g“”w U"”o& Nuclear Regulatory Commission
£ Roff ¢ Exhibit # - GLEOO6E-00-BDO1
2535/ 5 pocket # - 07007016

" o™ Identified : 07/11/2012
Admitted: 07/11/2012 withdrawn:
Rejected: Stricken:

GLE Environmental Report Section 3.4 — Water Resources

GLE Environmental Report

Section 3.4 — Water Resources

Revision 0

December 2008

Revision 0: December 2008



GLE Environmental Report Section 3.4 — Water Resources

Table of Contents

3.4 WaALer RESOUICES ...ueviiiiiiiiiieiitte ettt ettt ettt ettt e st e et eessbeesbeeesaneas 3.4-1
341 GIOUNAWALET ...ttt ettt ettt ettt et esbeeset e st e e bt embe e b eesbeessaeeneeenteans 3.4-1
34.1.1 Aquifers and Confining Layers ........ccccovverveeiieciieiieiieieesieesiee e eve e 3.4-1
3.4.1.1.1 Regional Aquifers and Confining Layers .........c..cccocervurrunene 3.4-1
3.4.1.1.1.1 Surficial AQUIfer........ccoveveiiiiiiiiniieeiie e 3.4-1
3.4.1.1.1.2 Castle Hayne Aquifer..........cccocvevvrrireneereennnn, 34-2
3.4.1.1.1.3 Peedee AQUIfer.......ccecvevvierienienieiie e, 34-2
3.4.1.1.1.4 Black Creek Aquifer .........ccceeveeveirienieeieeenne 3.4-3
3.4.1.1.1.5 Upper Cape Fear Aquifer........c.ccccvveerveevvrennnenn. 3.4-4
3.4.1.1.1.6 Lower Cape Fear Aquifer..........ccccevververreennnns 3.4-4
3.4.1.1.2 Wilmington Site Aquifer and Semiconfining Layer-.............. 34-5
3.4.1.1.2.1 Surficial AQUIifer........ccocveveiieriiiiiiieeie e, 3.4-5
3.4.1.1.2.2 Semiconfining Layer..........cccecvevverierivenienennnn, 3.4-6
3.4.1.1.2.3 Principal AQUifer.........ccocvvvciveiienienieniecieens 3.4-6
3.4.1.2  Preexisting Groundwater Impacts ..........cccccveeviieeciieeniieeiie e 3.4-7
3.4.1.2.1 Regional Groundwater Impacts ............cccveveereerierresreennenn, 3.4-7
3.4.1.2.2 Wilmington Site Groundwater Impacts............cccceeveververnnns 3.4-8
3.4.1.2.3  Wilmington Site Groundwater Remediation ....................... 3.4-10
34.1.2.4 GLE Study Area Groundwater Quality ...........ccceevveerneens 3.4-10
342 SUITACE WALETS.....eiiiiiieiiitieete ettt ettt ettt 34-11
3.4.2.1 Streams, Lakes, and Impoundments..............cccoereeriiiiiniiienienieniee, 3.4-11
3.4.2. 1.1 SHIEAMS ..eeuiiiiiiiiieeie ettt 3.4-11
3.4.2.1.2 Lakes and Impoundments.............cccveevvevierireneenneeneeneennnn 3.4-12
3.4.2.1.3  Estuaries and OCanNS ...........cceevereevuereeienieneeiene e 3.4-13
3.4.2.2  Surface Water Quality Characteristics ...........cceevueereenierieriirsieeie e 3.4-13
34221 NCDENR Data ....ccceiiiieiieieieeeee e 3.4-13
3.4.2.2.2 GEH Monitoring Data ...........ccceeeerienienienieeieeieeeeeeeeenn 3.4-14
3.4.2.2.2.1 Radiological Monitoring ...........ccccceeveruverueennne. 3.4-14
3.4.2.2.2.2 Non-radiological Monitoring ...............cc.c....... 3.4-15
3.4.2.3  Pre-Existing Environmental Conditions.............cccevvevierieeveereenneenneennes 3.4-15
3.4.2.4 Historical and Current Hydrologic Data from Non-Related Projects......3.4-16
3.4.2.5 Surface Water Rights and Resources ...........cccceeevvreviieniiieiiiieecieeeieene 3.4-16
3.4.2.6  Quantitative Description of Surface Water USe........ccccevvevveeieeveenennn. 3.4-16
3.4.2.7 Non-consumptive Surface Water US€ ........ccooveevvrrieniieeiieeieeieeieeeeeenn 3.4-16
3.42.8  PollUtant SOUICES......c.eiiiieiieiieiiesiie ettt 3.4-17
3.4.2.8.1  POINE SOUICES ..eouveeniieiieiiieiiieieeiteee sttt 3.4-17
3.4.2.8.2  NON-POINE SOUICES ..eevvveereirieerieiieiiesieesreereereeseesseesenesenes 3.4-17
3.4.2.9 Federal and State Regulations ...........ccceecuveiiienienienieiieee e 3.4-18
3.4.29.1 Waters of the United States .........cooceereerieniiiiiinieieeeen, 3.4-18

3.4.2.9.2 National Pollutant Discharge Elimination Systems
(NPDES) ..ot 3.4-19
34.2.9.3 Coastal Zone Management ACt.........c.ccecvveevireeciieenreeenneeenns 3.4-19
3.4.2.10 Site-Specific Surface Water Characteristics.........ocveveereervervesrennennne. 3.4-20
3.4.2.10.1  SHrEAMS ..eoviiiiiiiiieiieieeetceeeeeeee e 3.4-20
3.4.2.10.2 OULFAllS c.eoiieiieiieieeee e 3.4-20
3.4.2.10.3 Erosion Characteristics and Sediment Transport................. 3.4-21
3.4.2.11 Hydrologic Data.......cccccvevuieriieniieriieiie ettt 3.4-21
3.4.2.11.1 Historic Monthly Flow Data..........c.ccccoviininiiiiiieceen, 3.4-21

3.4-iii Revision 0: December 2008



GLE Environmental Report Section 3.4 — Water Resources

3.4-1
3.4-2

3.4-3
3.4-4
3.4-5
3.4-6

3.4-7

3.4-8

3.4-9
3.4-10

3.4-11

3.4-12
3.4-13
3.4-14
3.4-15
3.4-16
3.4-17

3.4.2.11.2 Historical Drought Stages and Monthly Discharge.............. 3.4-22

3.4.2.11.3 Short Duration Flow Fluctuations.............ccccceecvevvervennrnnee. 3.4-22

3.4.2.12 Lakes and Impoundments............cccueeueruieniienienienie e eie e 3.4-22
3.4.2.13 Estuaries and OCEaNS. .........ceeeuiruieienieeiieiesieeiente ettt 3.4-22

3.4.3  FLOOAPIAINS ...oovviiiiieiiieiieieeee ettt ettt ettt e s essbeesbe e teesseessaessseseseenseenseenseas 3.4-23
3.43.1 Floodplain DiStribUtion ...........ccceeciieiieniieniienienie e 3.4-23

3.4.3.2  Flood-Control MEaSUIES.......cc.eeruieriieriieiieeiieieeiiesiee st 3.4-25

3.4.3.3  ReQUIAOTY ISSUES ...eovieiieciieciie ettt be ettt eenas 3.4-25

344 WEHIANAS ...t 3.4-25
3.4.4.1  DESCTIPLION .ouvvieeiiieeiiie et eeiieeeieeesite e et e e streeebeeetbeeeebeeessseessseeesseesssaeenes 3.4-25

3.4.4.2 Federal and State Regulations ...........cccoeouverienieriieiieiieiiesee e 3.4-26

3145 WAALEE USEC .ottt ettt s 3.4-26
3.4.5.1  Regional Water USE ......c.cevueeriiiiiieiieeieeiteiteiee sttt 3.4-26

3.4.5.2  Site Water USE....eeiuieiiiiiiiiiieit ettt 3.4-27

3.4.5.3 Regulatory Framework.........cccoocievieriiniiniieieeiceeecee e 3.4-28

Appendix J — The EDR Radius Atlas
Appendix K — FEMA Flood Insurance Rate Maps

List of Tables

Hydraulic Characteristics for North Carolina Coastal Plain Aquifers

Locations with Known or Potential Environmental Conditions Potentially Upgradient from
the Wilmington Site

Summary of Wilmington Site Groundwater Quality Data Generated from 2002 through 2006
Summary of the full Wilmington Site Groundwater Quality Dataset

GLE Study Area Groundwater Quality Results

Water Quality Data for Northeast Cape Fear River Stations Monitored by NCDENR DWQ
(1997-2006)

Water Quality Data for Northeast Cape Fear River Stations Monitored by the Lower Cape
Fear River Program (1997-2004)

Radiological Water Quality Monitoring Data Generated by GE-Hitachi Nuclear Energy
(1997-20006)

Non-radiological Monitoring Data Generated by GE-Hitachi Nuclear Energy (1997-2006)
Facilities Permitted for NPDES Wastewater Discharge on the Northeast Cape Fear River and
Prince George Creek in New Hanover County

Stormwater Quality Monitoring Data (range of values) for the Wilmington Site (quarterly
sampling, 2003)

Site-Specific Surface Water Characteristics

Monthly Mean Discharge for the Northeast Cape Fear River near Burgaw, NC

Monthly Mean Discharge for the Northeast Cape Fear River near Chinquapin, NC
National Wetlands Inventory Classification of Wetlands at the Wilmington Site

Regional Water Usage, 2000

Annual Groundwater Withdrawals at the Wilmington Site

3.4-iv Revision 0: December 2008



GLE Environmental Report Section 3.4 — Water Resources

3.4-1
3.4-2
3.4-3
3.4-4
3.4-5
3.4-6
3.4-7
3.4-8
3.4-9
3.4-10
3.4-11
3.4-12
3.4-13
3.4-14
3.4-15
3.4-16
3.4-17
3.4-18
3.4-19
3.4-20
3.4-21

3.4-22
3.4-23
3.4-24
3.4-25
3.4-26
3.4-27
3.4-28
3.4-29
3.4-30
3.4-31

List of Figures

General relationship between aquifers and geologic units in the region.

Extent of the Castle Hayne Aquifer.

Extent of the Peedee Aquifer.

Extent of the Black Creek Aquifer.

Extent of the Upper Cape Fear Aquifer.

Extent of the Lower Cape Fear Aquifer.

Surficial Aquifer groundwater elevation contours (2007).

Example Surficial Aquifer hydrographs

Hydrogeologic cross section through New Hanover County, NC.

Principal Aquifer groundwater elevation contours (2007).

Example Principal Aquifer hydrographs.

Measured Principal Aquifer hydraulic conductivity (ft/day).

Locations with known or potential environmental issues in the vicinity of the Site.
Summary of groundwater quality data — all monitored constituents.

Summary of groundwater quality data — organic constituents.

Summary of groundwater quality data — inorganic and physical constituents.
Summary of groundwater quality data — gross alpha activity.

Regional surface waters.

Wilmington Site surface waters.

Water quality monitoring locations.

National Pollutant and Discharge Elimination System (NPDES) permitees on the Northeast
Cape Fear River and Prince George Creek in New Hanover County.
Wilmington Site stormwater sampling locations.

Current Wilmington Site drainage.

Estimated erosion rates.

Floodplain and elevation distribution in the area of the Proposed GLE Facility.
Wilmington Site wetlands as classified by the National Wetlands Inventory.
Peedee Aquifer groundwater elevations, 1975.

Peedee Aquifer groundwater elevations, 2007.

Approximate rate of groundwater elevation decrease in the Peedee Aquifer.
Annual groundwater withdrawals at the Wilmington Site.

Annual average water levels in monitoring wells installed in the Peedee Aquifer at the
Wilmington Site.

34-v Revision 0: December 2008



GLE Environmental Report Section 3.4 — Water Resources

34 Water Resources

This section provides a summary of existing water resource conditions associated with the Wilmington
Site, including groundwater (Section 3.4.1), surface water (Section 3.4.2), floodplains (Section 3.4.3),
wetlands (Section 3.4.4), and water use (Section 3.4.5).

3.4.1 Groundwater

This section describes groundwater conditions associated with the Wilmington Site, including a
description of regional and Site aquifers, preexisting regional and Site groundwater impacts, and existing
Site groundwater remediation. In this section, the Wilmington Site region generally refers to the
approximate four-county area, including New Hanover, Brunswick, Pender, and Columbus counties. The
area generally refers to the Wilmington Site vicinity, including an area within approximately 3 miles

(4.8 km) of the Site property boundary.

3.4.1.1 Aquifers and Confining Lavers

This section presents discussions of the regional and Wilmington Site aquifers and their associated
confining or semiconfining layers.

3.4.1.1.1 Regional Aquifers and Confining Layers

The Wilmington Site is within the North Carolina Coastal Plain physiographic province, which extends
from the Piedmont eastward to the North Carolina coast (see Figure 3.3-1). The coastal aquifer system is
an eastward-dipping and eastward-thickening wedge of depositional sediments and sedimentary rock
underlain by a crystalline, eroded surface of igneous and metamorphic rock (Precambrian or Early
Paleozoic age, as described in detail in the regional geology section of this Report [Section 3.3.1,
Regional Geology]). Six regional aquifers are present in the region surrounding the Wilmington Site,
including the Surficial Aquifer, the Castle Hayne Aquifer, the Peedee Aquifer, the Black Creek Aquifer,
and the Upper and Lower Cape Fear aquifers. The aquifers are water-yielding formations that are more
permeable than the finer-grained formations (confining units) that are typically above and/or beneath
these coastal aquifers. In most areas, each aquifer is overlain by a less-permeable confining unit, with the
exception of the Surficial Aquifer, which is under water-table conditions. The aquifers and confining units
consist of sands, conglomerates, silts, clays, shell hash, and fossiliferous limestones deposited in
nearshore and deltaic to offshore marine environments (Lautier, 1998). Figure 3.3-16 shows cross
sections through the region, illustrating the general relationship between the aquifers (lighter) and
confining units (darker). The aquifers generally correspond to particular geologic formations, previously
described in Section 3.3.1 (Regional Geology); however, there is overlap in some cases (Figure 3.4-1).
The text below provides a description of each of the regional aquifers and its associated confining unit in
order of descending elevation.

3.4.1.1.1.1  Surficial Aquifer

The Surficial Aquifer refers to the uppermost aquifer in the region. This aquifer typically consists of
unnamed Quaternary deposits. The unnamed deposits in New Hanover County have been correlated to the
Waccamaw Formation in parts of Brunswick and Columbus counties and also correlated to the older
Yorktown Formation in southwestern Bladen and easternmost Columbus counties. Neither the
Waccamaw Formation nor the Yorktown Formation is found on the Site (see Section 3.3, Geology and
Soils). The deposits often are considered “undifferentiated” because multiple types of deposits exist
within a relatively small area without having been mapped in detail. The thickness of the Surficial
Aquifer can vary from a few to 200 ft (61 m) and generally thickens eastward in the region (Lautier,
2006).
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The Surficial Aquifer is unconfined (no overlying confining unit) and receives recharge from
precipitation. The aquifer’s hydraulic conductivity has been estimated as 130 ft/day (40 m/day), although
the value is highly variable (Lautier, 2006). Due to yield limitations, water supply from the Surficial
Aquifer is primarily restricted to domestic use. Salt water in the Surficial Aquifer is generally limited to
the coastal barrier islands and sounds (Lautier, 2006). Chloride concentrations ranging from 5 to 60 parts
per million (ppm) have been reported in the Surficial Aquifer (Lautier, 1998), with greater concentrations
found closer to the coast.

3.4.1.1.1.2  Castle Hayne Aquifer

Figure 3.4-2 shows the extent of the Castle Hayne Aquifer in eastern North Carolina relative to the
Wilmington Site. Although the Castle Hayne Aquifer is absent at the Wilmington Site, it is included in
this evaluation because of its importance as a regional water resource. Figure 3.4-2 includes a delineation
of areas where the aquifer contains fresh water, salt water (chloride concentration exceeding 250 ppm),
and a transition zone where shallow water quality typically is fresh and salt content increases with depth.
In some areas of the transition zone, the aquifer provides potable-quality water; however, in other areas,
even the shallowest portions of the aquifer are too salty for potable purposes.

