Squares Fit:
 N = 6
 Slope = 1.08
 Intercept = 0.635
 R-squared = 0.585
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Figure 40. Bivariate Plots and Regressions for Computed versus Observed Daily Average Salinity (1996-1997)
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Figure 41. Time Series Plots for Computed and Observed Daily Average Salinity (1996-1997)
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Figure 42. Time Series Plot for Computed and Observed Daily Average Salinity (1996-1997)
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Figure 43. Spatial Profiles of Computed and Observed Daily Average Salinity for High and Moderate Flows (1996-1997)
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Figure 44. Spatial Profiles of Computed and Observed Daily Average Salinity for Low Flow (1996-1997)
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Comparative Statistics:
 Mean Error = -5.274E-01
 Abs Mean Error = 1.13
 Relative Error = 0.127
 N = 705
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Figure 45. CFD for Computed and Observed Daily Average Salinity at All Stations (2002-2005)

All Stations



Comparative Statistics:
 Mean Error = 0.110
 Abs Mean Error = 1.01
 Relative Error = 0.163
 N = 308
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Figure 46. CFD for Computed and Observed Daily Average Salinity at All Stations Except Piney Point (2002-2005)



Comparative Statistics:
 Mean Error = 0.480
 Abs Mean Error = 1.02
 Relative Error = 0.0810
 N = 78
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Comparative Statistics:
 Mean Error = -1.146E-01
 Abs Mean Error = 1.56
 Relative Error = 0.219
 N = 78
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Comparative Statistics:
 Mean Error = -1.624E-01
 Abs Mean Error = 0.480
 Relative Error = 0.295
 N = 20
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Comparative Statistics:
 Mean Error = -1.022E+00
 Abs Mean Error = 1.22
 Relative Error = 0.112
 N = 397
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Figure 47. CFDs for Computed and Observed Daily Average Salinity (2002-2005)

Station LE2.2
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Station RET2.4

Piney Point



Least Squares Fit:
 N = 705
 Slope = 1.03
 Intercept = 0.265
 R-squared = 0.921
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Figure 48. Bivariate Plot and Regression for Computed versus Observed Daily Average Salinity at All Stations (2002-2005)

All Stations



Least Squares Fit:
 N = 308
 Slope = 1.00
 Intercept = -1.310E-01
 R-squared = 0.929
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Figure 49. Bivariate Plot for Computed versus Observed Daily Average Salinity at All Stations Piney Point (2002-2005)

All Stations Except 
Piney Point

R2 = 0.929



Least Squares Fit:
 N = 78
 Slope = 1.12
 Intercept = -1.944E+00
 R-squared = 0.894
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Least Squares Fit:
 N = 78
 Slope = 1.18
 Intercept = -1.152E+00
 R-squared = 0.831
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Least Squares Fit:
 N = 20
 Slope = 0.781
 Intercept = 0.518
 R-squared = 0.806
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Least Squares Fit:
 N = 397
 Slope = 0.791
 Intercept = 3.31
 R-squared = 0.814
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Figure 50. Bivariate Plots and Regressions for Computed versus Observed Daily Average Salinity (2002-2005)
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Figure 51. Time Series Plots for Computed and Observed Daily Average Salinity (2002-2005)

Station LE2.2

Station RET2.4



Figure 52. Time Series Plots for Computed and Observed Daily Average Salinity (2002-2005)
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Figure 53. Spatial Profiles of Computed and Observed Daily Average Salinity for High and Moderate Flows (2002-2005)

High Flow

81,700 cfs at Little Falls

April 3, 2005

Moderate Flow

45,600 cfs at Little Falls

December 15, 2003
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Figure 54. Spatial Profiles of Computed and Observed Daily Average Salinity for Low Flow (2002-2005)

Low Flow

1,300 cfs at Little Falls

July 14, 2002



Figure 55. Relative Impacts of External Boundaries on the Potomac Mainstem For a Conservative Tracer

Conservative Tracer Sensitivity Results
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Figure 56. Relative Impacts of External Boundaries on the Anacostia Mainstem For a Conservative Tracer

Conservative Tracer Sensitivity Results
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Figure 57. Model Spatial Zones



Figure 58. Model Spatial Zones (Washington DC)  



Figure 59. Model Spatial Zones (Upper Potomac)



Figure 60. Model Spatial Zones (Middle Potomac)



Figure 61. Model Spatial Zones (Lower Potomac)



