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Geologic Units Hydrogeologic Units

System Series Formation Aquifers and Confining Units

Holocene
Quaternary Pleistocene Undifferentiated Surficial Aquifer

Pliocene Undifferentiated
Tertiary Aquifer

and Confining Unit
Oligocene River Bend Formation

Tertiary Castle Hayne Castle Hayne Aquifer
Formation and Confining Unit

Paleocene Beaufort Formation

Rocky Point
Member

Pee Dee Aquifer
and Confining Unit

Peedee Formation

Black Creek Confining Unit
Cretaceous Upper Cretaceous

Black Creek
Formation Black Creek Aquifer

Shading indicates unit is present beneath the Wilmington Site.

Reference: Lautier, 1998

Figure 3.4-1. General relationship between aquifers and geologic units in the region.
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References: See Appendix A.

Figure 3.4-2. Extent of the Castle Hayne Aquifer.
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References: See Appendix A.

Figure 3.4-3. Extent of the Peedee Aquifer.
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References: See Appendix A.

Figure 3.4-4. Extent of the Black Creek Aquifer.
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References: See Appendix A.

Figure 3.4-5. Extent of the Upper Cape Fear Aquifer.
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References: See Appendix A.

Figure 3.4-6. Extent of the Lower Cape Fear Aquifer.



Explanation
Groundwater level measurement location

Groundwater elevation contours (ft msl, 2007)

-Based on nearby measurements
Inferred from modeling and

-. professional judgment

(contour interval = 2 ft)

- Boundaries between Site
sectors (see Figure 1-2)

1 GLE Study Area

~:~JWlmington Site

[• Surface water

Roads

Building or structure

[--] Swampy area (<6 ft msl)

, Approximate groundwater flow direction

N 0 1,000 2,000

A Feet

References: See Appendix A.

Figure 3.4-7. Surficial Aquifer groundwater elevation contours (2007).
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Reference: RTI data and analysis Figure 3.4-8. Example Surficial Aquifer hydrographs.



S

Approximate
Wilmington Site

Location

I
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Note:
The sandstone aquifer identified here
(Peedee Aquifer) corresponds to the
Principal Aquifer at the Wilmington Site.

Reference: Bain, 1970

New Hanover County, North Carolina
Approximate cross section location

T
VER1ICAL SCALE GREATLY EXAGGERATED

Wilmington Site

Inset not to scale

Figure 3.4-9. Hydrogeologic cross section through New Hanover County, NC.



Explanation
0 Pumping well
* Groundwater monitoring well

-Boundaries between Site
sectors (see Figure 1-2)

Groundwater elevation contours (ft msl, 2007)

- Based on nearby measurements

- - - Inferred from modeling and
professional judgment

Contour interval = 2 ft
Western extent of semiconfining unit

-Based on site data

- - Inferred from Bain (1970)

Roads

D GLE Study Area

L Wilmington Site

Surface water

Building or structure

Swampy area (<6 ft msl)

A Approximate flow direction

N 0 1,000 2,000

A Feet
Note: Hachures on dosed contours indicate groundwater
depressions. Closed contours with no hachures are
groundwater mounds.

References: See Appendix A.

Figure 3.4-10. Principal Aquifer groundwater elevation contours (2007).
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Explanation
Hydraulic conductivity (ft/day)
based on pumping test data

0 0.00-10.00

N 10.01 - 30.00

0 30.01 - 81.00

Hydraulic conductivity (ft/day)
based on slug test data

0 0.00-10.00

* 10.01 - 30.00

I
/

0>
*

0 30.01 - 81.00

- -- Boundaries between Site
sectors (see Figure 1-2)

Roads

D GLE Study Area

1 Wilmington Site

/
- -

Surface water

I Building or structure

N 0 1,000 2,000

Feet
Note: Data within and northwest of the GLE
Study Area reflect conditions in the Principal
and Surficial aquifers, which are hydraulically
connected in this area.