The Castle Hayne Aquifer has a maximum known thickness greater than 78 ft (23 m) in eastern Pender
and northeastern New Hanover counties (Lautier, 1998). The aquifer consists of white moldic limestones
and bryozoan-laden limestones grading downward to calcareous, fine-grained sandstone and includes the
Castle Hayne Formation and Beaufort Formation (Lautier, 1998, 2006). Phosphate is common in the
upper part of the aquifer (Lautier, 1998). Based on its fossiliferous composition, the Castle Hayne Aquifer
is reported to have been a bryozoan-biomicrudite deepwater deposition (Feldmann et al., 1998).
Limestone is the dominate lithology in the upper section of the aquifer, with permeable sand found in the
lower section (Harrelson and Fine, 2006).

The confining unit that overlies the Castle Hayne Aquifer is composed of clays, sandy clays, and silts and
consists of the lower section of the undifferentiated Pleistocene deposits, the Yorktown Formation, and
the upper part of the Castle Hayne Formation. The thickness of the Castle Hayne confining unit is
reported to be between 10 to 25 ft (3 to 8 m), with an average thickness of 14 ft (4.3 m) (Winner and
Coble, 1996; Harrelson and Fine, 2006).

Recharge to the Castle Hayne Aquifer occurs primarily from slow recharge from the Surficial Aquifer
through the confining unit and from direct recharge from the Surficial Aquifer where the confining unit is
absent (Harden et al., 2003). In many areas, the potentiometric surface of the Castle Hayne Aquifer is
above the surface of the Cape Fear River, causing groundwater to discharge from the aquifer to the river
(Lautier, 1998). The upper Castle Hayne Aquifer is reported to have moldic pores of 3 to 13% of volume
(Cooper et al., 2002). Aquifer-analysis pumping tests results indicate an average transmissivity of

2,763 ft*/day (247 m*/day) and an average hydraulic conductivity of 38.1 ft/day (116 m/day), making this
a very productive aquifer. Table 3.4-1 provides various hydraulic characteristics of the aquifer.

Chloride levels in the majority of the Castle Hayne Aquifer are reported to be below 250 ppm; however,
levels in excess of 1,000 ppm are found in the extreme eastern extent of the aquifer, as shown by the
“salty” area in Figure 3.4-2 (Lautier, 1998). Water in the Castle Hayne Aquifer is moderate to very hard,
with an average of 180 ppm of solids and an iron content ranging from 0.09 to 3.3 ppm (LeGrand, 1960).
Calcium and bicarbonate are the predominant ions in solution found in the aquifer (LeGrand, 1960).

3.4.1.1.1.3  Peedee Aquifer

Figure 3.4-3 shows the extent of the Peedee Aquifer in eastern North Carolina relative to the Wilmington
Site. The map includes a delineation of areas where the aquifer contains fresh water, salt water, and a
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transition zone where shallow water quality typically is fresh and salt content increases with depth.
Although the Wilmington Site is mapped in the transition zone, water from the shallow Peedee Aquifer is
fresh in the Site area. Because the Peedee Aquifer provides the process and potable water for the existing
GE/GNF-A Facility, a more in-depth discussion of the aquifer water resource is provided in Section
34.5.

The Peedee Aquifer is within the Peedee Formation (Lautier, 2006) and consists of silty, fine- to very
fine-grained quartz glauconitic and phosphoritic sand with trace amounts of shell and pyrite. In
southeastern Brunswick and north-central New Hanover counties, the uppermost part of the aquifer
consists of the Rocky Point Member, and moldic limestone grades down into calcareous sandstone
(Lautier, 1998). West of the western extent of the Castle Hayne Aquifer (see Figure 3.4-2), the Peedee
Aquifer and its confining unit, where present, are overlain by the Surficial Aquifer.

The Peedee confining unit includes the lower section of the Beaufort Formation and the upper part of the
Peedee Formation (Lautier, 2006). The Peedee confining unit is reported to consist of eight subdivisions
of regionally discontinuous clay, silt, and sandy clay deposits, causing intermittent hydraulic separation of
the Peedee Aquifer into a set of sub-aquifers (Lautier, 1998). The confining unit ranges in thickness from
zero to a maximum of 70 ft (21.3 m) in eastern Pender County, with an average thickness of 20 ft (6 m)
(Lautier, 2006).

Recharge to the Peedee Aquifer in this region occurs primarily from the Surficial Aquifer, with some
upward leakage of water from the underlying Black Creek Aquifer (Harden et al., 2003). Average
transmissivity for the aquifer is reported to be 3,063 ft*/day (285 m*/day), and the average hydraulic
conductivity is 38.3 ft/day (11.7 m/day), although the values are highly variable (Lautier, 1998). In the
central and southeastern sections of the Coastal Plain, the aquifer thickness averages 135 ft (41 m)
(NCDENR, 2002). Table 3.4-1 provides various hydraulic characteristics of the Peedee Aquifer.

The Peedee Aquifer is used extensively as a water supply source in the Wilmington Site region. In the
eastern part of this region, elevated chloride concentrations render the lower part of the Peedee Aquifer
non-potable (Lautier, 1998).

3.4.1.1.14  Black Creek Aquifer

Figure 3.4-4 shows the extent of the Black Creek Aquifer in eastern North Carolina relative to the
Wilmington Site. The map includes a delineation of areas where the aquifer contains fresh water, salt
water, and a transition zone where shallow water quality typically is fresh and salt content increases with
depth. In the Wilmington Site area, the Black Creek Aquifer is mapped in the zone with non-potable salt
water; therefore, the Black Creek Aquifer is not a major source of water in the vicinity of the Wilmington
Site.

The Black Creek Aquifer correlates with the Black Creek Formation and consists of alternating beds of
“salt and pepper” sands and thinly laminated gray to black clays, indicative overall of lagoonal to marine
deposits (Harrelson and Fine, 2006; Lautier, 2006). The deposits also include shell, glauconite, and
organic material. In the lower Black Creek section, the presence of a kaolinitic clay and sand, silty-clay,
coarse channel sands, and thinly laminated beds of sand and clay demonstrate a non-marine fluvial
sequence (Harrelson and Fine, 2006).

The Black Creek confining unit is within the lower section of the upper Cretaceous Peedee Formation and
the upper section of the Black Creek Formation. The unit consists of clay and silt and thin sand beds. The
top of the confining unit is the base of the Peedee Aquifer, and the confining unit has an average thickness
of 34 ft (10 m) and a maximum thickness of 168 ft (51 m) in eastern Brunswick County (Lautier, 2006).

3.4-3 Revision 0: December 2008



GLE Environmental Report Section 3.4 — Water Resources

The top of the Black Creek Aquifer reaches a depth of 641 ft (195 m) msl in southern New Hanover
County. Where the Peedee Aquifer occurs, the Black Creek Aquifer is recharged by water moving
downward from the overlying aquifer. Transmissivity in the Black Creek Aquifer in the Southern Coastal
Plain has been estimated to range from 500 to 7,209 ft*/day (46 to 670 m*/day) (Lautier, 2006). Table
3.4-1 provides various hydraulic characteristics of the Black Creek Aquifer.

The Black Creek Aquifer contains salt water in the southeastern part of the region, with all of New
Hanover County, most of Brunswick County, and the southern half of Pender County in the Black Creek
salt zones (Lautier, 2006). Both the Peedee and Black Creek aquifers are described as high bicarbonate
waters, with dissolved solids consisting primarily of sodium and bicarbonate and with a greater calcium
content in the shallow and up-dip sections and a greater sodium content in the deeper and down-dip parts
(LeGrand, 1960). Use of the Black Creek Aquifer as a water supply source is limited to Duplin, western
Onslow, and Pender counties (LeGrand, 1960).

3.4.1.1.1.5 Upper Cape Fear Aquifer

Figure 3.4-5 shows the extent of the Upper Cape Fear Aquifer in eastern North Carolina relative to the
Wilmington Site. The map includes a delineation of areas where the aquifer contains fresh water, salt
water, and a transition zone where shallow water quality typically is fresh and salt content increases with
depth. In most of the Wilmington Site region, the Upper Cape Fear Aquifer is mapped in the zone with
non-potable salt water; therefore, the aquifer not a major source of water in the Site area.

The Upper Cape Fear Aquifer is part of the Cape Fear Formation and is composed of beds of quartz and
feldspar sands, clay and silt, and iron oxide minerals. The aquifer reaches a maximum elevation of -905 ft
(-276 m) msl in southern New Hanover County. In this area, the aquifer thickens to the southeast,
reaching a maximum thickness of 208 ft (63 m) in northern New Hanover County (Lautier, 2006). In
western areas of the region, the aquifer can average 150 ft (45.7 m) thick, yielding 200 to 400 gallons per
minute (757 to 1514 liters per minute) from very fine to coarse sands and gravels (LeGrand, 1960). The
Upper Cape Fear aquifer is used as a water supply source in the western portion of the region and
contains salt water in Brunswick, New Hanover, southern Columbus, southeastern Duplin, and most of
Pender counties. The aquifer is reported to have low resistivity values in the freshwater areas (Lautier,
2006).

The Upper Cape Fear confining unit includes both the lower section of the Black Creek Formation and
the uppermost section of the Cape Fear Formation (Lautier, 2006). The unit contains clay, silt, and thin
interbedded sands in a deposit that thickens and thins in a non-uniform fashion, with an average thickness
of approximately 59 ft (18 m).

3.4.1.1.1.6  Lower Cape Fear Aquifer

Figure 3.4-6 shows the extent of the Lower Cape Fear Aquifer in eastern North Carolina relative to the
Wilmington Site. The map includes a delineation of areas where the aquifer contains fresh water, salt
water, and a transition zone where shallow water quality typically is fresh and salt content increases with
depth. Across the Wilmington Site region, the Lower Cape Fear Aquifer is mapped in the zone with non-
potable salt water; therefore, the aquifer is not a major source of water in the Wilmington Site area.

Aside from the reworked basement sediments, the Lower Cape Fear Aquifer is lithologically similar to
the Upper Cape Fear Aquifer and is part of the same geologic formation. The Lower Cape Fear Aquifer is
the deepest aquifer in the region and recharges at the lowest rate. The average thickness of the unit is

151 ft (46 m), with a maximum of 430 ft (131 m) found in Brunswick County. The aquifer contains salt
water over the majority of the region; therefore, it is minimally utilized as a water supply source. A single
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aquifer test in northern New Hanover County reported a transmissivity value of 1,206 ft*/day
(112 m*/day) (Lautier, 2006).

The Lower Cape Fear confining unit consists of red to yellow-brown clays and silts and thin interbedded
sands and is part of the Cape Fear Formation. This unit pinches out in the western part of the region in
western Bladen and northern Duplin counties. The Lower Cape Fear confining unit varies in thickness,
from zero at its up-dip limit to a maximum of 146 ft (44.5 m) in Brunswick County, with an average
thickness of 55 ft (17 m) (Lautier, 2006).

3.4.1.1.2  Wilmington Site Aquifer and Semiconfining Layer

Groundwater assessments associated with the existing Wilmington Site facilities have focused on the
Surficial Aquifer and the upper portion of the underlying Peedee Aquifer (referred to at the Site as the
Principal Aquifer because it is the only aquifer providing water supply for the Site). The Principal Aquifer
corresponds to the upper zones of the Peedee Aquifer discussed in Section 3.4.1.1.1. In the Eastern Site
Sector, these aquifers are typically separated by a less-permeable semiconfining layer. This semiconfining
layer pinches out and is thin or absent in the vicinity of the GLE Study Area, so there is no clear
differentiation between the Principal and Surficial aquifers in this area. The Surficial Aquifer,
semiconfining layer, and Principal Aquifer at the Wilmington Site are described below.

3.4.1.1.2.1  Surficial Aquifer

The Surficial Aquifer includes undifferentiated, stratified deposits generally located between 20 and 50 ft
(6 and 15 m) msl at the Site. These sediments typically include terraced and barrier beach deposits, fossil
sand dunes, and stream channel deposits (see 3.3.3 of this Report, Site-Specific Geology, for a geologic
characterization of these deposits). The sediment texture varies from medium- to fine-grained sands to
silts and clays. This aquifer is recharged directly by rainfall, and the water table is generally located
relatively near the land surface (approximately averaging 9 ft [2.7 m] bgs with a range from 0 to 20 ft [0
to 6 m] bgs).

The Surficial Aquifer discharges into streams, drainage canals/ditches, and the low-lying swampy areas of
the Western Site Sector and north of the Northwestern Site Sector. In addition, the Surficial Aquifer
recharges groundwater into the underlying Principal Aquifer. Figure 3.4-7 shows the groundwater
elevation contours of the Surficial Aquifer at the Site and adjacent areas. Each contour line represents a
constant elevation with a contour interval of 2 ft (.6 m). Solid lines are based on nearby measured data,
whereas dashed lines are inferred from the surrounding hydrogeologic boundaries (e.g., streams, drainage
ditches, swampy area) and topography.

Groundwater generally flows perpendicular to the contour lines along the gradient of decreasing
groundwater elevation, as depicted by the green arrows in Figure 3.4-7. The groundwater elevation
contours demonstrate that drainage ditches, the effluent channel, and the swampy area are significant
hydrogeologic boundaries receiving Surficial Aquifer discharge. A groundwater elevation mound in the
GLE Study Area occurs due to the topographic high of the Study Area (see Figure 1.2-4) and to the
surrounding hydrogeologic boundaries, including swampy discharge areas on nearly three sides and the
effluent channel to the south.

Graphs of the groundwater elevation versus time in the Surficial Aquifer were reviewed for seasonal
variations in water levels. As shown in the example graphs in Figure 3.4-8, a general seasonal pattern
occurs where water levels tend to be higher during winter, with an approximate seasonal variation of 5 to
10 ft (1.5 to 3 m). However, the pattern is not consistent, suggesting that the groundwater levels also
respond to other influences, such as rainfall variability.
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There is a Surficial Aquifer groundwater mound in the GLE Study Area, where the groundwater to the
south of the divide ultimately flows into the effluent channel and groundwater to the north of the divide
flows into the swampy area located to the north. Groundwater flow velocities in the GLE Study Area are
estimated to range between 0.01 and 1.6 ft/day (.003 and .48 m/day), assuming a hydraulic conductivity
range between 1 and 20 ft/day (.3 and 6 m/day), a hydraulic gradient between 0.004 and 0.02, and a
porosity between 0.25 and 0.35. The hydraulic conductivity range is based on measured values at the Site
(Figure 3.4-12) and professional judgment. The assumed gradient values are based on the groundwater
elevation contours in Figures 3.4-7 and 3.4-10. The porosity range is typical for fine to medium sands
(Freeze and Cherry, 1979). The semiconfining layer separating the Surficial and Principal aquifers is thin,
absent, and/or unsaturated in the GLE Study Area. Thus, the Surficial and Principal aquifers behave as the
same hydrogeologic unit and have similar flow and transport properties.

3.4.1.1.2.2 Semiconfining Layer

The relatively less-permeable Peedee clay layer, which is discussed in Section 3.3.3.2.2, Peedee Clay
(Site-Specific Geology), underlies much of the Surficial Aquifer and acts as a semiconfining layer for the
Principal Aquifer. The thickness of the semiconfining layer is variable, and the unit is not present in all
areas of the Wilmington Site. Where present and sufficiently below the water table, the Peedee clay layer
hydraulically separates the Surficial Aquifer and Principal Aquifer (i.e., acts as a semiconfining layer).
Based on Site investigations performed in the GLE Study Area in 1980 and 2007, the marine Peedee clay
present in the Eastern Site Sector transitions to an alluvial clay across the North-Central Site Sector, and
the position of this alluvial clay generally is at or above the water table, thereby rendering it ineffective as
a semiconfining layer. Previous Site investigations performed in the Northwestern Site Sector revealed an
absence of either of these clay layers (RTI, 1998). Figure 3.3-22 depicts the approximate western extent
of the semiconfining layer and its thickness across the Site (labeled as the Peedee Clay layer in the
figure). The western boundary of the semiconfining layer is based on site-specific geologic data, as
discussed above, as well as a hydrogeologic assessment of New Hanover County by Bain (1970). The
boundary in Figure 3.3-22 indicates the general area where the marine and/or alluvial clay layer ceases to
serve as a semiconfining layer rather than a clearly defined and sharp boundary.

