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Figure B-11: Boundary conditions in model layer 2 (Alluvium). The light blue lines to the west and south are general head 

boundaries. The crosses represent locations where water level data was collected in the alluvium for model calibration 

purposes. 
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Figure B-12: Boundary conditions in model layers 4 (Vincentown) and 5 (Hornerstown). The light blue lines to the north, 

west and south represent general head boundaries. The crosses represent locations where data was taken in the 

Vincentown to aid in model calibration. 
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Figure B-13: Boundary conditions in model layer 7 (Mount Laurel-Wenonah) . The light blue lines to the north and south 

create a slight overall gradient to the south. 

2251-ESP-GW-002- Groundwater Model Calc Package 



CALC. NO. 2251-ESP-GW-002 

#1. MACTEC CALCULATION SHEET REV.B1 

PSEG SITE ESP APPLICATION PROJECT Page 84 of 114 
PROJECT No. 6468-08-2251 

Figure B-14: Zones of hydraulic conductivity in model layer 1 (fills). The grey area represents the lower permeable 

hydraulic fill and the light yellowish areas estimated or assumed extents of structural fill associated with the Salem and 

Hope Creek units and probable disturbed areas of hydraulic fill associated with piles driven to support the Hope Creek 

Cooling Tower. The black areas are no-flow nodes representing impermeable structures extending below the water 

table. In the model, the hydraulic fill has a relatively low horizontal hydraulic conductivity of about 0.1 ft/d, while the 

structural fill has one of 6.5 ft/d. 
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Figure B-15: Zones of hydraulic conductivity in model layer 2 (alluvium). The light yellowish areas indicate estimated or 

assumed presence of structural fill within this layer (Kh = 6.5 ft/d). The pink areas are alluvium with a specified Kh of 

3.89 ft/d. 

2251 -ESP-GW-002- Groundwater Model Calc Package 



CALC. NO. 2251-ESP-GW-002 

~ MACTEC CALCULATION SHEET REV.O 

PSEG SITE ESP APPLICATION PROJECT Page 86 of 114 
PROJECT No. 6468-08-2251 

Figure B-16: Zones of hydraulic conductivity in model layer 3 (Kirkwood aquitard). The two light squares in the northern 

parcel for expansion indicate locations where the Kirkwood was noted to be absent. The extents of these areas are not 

known, and may allow some communication between the alluvium and the Vincentown. This may not be very significant 

as the mean head differential between these units is not great. The hydraulic conductivity of the alluvium was assigned 

to these areas. It is also likely that some gaps in the Kirkwood may exist around the nuclear islands as a result of 

excavations there; however, these gaps may be small and insignificant when compared to the domain of the model. 

Further, backfill material in excavated areas contained fines that may have effectively sealed these small gaps in the 

Kirkwood aquitard where breached. 
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Figure B-17: Zones of net recharge in the calibrated model-layer 1. The light blue area (Zone 1) is 0.15 inches per year 

(in/yr) and the light green area (Zone 4) is also of low net recharge at 0.61 in/yr due to the low permeability of the 

hydraulic fill and evapotranspiration potential of the vegetation in the undeveloped areas. The red colored area (Zone 3) 

in the central portion of the facility is assigned a rate of 1.27 in/yr based on calibration results . The dark area (Zone 6) 

south of Salem units is assigned a rate of 8 inches per year based on ARCADIS modeling and that the structural fill 

presents a pathway directly to the river (except where sheet piling was left in place). The light purple area (Zone 5) at 

the switchyards is considered relatively impermeable, but autocalibration suggested a higher than expected rate (1.83 

in/yr) and may represent runoff which recharges at the perimeter of the area. White open areas (Zone 2) are zero net 

recharge, essentially at surface water bodies (which are discharge locations or allow seepage through the MODFLOW 

river package) and large buildings. 
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Figure B-18: Calibrated model piezometric contours (ft NAVD88) in model layer 1-fills. The contours show a general 

pattern of higher heads near the middle of the model domain with flow radially to sinks, i.e., the Delaware River, 

wetland areas, and vertically downward. Highs within the layer reach a high of about 3.9 feet NAVD88. 
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Figure B-19: Calibrated model piezometric contours (ft NAVD88) in model layer 2- alluvium. These are very similar to 

those in the fill layer, but slightly lower, with a maximum head in the layer of about 3.5 ft NAVD88. 
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Figure B-20: Calibrated model piezometric contours (ft NAVD88) in model layer 4- Vincentown. Flow is in from the 

north and out to the west and south towards the Delaware River. 
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Figure B-21: Calibrated model piezometric contours (ft NAVD88) in model layer 5- Hornerstown unit. These are very 

similar to those for the Vincentown as the boundary conditions in the two layers are alike. There is some slight 

difference as this layer is closer to the leaky Navesink aquitard and the underlying Mount Laurel-Wenonah. 
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Figure B-22: Calibrated model piezometric heads (ft NAVD88) in model layer 7- Mount Laurel-Wenonah aquifer. The 

influence of the leaky aquitard with seepage from the overlying aquifers is apparent in the mounding as opposed to a 

simple linear monotonic gradient across the layer that would be expected if the layers were isolated. 
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Figure B-23 : Plot of Model-Computed Heads (feet NAVD88) versus Observed Water Levels 
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Figure B-24: Location of soil retention barrier and simulated dewatering wells in alluvium- modified model layer 3. The 

purple line is the barrier, represented in MODFLOW with the horizontal flow barrier package as an equivalent 1-foot 