Mile
Point Mainstem Fall Line Boundary / Chain Bridge / Little Falls

118.1 96
117.5 95
117.0 94
116.5 93
116.0 92
115.6 91
115.1 90
114.8 89
114.3 88
113.8 87
113.5 86
113.2 85
112.8 84
112.3 83
111.9 82 Washington Ship Channel
111.4 81 250
110.9 80 249 Kingman Lake NW
110.3 79 248 247 Branch
109.8 78 210 211 212 … 225 226 227 … 243 244 245
109.2 77 Anacostia River 246
108.6 Four Mile Run 209 76 NE
107.9 75 Branch
107.2 74
106.6 73 207 208 Oxon Run
105.9 72
105.0 Hunting Creek / Cameron Run 206 71 205
104.2 70
103.4 69
102.5 68 204 Henson/Broad Creek
101.6 67
100.8 66
100.0 65
99.0 Little Hunting Creek 203 64 200 201 202 Piscataway Creek
98.1 63
97.2 Dogue Creek 62
96.3 Accotink Creek 199 61
95.2 198 60
93.8 Pohick Creek 197 196 195 194 59
92.6 Gunston Cove  58
91.7 57
90.5 185 Belmont Bay 56
89.2 Occoquan 193 55
87.7 River and Bay 192 54
86.5 184 191 190 189 188 187 186 53

85.7 Neabsco Creek 183 182 181 180 52
84.8 51
84.1 Powells Creek 179 50 174 175 176 177 178 Mattawoman Creek
83.4 49

 LPOTMH - Lower Potomac Mesohaline
 ANAC - Anacostia
 TRIB - Tributaries

 UPOTTF - Upper Potomac Tidal Fresh
 LPOTTF - Lower Potomac Tidal Fresh
 POTOH - Potomac Oligohaline
 UPOTMH - Upper Potomac Mesohaline

Figure 62.  Potomac Estuary POTPCB Spatial Zone Assignments



Mile
Point

83.4 49
82.5 48
81.5 47 173 Chicamuxen Creek
80.7 Quantico Creek 172 171 46
79.8 45
78.7 Chopawamsic Creek 257 256 44
77.5 43
76.3 42
75.1 41
73.9 40
72.6 39
71.0 Aquia Creek 170 169 168 167 38
69.5 37
68.4 Potomac Creek 166 165 164 36
67.4 35
66.0 34
64.5 33
63.2 32 Nanjemoy Creek
62.0 31 163
60.8 30 162
59.6 29 159 160 161
58.3 28
56.9 27
55.1 26
54.0 25 155 156 157 158 Port Tobacco River
52.5 24
50.2 23
48.6 22
47.0 Upper Machodoc Creek 154 153 21

45.2 Rosier Creek 255 254 20
42.5 19
40.3 Mattox Creek 152 151 18
38.3 17
35.7 16 143 144 145 146 147 148 149 Wicomico River
33.4 15 150
31.6 14
29.7 13 139 140 141 142 St. Clements Bay

27.5 Nomini Bay 138 137 136 12 131 132 133 134 135 Breton Bay

25.8 11
24.2 Lower Machodoc 130 129 128 10
22.2 Creek 9
19.9 8 St. George Creek
17.9 7 117
15.5 Yeocomico River 127 6 116
13.6 124 123 122 121 120 5 115 Carthagena Creek
11.7 126 125 4 114 118

9.7 Coan Creek 102 101 3 103 104 105 106 107 108 109 110 111 112 113

7.2 2 97 98 99 119 St. Mary's River
4.8 Hull Creek 253 252 251 1 100 Smith Creek St. Inigoes Creek
2.2 Chesapeake Bay Jutland Creek

Figure 62.  Potomac Estuary POTPCB Spatial Zone Assignments (continued)



Figure 63. Wetland Areas in Direct Drainage Model Segments



Figure 64. Recent and Historical Annual Mean Flows at Little Falls, VA
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Figure 65. Total PDC Mass Load by Time Period, Spatial Zone and Source Category
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Figure 66.  Total POC Mass Load with BIC, PDC and Spatial Zone Components
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Total PCB3+ Load (2002-2005)
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Figure 67. Total PCB3+ Mass Load by Time Period, Spatial Zone and Source Category



Figure 68. Locations of Water Column Monitoring Stations for Sorbents and PCB3+ 



Figure 69. Locations of Water Column Monitoring Stations for Sorbents and PCB3+ (Washington DC) 



Figure 70. Locations of Water Column Monitoring Stations for Sorbents and PCB3+ (Upper Potomac)



Figure 71. Locations of Water Column Monitoring Stations for Sorbents and PCB3+ (Middle Potomac)  