3.4.1.1.2.3  Principal Aquifer

The Principal Aquifer at the Site refers to the upper zones of the Peedee Aquifer, a deposit that includes
greenish-gray to dark-gray silt and sand interbedded with semiconsolidated calcareous sandstone and
limestone. The upper portion of the Principal Aquifer is generally more permeable and contains more
sand than the lower zones that have been investigated beneath the Site. In a study of New Hanover
County hydrogeology, Bain (1970) mapped the Principal Aquifer as shown in Figure 3.4-9 (labeled as
Sandstone Aquifer in this figure). This eastward-dipping layer is the uppermost water-bearing unit within
the Peedee Aquifer. The approximate location of the Site is shown in the figure in the upland area
between Smith Creek and the Northeast Cape Fear River. Note that the Site location coincides with the
lateral extent of the semiconfining unit (labeled as Clay Aquiclude in the figure). The Surficial Aquifer
coincides with the Undifferentiated Late Tertiary and Surficial Deposits in the figure.

Figure 3.4-10 shows the Principal Aquifer water levels collected throughout the Wilmington Site in
March 2007. As this figure indicates, groundwater flows from upland areas toward the surrounding
hydrogeologic boundaries, including streams, the Northeast Cape Fear River, and the low-lying swampy
areas of the Western Site Sector and north of the Northwestern Site Sector. In addition, groundwater is
drawn to GE/GNF-A Facility pumping wells, as indicated by the areas of depressed groundwater levels
around certain pumping wells in Figure 3.4-10. The pumping wells on the Wilmington Site provide
process water and groundwater remediation for the existing facility. Site potable water supply is provided
by three wells just east of the Wilmington Site and NC 133 (Castle Hayne Road). The primary input of
groundwater to the Principal Aquifer system is recharge from leakage through the overlying
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semiconfining layer and from direct seepage of rainwater in areas where the semiconfining layer is
absent. Graphs of the groundwater elevation versus time in the Principal Aquifer were reviewed for
seasonal patterns. As shown in the example graphs in Figure 3.4-11, a general seasonal pattern occurs
whereby groundwater levels tend to be higher during winter, with an approximate seasonal variation of 3
to 5 ft (1 to 1.5 m); however, the pattern is not consistent, suggesting that the groundwater levels also
respond to other influences, such as rainfall, drought, and pumping.

Hydraulic conductivity information derived from field tests (i.e., slug and pumping tests) performed at the
Wilmington Site indicate that there is a general increasing trend in hydraulic conductivity from the west
to east across the facility. The measured data are summarized in Figure 3.4-12. Test data generated in the
northwest area of the Wilmington Site indicate mean hydraulic-conductivity values of approximately 3
ft/day (1 m/day) (RTIL, 1998, 1999a). In contrast, aquifer tests in pumping well WW-9A in the central—
eastern Site area indicate a hydraulic conductivity in the 40 ft/day (12 m/day) range (RTI, 1996). The
average of hydraulic conductivity measurements for the waste treatment facility area (see Figure 3.4-14
for location) fall between the ranges measured for the western and the eastern areas of the Wilmington
Site, with a geometric mean of 16.8 ft/day (5.12 m/day) (RTI, 1999b). This observation agrees with the
assessment by Bain (1970) that there is a regional geologic contact dividing the portion of New Hanover
County where the Wilmington Site is located. To the east of this contact, the Principal Aquifer
corresponds to the more-permeable, upper sandy portion of the Peedee Formation, identified as the
“Sandstone Aquifer” on the cross section shown in Figure 3.4-9. The conductivity to the east is
correspondingly in the upper range of measured hydraulic values for the Site. To the west of this geologic
contact, the older strata of the Peedee Formation outcrop, and these strata have an increasing silt and clay
component and, thus, lower hydraulic conductivities than the upper sandy portion of the Peedee
Formation.

As discussed above, there is no semiconfining layer across most of the Main portion of the GLE Study
Area. Therefore, the Surficial Aquifer and Principal Aquifer hydraulically behave as one unit in that area.
The discussion in Section 3.4.1.2.1 of Surficial Aquifer groundwater flow directions and flow velocities
in the GLE Study Area also pertains to the Principal Aquifer across most of the Main portion of the GLE
Study Area where the semiconfining layer is absent.

3.4.1.2 Preexisting Groundwater Impacts

3.4.1.2.1 Regional Groundwater Impacts

Figure 3.4-13, Table 3.4-2, and Appendix J', The EDR Radius Atlas, provide results from an
environmental records search listing locations with known or potential environmental issues within a
radius of 3 miles (4.8 km) of the Proposed GLE Facility (EDR, 2007). The search includes federal data
sources, such as the national priority list and RCRA treatment storage and disposal facilities; state data
sources, such as leaking underground storage tanks and voluntary cleanup sites; and other data sources.
Sites listed in the search may have known environmental impacts, or they may be associated with
operations with the potential for impacts (e.g., storage of hazardous substances). Therefore, although
listed in the appendix, most sites do not have associated groundwater impacts. Several locations within 3
miles (4.8 km) are included; however, they are all greater than 1 mile (1.6 km) from the Proposed GLE

! The existing facility at the Wilmington Site is listed in the environmental records search report presented in Appendix J;
Section 3.4.1.2.2 provides detailed information about the Site. The overview map in the Appendix J report shows a Diamond
Shamrock Martin Marietta facility just north of the existing Wilmington Site (point B). This location is mapped incorrectly. The
actual location is further northeast in Castle Hayne, NC, as shown on Figure 3.1-14 as the Martin Marietta Materials Castle
Hayne Quarry. The Crown facility (point 11) in Appendix J is also mapped incorrectly (the actual address is 2540 rather than
3540 Castle Hayne Rd). The actual location is more than 3 miles (4.8 km) from the Proposed GLE Facility. Figure 3.4-13
reflects these changes (i.e., these two facilities are not plotted on Figure 3.4-13 because they are located outside the 3-mile
radius).
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Facility. In addition, groundwater flow directions are generally away from the Proposed GLE Facility
location, thus rendering potential groundwater impacts unlikely. Table 3.4-2 lists locations that are within
3 miles (4.8 km) of the Proposed GLE Facility and may be upgradient from the Wilmington Site and the
associated Site groundwater pumping system.” (Note that these locations are not upgradient from the
Proposed GLE Facility location.) Although these locations may be upgradient from the Wilmington Site,
the available environmental information and significant distances of these locations from the Site indicate
that they are not likely to affect the existing Site facilities or the Proposed GLE Facility groundwater
supplies (see Table 3.4-2). Furthermore, there are no detections from off-site sources in perimeter
monitoring wells, including those located on the upgradient (i.e., south and southeastern) side of the Site.
Given these factors, there is no apparent or expected interaction between groundwater from locations
shown in Figure 3.4-13 and the Wilmington Site.

3.4.1.2.2  Wilmington Site Groundwater Impacts

The industrial operations at the Wilmington Site over the past 40 years have resulted in several specific
and well-understood impacts to groundwater. These impacts are being monitored and/or remediated by
programs that have been established in coordination with the governing regulatory agencies. Identified
areas of impact are associated with previous manufacturing activities and disposal activities that took
place during the early operations at the Site, as summarized below. Upon discovery of each of these
impacts, GE notified the NC DWQ. GEH/GNF-A continues to provide periodic updates to the NC DWQ,
including monitoring reports, memoranda, meetings, and personal communications. In addition, GNF-A
monitors groundwater from 88 monitoring wells across the Wilmington Site for specific constituents, in
accordance with U.S. Nuclear Regulatory Commission (NRC) Materials License SNM-1097. The
groundwater monitoring results are routinely provided in updates to the Environmental Report associated
with that license (GNF-A, 2007).

Tables 3.4-3 and 3.4-4 summarize groundwater impacts at the Wilmington Site from organic, inorganic,
physical, and radiological constituents based on data collected from 2002 through 2006, as well as on the
complete available dataset (a dataset representing a total of approximately 24 years through 2006). The
tables include a comparison with the NCDENR 2L groundwater standards (15A NCAC 2L .0202). Values
exceeding these NCDENR 2L standards (also referred to herein as exceedances) are shown in bold and
with an asterisk. Comparison of the complete dataset to those data gathered within the past 5 years shows
that average concentrations for most analytes have decreased over time. As discussed in Section
3.4.1.1.2.3, Site potable water supply is provided by three wells just east of the Wilmington Site and NC
133 (on a separate parcel owned by GE). These wells are unaffected by the preexisting groundwater
impacts discussed below, and the potable system is monitored for compliance with applicable regulatory
requirements.

Several ongoing groundwater monitoring programs are conducted at specific areas of the Eastern Site
Sector and Northwestern Site Sector, as shown in Figure 3.4-14 and discussed below. Figures 3.4-15,
3.4-16, and 3.4-17 show locations where measured groundwater concentrations are above and below the
NCDENR 2L standard for organic constituents, inorganic and physical constituents, and gross-alpha
activity, respectively. Identified areas of impact are associated with previous manufacturing and disposal
activities that took place during early operations at the Site, as summarized below. Monitoring wells
surround each of the areas with known groundwater impacts (see Figure 3.4-14). As discussed below,
some of the described areas are specifically monitored for groundwater quality by GNF-A, in accordance
with NRC Materials License SNM-1097. In addition, monitoring wells in non-impacted areas exist on the
perimeter of areas with known exceedances. These wells provide early warning of any potential spreading
of impacts outside of areas known to have exceedances, and some of these perimeter area wells are

2 Evaluation of groundwater flow directions in the Principal Aquifer are based on the Site numerical groundwater flow model,
which is further described in Section 4.4.1, GroundwaterImpacts.
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specifically monitored for groundwater quality by GNF-A in accordance with NRC Materials License
SNM-1097.

Northwest Site Area. Disposal of lubricants in this area during the 1960s and 1970s resulted in
groundwater impacts from trichloroethylene (TCE) and its degradation products cis-1,2
dichloroethylene (¢cDCE) and vinyl chloride (VC). The Corrective Action Plan for the Northwest
Site Area, dated April 27, 1999, documents a monitored natural attenuation corrective action
approach that was approved by NCDENR on November 5, 1999 (RTI, 1999a). The remaining
groundwater exceedances are predicted to continue to attenuate via natural processes, and the
concentrations are predicted to pose no significant risk to human health or the environment in the
future. An associated monitoring program has been designed to verify the continued attenuation
and migration patterns of the groundwater constituents and the absence of significant human-
health and ecological risk. Storage of calcium fluoride (CaF,), which typically contained trace
amounts of uranium residues, in the northwest Site area resulted in uranium and fluoride reaching
groundwater. The area was excavated in 1996 and backfilled in 2000. The NRC amended the
facility Materials License SNM-1097 in April of 2000 by granting unrestricted release of the
previous Northwest Calcium Fluoride (CaF,) Storage Area (Leeds, 2000). Monitoring in nearby
wells for the primary constituents (i.e., fluoride and uranium) demonstrates the continued
attenuation of the groundwater impacts and the absence of significant exposure risk.

Waste Treatment Area. Waste treatment operations in this area resulted in the release of nitrate
to the Principal Aquifer. Repairs to the facility were implemented upon discovery of the release,
and the facility currently is no longer used for storage of nitrate-bearing liquids. Monitoring in the
area also has included fluoride and uranium; however, no Principal Aquifer groundwater impacts
from these two constituents have been documented in this area. Groundwater monitoring in the
area has demonstrated that the nitrate in the Principal Aquifer is naturally attenuating and that the
area of nitrate exceedances is likely stable and not expanding due to nitrate migration. A routine
monitoring program continues to demonstrate the relative stability of the groundwater impacts in
the area. In addition to this Principal Aquifer nitrate monitoring program, wells in this area are
also monitored for groundwater quality by GNF-A, in accordance with NRC Materials License
SNM-1097.

Fuel Containment Operation (FCO) Cleanroom Area. This monitoring program was
established to evaluate a release of acid process solutions discovered in the FCO cleanroom area
in the mid 1990s. In 1999, equipment-replacement activities were conducted at the previous
release location, and impacted soil was excavated as part of this renovation process and disposed
off-site. Monitored groundwater quality parameters include pH, fluoride, nitrate, and five
indicator metals (i.e., chromium, zirconium, tin, nickel, and copper). The area impacted was
within the area beneath the active FCO manufacturing building.

Fuels Manufacturing Operations/Fuels Manufacturing Operations Expansion
(FMO/FMOX) Facility Area. In 1991, process liquid containing fluoride, nitrate, and uranium
was accidentally released into the subsurface through a construction joint in the FMOX facility.
The impacted soil beneath the building was excavated, and a groundwater-collection sump (the
Horizontal Collection System) was installed to recover groundwater with exceedances from the
shallow, upper Surficial Aquifer. An additional sump (SD-1SW) was installed in a former storm
drain to recover shallow groundwater from the area. A monitoring well network (the FX-series
wells) was subsequently installed around the FMO/FMOX facility. Routine sampling of
groundwater from these wells has continued since 1992. The primary groundwater exceedances
include fluoride, nitrate, and uranium. The primary objective of the routine monitoring program is
to detect changes in groundwater quality by sampling wells located around the perimeter of the
FMO/FMOX facility; these data are also specifically collected in accordance with NRC Materials
License SNM-1097.
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= Aeration Basin/Process Lagoon Area. The existing facility process water treatment system
includes an aeration basin and process lagoon system. This area is monitored through monitoring
wells on a regular basis, and shallow, localized groundwater impacts from selected inorganic and
radiological constituents have at times been detected. This monitoring is specifically performed
by GNF-A in accordance with NRC Materials License SNM-1097.

= East/Central Site Organic Exceedances. Historic releases of organic solvents led to
groundwater exceedances in the east/central areas of the Wilmington Site. Most wells displayed
on Figure 3.4-14 outside labeled monitoring areas are used to monitor groundwater for volatile
organic compounds (VOCs) in accordance with the Remedial Action Plan for Organic
Compounds in Groundwater (RTI Report No. 5040-01F, December 14, 1992) and the Corrective
Action Plan for Organic Compounds in Groundwater (RTI Report No. 5040/006/01F, March 30,
1994). A Comprehensive Site Assessment and Corrective Action Plan for Organic Compounds in
Groundwater - Vicinity of the Northern Property Boundary Area (RTI Report No. 5040/022/01F,
May 9, 1996) was prepared in the second quarter of 1996 and specifically addresses groundwater
exceedances near the northern property boundary area and its inferred source area. The primary
objective of the associated monitoring program is to evaluate the distribution and migration of
VOC:s in the Principal Aquifer beneath the Site and to evaluate the effectiveness of remediation
activities. Remediation and containment of the areas with VOC exceedances continue through the
withdrawal of groundwater from Site recovery and process water wells.

3.4.1.2.3  Wilmington Site Groundwater Remediation

Active remediation activities provide hydraulic containment of impacted Principal Aquifer groundwater
in the Eastern Site Sector. Figure 3.4-10 shows the pumping wells that compose this remediation system.
The pumped groundwater is treated and used by the existing Wilmington Site facilities as process water.
The groundwater elevation contours in Figure 3.4-10 reveal a hydraulic trough-of-depression, which
demonstrates that the pumping system maintains lowered groundwater elevations and hydraulic
containment on the Site. The pumping conditions in these wells are routinely monitored, and the system is
accordingly adjusted to provide effective hydraulic containment.