thick barrier with effective hydraulic conductivity of 1x10-5 centimeters per second. The small red squares represent the 

dewatering wells in this model layer, and are approximately 100 feet apart. Wells are represented in this model using 

the drain package with high conductance and reference elevation set just above the bottom of the layer or to a depth 

that achieves the target dewatering levels. This configuration is not meant to define any design components but is 

intended only to simulate potential dewatering of the area in the shallow zone to estimate a dewatering rate. The 

dewatering simulation is to some degree hypothetical as the final extent of the areas to be dewatered will not be 

determined until the COLA stage when the final unit technology and layout are fixed. The extent ofthe area shown 

above is about 1950 feet in a north-south direction and 1650 feet in an east-west direction. This outer barrier also 

extends from elevation 5 ft NAVD88 down to -90ft NAVD88 (from surface fill down through the Kirkwood into the upper 

portion of the Vincentown) (see figure B-25). 
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Figure B-25: Locations of soil retention barriers in upper Vincentown- model layer 5. Both inner and outer barriers 

penetrate the Kirkwood aquitard and extend down into the Vincentown to approximate elevation-90ft NAVD88. The 

dimensions of the inner ring are 1095 ft in a north-south direction and 900ft in the east-west direction. Well locations, 

as represented in the model with drain nodes, are shown as the small red squares. 
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Figure B-26: Locations of simulated dewatering wells in the lower Vincentown unit. The locations of the wells follow the 

alignment of the barriers, and are about 200 feet apart. This depth is compatible with depth of deep dewatering wells 

employed at the Hope Creek unit dewatering. The wells are represented using the drain package in MODFLOW as they 

were for the alluvial and upper Vincentown aquifers. 
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Figure B-27: Contours of drawdown (ft below static condition) at one year of dewatering in fills . 
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Figure B-28: Contours of drawdown (feet be low static cond ition) at one year of dewatering in the alluvi um. 
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Figure B-29: Contours of drawdown (feet below static condition) at one year of dewatering the upper Vincentown. 
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Figure B-30: Hydrograph - Simu lated drawdown feet below stat ic condition in the vicinity of t he Hope Creek coo ling 

tower in the alluvium. OBS-4 is a hypothetical observation point used to create the hydrograph for this location . Units 

are feet for drawdown and days for time. 
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Figure B-31: Simu lated drawdown (ft be low stat ic condit ion ) in the vic inity of Hope Creek Unit 1 in the alluvium. OBS-7 is 

a hypothet ica l observation point used to create the hyd rograph for th is location . Units are feet for drawdown and days 

for time. 
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Figure B-32: Simulated drawdown (feet below static condition) in the vicinity of Sa lem Units 1 and 2 in the alluvium. 

OBS-6 is a hypothetical observation point used to create the hydrograph for this location . Units are feet for drawdown 

and days for time. 
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Figure B-33: Simu lated drawdown (feet be low static condition ) in the vicinity of the cooling tower in the Vincentown. 

OBS-1 is a hypothetical observation point used to create the hydrograph for this location. Units are feet for drawdown 

and days for time. 
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Figure B-34: Simulated drawdown (feet below static condition) in the vicinity of the Hope Creek Unit 1 in the 

Vincentown. OBS-2 is a hypothetical observation point used to create the hydrograph for this location. Units are feet for 

drawdown and days for time. 
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Figure B-35: Simulated drawdown (feet below static condition) in the vicinity of the Salem Units 1 and 2 in the 

Vincentown . OBS-3 is a hypothetical observation point used to create the hydrograph for this locat ion. Units are feet for 

drawdown and days for time. 
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Figure 36: Contours of drawdown (feet below static condition) at one year of dewatering in the alluvium - low vertical 

hydraulic conductivity in the Kirkwood. In this sensitivity run, the vertical hydraulic conductivity of the Kirkwood aquitard 

has been decreased to 0.001 feet per day. 
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Figure B-37: Extent of assumed breach in the Kirkwood for assessing hydrostatic loading. The light yellow band around 

the black square illustrates the gap in the Kirkwood aquitard created to accommodate the nuclear island (a 440-foot 

square area). The larger yellow line rectangles show the location ofthe inner and outer soil retention barriers. 
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Figure B-38: Simulated post-construction piezometric heads (feet NAVD88) in the alluvium or structural fill. The breach 

in the Kirkwood at the site of the new unit is as shown on Figure B-37. At existing site structures, the maximum 

estimated hydrostatic loading under average conditions is about 3.5 feet NAVD88. Within the soil retention barrier, 

heads approach 5.3 feet NAVD88. 

2251 -ESP-GW-002 - Groundwater Model Calc Package 



.,.. 
,• 

CALC. NO. 2251-ESP-GW-002 

~ MACTEC CALCULATION SHEET REV.O 

PSEG SITE ESP APPLICATION PROJECT Page 1 09 of 114 
PROJECT No. 6468-08-2251 

H R R 

1000 reet 
~----1.2-------

1.4 1.4 

Figure B-39: Simulated post-construction piezometric heads (feet NAVD88) in the upper Vincentown. The breach in the 

Kirkwood at the site ofthe new unit is as shown on Figure B-37. Differences in heads across most ofthe model domain 

from pre- to post-construction are slight. 
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Attachment C 

Figures Depicting Bounding Conditions for the Proposed Excavation and Dewatering 
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ATTACHMENT D 

Hand Calculation for Dewatering Well Rate Balance 
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