Figure 72. Locations of Water Column Monitoring Stations for Sorbents and PCB3+ (Lower Potomac)
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Figure 73. Derived BIC Calibration Targets as Fractions of POC in the Potomac
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Figure 74.  Normalized Frequency Distributions for Homologs in Different Media in 
the Potomac and Anacostia (Data from ICPRB)
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Figure 75.  Median Distributions of Homologs in Total PCBs in the Potomac and Anacostia (Data from ICPRB)
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Figure 76.  Median Distributions of Homologs in Total PCBs in Fish Filets of Bottom Feeders in 
the Potomac and Anacostia (Data from ICPRB)



Figure 77.  Sediment Data and Spatially-Smoothed LOWESS Results for Sediment Initial Conditions in the Potomac



Figure 78. Sediment Data and Spatially-Smoothed LOWESS Results for Sediment Initial Conditions in the Anacostia



Figure 79. Reported Observations for Total PCB3+ in the Vicinity of Chain Bridge

Observed Total PCB3+ Water Column Concentrations
2002-2005
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Figure 80. Reported Observations for Total PCB3+ in the Mainstem Potomac

Observed Total PCB3+ Water Column Concentrations
2002-2005
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Comparative Statistics:
 Mean Error = -7.416E-02
 Abs Mean Error = 0.264
 Relative Error = 0.827
 N = 421
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Figure 81. CFD for Computed and Observed Daily Average BIC (Whole Potomac)

BIC



Comparative Statistics:
 Mean Error = -1.041E-01
 Abs Mean Error = 0.652
 Relative Error = 0.539
 N = 421
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Figure 82. CFD for Computed and Observed Daily Average PDC (Whole Potomac)



Comparative Statistics:
 Mean Error = -1.811E-01
 Abs Mean Error = 0.777
 Relative Error = 0.514
 N = 434

0

2

4

6

8

10

12

14

16

18

20

0 10 20 30 40 50 60 70 80 90 100

D
ai

ly
 A

vg
 P

ar
tic

ul
at

e 
O

rg
an

ic
 C

ar
bo

n 
(m

g/
L)

Percent Values Less Than or Equal To

Model ANS Data CBL Data CBL-CBTOX Data CBP Data

POC

Figure 83. CFD for Computed and Observed Daily Average Derived POC (Whole Potomac)



Comparative Statistics:
 Mean Error = 0.326
 Abs Mean Error = 0.811
 Relative Error = 0.555
 N = 36
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Figure 84. CFD for Computed and Observed Daily Average Total PCB3+ (Whole Potomac – All Data)



Comparative Statistics:
 Mean Error = 0.0813
 Abs Mean Error = 0.610
 Relative Error = 0.498
 N = 33
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Figure 85. CFD for Computed and Observed Daily Average Total PCB3+ (Whole Potomac – Excluding Apparent Outliers)



Comparative Statistics:
 Mean Error = 0.0681
 Abs Mean Error = 0.350
 Relative Error = 0.521
 N = 33
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Figure 86. CFDs for Computed and Observed Daily Average Particulate and Dissolved PCB3+ (Whole Potomac)



Comparative Statistics:
 Mean Error = 0.138
 Abs Mean Error = 0.345
 Relative Error = 0.285
 N = 10

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

0 10 20 30 40 50 60 70 80 90 100

D
ai

ly
 A

vg
 T

ot
al

 P
C

B
3+

 (n
g/

L)

Percent Values Less Than or Equal To

Model ANS Data CBL Data
Comparative Statistics:
 Mean Error = -7.417E-01
 Abs Mean Error = 0.742
 Relative Error = 1.00
 N = 10

0

2

4

6

8

10

12

14

16

18

20

0 10 20 30 40 50 60 70 80 90 100

D
ai

ly
 A

vg
 P

ar
tic

ul
at

e 
O

rg
an

ic
 C

ar
bo

n 
(m

g/
L)

Percent Values Less Than or Equal To

Model ANS Data CBL Data

Comparative Statistics:
 Mean Error = -6.747E-01
 Abs Mean Error = 0.675
 Relative Error = 0.993
 N = 8

0

2

4

6

8

10

12

14

16

18

20

0 10 20 30 40 50 60 70 80 90 100

D
ai

ly
 A

vg
 P

ar
tic

ul
at

e 
D

et
rit

us
 C

ar
bo

n 
(m

g/
L)

Percent Values Less Than or Equal To

Model ANS Data
Comparative Statistics:
 Mean Error = 9.411E-04
 Abs Mean Error = 0.0265
 Relative Error = 0.191
 N = 8