Additional remediation is provided by two sumps collecting shallow groundwater in the FMO/FMOX
facility area. These sumps include a horizontal collection system and a former stormwater sewer vault,
where groundwater is recovered for treatment.

3.4.1.2.4 GLE Study Area Groundwater Quality

As shown in Figure 3.4-14, several wells are within the GLE Study Area and provide groundwater-
quality data. Earlier (1997) and recent (2007) laboratory data for these wells show groundwater
concentrations below NCDENR 2L standards for all analytes measured. Table 3.4-5 shows data collected
in 2007 that confirm the high groundwater quality in the GLE Study Area (all laboratory results are below
the NCDENR 2L standards). The GLE Study Area is adjacent to known impacted areas in the northwest
Site area to the west and the waste treatment area to the east (see Figure 3.4-14); however, groundwater-
flow patterns prevent migration from these impacted areas into the GLE Study Area. Furthermore, the
Site groundwater remediation system (see Section 3.4.1.2.3) maintains eastward groundwater gradients in
the eastern portion of the GLE Study Area, thus containing the existing impacts within the Eastern Site
Sector.
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3.4.2 Surface Waters

3.4.2.1 Streams, Lakes, and Impoundments

3.4.2.1.1 Streams

The Wilmington Site is located within the Northeast Cape Fear River Sub-basin of the Cape Fear River
Basin. The Cape Fear River Basin covers 9,149 mi” (23,700 km?), making it the largest river basin in
North Carolina (NCDENR, 2004). The Cape Fear River Basin covers 24 counties and is estimated to have
6,300 miles (10,100 km) of streams and rivers. The Northeast Cape Fear River Sub-basin covers 1,750
mi” (4,533 km?®) and portions of 7 counties (Figure 3.4-18). The headwaters of the Northeast Cape Fear
River start near Mt. Olive, NC, in Wayne County and flow in a southerly direction past the Wilmington
Site in New Hanover County. Six miles (10 km) south of the Site, the Northeast Cape Fear River joins the
Cape Fear River to form the Cape Fear River Estuary (see Section 3.4.2.1.3 for more information on
estuaries and oceans).

The Northeast Cape Fear River is the nearest named waterbody to the Wilmington Site and is located
along the southwestern property boundary. Figure 3.4-19 shows the streams and other surface waters
encompassed by and adjacent to the Wilmington Site. The Northeast Cape Fear River is approximately
125-miles (201-km) long and has an average gradient of 0.27 ft/mile (0.05 m/km) (NRC, 1984;
NCDENR, 2004). In the vicinity of the Wilmington Site, the river is approximately 600- to 1,100-ft (180-
to 335-m) wide and has an average flow of 2,070 cubic feet per second (ft'/s) (59 cubic meters per second
[m*/s]) (NRC, 1984) (see Section 3.4.2.11). The water is black, tannic, and brackish, with consistently
low pH and depressed dissolved oxygen levels (see Section 3.4.2.2); conditions that are characteristic of a
tidally influenced river in the North Carolina Coastal Plain.

Several streams and an industrial effluent channel facilitate drainage on the Wilmington Site (see also
Section 3.4.2.10.1). Unnamed Tributary #1 to Northeast Cape Fear River is a stream that receives
drainage from the industrial Eastern Site Sector. In addition, groundwater discharge and surface water
runoff from the eastern and northern portions of the Western Site Sector also contribute to flow. This
perennial-flowing stream discharges into the Northeast Cape Fear River at the property boundary.

Based on field observations, a portion of Unnamed Tributary #1 to Northeast Cape Fear River
downstream of the Site dam was historically altered from both damming and dredging. The maturity of
the trees indicates that this area has not been altered in at least 40 years. The lowest portion of this
tributary is tidally influenced. This stream may be locally known as Brickyard Creek; however, the name
is not officially recognized by any federal or State regulatory agency. For the purposes of this Report, all
streams will be referred to according to the schedule of stream classifications and the naming conventions
set forth in 15A NCAC 02B.0301.

Upstream of Unnamed Tributary #1 to Northeast Cape Fear River is an industrial effluent channel
originating in the Eastern Site Sector. The effluent channel carries treated process wastewater effluent and
treated sanitary wastewater’ effluent from National Pollutant and Discharge Elimination Systems
(NPDES)—permitted discharges (see Section 3.4.2.8.1), as well as stormwater from the industrial portions
of the Eastern Site Sector to Unnamed Tributary #1 to Northeast Cape Fear River (Figure 3.4-19). The
Site dam marks the approximate boundary between the industrial effluent channel and the natural stream
channel. The effluent channel is either a completely man-made feature, meaning that the channel was dug
in an upland area, or it is a man-altered feature, meaning that it was a natural drainage swale that has been
enlarged and straightened. Review of historic information, including aerial photos from New Hanover
County taken in 1949, 1956, and 1966, does not conclusively reveal the origin or original natural

? “Sanitary wastewater” is referred to in the NPDES permit as “domestic wastewater.”
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configuration of this channel. Currently, the effluent channel is maintained to facilitate the drainage from
the industrial Eastern Site Sector.

Unnamed Tributary #2 to Northeast Cape Fear River, locally known as Jackey’s Creek, originates within
the Swamp Forest community of the Western Site Sector and flows off-site to the Northeast Cape Fear
River (see Section 3.5, Ecological Resources, for more information regarding the Swamp Forest
community). This stream is a natural channel that drains the northern portion of the Western Site Sector
and the majority of the Northwestern Site Sector. In addition to channeling of water from the surrounding
wetland area, this tributary receives runoff from forested communities and a small amount of runoff from
gravel roads on the Site. The lower portion of Unnamed Tributary #2 to Northeast Cape Fear River is
tidally influenced where it joins with the Northeast Cape Fear River north of the Wilmington Site.

Several smaller unnamed tributaries to the Northeast Cape Fear River also originate in the Western Site
Sector. These streams are located within the Swamp Forest community prior to joining the Northeast
Cape Fear River. These unnamed tributaries are natural channels and are tidally influenced.

Unnamed Tributary #1 to Prince George Creek, locally known as Broadwater Branch, originates in the
Eastern Site Sector. This stream receives stormwater runoff from parking lots, buildings, and undeveloped
areas in this sector. Unnamed Tributary #1 to Prince George Creek also receives groundwater discharge.
This stream flows in a northern direction off of the Site to its confluence with Prince George Creek,
which discharges into the Northeast Cape Fear River approximately 9.5 river miles (15.2 km) upstream of
the Wilmington Site.

Unnamed Tributary #2 to Prince George Creek, locally known as Persimmon Creek, begins north of the
Wilmington Site, but receives drainage from the majority of the North-Central Site Sector. This stream
flows in a northerly direction through undeveloped forest lands into Prince George Creek.

More information on the streams of the Wilmington Site is available in Section 3.4.2.10.

3.4.2.1.2  Lakes and Impoundments

The Wilmington Site contains three impoundment areas (individually, two active final process lagoons
and their associated aeration basin, four inactive wastewater treatment facility lagoons, and one
firefighting supply pond), two stormwater wet detention basins, and three ephemeral, woodland ponds.
The locations of these waterbodies are depicted in Figure 3.4-19.

Two clay-lined final process lagoons and an aeration basin serve as part of the Site’s treatment system for
process wastewater. The lagoons are periodically dredged and inspected. The water discharged from the
lagoons has reached ambient air temperature by the time it is discharged to the effluent channel
immediately above the Site dam; therefore, there are no thermal impacts to the receiving waters. The two
wastewater treatment facility lagoons are in the process of being decommissioned, and wastewater is no
longer routed to these ponds. More information on the wastewater treatment system for the Wilmington
Site is available in Section 3.12, Waste Management. The final lagoon (a firefighting supply pond) is an
emergency water supply for fire suppression at the Site.

Two stormwater wet detention basins have recently been added to the Site to treat stormwater runoff from
three warehouses in the southwestern portion of the Eastern Site Sector and from a parking lot in the
northeastern portion of the Eastern Site Sector. These basins are designed to improve the water quality of
the runoff from the impervious surfaces before being discharged to receiving streams.

No ponded water was observed in the ephemeral, woodland ponds during field investigations conducted
in drought conditions between June and September 2007. Two ponds, located in the Western Site Sector,
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had pollen-stained rings on trees and dried sphagnum on the bottom, which indicate the last level of
standing water. These ponds likely contained water during the winter and spring and possibly the summer
of years with average or above-average precipitation. The third ephemeral pond located in the North-
Central Site Sector had no signs of recent water storage. This pond likely holds water during above-
average precipitation years or during extreme weather events. More information on these ponds is
presented in Section 3.5, Ecological Resources.

3.4.2.1.3  Estuaries and Oceans

Approximately 6 miles (10 km) downstream of the Wilmington Site, the Northeast Cape Fear River joins
the Cape Fear River, which widens into the Cape Fear River Estuary before discharging into the Atlantic
Ocean 20 miles (32 km) further south. Salinity typically ranges between 0 and 10 parts per thousand (ppt)
in the upper portion of the estuary and increases steadily to 20 ppt near the mouth of the estuary before
emptying to the Atlantic Ocean. The median flushing time of the Cape Fear River Estuary is 6.7 days, and
the water leaving the estuary generally flows to the south and west of the estuarine mouth in the Atlantic
Ocean (Mallin et al., 2005).

3.4.2.2 Surface Water Quality Characteristics

Water quality standards are mandated by the Clean Water Act (CWA) and “define the goals for a
waterbody by designating its uses, setting criteria to protect those uses, and establishing provisions to
protect water quality from pollutants” (U.S. EPA, 2007c). EPA has passed this mandate to the NC DWQ
to establish water quality standards for surface waters in North Carolina. The Northeast Cape Fear River
is designated as Class-C swamp waters downstream of its confluence with Prince George Creek and as
Class-B swamp waters between Prince George Creek and the NC 210 bridge (Figure 3.4-20). Class-C
waters are protected for secondary recreation (e.g., boating), fishing, and wildlife, and Class-B waters are
protected for primary recreation (e.g., swimming), in addition to fishing and wildlife. “Swamp waters” is
a supplemental classification used to recognize those waters that have naturally occurring low velocities,
low pH, and low levels of dissolved oxygen. Unless otherwise classified, unnamed tributaries have the
same designated use as their receiving stream. Therefore, the unnamed tributaries to the Northeast Cape
Fear River on the Wilmington Site are classified as Class-C swamp waters. Prince George Creek,
including Unnamed Tributary #1 to Prince George Creek located on the Site, is also classified as Class-C
swamp waters. NC DWQ has established water quality standards and action limits associated with each
surface water classification (15A NCAC 02B .0211).

Although the Northeast Cape Fear River and its tributaries are designated for freshwater use, it is
important to note that the river and the lower portion of its tributaries are influenced by salt water from
the Cape Fear Estuary and Atlantic Ocean. The tidal stage and quantity of freshwater input significantly
affect the salinity and concentrations of sulfate and chloride in the Northeast Cape Fear River and its
tributaries (i.e., low-flow conditions or high tidal stage allow for mixing of brackish water much farther
upstream than their converses). The routine mixture of brackish waters in the Northeast Cape Fear River
and tributaries suggest that salinity, chloride, and sulfate are most likely increased above typical
freshwater conditions during the majority of the year (USACE, 2005).

3.4.2.2.1 NCDENR Data

The NC DWQ collects water quality monitoring data on the Northeast Cape Fear River at two stations,
one upstream (STORET Station B9580000) and one downstream (STORET Station B9740000) of the
Wilmington Site, and the Lower Cape Fear River Program (LCFRP) monitors water at one station
(STORET Station B9670000) near the Wilmington Site (see Figure 3.4-20). The monitoring data
collected at the stations monitored by the NC DWQ are available through the EPA STOrage and
RETrieval (STORET) database (U.S. EPA, 2007b). Data from the station monitored by the LCFRP were
not available in STORET and were obtained from the NC DWQ and the University of North Carolina at
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Wilmington Data Visualization Tool (NCDENR, 2004; UNCW, 2007). General descriptions of these
monitoring stations are provided below:

= STORET Station B9580000, Northeast Cape Fear River at US 117 at Castle Hayne, is located
just above the confluence of Prince George Creek, approximately 17 miles (27 km) upstream of
the Wilmington Site, and serves as a measure of background water quality for the Site. The
station has been routinely monitored by the NC DWQ since January 1969 and is sited just
downstream of the Elementis Chromium wastewater treatment facility.

= STORET Station B9740000, Northeast Cape Fear River at US 421 at Wilmington, is located
approximately 6 miles (10 km) downstream of the Wilmington Site. This station has been
monitored by the NC DWQ since March 1974 and is sited upstream of the Cape Fear River
confluence.

= STORET Station B9670000, Northeast Cape Fear River at the pier (referred to as the GE Dock)
on the southern boundary of the Wilmington Site is located downstream of the confluence with
Unnamed Tributary #1 to Northeast Cape Fear River. The LCFRP has monitored this site for
standard water quality characteristics since 1995.

On average, STORET stations B9580000 and B9740000 exhibit low dissolved oxygen and pH levels. At
these stations, salinity ranges from freshwater to brackish, and high quantities of total suspended solids
(TSS) (with respect to typical inland streams) are routinely measured. Chloride concentrations at the
downstream Wilmington station (STORET Station B9740000) are expected to be higher than at the
upstream station (STORET Station B9580000) due to the tidal influence and proximity to the ocean
(NCDENR, 2007a; U.S. EPA, 2007b). Table 3.4-6 displays the minimum, mean, and maximum water
quality characteristics measured by NC DWQ and reported in STORET for these stations for the 1997 to
2006 period of record. Based on these data, maximum copper, iron, and zinc concentrations exceeded
their North Carolina water quality standards of 0.007 mg/L, 1 mg/L, and 0.05 mg/L, respectively, at both
the upstream and downstream stations. However, average concentrations of these three metals were below
North Carolina water quality standards. Copper concentrations exceeded the standard in 8.6% of samples
at the downstream station and 7.4% of samples taken at the upstream station. Similar numbers of
exceedances were observed for iron and zinc levels at both the upstream and downstream stations,
ranging from 4.4% to 20% of samples (U.S. EPA, 2007b). The similarity of the datasets generated for
both the upstream and downstream sampling stations indicate that these elevated metals results are
independent of the location of the Wilmington Site.

STORET Station B9670000 (monitored by the LCFRP) exhibits similar characteristics to the two DWQ
sites, such as low dissolved oxygen and pH levels. Table 3.4-7 displays a summary of the water quality
characteristic results reported by the LCFRP for this station. The results collected from this station are
within the ranges observed at the upstream and downstream STORET stations. Salinity ranges from fresh
water to brackish, and TSS concentrations are higher than typical inland streams (NCDENR, 2004;
UNCW, 2007). Metals are not monitored at this station.

3.4.2.2.2 GEH Monitoring Data
In order to assess the potential impact of Site operations on surface water, GEH monitors surface waters
for radiological and non-radiological parameters at three locations.

3.4.2.2.2.1 Radiological Monitoring

GEH monitors gross alpha, gross beta, and uranium concentrations in the effluent channel at the Site dam
(SDAM), Northeast Cape Fear River near Castle Hayne, NC (UPST), and Northeast Cape Fear River at
GE Dock (GEDK) stations, downstream of the effluent channel (see Figure 3.4-20). UPST and GEDK
are approximately the same sampling locations as STORET stations B9580000 and B9670000,
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respectively. Table 3.4-8 summarizes the Wilmington Site radiological monitoring performed from
January 1997 to June 2006.

At the Site dam station (SDAM), the maximum concentration of uranium detected was 0.13 mg/L and the
mean concentration of uranium was 0.024 mg/L, only slightly above the GEH on-site analytical
laboratory practical quantitation limit of 0.02 mg/L. The mean concentration of gross alpha was 49.9
picocuries/L (pCi/L) and gross beta was 58.7 pCi/L at the Site dam station. The concentrations of uranium
in samples from both Northeast Cape Fear River stations (GEDK and UPST) were below the practical
quantitation limit of 0.02 mg/L. Average concentrations of gross alpha and gross beta at GEDK and
UPST were below NC DWQ water quality standards levels of 15 and 50 pCi/L, respectively (15A NCAC
02B .0211).

