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Presentation outline

▪ Calibration of time-variable Conowingo infill

▪ Changes in the delivery of nutrients and sediment 
with dynamic equilibrium (no net long-term 
trapping)
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Calibration of Conowingo infill

▪ The four step calibration approach established over the 
beta developments and its applications were used [1][2][3].

▪ The four steps calibration of Conowingo infill uses multiple 
data sources (e.g., Stationary WRTDS models, mass-balance 
analyses, Coupled SFM-CPMBM, WRTDS, monitoring data) 
in the model parametrization, while achieving a balanced 
representation of all in the model:

▪ Step 1: calibrate for the late-1980/1990 infill state.
▪ Step 2: calibrate changes in deposition leading up to the 2010 infill 

state.
▪ Step 3: calibrate changes in scour leading up to the 2010 infill 

state.
▪ Step 4: use the weight of evidence approach to allow model 

parameters to change over the calibration period.

[1] https://www.chesapeakebay.net/channel_files/24281/20161004_-_bhatt_-_cbp_-_mwqm_-_simulation_of_conowingo_infill.pdf
[2] https://www.chesapeakebay.net/channel_files/25164/20170615_-_bhatt_kh_-_cbp_-_mwcc_-_draft_phase_6.pdf
[3] https://www.chesapeakebay.net/channel_files/24720/20170725_-_bhatt_-_cbp_-_mwqm_-_draft_phase_6_applications.pdf 3



NSE of monthly nitrogen load

NSE of annual nitrogen load

= 0.666

= 0.861

Model performance - Nitrogen

The annual and monthly Nash-Sutcliffe efficiencies (NSE) for the suspended solids and phosphorus confirm good model performance. 4



NSE of monthly phosphorus load

NSE of annual phosphorus loads

= 0.942

= 0.935

Model performance - Phosphorus

The annual and monthly Nash-Sutcliffe efficiencies (NSE) for the suspended solids and phosphorus confirm good model performance. 5



NSE of monthly sediment load

NSE of annual sediment load

= 0.970

= 0.961

Model performance - Sediment

The annual and monthly Nash-Sutcliffe efficiencies (NSE) for the suspended solids and phosphorus confirm good model performance. 6



NITROGENSUSQUEHANNA RIVERJune Draft
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NITROGENSUSQUEHANNA RIVERPhase 6
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PHOSPHORUSSUSQUEHANNA RIVERJune Draft
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PHOSPHORUSSUSQUEHANNA RIVERPhase 6
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SEDIMENTSUSQUEHANNA RIVERJune Draft
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SEDIMENTSUSQUEHANNA RIVERPhase 6
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Dynamic equilibrium (DE)
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Changes in the delivery of nutrients and 
sediment between 1990s infill and 
dynamic equilibrium are shown in lbs.
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Dynamic equilibrium (DE)
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Changes in the delivery of nutrients and 
sediment between 1990s infill and 
dynamic equilibrium are shown in lbs.

Under 
2010 WIP2
loading 
condition



Summary and Conclusions

▪ The calibration of time-variable Conowingo infill 
was reviewed, where the calibrated model showed 
good model performance with respect to WRTDS 
loads as well as observations.

▪ The changes in the delivery of nutrients and 
sediment between 1990s infill and dynamic 
equilibrium (no net long-term trapping) were 
estimated.

▪ Under the 2010 WIP2 loading, the delivery of 
nitrogen increased by approx. 10 Mlbs, phosphorus 
by approx. 1.75 Mlbs, and sediment by approx. 
1350 Mlbs.

15



Appendices 

16



5

103

23

131

5

103

37

146

0

20

40

60

80

100

120

140

160

NH3X NO23 ORGN TOTN

M
ill
io
n
s

Conowingo	Average	Annual	Nitrogen	Delivery

Calibration	(85-14) Calibration	DE	(85-14)

0.9

3.5

1.7

6.2

0.9

4.6
3.8

9.3

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

PO4X PIPX ORGP TOTP

M
ill
io
n
s

Conowingo	Average	Annual	Phosphorus	Delivery

Calibration	(85-14) Calibration	DE	(85-14)

5

107

17

129

6

107

36

149

0

20

40

60

80

100

120

140

160

NH3X NO23 ORGN TOTN

M
ill
io
n
s

Conowingo	Average	Annual	Nitrogen	Delivery

Calibration	(91-00) Calibration	DE	(91-00)

0.9

2.7

1.8

5.4

0.9

4.4
3.6

8.9

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

PO4X PIPX ORGP TOTP

M
ill
io
n
s

Conowingo	Average	Annual	Phosphorus	Delivery

Calibration	(91-00) Calibration	DE	(91-00)

4955

6564

0

1000

2000

3000

4000

5000

6000

7000

TSSX

M
ill
io
n
s

Conowingo	Average	Annual	
Suspended	Solids	Delivery

Calibration	(85-14)

Calibration	DE	(85-14)

3518

6199

0

1000

2000

3000

4000

5000

6000

7000

TSSX

M
ill
io
ns

Conowingo	Average	Annual	
Suspended	Solids	Delivery

Calibration	(91-00)

Calibration	DE	(91-00)

Under calibration loading condition

Changes in the delivery of nutrients and sediment between 1990s infill and dynamic equilibrium are shown in lbs.

17



3

58

14

74

3

58

26

87

0

20

40

60

80

100

120

140

160

NH3X NO23 ORGN TOTN

M
ill
io
ns

Conowingo	Average	Annual	Nitrogen	Delivery

2010	WIP2	(85-14) 2010	WIP2	DE	(85-14)

0.8
1.6

1.1

3.5

0.8

2.1 2.2

5.2

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

PO4X PIPX ORGP TOTP

M
ill
io
ns

Conowingo	Average	Annual	Phosphorus	Delivery

2010	WIP2	(85-14) 2010	WIP2	DE	(85-14)

3

54

12

69

3

54

25

82

0

20

40

60

80

100

120

140

160

NH3X NO23 ORGN TOTN

M
ill
io
ns

Conowingo	Average	Annual	Nitrogen	Delivery

2010	WIP2	(91-00) 2010	WIP2	DE	(91-00)

0.8
1.2 1.1

3.1

0.8

1.9 2.1

4.9

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

PO4X PIPX ORGP TOTP

M
ill
io
ns

Conowingo	Average	Annual	Phosphorus	Delivery

2010	WIP2	(91-00) 2010	WIP2	DE	(91-00)

2681

3496

0

1000

2000

3000

4000

5000

6000

7000

TSSX

M
ill
io
n
s

Conowingo	Average	Annual	
Suspended	Solids	Delivery

2010	WIP2	(85-14)

2010	WIP2	DE	(85-14)

1863

3217

0

1000

2000

3000

4000

5000

6000

7000

TSSX

M
ill
io
n
s

Conowingo	Average	Annual	
Suspended	Solids	Delivery

2010	WIP2	(91-00)

2010	WIP2	DE	(91-00)

Under 2010 WIP2 loading condition

Changes in the delivery of nutrients and sediment between 1990s infill and dynamic equilibrium are shown in lbs.
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▪ Squares and arrows show delivery estimated by Stationary WRTDS model for 2010 infill
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▪ Squares and arrows show delivery estimated by Stationary WRTDS model for 2010 infill
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