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 10 20 30 40 50 60 70 80 90 100

D
ai

ly
 A

vg
 B

io
tic

 C
ar

bo
n 

(m
g/

L)

Percent Values Less Than or Equal To

Model ANS Data

Figure 87. CFDs for Computed and Observed Daily Average Sorbents and PCB3+ (UPOTTF)
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Comparative Statistics:
 Mean Error = 0.0889
 Abs Mean Error = 0.944
 Relative Error = 0.653
 N = 14
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Figure 88. CFDs for Computed and Observed Daily Average Sorbents and PCB3+ (LPOTTF)
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Comparative Statistics:
 Mean Error = 0.0314
 Abs Mean Error = 0.474
 Relative Error = 0.494
 N = 7
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Figure 89. CFDs for Computed and Observed Daily Average Sorbents and PCB3+ (POTOH)
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Comparative Statistics:
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 Abs Mean Error = 0.838
 Relative Error = 0.528
 N = 57
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Comparative Statistics:
 Mean Error = 0.234
 Abs Mean Error = 0.433
 Relative Error = 0.308
 N = 54
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Figure 91. CFDs for Computed and Observed Daily Average Sorbents (LPOTMH)
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Figure 93. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Potomac River Mile 96.33 (LPOTTF)
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Figure 94. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Potomac River Mile 89.21 (LPOTTF)
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Figure 95. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Potomac River Mile 80.72 (LPOTTF)
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Figure 96. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Potomac River Mile 71.05 (POTOH)

BIC

PDC



0.0

0.5

1.0

1.5

2.0

2.5

3.0

2002 2003 2004 2005 2006

Potomac River: WASP Grid Temporal Profile
Segment 33 - River Mile: 64.46

D
ai

ly
 A

vg
 B

io
tic

 C
ar

bo
n 

(m
g/

L)

Date/Time

Model Data (CBP)

0

1

2

3

4

5

6

7

8

9

10

2002 2003 2004 2005 2006

Potomac River: WASP Grid Temporal Profile
Segment 33 - River Mile: 64.46

D
ai

ly
 A

vg
 P

ar
tic

ul
at

e 
D

et
rit

us
 C

ar
bo

n 
(m

g/
L)

Date/Time

Model Data (CBP)

Figure 97. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Potomac River Mile 64.46 (POTOH)
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Figure 98. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Potomac River Mile 50.18 (UPOTMH)
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Figure 99. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Potomac River Mile 19.88 (LPOTMH)
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Figure 101. Time Series Plots for Computed and Observed Daily Average PCB3+ at Potomac River Miles 113.15 and 112.77
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Figure 103. Time Series Plots for Computed and Observed Daily Average PCB3+ at Potomac River Miles 107.20 and 106.58
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Figure 105. Time Series Plots for Computed and Observed Daily Average PCB3+ at Potomac River Miles 77.51 and 72.64
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Figure 106. Spatial Profiles of Computed and Observed Daily Average BIC and PDC in Potomac (Winter)
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Figure 107. Spatial Profiles of Computed and Observed Daily Average BIC and PDC in Potomac (Spring)
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Figure 108. Spatial Profiles of Computed and Observed Daily Average BIC and PDC in Potomac (Summer)
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Figure 109. Spatial Profiles of Computed and Observed Daily Average BIC and PDC in Potomac (Fall)
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Figure 110. Spatial Profiles of Computed and Observed Daily Average PCB3+ in Potomac on April 12 and July 25, 2005
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Figure 111. Spatial Profiles of Computed and Observed Daily Average PCB3+ in Potomac on July 27 and August 13, 2005
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Figure 112. Spatial Profiles of Computed and Observed Daily Average PCB3+ in Potomac on October 28 and 29, 2005
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Comparative Statistics:
 Mean Error = -5.851E+00
 Abs Mean Error = 6.10
 Relative Error = 2.40
 N = 36
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Comparative Statistics:
 Mean Error = 0.143
 Abs Mean Error = 1.04
 Relative Error = 0.453
 N = 36
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Comparative Statistics:
 Mean Error = -1.138E-01
 Abs Mean Error = 0.923
 Relative Error = 0.564
 N = 26
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Comparative Statistics:
 Mean Error = 0.295
 Abs Mean Error = 0.433
 Relative Error = 0.631
 N = 26
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Figure 113. CFDs for Computed and Observed Daily Average Sorbents and PCB3+ in Anacostia
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Figure 114. Time Series Plots for Computed and Observed Daily Average BIC and PDC at Anacostia River Mile 3.39
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Figure 115. Time Series Plots for Computed and Observed Daily Average PCB3+ at Anacostia River Mile 3.39
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Figure 116. CFDs for Daily Average Flow and Sampling Days for Ambient Conditions and Direct Drainage in the Anacostia
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Figure 117. Spatial Profiles of Computed and Observed Daily Average BIC and PDC in Anacostia on May 6, 2002
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Figure 118. Spatial Profiles of Computed and Observed Daily Average BIC and PDC in Anacostia on June 24, 2002
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Figure 119. Spatial Profiles of Computed and Observed Daily Average BIC and PDC in Anacostia on August 31, 2002
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Figure 120. Spatial Profiles of Computed and Observed Daily Average PCB3+ in Anacostia on May 6 and June 24, 2002
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Figure 121.  Spatial Profiles of Computed and Observed Daily Average PCB3+ in Anacostia on August 31 and October 18, 2002
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Figure 122. Time Series Plot for Computed and Observed Daily Average PCB3+ in Occoquan Bay
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Figure 123. Time Series Plot for Computed and Observed Daily Average PCB3+ in Mattawoman Creek
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Figure 124. Comparisons Between Computed and Observed Seasonal Medians and Ranges for PCB3+ in UPOTTF