3.4.2.2.2.2 Non-radiological Monitoring

GEH monitors non-radiological parameters at the SDAM, as well as at Northeast Cape Fear River stations
located upstream (UPST) and downstream (GEDK) of the Wilmington Site (Table 3.4-9). Monitored
characteristics from both Northeast Cape Fear River stations (UPST and GEDK) are similar to those
collected by the NC DWQ (see Table 3.4-6) and LCFRP (see Table 3.4-7). Minimum values of dissolved
oxygen concentrations were below (i.e., not meeting) the water quality standard of 4.0 mg/L at stations
upstream and downstream of the Wilmington Site in both the GEH and NCDENR datasets; however,
mean concentrations were all above (i.e., meeting) the standard. Therefore, these periodically low oxygen
conditions are likely a natural occurrence characteristic of swamp waters. Chloride concentrations are
reported by GEH above the freshwater water quality standard of 230 mg/L at GEDK; as stated in Section
3.4.2.2.1, the likely source of the chloride is salt water derived from the Atlantic Ocean. These results are
consistent with the results from STORET Station B9740000 (see Table 3.4-6). Based on the data
collected by GEH, mean copper concentrations exceeded the North Carolina water quality standard of
0.007 mg/L at both stations on the Northeast Cape Fear River (UPST and GEDK); however, this
statistical calculation includes one-half of the sample-specific practical quantitation limit (PQL) as a
surrogate for non-detect results, and the PQL for the majority of the GEH dataset was 0.025 mg/L (i.e.,
one-half the PQL exceeds the water quality standard). Copper concentrations exceeded the standard in
5.1% of the samples at the downstream station and 8.3% of the samples at the upstream station. These
detections occurred prior to 2001. Because of the elevated PQLs in the GEH dataset, these statistical
results for copper should not be compared to the dataset generated by NCDENR (see Table 3.4-6).

3.4.2.3 Pre-Existing Environmental Conditions

The surface hydrology of the Wilmington Site has been altered by historical agriculture practices,
historical and current silviculture, and current industrial operations. The Site was initially established in
1967 on land that had historically been a rice plantation. In the Southeastern Coastal Plain between 1783
and the early nineteenth century, rice plantations used the tidal flow method. Growing rice with this
method required the planter to clear the riverside swamps of timber and undergrowth and then surround
them with earthen levees. Dams and ditches were then constructed to control the flow of water to the
plantation. Tidal fluctuations in river height were used to irrigate the fields and control weeds and pests
(NPS, 2007). These historical alterations of the surface waters on the Wilmington Site are evident today.

During the 1950s and 1960s, large portions of the Wilmington Site were ditched and drained (based on
aerial photography obtained from New Hanover County). Throughout the development of the Wilmington
Site, the landscape has continually been modified to meet the operational needs. Areas used as borrow
material for the construction of the industrial facilities were excavated, and the effluent channel and
supporting ditches were created or deepened to facilitate drainage from the industrial Eastern Site Sector.
The industrial area consists of manufacturing buildings, wastewater treatment facilities, power supply
lines, roads, parking lots and landscape areas. Historical borrows areas are present in the Northwestern,
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North-Central, and South-Central site sectors. Timber management continues on large tracts of land
within the Site, particularly in the North-Central Site Sector.

Currently, surface waters on the Site are not impaired, nor have any signs of water quality deterioration
been observed. As discussed in Sections 3.4.2.1 and 3.4.2.10, the surface runoff from the Site eventually
discharges into the Northeast Cape Fear River. The NC DWQ is responsible for evaluating the condition
of the streams and determining if water quality standards are being met. The Northeast Cape Fear River
from NC 210 (upstream of the Wilmington Site) to Ness Creek (downstream of the Wilmington Site) is
Not Rated for aquatic life because the dissolved oxygen concentration was below the State water quality
requirement of 4 mg/L in 23% and 10% of samples, respectively, collected from 1998 to 2003 at two
monitoring sites (NCDENR, 2004). The Northeast Cape Fear River is classified as a swamp water, which
“acknowledges natural characteristics of swamps such as low dissolved oxygen” (NCDENR, 2005).
However, significant wastewater permit limit violations based on a 2-year monitoring period from two
different wastewater treatment plants downstream and upstream of the Wilmington Site (NPDES permit
Nos. NC0039527 and NC0049743, respectively; see Table 3.4-10 and Figure 3.4-21) may have also
contributed to the low dissolved oxygen (NCDENR, 2005). Also, the Northeast Cape Fear River between
Prince George Creek and NC 210 (upstream of the Wilmington Site) is listed as impaired on North
Carolina’s 2006 303(d) list. This section of the river has a fish consumption advisory for mercury. The
source of mercury is unknown (NCDENR, 2007¢). Total mercury exceeded State and federal limits for
both aquatic life and human consumption. Elevated levels were found in largemouth bass, bowfin, and
chain pickerel (NCDENR, 2004). Prince George Creek and its tributaries are Not Rated for aquatic life
(NCDENR, 2005). None of the streams on the Wilmington Site are classified as impaired waters.

3.4.2.4 Historical and Current Hydrologic Data from Non-Related Projects

There are no reservoirs or dams currently existing or planned within the Northeast Cape Fear River Sub-
basin. Local drinking water and industrial process water is supplied by groundwater (see Section 3.4.5).

3.4.2.5 Surface Water Rights and Resources

North Carolina water laws are based on the “riparian rights” concept, rather than appropriated water
rights®. According to this concept, “a riparian owner is entitled to the natural flow of a stream running
through or along his land in its accustomed channel, undiminished in quantity and unimpaired in quality,
except as may be occasioned by reasonable use of the water by other like owners.” The existing
Wilmington Site facilities do not rely on surface water for water supply, nor will the Proposed GLE
Facility. Nevertheless, some types of water resource projects are subject to State or federal regulations
that establish parameters and procedures to determine what a “reasonable” use is (NCDENR, 2007d).

3.4.2.6 __ OQuantitative Description of Surface Water Use

No surface water uses (e.g., withdrawals, consumptions) are made at the Site. All water used at the
facility for both the potable water system and the process water system is provided via groundwater.
Consumptive and non-consumptive uses of all water resources are described in Section 3.4.5. NPDES-
permitted discharges of treated process wastewater and sanitary wastewater are directed to the effluent
channel, which flows to the Northeast Cape Fear River. These discharges are described in more detail in
Section 3.12, Waste Management.

3.4.2.7 Non-consumptive Surface Water Use

The Northeast Cape Fear River is a wide and naturally deep river that has been used for navigational
purposes (see Section 3.2.1.2 Waterways [Regional Transport Corridors]). The Northeast Cape Fear
River and its tributaries are also used for a variety of recreational interests, including sport fishing,

* Appropriated water rights refer to the “first in time, first in right” allocation system used in the western United States.
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boating, swimming, and wildlife observation; however, no recreational uses are permitted in streams
located on the Wilmington Site. More information on the aquatic resources of the Northeast Cape Fear
River and its tributaries is discussed in Section 3.5, Ecological Resources.

3.4.2.8 Pollutant Sources

3.4.2.8.1 Point Sources

Under NPDES permit number NC0001228, GNF-A is currently permitted to discharge 1.8 million gallons
per day (gpd; 6.8 million liters per day [Ipd]) of treated process wastewater and 0.075 million gpd (.28
million Ipd) of sanitary wastewater. Monitoring efforts to maintain compliance with the NPDES permits
include effluent water quality sampling. Pollution-prevention efforts such as waste minimization are
routinely practiced, and as of June 1, 2007, no significant non-compliance violations were reported in the
EPA Permitting Compliance System database since the NPDES permit issue date of April 1, 2004 (U.S.
EPA, 2007a). More information on wastewater treatment for the Wilmington Site is discussed in Section
3.12, Waste Management.

The Wilmington Site is a major permitted wastewater discharge (greater than 1 million gpd [3.7 million
Ipd]) on the lower Northeast Cape Fear River; however, eight other permitted wastewater operations
currently discharge to the Northeast Cape Fear River and one permitted wastewater operation discharges
to Prince George Creek in New Hanover County (see Figure 3.4-21). A summary of these NPDES
facilities (i.e., type) and discharge (i.e., class and volume) is presented in Table 3.4-10. Two of these
facilities are major permitted wastewater discharges on the lower Northeast Cape Fear River: Invista,
S.A.R.L. and Elementis Chromium. Invista discharges non-contact cooling water, concentrate from
reverse osmosis treatment process, and non-process area stormwater. The Invista outfall is located across
and slightly upstream from the Wilmington Site. As of June 1, 2007, no significant non-compliance
violations were reported for this outfall since the NPDES permit issue date of February 14, 2005.
Elementis Chromium operates an industrial inorganic chemical manufacturing facility approximately 18
miles (29 km) upstream from the Wilmington Site. As of June 1, 2007, no significant non-compliance
violations were reported for this facility since the NPDES permit issue date of April 15, 2002 (U.S. EPA,
2007a).

3.4.2.8.2 Non-point  Sources

In 2007, the Wilmington Site was issued a revised stormwater permit (Permit No. NCS000022) by the
NC DWQ. The permit requires semi-annual monitoring of stormwater runoff from the Site and provides
benchmark values that are used as guidelines for the Site’s Stormwater Pollution Prevention Plan. Based
on this permit, analytical monitoring is required at stormwater discharge outfalls (SDO) 9, 13, and 14
(Figure 3.4-22). Samples must be collected during representative storm events and performed twice a
year, once in the spring (April-June) and once in the fall (September—November). SDOs 9, 13, and 14 are
analyzed for oil and grease, pH, and TSS. Lead concentrations are determined from SDO 9 only. The
2007 results are shown on Table 3.4-11, along with the results from monitoring performed under the
previous stormwater permit, which required 1 year of quarterly stormwater samples for a different set of
analytes, as displayed in the table.

The previous stormwater permit did not provide benchmark values or permitted ranges as a reference to
evaluate stormwater sampling results. Therefore, the permit requirements were met by the stormwater
sampling events, which took place quarterly in 2003. Stormwater samples were analyzed for ammonia,
combined nitrite and nitrate, fluoride, uranium, dichloroethylene (DCE), TCE and VC. Refer to Table
3.4-11 for detailed sampling results.
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With the exception of TSS at SDO 14 during the fall 2007 stormwater sampling event, the results indicate
that stormwater quality data at SDOs 9, 13, and 14 are within the benchmark values provided in the
current NPDES stormwater permit. While TSS was within range during the spring sampling event, TSS
exceeded the benchmark value of 100 mg/L during the fall. The source of the somewhat elevated TSS
concentration at SDO 14 has been evaluated, and it was concluded to be nearby construction activities
occurring at the time of the sampling event. Those construction activities were in accordance with an
approved Stormwater Erosion and Control Plan and have since concluded; therefore, future elevated TSS
concentrations are not expected.

3.4.2.9 Federal and State Regulations

3.4.2.9.1 Waters of the United States

The CWA requires regulation of discharges into “Waters of the United States.” EPA is the principal
administrative agency of the CWA; however, the USACE has the responsibility for implementing,
permitting, and enforcing provisions of this Act. Sections 404 and 401 of this Act are applicable to
surface waters at the Wilmington Site.

Section 404 of the CWA authorizes the USACE to issue permits for the discharge of dredged or fill
material into Waters of the United States. The USACE regulatory program is defined in 33 CFR 320-330.
Before an activity occurs, applicable permits must be obtained and any compensatory mitigation must be
determined. If the USACE determines that a 404 permit is required because a proposed project involves
impacts to wetlands or waters, then a 401 Water Quality Certification is also required. The USACE also
determines which type of permit (i.e., Nationwide, Regional, General, or Individual permit) is applicable
to a project.

Section 401 of the CWA delegates authority to the states to issue a 401 Water Quality Certification for all
projects that require a federal permit (such as a CWA Section 404 Permit). The 401 Water Quality
Certification is essentially verification by the State that a given project will not degrade State Waters or
otherwise violate water quality standards.

The Northeast Cape Fear River is a navigable water of the United States, as defined as “those waters that
are subject to the ebb and flow of the tide and/or are presently used, or have been used in the past, or may
be susceptible to use to transport interstate or foreign commerce” (33 CFR 329, Definition of. Navigable
Waters of the US). Both a 404 permit and 401 Water Quality Certification are required for impacts to
surface waters that are considered either a traditional navigable water or a tributary to traditional
navigable water. The streams on the Wilmington Site (excluding the effluent channel) are tributaries to
the Northeast Cape Fear River, and any impact to these streams requires a 404 permit and 401 Water
Quality Certification. The Proposed Action would require a 404 permit and a 401 Water Quality
Certification to be obtained prior to commencement of the Proposed Action. Specific impacts to surface
water from the Proposed Action and mitigation options to minimize those impacts are discussed in
Section 4.4 (Water Resources Impacts) and Chapter S (Mitigation Measures) of this Report,
respectively.

Under Section 10 of the Rivers and Harbors Act of 1899, the building of wharfs, piers, and other
structures is prohibited without approval, and excavation or fill within navigable waters requires the
approval of the USACE. Section 10 of this Act requires permits to be issued whenever CWA Section 404
permits are issued for rivers or streams that are defined as navigable, such as the Northeast Cape Fear
River. The Proposed Action would not impact navigable streams; therefore, a Section 10 permit would
not be required.
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3.4.2.9.2  National Pollutant Discharge Elimination Systems (NPDES)

EPA created the NPDES to track and control point sources of pollution in accordance with the CWA. The
primary method of control is issuing permits to dischargers with limitations on wastewater flow and
constituents. EPA delegated permitting authority to the State of North Carolina in 1975. The NPDES
program establishes limits for flow (i.e., quantity discharged), conventional pollutants (e.g., biochemical
oxygen demand, pH, TSS, fecal coliform, oil, grease), toxicants (e.g., metals, volatile organics), and non-
conventional pollutants (e.g., ammonia, nutrients) (NCDENR, 2007b).

Existing NPDES permits are renewed every 5 years. Major modifications to existing NPDES permits
include, but are not limited to, changes to compliance schedules, increases in flow or pollutant loads,
changes to permit limits, corrections of technical errors, or material and substantial alterations to the
permitted facility or on-site activity. Permit modifications must be accompanied by a complete permit
application (NCDENR, 2007c).

The Wilmington Site has two NPDES permits: Permit No. NC0001228 for wastewaters (process water
and sanitary water) and Permit No. NCS000022 for stormwater. The Proposed Action would likely
require modifications of the existing NPDES permits to account for an increase in sanitary wastewater
and additional stormwater discharge. Details regarding the effluent characteristics and potential
stormwater outfall location for the Proposed Action are discussed in Section 4.13 (Waste Management
Impacts) and Section 4.4 (Water Resources Impacts) of this Report, respectively.

3.4.2.9.3  Coastal Zone Management Act

Section 307(c) of the Coastal Zone Management Act of 1972, as amended (16 U.S.C. 1456(c)), requires
any non-federal applicant for a federal license or permit conducting an activity that can affect land or
water uses in a state’s coastal zone to furnish a certification that the proposed activity will comply with
the state’s coastal zone management program. To comply with this federal regulation, North Carolina
passed the CAMA, which is administered by the NC DCM. CAMA permits must be obtained for
development of an AEC. An AEC is an area of natural importance that may have environmental, social,
economic, or aesthetic value that makes it valuable to the state or that may be easily destroyed by erosion
or flooding. AECs include wetlands, ocean shorelines, and areas in proximity to fishing waters or public
water supplies. The NC DCM determines whether or not a project is within a designated AEC. If a project
is within an AEC and a CAMA permit is required, the NC DCM acts as the lead permitting agency and
coordinates the 404/401 permits. For projects within an AEC, thus requiring a CAMA permit, the NC
DCM acts as the lead permitting agency and coordinates the 404/401 permits.