References: See,

Figure 3.4-12. Measured Principal Aquifer hydraulic conductivity (ft/day).
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Environmental locations

Pumping well

Centroid of GLE Study Area

Simulated Principal Aquifer
groundwater elevations (ft msl)
(Contour interval = 1 ft)
Roads

1 mile radius

2 mile radius N 0
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Surface Water

Building or Structure

Swampy area (<6 ft msl)

George Creek
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Note: Principal Aquifer groundwater elevations are based on
RTI's Site groundwater model results and pumping rates
measured in November 2007 (see Section 4.4.1 for
more information about the Site groundwater model).
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Figure 3.4-13. Locations with known or potential environmental issues in the vicinity of the Site.



N th Explanation

it rWell Analytical Results

* < standard*, data 2002-2006

o < standard*, data through 2007

* > standard*, data 2002 - 2006

- - Boundaries between Site
sectors (see Figure 1-2)

---- ]Monitoring area**

Surface water

Swampy area (<6 ft msl)

GLE Study Area

SWilmington Site

N 0 1,000 2,000AI
Feet

References: See Appendix A.

4 * Groundwater concentrations are compared to the NC DENR
standards listed in 15A NCAC 02L .0202,

Most wells displayed outside monitoring areas are used to monitor
7 ,for volatile organic compounds in Principal Aquifer groundwater.
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Figure 3.4-14. Summary of groundwater quality data - all monitored constituents.



Explanation
R Tw

Well Analytical Results

S< standard*, data 2002 - 2006

* < standard*, data through 2007

• > standard*, data 2002 - 2006

- - Boundaries between Site
sectors (see Figure 1-2)

D GLE Study Area

• Wilmington Site

Surface water

Swampy area (<6 ft msl)

N 0 1,000 2,000

AFeet
References. See Appendix A.

* Groundwater concentrations are compared to the NC DENR
standards listed in 15A NCAC 02L 0202

Ali-

Figure 3.4-15. Summary of groundwater quality data - organic constituents.



Explanation
Well Analytical Results

S < standard*, data 2002-2006

S < standard*, data through 2007

* > standard*, data 2002-2006

- - - Boundaries between Site
sectors (see Figure 1-2)

C GLE Study Area

~ Willmington Site

Surface water

Swampy area (<6 ft msl)
N 0 1,000 2,000

A Feet

References: See Appendix A.

* Groundwater concentrations are compared to the NC DENR
standards listed in 15A NCAC 02L .0202.
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Figure 3.4-16. Summary of groundwater quality data - inorganic and physical constituents.
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Well Analytical Results
* < standard*, data 2002 - 2006

* > standard*, data 2002 - 2006

- - Boundaries between Site
sectors (see Figure 1-2)

Surface water

Swampy area (<6 ft msl)

GLE Study Area

• Wilmington Site

N 0 1,000 2,000

Feet

References: See Appendix A

" Groundwater concentrations are compared to the NC DENR
standards listed in 15A NCAC 02L .0202
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Figure 3.4-17. Summary of groundwater quality data - gross alpha activity.
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Explanation

0 USGS Stream Gage

* Wilmington Site

Rivers and Streams

County Boundary
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References: See Appendix A.
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Figure 3.4-18. Regional surface waters.



n JFinal Process Lagoons
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SWilmington Site
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Figure 3.4-19. Wilmington Site surface waters.
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Explanation

* GEH Monitoring Stations

A NCDENR DWQ Monitoring Stations

Interstate

Highway

Major Road

Rivers and Streams

-- County Boundary

WCape Fear River Sub-Basin
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E: Wilmington Site
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A Miles
References: See Appendix A.

Figure 3.4-20. Water quality monitoring locations.
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* Major (>1 MGD) NPDES-permitted discharges
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Rivers of Interest
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S......Northeast Cape Fear River Sub-Basin
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Figure 3.4-21. National Pollutant and Discharge Elimination System (NPDES) permittees on the
Northeast Cape Fear River and Prince George Creek in New Hanover County.
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Road

Effluent channel Ej Wilmington Site
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References: See Appendix A.

Figure 3.4-22. Wilmington Site stormwater sampling locations.
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Figure 3.4-23. Current Wilmington Site drainage.
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References: See Appendix A.

