


















PCB Mass Loading 
Former Christina Marina 
SIRB ID: DE-1293 
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Groundwater Transport 
Factors 

Value Used Justification/Derivation of Value Used 
min max 

Lateral Discharge 
Distance (ft) 85 275 

The lateral distance across the impacted area of the site 
(assuming a radius of ½ the distance between S7TP-19 and 
TP07) is approximately 85 feet. 

A= Cross-Sectional Area 
(ft2) 553 1,790 Calculated from the saturated thickness and lateral discharge 

distance.  

Groundwater PCB 
Concentration (µg/L) 0.59 3.0 

The maximum concentration observed in the saturated 
subsurface soil  (2.7 mg/kg) was used to determine the 
estimated concentration in groundwater. 

 

Distance to Discharge 
point (ft) Directly adjacent  Approximate distance from property boundary to closest 

surface water location.  

Mass Loading Via Groundwater Transport Result: 

The groundwater discharge is 22 to 6,900 L/day (attached Table A).  The maximum detected 
PCB concentration (2.7 mg/kg) was used to calculate the groundwater concentrations for the 
loading estimate.  The estimated minimum and maximum contaminant mass loading 
contributions are shown in the Table C in the groundwater transport calculations attachment, 
assuming that there are no contaminant losses due to degradation, dispersion, sorption, 
volatilization, etc. 

The total PCB loading via groundwater discharge is between 0.03 and 7.5 grams per year 
(attached Table C).   

Uncertainty Analysis Associated with Groundwater Transport: 

Specific Areas and Degree of Uncertainty for the Christina Marina  

 Groundwater 
PCB 
Concentration  

Hydraulic 
Conductivity 

Horizontal 
Groundwater 
Gradient 

Saturated 
Thickness 

Lateral Discharge 
Distance 

Distance to 
Discharge 
point 

Site Specific 
Information 

Groundwater 
concentration 
based on 
Aroclor data in 
saturated soil 

Conductivity 
based on 
good quality 
logs or 
geotechnical 
logs 

Gradient 
based on few 
professionally 
surveyed 
wells and/or 
tidal 
influenced 
wells 

Few logs, 
consistent 
saturated 
thickness  

Laboratory sample 
data, acceptable 
ground-water flow 
data 

Directly 
adjacent  

Degree of 
Uncertainty Moderate  Moderate Moderate Low to 

Moderate Moderate Low 

Based on this evaluation the overall uncertainty associated with PCB mass loading via 
groundwater discharge at the Christina Marina is low to moderate. 
 











































PCB Loading Calculations - Groundwater Discharge to Surface Water
Former Christina Marina

Wilmington, DE 
DE-1293

Liters/day

 Minimum 0.28 0.005 550 22

 Maximum 5.67 0.024 1,800 6,900

* - Groundwater Discharge (Q) = KiA

Minimum

TP-12 2,700 0.01 0.05 0.6

Minimum

TP-12 3.0 0.024

TABLE A
Groundwater Discharge Calculations

Location

Hydraulic 
Conductivity 

(K)
(ft/day)

Horizontal 
Gradient (i)

(ft/ft)

Cross-
sectional 
Area (A)

(ft2)

Groundwater Discharge*

Gallons/
day

Pore Water PCB
(µg/L)

Maximum

6

1,800

TP-12

7.5

TABLE B
Potential Groundwater PCB Concentration Calculation

Location
Maximum Soil 

PCB
(µg/kg)

fOC 

(fraction of organic 
carbon)

2.96

TABLE C
Estimated Mass Loadings of PCBs in Groundwater to Surface Water

Location
Subsurface Soil Concentration/

Converted to Pore Water Concentration
 (µg/L)

Estimated PCB Mass 
Loading

(g/yr) 

Maximum
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