Based on a letter received from the NC DCM (see Appendix B, Regulatory Correspondence), an AEC
within the GLE Study Area would include any development below mean high water of the tributaries to
the Northeast Cape Fear River and 30-ft (9.1-m) landward of the mean high water table of these
tributaries. Development in these areas would require a CAMA permit. Even if the development is
outside the AEC, the NC DCM has the option to review the Proposed Action through a federal
consistency review. The Coastal Zone Management Act requires that a federal agency (when it proposes
any activity that will have any foreseeable effect of any coastal uses or natural resources within the
coastal zone) provide the State of North Carolina with a Consistency Determination. The federal agency
has the opportunity to demonstrate how the proposed activity complies, to the maximum extent
practicable, with the enforceable policies of the State’s approved coastal management program. The
information and data that must be supplied in a Consistency Determination is specified in 15 CFR 930.39
(Content of a consistency determination).
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3.4.2.10 _Site-Specific Surface Water Characteristics

General surface water characteristics are discussed in Section 3.4.2.1.1 for streams and rivers, Section
3.4.2.1.2 for lakes and impoundments, and Section 3.4.2.1.3 for estuaries and oceans. Information on the
floodplain and its relationship to the Site, including flood frequency distribution and flood control
measures, is discussed in Section 3.4.3.

3.4.2.10.1 Streams

Approximately 18,262 ft (5,566 m) of linear stream channel are located within the Wilmington Site. The
effluent channel accounts for another 4,631 ft (1,412 m) of industrial effluent channel. These surface
waters are illustrated in Figure 3.4-19. The streams on the Wilmington Site are classified as Class-C
swamp waters by the NCDENR (Section 3.4.2.2). In general, the headwaters of these streams originate on
the Wilmington Site, meaning that the drainage areas for most of the streams are located within the GEH
property boundary. Table 3.4-12 summarizes the total length of stream and the percent-drainage area for
the Wilmington Site. Wilmington Site surface water drainage is illustrated in Figure 3.4-23.

Approximately 42% of the Wilmington Site drains to Unnamed Tributary #1 to Northeast Cape Fear
River (including the drainage area of the effluent channel). The drainage area includes the majority of the
Eastern and South-Central site sectors, as well as portions of both the North-Central and Western site
sectors. The headwaters and discharge location for Unnamed Tributary #1 to Northeast Cape Fear River
are contained within the Wilmington Site.

Approximately 11% of the Site, including the northern portion of the Swamp Forest, drains to Unnamed
Tributary #2 to Northeast Cape Fear River. The stream drains the majority of the Northwestern Site
Sector. The stream originates in the Western Site Sector, but flows through an off-site Swamp Forest
before discharging into the Northeast Cape Fear River.

Various unnamed tributaries to the Northeast Cape Fear River in the Western Site Sector Swamp Forest
drain approximately 11% of the Wilmington Site. These streams are fully contained within the
Wilmington Site boundary.

Unnamed Tributary #1 to Prince George Creek receives drainage from the eastern-most portion of the
Eastern Site Sector. Approximately 12% of the Wilmington Site drains to this stream. Although Unnamed
Tributary #1 to Prince George Creek originates on the Wilmington Site, the stream drains off-site and
receives off-site surface waters before discharging to Prince George Creek.

Surface water drainage for the remaining portions (24%) of the Wilmington Site is not associated with a
specific stream on the Site. Of the remaining drainage areas, approximately 20% of the Site drains north
to Unnamed Tributary #2 to Prince George Creek. In the North-Central Site Sector, most of the surface
water runoff drains through a system of man-made ditches, which help form the headwaters of Unnamed
Tributary #2 to Prince George Creek just north of the Wilmington Site boundary. Approximately 4% of
the Site drains to a swale in the South-Central Site Sector that discharges directly to the Northeast Cape
Fear River.

3.4.2.10.2 Outfalls

No new NPDES-permitted outfalls or cooling water outfalls will occur from the Proposed Action.
Wastewater will be discharged through the existing NPDES outfalls. This Report does not include site-
specific information, such as velocity distribution, waterbody cross section, and bathymetry near the
outfall, because an existing outfall will be used and this information is not necessary for the impact
assessment.
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3.4.2.10.3 Erosion Characteristics and Sediment Transport

Estimates of erosion potential at the Wilmington Site were made using the Revised Universal Soil Loss
Equation (RUSLE) (USDA, 1995). This relationship takes into consideration soil type (USDA, 1977),
land cover (NC CGIA, 1996), topography (USGS, 1995), and precipitation factors and is used to predict
long-term annual average erosion by water on disturbed lands (Yoder et al., 2004). Most soil types across
the Site do not have a high erosion potential (see Section 3.3.4.2, Wilmington Site and GLE Study Area
Soils). Land cover across the Site consists of developed land for the existing infrastructure and forests,
shrub, and wetland areas for the undeveloped areas (see Section 3.5, Ecological Resources). To determine
input parameters for the RUSLE (Wischmeier and Smith, 1978), a geographic information systems (GIS)
algorithm (Blaszczynski, 2000) was used in conjunction with soils, land cover, and topography data. In
addition, Site observations and literature reviews were used to determine factors for the equation (USDA,
1995).

In Figure 3.4-24, estimated soil erosion rates (tons/acre/year) across the Site are represented in
logarithmic groups by color gradation. Resulting calculations reveal little area on Site, with erosion rates
greater than 1 ton/acre/year, except along edges of the developed areas. Areas of high erosion potential lie
in the landlocked portion of the Site surrounding the infrastructure in the Eastern Site Sector. An area
with erosion rates on the order of approximately 0.05 to 0.5 tons/acre/year crosses longitudinally through
the center of the Site, along an east to west slope in the land along the border of, but not within, the
Western Site Sector and the 100- and 500-year flood boundaries (Section 3.4.3). The effluent channel
cuts through this area and potentially provides means of sediment transport from the Site to the Northeast
Cape Fear River. The soil, land cover, and topography within the Western Site Sector along the border
with the Northeast Cape Fear River combine to create land areas less susceptible to erosion (<0.05
tons/acre). Note that the western Site boundary at the Northeast Cape Fear River within the South-Central
Site Sector actually consists of a bluff with steep slopes down to the river. Although elevated slope
gradients are present in the soils data used in the erosion calculations for this site sector, a higher erosion
potential may be possible in this bluff area due to the coarseness of the data used in the RUSLE equation.

For comparison, regional estimates of soil erosion in the North Carolina Coastal Plain generally range
from 4 to 13 tons/acre/year (9 to 30 megagrams [Mg]/ha/year). Considerably less sediment actually
discharges to surface waters due to processes such as retention in drainage ditches or low-order streams
and on other land surfaces (Lecce et al., 2006). For Coastal Plain watersheds, sediment delivery ratios,
which relate the amount of sediment transported to waterways to the amount of sediment eroded, typically
fall below 10%, with decreasing rates with increasing drainage area (Lecce et al., 2006; Phillips and
Slattery, 2006). Considering the low erosion rates and sediment delivery ratios and the main transport
mechanism for sediment from the Wilmington Site being an effluent channel with natural topography and
the Site dam, the Site is not expected to contribute large amounts of sediment to the Northeast Cape Fear
River.

3.4.2.11 Hydrologic Data

There is no continuous flow data available for the streams on the Wilmington Site. The information in
this section summarizes the best available information for the Northeast Cape Fear River.

3.4.2.11.1 Historic Monthly Flow Data

At the Wilmington Site, the Northeast Cape Fear River experiences diurnal tides ranging from 1 to
approximately 5 ft (.3 to 1.52 m). The USGS determined that the volume of water passing the
Wilmington Site during a particular ebb and flow tidal cycle is 220 million ft’ (6.2 million m®) and 310
million ft’ (8.8 million m®), respectively, whereas the freshwater inflow was estimated at only 11 million
ft’ (312,000 m®) during the same period (NRC, 1984).
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Two USGS stream gages are located on the Northeast Cape Fear River (see Figure 3.4-18). USGS gage
02108566, Northeast Cape Fear River at Burgaw, is the closest in proximity to the Wilmington Site and is
sited approximately 42 river miles (67 km) upstream of the Wilmington Site. The gage is operated in
cooperation with Pender County and measures drainage from 970 mi” (2,513 km?) of the Northeast Cape
Fear River watershed. During the years of gage operation from 2003 to 2007, the median and mean
stream flows were 671 ft* /s(18.4 m’/s) and 971 ft'/s (27 m’/s), respectively. Peak daily stream flow at the
gage was 6,560 ft*/s (186 m’/s) and occurred on October 13, 2005. The average stage height is 3.5 ft (1.1
m), and the highest daily mean stage height was 16.52 ft (5.1 m). Monthly mean discharges for this
stream gage are located in Table 3.4-13.

USGS gage 02108000 is located on the Northeast Cape Fear River near Chinquapin, approximately

70 miles (113 km) upstream of the Wilmington Site. At this gage, the Northeast Cape Fear River has an
associated drainage area of 599 mi” (1,551 km?). During the years of gage operation from 1940 to 2007,
the median and mean stream flows were 408 and 724 ft'/s (12 and 21 m’/s), respectively. Peak daily
stream flow at the gage was 29,900 ft*/s (847 m?/s) on September 18, 1999. The average stage height is
5.32 ft (1.62 m), and the highest daily mean stage height was 23.31 ft (7.10 m). Monthly mean discharges
for this stream gage are located in Table 3.4-14.

3.4.2.11.2 Historical Drought Stages and Monthly Discharge

At the USGS gage 02108566, the minimum mean daily discharge was recorded on October 14, 2004, at
190 ft*/s (5 m*/s). The 7-day, once in 10-year, low-flow discharge (7Q10) is not available for this station
because the station has only been in operation since 2003. At the USGS gage 02108000, the minimum
mean daily discharge was recorded October 10—11, 1954, at 5.3 £’ /s (0.15 m?/s). The 7Q10 for this
station is 12.1 ft* /s (0.343 m*/s), equivalent to about 0.02 ft* /s (0.0006 m?/s) per mi> (Weaver and Pope,
2001).

3.4.2.11.3 Short Duration Flow Fluctuations

There are no diurnal releases such as from hydroelectric projects or other facilities upstream of the
Wilmington Site; therefore, the only variations in flow are from tidal influence.

3.4.2.12 Lakes and Impoundments

The Wilmington Site contains two active final process lagoons and their associated aeration basin, four
inactive wastewater treatment facility lagoons, one fire-fighting supply pond, two stormwater wet
detention basins, and three ephemeral, woodland ponds. The Proposed GLE Facility would require a new
stormwater-detention pond. More information on this facility is discussed in Chapter 4 of this Report
(Environmental Impacts). There are no cooling water or water supply reservoirs either currently
associated with or proposed on the Wilmington Site; therefore, the following categories are not relevant to
the Proposed Action: elevation-area capacity curves, reservoir operating rules, annual yield and
dependability; inflow/outflow/storage volumes; net loss calculations; current patterns; and temperature
distribution.

3.4.2.13 Estuaries and Oceans

The Cape Fear River Estuary is located 6 miles (10 km) downstream of the Wilmington Site, and the
Atlantic Ocean is located 20 miles (32 km) downstream of the Wilmington Site. Monthly river discharges
are discussed in Section 3.4.2.1.1 of this Environmental Report. The volume of water discharged from the
Site is not expected to affect either the quality or quantity of surface waters in the estuary and ocean;
therefore, the following categories are not relevant to this project: shoreline and bottom descriptions, tidal
current patterns, and non-tidal circulation patterns.
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3.4.3 Floodplains

3.4.3.1 Floodplain Distribution

The primary sources of flooding in New Hanover County are 1) storm surge created by tropical storms
and hurricanes in the Atlantic Ocean and 2) heavy rainfall from these and other storms. Surges from storm
events have been known to cause flooding in the Cape Fear River and its tributaries as far north as the
New Hanover—Pender County line (upstream of the Wilmington Site; see Figure 3.4-18). Stream
overflow during heavy rainfalls has also been reported to cause flooding in Prince George Creek, near the
Wilmington Site. Because of the “estuarine nature” of the Cape Fear and Northeast Cape Fear rivers,
overflows from tributaries “have a negligible effect on the stages of these rivers in Wilmington”
(downstream from the Site) (FEMA and State of North Carolina, 2006a). Therefore, these river systems
have a natural buffering capability when faced with tributary overflows.

Figure 3.4-25 shows the GLE Study Area at the Wilmington Site, the digital elevation model (DEM)
elevations, and the 100- and 500-year flood boundaries. In the vicinity of the Wilmington Site, the extents
of the 100- and 500-year floodplains are very similar. The extents of these flood boundaries shown in this
figure are the approximate extents shown in the Flood Insurance Rate Maps (FIRMs) for the area
(Appendix K, FEMA Flood Insurance Rate Maps). Elevations for the 100- and 500-year floods were
delineated from digital elevation data produced in partnership by the State of North Carolina and the
USGS. The Wilmington Site boundary was obtained from the New Hanover County Information
Technology Department.

The 100- and 500-year flood boundaries form the approximate boundary of the Western Site Sector of the
Wilmington Site. Based on data presented in Figure 3.4-25 and Figures K-1 and K-2 in Appendix K,
the Main portion and the North Road portion of the GLE Study Area are located outside of the 100- and
500-year flood boundaries and above the elevations of these projected flood events. The South Road
portion of the GLE Study Area borders swampland that is adjacent to the Northeast Cape Fear River
system and is within the flood boundaries. Much of this swampland may flood during extreme rain events
upstream. Because the Northeast Cape Fear River is totally dominated by coastal surge effects, flood
profiles and associated discharges were not calculated in the 2006 Flood Insurance Study (FIS): 4 Report
of Flood Hazards in New Hanover County, North Carolina, and Incorporated Areas. Discharge data are
available for Prince George Creek, which is north of the Wilmington Site. At Prince George Creek and
Castle Hayne Road (the nearest location where calculations were performed for the 2006 FIS), the
drainage area peak discharge was calculated to be 2,040 ft'/s (57.7 m’/s) for the 100-year flood and 3,200
ft’/s (90.6 m’/s) for the 500-year flood. The drainage area at this location was determined to be 10.9 mi’
(28 km?; FEMA and State of North Carolina, 2006a, 2006Db).

Nearby floodplains are designated as “Zone AE,” where base flood elevations have been determined to
average 7 ft North American Vertical Datum (NAVD), rounded to the nearest whole number (FEMA and
State of North Carolina, 2006b). However, coastal stillwater elevations listed in the 2006 FIS indicate that
a value of 7.9 ft NAVD for the 100-year flood and 9.3 ft NAVD for the 500-year flood should be used for
construction purposes’ (FEMA and State of North Carolina, 2006a). Coastal stillwater elevations factor in
potential impacts from storm surge, including tidal and wind setup effects. The minimum elevation in the
Main portion of the GLE Study Area is approximately 20 ft NAVD (the northwestern portion of the GLE
Study Area), which is 12 ft (3.65 m) above the 100-year coastal stillwater flood elevation and 11 ft

(3.35 m) above the 500-year coastal stillwater flood elevation. The South Road portion of the GLE Study

5 According to benchmark data for the Wilmington/Cape Fear area published by NOAA, the difference between ft NAVD and ft
above msl is very small (NOAA, 2003). For example, 9.30 ft NAVD (the 500-year floodplain boundary) is equivalent to 9.33 ft
msl. Therefore, for the purposes of this report, ft NAVD and ft msl are used interchangeably.
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Area within the North-Central Site Sector is adjacent to the 500-year flood boundary and the Western Site
Sector. The existing service road, which would be paved for use as the proposed South access road, is at
an elevation of approximately 16 to 25 ft NAVD (i.e., 7 to 16 ft [2 to 5 m] above the 500-year coastal
stillwater flood elevation). However, the Proposed Action would include an upgrade of the existing
stream crossing within the South Road portion of the GLE Study Area, and the elevation of the streambed
of Unnamed Tributary #1 to Northeast Cape Fear River at that location is approximately 6 ft (1.8 m)
NAVD, which is within the 100-year flood boundary. The minimum elevation of the portion of the GLE
Study Area that includes the proposed North access road in the Eastern Site Sector is the streambed of the
Unnamed Tributary #1 to Prince George Creek (see Figure 3.4-25) at approximately 20 ft NAVD;
however, the future roadbed would be constructed over the tributary at an elevation of approximately 25
to 30 ft NAVD.