2002-2005 Seasonal Range of Daily Average Total PCB3+
in the Potomac Estuary Upper Tidal Fresh (UPOTTF) Zone

Segments 79 to 96
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Figure 125. Comparisons Between Computed and Observed Seasonal Medians and Ranges for PCB3+ in LPOTTF

2002-2005 Seasonal Range of Daily Average Total PCB3+
in the Potomac Estuary Lower Tidal Fresh (LPOTTF) Zone

POTPCB Segments 45 to 78
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Figure 126. Comparisons Between Computed and Observed Seasonal Medians and Ranges for PCB3+ in POTOH

2002-2005 Seasonal Range of Daily Average Total PCB3+
in the Potomac Estuary Oligohaline (POTOH) Zone

POTPCB Segments 25 to 44
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Figure 127. Comparisons Between Computed and Observed Seasonal Medians and Ranges for PCB3+ in UPOTMH

2002-2005 Seasonal Range of Daily Average Total PCB3+
in the Potomac Estuary Upper Mesohaline (UPOTMH) Zone

POTPCB Segments 9 to 24
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Figure 128. Comparisons Between Computed and Observed Seasonal Medians and Ranges for PCB3+ in LPOTMH

2002-2005 Seasonal Range of Daily Average Total PCB3+
in the Potomac Estuary Lower Mesohaline (LPOTMH) Zone

POTPCB Segments 1 to 8
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Figure 129. Comparisons Between Computed and Observed Seasonal Medians and Ranges for PCB3+ in ANAC

2002-2005 Seasonal Range of Daily Average Total PCB3+
in the Anacostia River Mainstem (ANAC) Zone

POTPCB Segments 210 to 246
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Potomac River Tidal Fresh Zone - Total PCBs in Benthic Feeders
(1999-2005)
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Figure 130. Lipid-Normalized Total PCB Body Burdens in Benthic Feeding Fish Species in Potomac and Anacostia Rivers
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Figure 131. Comparison of Computed and Estimated First-Order Loss Rates for PCB3+

Comparison of First-Order Loss Rates for PCB3+
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Figure 132. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Load at Chain Bridge
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Figure 133. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Loads from Direct Drainage
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Figure 134. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Loads from CSOs
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Figure 135. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Loads from Point Sources
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Figure 136. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Load from Atm Wet/Dry Deposition
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Figure 137. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Downstream Boundary Condition
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Figure 138. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Sediment Initial Conditions
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Figure 139. Sensitivity of Model Calibration Results to Plus/Minus 30 Percent Changes in PCB3+ Sediment-Water Mass Transfer Rate
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Figure 140. Spatial Profiles of Computed Daily Average PCB3+ in Potomac Water Column in First Year of 100-Year Simulation
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Figure 141. Spatial Profiles of Computed Daily Average PCB3+ in Anacostia Water Column in First Year of 100-Year Simulation
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Figure 142. Long-Term Time Series Plots of PCB3+ in Potomac (top) and Anacostia (bottom) Sediments
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Figure 143. Principal PCB3+ Mass Loads and Fluxes in the Potomac River Estuary
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Figure 144. Mass Balance Components for PCB3+ in the Potomac for the Model Calibration Period (2002-2005)
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Figure 145. Mass Balance Components for PCB3+ in the Anacostia for the Model Calibration Period (2002-2005)
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