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PCB MASS LOADING SUMMARY 

During this site evaluation BrightFields determined that the site is no longer was contributing to 

PCB mass loading via overland flow.  This determination was made because of the interim 

remedial action that was completed on the site to contain the “Iron Rich” material.  The surface 

soil surrounding the “Iron Rich” material does not contain PCBs above analytical detection 

limits.  The PCB mass loading rate to surface water via groundwater transport is discussed 

below.  A summary of the results is included below and the details of the calculations are 

included as attachments to this Appendix. 

GROUNDWATER DISCHARGE ANALYSIS 

Groundwater discharge is based on the hydraulic conductivity of the soil, the groundwater 
gradient, and the cross-sectional area of the aquifer.  A breakdown of the individual factors used 
in the Darcy equation is presented below.   

Groundwater was analyzed for PCB congeners; the results indicated that there are relatively low 
concentrations of PCBs in groundwater.  Detected PCB concentrations in groundwater ranged 
from 743 picograms (pg)/L to 5,950 pg/L (7.43 x 10-4 µg/L to 5.95 x 10-3 µg/L).  A numerical 
mean groundwater PCB concentration (0.0025 µg/L) was used in the calculations. 

Based on the RIRA Addendum Groundwater Potentiometric Surface Maps, groundwater 
discharges to both Shellpot Creek and the Delaware River.  Because of the seawall, groundwater 
appears to preferentially discharge to Shellpot Creek.  The site was divided into two zones based 
the water body receiving the groundwater discharge (Shellpot Creek or the Delaware River).   

Input Factors: 

A breakdown of the individual factors is presented below with a brief explanation of their choice.  
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sorption, volatilization, etc. 

The total PCB loading via groundwater discharge is between 0.01 and 0.3 grams per year 
(attached Table C).   

Uncertainty Analysis Associated with Groundwater Transport: 

Specific Areas and Degree of Uncertainty for the Hay Street Sludge Drying Site  

 Groundwater 
PCB 
Concentration  

Hydraulic 
Conductivity 

Horizontal 
Groundwater 
Gradient 

Saturated 
Thickness 

Lateral Discharge 
Distance 

Distance to 
Discharge 
point 

Site Specific 
Information Based on 

groundwater 
congener 
analyses 

Conductivity 
based on 
Aquifer 

Testing - Slug 
test 

Gradient 
based on 
multiple 

numbers of 
professionally 

surveyed 
wells 

High quality 
logs with 
consistent 
saturated 
thickness 

High density sample 
data, good ground-

water flow data 

Directly 
adjacent 

Degree of 
Uncertainty Low  Low Low Low Low Low 

Based on this evaluation the overall uncertainty associated with the Hay Street Sludge Drying 
Site is Low.   





































PCB Loading Calculations - Groundwater Discharge to Surface Water
Hay Street Sludge Drying Site

Wilmington, DE
DE-0024

Liters/day

 Minimum 0.59 0.005 5,600 470

 Maximum 12 0.005 8,000 14,000

 Minimum 0.59 0.005 10,500 880

 Maximum 12 0.005 12,500 21,000

TOTAL

 Minimum 0.59 0.005 16,000 1,400

 Maximum 12 0.005 21,000 35,000

* - Groundwater Discharge (Q) = KiA

Minimum

to Shellpot 0.0254

to Delaware 0.0254

Minimum

to Shellpot 0.0254 0.004

to Delaware 0.0254 0.008

TOTAL 0.012

Discharge to Delaware River

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

Discharge to Shellpot

120

3,600

230

5,600

Groundwater PCB 
Concentration

(µg/L)

350

9,200

TABLE B
Potential Groundwater PCB Concentration Calculation

fOC 

(fraction of organic 
carbon)

Maximum

Location
Maximum Soil 

PCB
(µg/kg)

0.20

0.0254

0.0254

TABLE C
Estimated Mass Loadings of PCBs in Groundwater toSurface Water

0.32

Location
Detected Groundwater Concentration

 (µg/L)

Estimated PCB Mass 
Loading

(g/yr) 

0.13

Maximum
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