According to the 2006 FIS for New Hanover County, base flood elevations for the area encompassing the
Site were determined using detailed methods. These methods were reported as follows:

“Hydrologic analyses were carried out to establish the peak discharge-frequency
relationship for each flooding source studied in detail affecting the county...The log-
Pearson Type III method was used to determine floodflow frequencies for the streams.
Because there are no stream gages within the study area, generalized criteria were
developed from records ranging from 14 to 39 years from gages in the coastal plain
gaging network in North Carolina. Peak discharges were verified by an independent
determination using U.S. Weather Bureau rainfall frequency data and synthetic unit
hydrograph procedures. The hydrologic analyses for the Cape Fear River basin ...were
performed using the urban and rural regression equations developed by the USGS ...The
Coastal Plain equation was used to estimate the 1% annual chance flow for the streams in
New Hanover County. The hydrologic approach used for this Flood Insurance Study are
the U.S. Geological Survey (USGS) regression equations for North Carolina described in
USGS Water Resource Investigation (WRI) reports 1-4207 and 96-4084 ... Analyses of
historical high-water marks obtained from interviews of county residents were used to
confirm the accuracy of the regression equation estimates ... For the streams studied by
detailed methods, water-surface elevations of floods of the selected recurrence intervals
were computed through use of the Army Corps of Engineers’ HEC-RAS step-backwater
computer program version 3.1” (FEMA and State of North Carolina, 2006a).

For coastal analyses (i.e., calculating coastal stillwater elevations), the joint probability method was used
to determine storm surge heights. Five parameters were considered, including central pressure depression,
radius to maximum winds, forward speed of the storm, shoreline crossing point, and crossing angle.
Historical data from storms impacting the southern coast of North Carolina were used with this method.
These data were attained primarily from the National Weather Service and the Mariners Weather Log
(FEMA and State of North Carolina, 2006a). More detailed descriptions of methodologies used to
calculate floodplain distributions for New Hanover County are presented in the 2006 FIS, published by
FEMA and the State of North Carolina. Based on a review of the North Carolina Floodplain Mapping
Program Web site, no letters of map change (i.e., LOMCs) were identified that influence the designations
discussed above.

In 1999, Hurricane Floyd generated historic peak flood elevations for New Hanover County. USGS
stream gages in nearby sub-basins revealed that flooding caused by Hurricane Floyd “was likely greater
than 100 years and very possibly greater than 500 years” (FEMA and State of North Carolina, 2006a).
However, based on observations by employees working on the Wilmington Site, the GLE Study Area was
not known to have flooded during Hurricane Floyd, nor was there any flooding of existing manufacturing
operations at the Wilmington Site.
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3.4.3.2 Flood-Control Measures

Based on the 2006 FIS for New Hanover County, the only flood-control measure applicable to the
proposed Site is “floodplain regulations [that] preclude extensive flood damage to future development.”
No additional flood-control measures are implemented for the Wilmington Site. In other parts of New
Hanover County, sand beach restoration, berm/sand dunes, stream channelization, and a public warning
system have been implemented as protection measures (FEMA and State of North Carolina, 2006a).

3.4.3.3 Regulatory Issues

A floodplain development permit from New Hanover County is required before commencement of any
development activities within Special Flood Hazard Areas (New Hanover County, 2006). Modification of
the existing stream crossing in the South Road portion of the GLE Study Area includes Special Flood
Hazard Areas (e.g. the 100-year and 500-year floodplains); therefore, the Proposed Action would likely
require this permit. Final determination for the need of the permit can not be determined until final design
plans are complete.

3.4.4 Wetlands

3.4.4.1 Description

There are several working definitions of wetlands. The CWA includes wetlands in its definition of Waters
of the United States, or jurisdictional waters, along with other waterbodies, such as lakes, rivers, and
streams. For the purposes of the CWA, wetlands are areas that are inundated or saturated by surface
waters or groundwater at a frequency and duration sufficient to support, and under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil conditions (33 CFR
328.3, Definition of Waters of the United States, Definitions). This 3-criteria (i.e., hydrology, vegetation,
and soils) definition will be used to determine potential regulatory requirements, as determined by the
USACE and discussed in more detail in Section 4.4.4 of this Report (Wetland Impacts).

A second definition of wetlands was developed by the FWS and classifies wetlands from an ecosystem
standpoint. This classification system is used for mapping wetlands for the National Wetlands Inventory
(NWI) (Cowardin et al., 1979). In order to provide a conservative assessment, these data were used for a
preliminary analysis of potential wetlands on the Wilmington Site. NWI maps show the location, size,
and type of wetland within defined geographical areas. NWI maps attempt to show all types of wetlands,
not just ones regulated by the USACE. These maps are not field-verified and do not always accurately
depict wetlands under dense forest canopies or wetlands that have been drained or altered. The most
recent digital NWI mapping indicates approximately 758.3 acres (307 ha) of wetlands within the
Wilmington Site property boundary, comprising 13 different classes of wetlands (U.S. FWS, 1990).
These wetlands are depicted in Figure 3.4-26 and summarized in Table 3.4-15. Two of these wetland
classes (PFO1Cd and PFO4Bd), comprising 298 acres (121 ha), are described as being partially drained
or ditched. These areas, located in the North-Central and Eastern site sectors, were assessed in the field to
determine if they contained the three criteria as defined as by the USACE.

Field surveys to assess current Site conditions were conducted between July and September 2007.
Alterations to surface topography and installation of drainage features have caused some of the areas
classified as wetland communities based on the NWI database to no longer exhibit wetland hydrology.
Specifically, regarding the NWI classifications shown on Figure 3.4-26, the majority of the area
classified as PFO4Bd and PFO1Cd currently has limited wetland hydrology. This area will be discussed
in more detail in Section 4.4.4 of this Report (Wetland Impacts). Wetland area PUBGX in the
Northwestern Site Sector was a borrow area that has been planted with pine and does not have wetland
hydrology or surface water. Two areas classified as PUBKr are current or former impoundments for the
treatment of wastewater from the Site (see Section 3.4.2.1.2 and Section 3.12, Waste Management, for
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more information). Similarly, PUB3Hx contains a secondary water supply for fire suppression. These
three wetland areas are located in the Eastern Site Sector. Wetlands areas PFO1Cd and PFO1/2F, located
mainly in the Eastern Site Sector, are palustrine wetlands associated with stream channels (see Figure
3.4-19).

3.4.4.2 Federal and State Regulations

Wetlands are regulated by Sections 404, 401, and 402 of the CWA (33 USC 1251) and Section 10 of the
Rivers and Harbors Act of 1899 (33 USC 402). The CWA requires regulation of discharges into Waters
of the United States. EPA is the principal administrative agency of the CWA; however, the USACE has
the responsibility for implementing, permitting, and enforcing provisions of this Act. The Rivers and
Harbors Act of 1899 (33 USC 402) prohibits the creation of any obstruction to the navigable capacity of
any Waters of the United States without approval of the USACE.

Section 404 of the CWA authorizes the USACE to issue permits for the discharge of dredged or fill
material into Waters of the United States, including wetlands. The USACE regulatory program is defined
in 33 CFR 320-330. Before an activity occurs, applicable permits must be obtained and any compensatory
mitigation must be determined. The USACE cannot issue a Section 404 permit until a Section 401
certification is issued.

Under Section 401 of the CWA, a Section 401 General Water Quality Certification is also required for
any activity that may result in a discharge into Waters of the United States or for which a federal permit
or license is issued. In North Carolina, the NC DWQ is responsible for issuing a Water Quality
Certification. This permit certifies that a project will not degrade waters of the state or otherwise violate
State water quality standards (15A NCAC 2B.0200). As previously stated in Section 3.4.2.9.1, the
Proposed Action would require a 404 permit and a 401 Water Quality Certification for impacts within the
GLE Study Area. A final permit strategy can not be developed until construction plans are complete.
These impacts are discussed in Section 4.4 of this Report (Water Resources Impacts).

The CWA, under Section 402, also provides guidelines and limitations for effluent discharges from point-
source discharges that are administered by the NPDES (15 NCAC. 02H). NPDES permits in North
Carolina are obtained by the NC DWQ. As previously stated in Section 3.4.2.9.2, the Wilmington Site
has two NPDES permits for its current operations, one for wastewater and one for stormwater. The
Proposed Action could require a modification to these existing NPDES permits for operations. An
additional NPDES permit would be required for stormwater discharges into Waters of the United States
associated with construction activities.

3.4.5 Water Use

3.4.5.1 Regional Water Use

Table 3.4-16 shows water usage information for the region surrounding the Wilmington Site, including
New Hanover, Brunswick, and Pender counties. Groundwater is an important source of water, providing a
significant fraction of the public water supply and self-supplied domestic water. Residential wells are
known to exist in developments north (Wooden Shoe subdivision) and south of the Eastern Site Sector,
and along the mixed commercial-residential stretch of NC 133 (Castle Hayne Road) east of the Site. The
only known public supply wells within 2 miles (3.2 km) of the GLE Study Area are the Wilmington Site
potable wells discussed in Section 3.4.1.1.2.3. Between 2 and 3 miles (3.2 and 4.8 km) from the GLE
Study Area to the east-northeast and south are 11 transient non-community public supply wells and 10
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community public supply wells®, and one additional transient non-community public supply well is
located west of the GLE Study Area on the opposite side of the Northeast Cape Fear River’ (NCDENR,
2006). Surface water from the Cape Fear River is a major drinking water supply for the city of
Wilmington; however, the surface water intake is in Bladen County. The New Hanover County public
supply usage in Table 3.4-16 does not reflect the surface water withdrawn in Bladen County, although
most of the water is used in Wilmington within New Hanover County. Groundwater use for industry and
irrigation is also significant, particularly in New Hanover County, where these uses account for more than
25% of the overall water use. Water use for livestock is significant only in Pender County. Water use for
thermoelectric power generation dominates the overall water usage (97%), and this water primarily comes
from surface water. However, most thermoelectric water use is non-consumptive (for cooling and steam
generation), and thus, the water is returned to the surface water system (Hutson et al., 2005).

Because the groundwater supply for the Wilmington Site is provided by the Peedee Aquifer, conditions in
the Peedee Aquifer were further evaluated in terms of the long-term sustainability of the water resource.
Comparing groundwater elevation changes over time provides a method for assessing long-term changes
and stresses on an aquifer. Figures 3.4-27 and 3.4-28 show the Peedee Aquifer’s groundwater elevations
in 1975 and 2007, respectively. Figure 3.4-29 shows the approximate rate of groundwater elevation
decrease based on data from individual wells in USGS and NCDENR Division of Water Resources (NC
DWR) water level databases (Wilson, 2007). This decrease rate is calculated by subtracting the 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.
The piezometric surfaces in Figures 3.4-27 and 3.4-28 and the rate change pattern in Figure 3.4-29 were
produced using an inverse distance-weighted interpolation method. As these figures show, water level
declines in the Peedee Aquifer have occurred primarily in counties to the west of the Wilmington Site
(i.e., western Brunswick, Bladen, and Columbus counties), as well as in counties to the northeast (i.e.,
Onslow, Jones, Lenoir, and Craven counties). Apparent changes in the Peedee Aquifer in New Hanover
County area have been minimal, suggesting that the aquifer should be able to provide additional water for
the region without unsustainable depletion of the groundwater resource. There are no sole-source aquifers
designated within North Carolina.

3.4.5.2 Site Water Use

Groundwater is used at the existing Wilmington Site for industrial process water, groundwater
containment/remediation, and drinking water. Figure 3.4-10 shows the locations of groundwater pumping
wells at the Site. Site potable water supply is provided by three wells just east of the Wilmington Site and
NC 133 (see Figure 3.4-10). Figure 3.4-30 and Table 3.4-17 provide a summary of annual groundwater
withdrawals at the Site, which average around 0.6 million gpd (2.27 million Ipd).

Water levels measured in wells that tap the Peedee Aquifer at the Wilmington Site were evaluated in
terms of the long-term sustainability of the water resource. Figure 3.4-31 shows annual average water
levels in monitoring wells installed in the Peedee Aquifer at the Site. Water-level data were available for
82 wells for the period from 1997 through 2006. As this figure shows, water levels in the aquifer do not
show a long-term downward trend, indicating that the existing water use does not exceed the sustainable
yield of the aquifer in this area.

% Community public supply wells serve 15 or more connections or regularly serve 25 or more year-round residents (e.g., cities,
towns, subdivisions). Transient non-community public supply wells serve 25 or more people at least 60 days per year (e.g.,
restaurants, churches, DOT rest areas). Non-transient, non-community public supply wells serve at least 25 of the same persons 6
or more months per year (e.g., schools, daycares, industries [such as the three Wilmington Site potable wells]).

7 Specific public water supply well locations are not shown, consistent with the policies and procedures recommended by the
United States Government Accountability Office (U.S. GAO, 2006).
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3.4.5.3 Regulatory Framework

North Carolina General Statute G.S. 143-215.22H requires water users to register their water withdrawals
and to update those registrations at least every 5 years if they meet the following criteria.

= Any non-agricultural water user who withdraws 100,000 gallons (378,541 liters) or more in any
one day of groundwater or surface water or who transfers 100,000 gallons (3,785,411 liters) or
more in any one day of surface water from one river basin to another river basin.

= Any agricultural water user who withdraws 1,000,000 gallons (3,785,411 liters) or more in any
one day of groundwater or surface water or who transfers 1,000,000 gallons (3,785,411 liters) or
more in any one day of surface water from one river basin to another river basin.

The groundwater withdrawals by current operations at the Wilmington Site have been registered with
NCDENR.

NCDENR has established the Central Coastal Plain Capacity Use Area in an effort to limit overuse of
groundwater resources in a region extending through the Central and Eastern coastal plains, including the
following counties: Beaufort, Carteret, Craven, Duplin, Edgecombe, Greene, Jones, Lenoir, Martin,
Onslow, Pamlico, Pitt, Washington, Wayne, and Wilson. Groundwater use in much of this region has
exceeded the sustainable yield of some of the aquifers with associated groundwater-level declines.
Groundwater users within the Capacity Use Area must annually register their usage if they exceed
100,000 gpd (378,541 Ipd), and groundwater-use reductions are being phased in for many of these users.
New Hanover County, the location of the Wilmington Site, is not within the Central Coastal Plain
Capacity Use Area because groundwater use has not resulted in severe groundwater depletion, as is
evident in much of the Central Coastal Plain.
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GLE Environmental Report

Section 3.4 — Water Resources

Table ae al aa eas ae e e a e
b e e ae e e
€es eas ae e ea e
aaes a s les ea a
Dissolve o en D m L 3 2
itro en ammonia 3 @S m L 0.0 0.0 0.28
itritean itrate 2 3 as L m L 0.0 0.2 0.
p 43 S .00 2° 40
0osp orusas L m L 0.03 0.0 0.3
Salinit L ppt 0.00 .8 4,
Soli s otal Suspen e  SS L m L .00 .00 38.0
emperature  ater L e 40 . 3.
L nal tenotliste it a ater ualit evaluationlevel in 02 .02
ppt partspert ousan .
@Evaluation Level applicable numeric or narrative ater ualit stan ar or action level 02 .02
® eanp values erecaculate b convertin t ep measurementstot eir correspon in ro enion

concentration

oncentration s o nin bol
Re erences: W 200

DE R 2004.

