
A summary of the discussions on this topic
will be presented by Dr. Namsoo Suk.

Boundary Condition Sensitivity Analysis
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Relative Impact of the Four Boundaries:  Relative Impact of the Four Boundaries:  
Delaware Trenton, Schuylkill, C&D, and the Delaware Trenton, Schuylkill, C&D, and the 

Mouth of the BayMouth of the Bay

Objectives: To understand the relative temporal Objectives: To understand the relative temporal 
and spatial impacts of the four major boundaries on and spatial impacts of the four major boundaries on 
water quality in the main channel.   water quality in the main channel.   

Simulation Period: 8/1/01 to 11/29/02 (486 days)Simulation Period: 8/1/01 to 11/29/02 (486 days)

Four Boundaries, mouth of the Bay, C&D Canal, Four Boundaries, mouth of the Bay, C&D Canal, 
Schuylkill River, and Delaware Trenton, were Schuylkill River, and Delaware Trenton, were 
considered.considered.

No loadings were assigned other than 100 mg/l of No loadings were assigned other than 100 mg/l of 
conservative chemical at four boundaries at a time conservative chemical at four boundaries at a time 
(4 simulations) plus all four boundaries (1 (4 simulations) plus all four boundaries (1 
simulation)simulation)

Considered water column only.Considered water column only.

Initial concentrations for the chemical were set to Initial concentrations for the chemical were set to 
zero. zero. 

Conservative simulation setup: no decay, no Conservative simulation setup: no decay, no 
diffusion, no volatilization and no diffusion, no volatilization and no resuspensionresuspension or or 
settling settling 
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Spatial Plot: Relative Impact of Boundary Conditions
During the simulation period of 10/30/01 through 11/29/02; Conservative; Zero loadings;

100 mg/l for Boundary @ Mouth of the Bay
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Figure 1

Figure 2

•Minimal influence to the Philadelphia 
area (RM 100) by the Mouth of the 
Bay condition.
•The dummy chemical is diluted to its 
half strength when it reached to the 
RM 44.

Temporal Plot: Relative Impact of Boundary Conditions
During the simulation period of 10/30/01 through 11/29/02; Conservative; Zero loadings;

100 mg/l for Boundary @ Mouth of the Bay @Node 20 (RM 60.6)
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Figure 2A
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Spatial Plot: Relative Impact of Boundary Conditions
During the simulation period of 10/30/01 through 11/29/02; Conservative; Zero loadings;

100 mg/l for Boundary @ C&D
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Spatial Plot: Relative Impact of Boundary Conditions
During the simulation period of 10/30/01 through 11/29/02; Conservative; Zero loadings;

100 mg/l for Boundary @ Schuylkill R.
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Spatial Plot: Relative Impact of Boundary Conditions
During the simulation period of 10/30/01 through 11/29/02; Conservative; Zero loadings;

100 mg/l for Boundary @ Trenton
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Figure 7

Temporal Plot: Relative Impact of Boundary Conditions
During the simulation period of 08/01/01 through 11/29/02; Conservative; Zero loadings;

100 mg/l for Boundary @ Trenton @Node 20 (RM 60.6)
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Spatial Plot: Relative Impact of Boundary Conditions
During the simulation period of 10/30/01 through 11/29/02; Conservative; Zero loadings;

100 mg/l for Boundaries @ Mouth, C&D, Schuylkill, and Trenton
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Temporal Plot: Relative Impact of Boundary Conditions
During the simulation period of 08/01/01 through 11/29/02; Conservative; Zero loadings;
100 mg/l for Boundaries @ Mouth, C&D, Schuylkill, and Trenton @Node 20 (RM 60.6)
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Figure 10

Dilution is caused by the Pt. 
source discharges and tributary 
inflows in this simulation.

The model takes about 90 
days to reach the pseudo 
steady state
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Spatial Plot: Relative Impact of the Boundary Conditions 
During the Simulation period of 10/30/01 through 11/29/02: Median Values:

B.C. = 100 mg/l @ Mouth of the Bay, C&D, Schuylkill, and/or Trenton 
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Average daily flow at Trenton during the simulation period
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Spatial Plot: Relative Impact of the Boundary Conditions:
During the simulation period of 10/30/01 through 11/29/02: Median Values:

BC. = 100mg/l for Mouth of the Bay, C&D, Schuylkill, and/or Trenton
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A summary of the discussions on this topic
will be presented by Dr. Namsoo Suk.
Conclusions:

The downstream boundary appears to have a 
significant influence in the lower 1/3 of the 
estuary. 
The Delaware River at Trenton appears to have 
a significant influence in the upper 2/3 of the 
estuary. 

Boundary Condition Sensitivity Analysis



Conclusions:
The influences of the C&D Canal and 
Schuylkill River are smaller and centered on the
locations where they enter the Delaware 
Estuary.
The influence of wastewater discharges and 
minor tributaries is greatest in the central
portion of the estuary.

Boundary Condition Sensitivity Analysis