Figure 3.4-24. Estimated erosion rates.
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Elevation Ranges (NAVD)

Z-] 0.0 ft - 9.3 ft

[ 9.4 ft- 17.9 ft

18.0 ft -25.9 ft

- 26.0 ft - 33.1 ft

- 33.2 ft - 76.0 ft

N 0 1,000

0Feet

Note: North American Vertical Datum (NAVD) is

References: See Appendix A.

Explanation
Other Features

- -- Boundaries between Site
sectors (see Figure 1-2)

Surface Water

100-year Floodplain (7.9 NAVD)

S500-year Floodplain (9.3 NAVO)

GLE Study Area

2,000 Wilmington Site

sirmiar t ft rest. Apparent mapping inconsistencies exist Detween
the USGS elevations and the floodplain extent.

Figure 3.4-25. Floodplain and elevation distribution in the area of the Proposed GLE Facility.
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Figure 3.4-26. Wilmington Site wetlands as classified by the National Wetlands Inventory.
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Greene

Robeson

Explanation

Peedee Aquifer Boundary

Wilmington Site

Well Measurements (ft msl)

0
0
0

-41.3 - -5.23

-5.2 - 17.7

17.7-38.8

March 1975 Piezometric Surface
(ft msl)
W---40.0 - -24.6

S-24.6 - -9.2

-9.2 - 6.4

6.4 -21.9

21.9 -37.4

37.4 -52.9

52.9 -68.4

68.4 -83.9

83.9 - 99.4

0 38.8-68.0

Note:
The piezometric surface was derived from water
elevations in USGS and DENR DWR databases
using an inverse distance weighted interpolation
method (Wilson, 2007). (Mapped delineation of
fresh/salt water transition zone not available for
1975.)

0 68.0- 115.5

N 0 15 30

A Miles
References: See Appendix A.

Figure 3.4-27. Peedee Aquifer groundwater elevations, 1975.



Robeson

- Peedee Aquifer Boundary

ID Wilmington Site

E Peedee Fresh/Salt Transitic

Well Measurements (ft ms
* -41.3 -- 5.23

0 -5.2-17.7

0 17.7-38.8

* 38.8-68.0

* 68.0- 115.5

N 0 10

AMiles

References: See Appendix A.

Explanation
February 2007 Piezometric Surface
(ft msl)
[-I]-40.0 - -24.6

onZone
o o -24.6--9.2

sl) U -92-6.4

S6.4 -21.9

21.9 - 37.4

37.4- 52.9

20 52.9-68.4

= 68.4-83.9

83.9-99.4

Note:
The piezometric surface was derived from water
elevations in USGS and DENR DWR databases
using an inverse distance weighted interpolation
method (Wilson, 2007).
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Figure 3.4-28. Peedee Aquifer groundwater elevations, 2007.



Randolph

South Carolina Explanation

Notes:
The approximate elevation decrease rate is based N
on data from individual wells in the USGS and
DENR DWR water level databases (Wilson, 2007).
Calculated by subtracting oldest from the most
recent available water level and dividing this
difference by the time period between measurements
(i.e., negative values indicate rates of water-level
decline, and positive values indicate rates of
water-level rise). Only wells with a historical water
level record greater than 5 years were included.
An inverse distance weighted interpolation method
was used to generate the displayed rate change
pattern. The average date span is 1977 to 2002
(RTI analysis, 2007).

Peedee Aquifer Outline Area Elevation Decrease

Wilmington Site 
(ft/yr)

-2.9 -- 11

Peedee Fresh/Salt Transition Zone 11 J -1 -- 0.2

Elevation Decrease Rate in Wells -o
(ftlyr) [j1 -0.2-0

A -2.9--i1 F 10-0.3
A -1:--0 .2 M 0.3-0.7

L\ -U.2 - U

* 0-0.3

* 0.3-0.7

N 0 15 30

A MilesReferences: See Appendix A.

Figure 3.4-29. Approximate rate of groundwater elevation decrease in the Peedee Aquifer.
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Note: Site potable water supply is provided by three wells just east of the Wilmington Site.

Reference: RTI data and analysis, 2007.

Figure 3.4-30. Annual groundwater withdrawals at the Wilmington Site.
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Reference: RTI data and analysis, 2007.

Figure 3.4-31. Annual average water levels in monitoring wells installed
in the Peedee Aquifer at the Wilmington Site.