¢ perormin t estatistical calculation ont ose concentrations an convertin t e statistical
resultbac top pert ee uation p lo o «.

oesnot meett eevauation level.
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GLE Environmental Report Section 3.4 — Water Resources

Table a | a ae al aa eeae
b a lea e
T s ea e | e?
es eas ae e e ea asle a e
aaes b s a les ea a
otal ranium L m L 2 D D D
Gross Ip a pci L 43 D D D
Gross eta 0° pci L 43 D . .0
a S ea e | e
a es eas ae e e a
aaes b s a les ea a
otal ranium L m L 232 D D D
Gross Ip a pci L 44 D 4, 4 8
Gross eta 0° pci L 44 D 28. 80°
a I
a es | e a ea e e a
aaes b s a les ea a
otal ranium m L 8 D 0.024 0.3
Gross Ip a pci L 0 D 4 32
Gross eta pci L 0 D 8. 330
ot applicable.
D eanal te asnot etecte ornot etecte abovet ereporte practical uantitation limit.
L nal tenotliste it a ater ualit evaluationlevel in 02 .02 .
& S issample att e astle ane oatDoc appro imatel t esamelocationasS RE station
80000.
b Evaluation Level applicable numeric or narrative ater ualit stan ar or action level 02
.02

© on etectresults ereinclu e int emeancaculationsas a o t ereporte practical uantitation limit.

eavera eannual rossap aparticleactivit inclu in ra ium?22 bute clu in ra onan uranium
02 comparisono ma imumvaluestot isavera e annual EL isnot applicable.

eavera eannua ross beta particle activit e clu in potassium 40 an ot er naturall occurrin ra io
isotopes 02 comparisono ma imum valuestot isavera eannua EL isnot applicable.

GED issample att e GEDoc appro imatel t esamelocationasS RE station 0000.

ee luentc annel isanin ustrial ¢ annel an isnotsub ectto ater uait stan ar s rom
02 .02

Re erences. GE an R atabasesan anal ses.

e
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GLE Environmental Report Section 3.4 — Water Resources

Table a | a aa eeae
b a lea e
a T s e e | e?
a es eas ae e e ea asle a e
aaes b s a les ea a
mmonia as 3 L m L 4 D .3 2.
ioc emical 0 en eman L m L 30 D 2.04
as
lori e 230 m L D 3 80
romium 000 m L 3 D 0.0 0.03
on uctivit L pm oscm 3 40 3000
opper 0.00 m L 3 D
Dissolve en 4 m L 48 .4 3
ecal coli orm 400 colonies 30 D 4.0
00mL
luori e 8 m 3 D D D
ic e 0.088 m 3 D 0.0 2 0.03
itrate itrite as L m 40 D 0.3 8
p 4.3 S. 48 .02 44 .84
osp ate L m D 0] 0.22
otal p osp orus L m D 0. 02 0.22
Sul ate L m 4.3 32.
emperature L e 488 44 . 3.
itanium L m L 3 D 0.0 4 0.042
a S ea e | e
a es eas ae e e a
aaes b s a les ea a
mmonia as 3 L m L 4 D . 0 3
ioc emical 0 en eman L m L 33 D 82
as
lori e 230 m L 2 4
romium 000 m L 3 D 0.0 0.028
on uctivit L pm oscm 2 40 2 28 2 00
opper 0.00 m L 3 D
Dissolve en 4 m L 3 2 4.2
ecal coli orm 400 colonies 33 D 8 240
00mL
luori e 8 m L 40 D D D
ic e 0.088 m L 3 D 000 00 2
(continued)
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GLE Environmental Report Section 3.4 — Water Resources

Table a | a aa eeae
b a lea e e
S ea e | e

a es eas ae ea e a

aaes b s a les ea a
itrate itrite as L m L 4 0.0 0.3 2
p 4.3 S. 48 442 3 8.83
osp ate L m D 0.0 0.204
otal p osp orus L m 3 D 0.0 0.204
Sul ate L m 38 4.3 3

emperature L e 3 4.8 8 32
itanium L m L 3 D 0.0 3 0.02
a I e

a es | e a ela e e a °

aaes b s a les ea a
mmonia as 3 m L 342 D 3.00

romium m L D 0.0 0.0
opper m L D 0.0 0. 2
luori e m L 03 D .08 4.
ic e m L 2 D 0.0 0.0
itrate as m L 344 D 224 4
p S. 84 .0 3 2.0
emperature e 3 .00 2 .03 38. 0
itanium m L 20 D 0.0 0.0

ot applicable.

D eanal te asnot etecte ornot etecte abovet ereporte practical uantitation limit.

L nal tenotliste it a ater ualit evaluationlevel in 02 .02

a S issample att e astle ane oatDoc appro imatel t esamelocationasS RE station

80000.
® Evaluation Level applicable numeric or narrative ater uait stan ar or action level 02
.02

¢ on etectresults ereinclu e int emeancalculationsas a o t ereporte practical uantitation limit.
GED issample att e GEDoc appro imatel t esamelocationasS RE station 0000.

¢ ee luentc annelisanin ustrial ¢ annel an isnotsub ectto ater ualit stan ar s rom 02
.02
eanp vaues erecalculate b convertin t ep measurementstot eir correspon in ro enion

concentration . per ormin t estatistical calculationont ose concentrations an convertin t e statistical
resultbac top pert ee uation p lo o «.

oncentration s o ninbol oesnot meett eevauation level.
Reerencess GE an R  atabasesan anal ses.
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GLE Environmental Report

Section 3.4 — Water Resources

Table al es e e ase ae s a e
e eas a e e e a e e e ee e a e
s a e
e e a l T e lass®
00038 Elementis romium L astle a ne n ustrial rocess aor .0
anu acturin ommercia
acilit Waste
Water reatment
lant WW
00 0O en ursn ome ermita e ouse n ustrial rocess inor 0.024
nc. Rest omeWW ommercia
004 43 e anover ount Lan ill WW unicipal GD inor 00 4
Water Se er District
000 228 | Global wuclear uel Global uclear n ustrial rocess aor .8
uel mericas ommercia
WwW
000 2 nvista S. .R.L. nvista S. .R.L. n ustrial rocess aor 2
ommercid
003 2 e anover ount Walnut ills unicipal GD inor 0.
Water Se er District WWwW
00 8 e anover ount Wastec site unicipal GD inor not
Water Se er District limite
00234 Sout ern States ci lant n ustrial rocess inor not
emical nc. ommercid limite
00028 it o Wilmin ton S eene Water Water reatment lant inor not
reatment lant limite
W
00 30 Worde ompanies nc. | Di ie o o. n ustrial rocess inor 0.004
ommercid
DES atona ollutantan Disc ar e Elimination S stem
& aor isc ar eis reatert an GD inor isc ar eislesst an GD.

Re erence:

S E 200 a

Revision 0: December 2008




GLE Environmental Report Section 3.4 — Water Resources

Table ae al aa e | e
ael a | a e ales
all
Receivin Water: E ape ear E ape ear rince Geor e
mmonia m L as D-0. 00 - 8 D-0.43
itrite itrate m L as D-04 0.44-0.8 D
luori e m L D-08 D-0.24 D
ranium p iL ?® D-0. 8 D- .0 D
Dic loroet lene m L D D D
cis 2 Dic loroet lene m L D -0.000 D D
trans 2 Dic loroet lene D D D
m L
EmL D-0.00 3 D D
inl loriem L D D D
e a a | a e aes
all
Lea total recoverable m L 0.0338 | 0.004-0.008
ilan Grease m L 30 D D D
otal Suspen e Soli s m L 00 -28 D- 0-338
p stan ar units 43— .= . — .8 8-
na sisnot permit re uirement.
D eanal te asnot etecte ornot etecte abovet ereporte practical uantitation limit.

2 euraniumresultist esumo t eseparatereporte isotopic anal tical laborator results or 2t #
238

an .
P obenc mar valuesor permit compliancelimits ereprovi e orint e DES Storm ater ermit.
© enc mar aues Ui elines ort epermittees Storm ater ollution revention lan S
esourceo t ema imumtotal suspen e soli s SS concentrationat SD 4 asbeenevaluate an itis
ueto nearb construction activitiesoccurrin att etimeo t esamplin event.  ese construction activities
ereinaccor ance it t eir approve Storm ater Erosionan ontrol lanan avesinceconclu e
t ereore utureelevate SS concentrations are not anticipate .

Reerencess GE an R  atabasesan ana ses.
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GLE Environmental Report Section 3.4 — Water Resources

Table e e ae ae aaes s
e a ae ea
aeb es ae & ee ees e e e
nname  ributar to ort east lass s amp aters t 2340m 42
ape ear River
nname ributar 2to ort east lass s amp aters 334t 02 m
ape ear River
nname ributar to rince lass s amp aters 8t 48m 2
Geor e ree
E luent anne n ustrial e luent” 43t 42m c
iscellaneous tributariesto  ort east lass s amp aters 423 t 3m
ape ear River
t e’ 24
ot pplicable
% Des nate useisassi ne b t e ort arolinaDivisono Water ualit . lass  atersareprotecte or
secon ar recreation e. .boatin  isin an il lie S amp aters isasupplemental class ication

use toreco ni et ose aterst at avenatural occurrin lo velocitieslo p an lo levelso
issolve o0 en.

ne luentc annel isa iscernableconine an iscrete conve ancet atisuse or transportin treate
aste ater toareceivin stream. 02 .0202

e rana earea ort ee luentc annelisinclu e it nname ributar to ort east ape ear
River.

ributaries are visible on aerial p oto rap in e

ortionso t eWilmin ton Site raint rou aserieso itc esan s adesan arenot associate it a
speci ic aterbo  ont eSite. nt e ort entra Site Sector appro imatel 20 o t e Wilmin ton Site
rainsnort to nname ributar 2to rince Geor e ree eremainin 4 rainstoas aeint e
Sout entral SiteSector  ic isc ar es irectl tot e ort east ape ear River.

Reerencess GE an R  atabasesan anal ses.

b

C

e
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GLE Environmental Report

Section 3.4 — Water Resources

Table a a ela s e lass a ela sa e | e
ae
ela ea
e lass a €s a es
i 2 alustrine oreste broa leave eci uousnee le leave 23 .30
€ci uous semi permanentl loo e
- 4 adustrine oreste broa leave eci uousnee le leave 4.82
ever reen temporaril  loo e
adustrine oreste broa leave eci uous seasonal loo e A4
- adustrine oreste broa leave eci uous seasondl loo e 23.
partiall raine itc e
= 4 austrine oreste nee le leave ever reen broa leave .38
eci uous temporaril loo e
4 alustrine oreste nee leleave ever reen saturate partial 2 443
raine itc e
- SS 4 alustrine scrub s rub broa leave eci uousnee le leave .2
ever reen temporaril  loo e
- SS 4 austrine scrub s rub broa leave eci uous nee le leave 2.3
ever reen saturate
- S alustrine scrub s rub broa leave eci uous temporaril 0.
loo e
- S alustrine scrub s rub nee le leave ever reen broa leave 32.
eci uous saturate
- 3 alustrine unconsoli ate bottom mi o aline permanentl 0.4
loo e i e impoun e
- G alustrine unconsoli ate bottom intermittentl loo e 3.2
e cavate
r adustrine unconsoli ate bottom arti iciall loo e arti icid .40
substrate
otal 8.30
Re erence: .S. WS 0.
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GLE Environmental Report Section 3.4 — Water Resources

Table al ae a als
a e | e
Il al se a

ea able? ess T a
8 000 0. 4 0.3
0.028 0.4 0.480
2000 0.042 0. 3 0.0
200 0.044 0. 8 0. 2
2002 0.03 0. 8 0. 04
2003 0.03 0.4 0.8

2004 0.043 0. 0.
200 000 0. 0. 20

200 0.0 0.4 0.
vera e 0.04 0. 0. 2

& Sitepotable ater suppl isprovi e b t ree €ls ust east
o t eWilmin ton Site.
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Geologic Units

Hydrogeologic Units

System Series Formation Aquifers and Confining Units
Quaternar Holocene Undifferentiated
y Pleistocene Surficial Aquifer
Pliocene Undifferentiated ) -
Tertiary Aquifer
and Confining Unit
Oligocene River Bend Formation
Tertiary )
Eocene 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

Reference: Lautier, 1998

Shading indicates unit is present beneath the Wilmington Site.

Figure 3.4-1. General relationship between aquifers and geologic units in the region.
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Figure 3.4-2. Extent of the Castle Hayne Aquifer.
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Figure 3.4-3. Extent of the Peedee Aquifer.
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Figure 3.4-4. Extent of the Black Creek Aquifer.
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Figure 3.4-5. Extent of the Upper Cape Fear Aquifer.
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Figure 3.4-6. Extent of the Lower Cape Fear Aquifer.
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Figure 3.4-18. Regional surface waters.



*SI19)BA JIBJANS IS UO)SUTW]IA *6T-F"€ 9INSI

'V Xipuaddy 983 :saoualajey

= Y

000 000°} 0 N
(2-1 @inbi4 98s)
$10}08s a)Ig
8)IS uolbuIw|IAN usaMiag salepunog

puod Aiddng BunyBiyaii4 D spuod |etawaydy _H_

uiseg
uonuele( 1o\ J81eMUIO)S [SuUByD JuSni

(aAnoeu]) suoobe
A0 Juswieal] SISeAN

suoobe] ssad0.d [eul D weq 8ys

- — _H
"l

sweans

uoneue|dx3g




Brunswick

creek

Pender

ceal (ROYE
G@Qe
6\
@fo
D
éo
URST S 89580000
1 /'/7 Cce
G%e
@
%S0, New/ Hanowverr.

SDAM

GEDK @
B967,00002

Explanation
® GEH Monitoring Stations /

/A NCDENR DWQ Monitoring Stations

Interstate

Highway

Major Road

Rivers and Streams

County Boundary

I:I Cape Fear River Sub-Basin

I:I Northeast Cape Fear River Sub-Basin

Wilmington Site N

I 0 1 2 3 4

A Miles

References: See Appendix A.

Figure 3.4-20. Water quality monitoring locations.
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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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Figure 3.4-23. Current Wilmington Site drainage.
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35 Ecological Resources

This section of this Environmental Report describes the terrestrial and aquatic communities in the region
and at the Wilmington Site. This section is intended to provide a baseline characterization of the Site’s
current ecological condition prior to any environmental disturbances associated with the construction of
the Proposed GLE Facility. Prior environmental disturbances (e.g., roads, agricultural, silvicultural,
current industrial operations) are considered when describing these baseline conditions. This section
begins with a general discussion of the ecoregions of the region and the Wilmington Site , discusses the
existing vegetation communities on the Site, identifies the terrestrial and aquatic animals that do or could
potentially exist on the Site based on the available habitat, and discusses other ecological conditions that
may be stressors to the Site. This section concludes with a summary of species listed as Endangered and
Threatened, as well as Federal Species of Concern, relevant to the Site, and a determination if suitable
habitat for those species occurs on the Site. The common and scientific names of each species are listed
for the first occurrence; subsequent reference to the species is by the common name only.

3.5.1 Regional Ecological Setting

New Hanover County, NC, is located within the Humid Temperate Domain, Subtropical Division, Outer
Coastal Plain Mixed Forest Province, and Atlantic Coastal Flatlands of the United States Forest Service
(USFS) National Hierarchy (Bailey, 1995). The Humid Temperate Domain (located in the middle
latitudes [30—60° north]) is characterized by pronounced seasons with strong annual cycles of temperature
and precipitation. The seasonal fluctuation of energy and temperature is greater than the diurnal
fluctuation. One of the subcategories of the Humid Temperate Domain is the Subtropical Division.
Distinguishable characteristics of the division include a climate marked by high humidity (especially in
summer) and the absence of very cold winters. Forests are the typical vegetation throughout most of this
division. Much of the sandy Coastal Plain Physiographic Province of the southeastern United States is
covered by second-growth forests of longleaf, loblolly, and slash pines. Inland areas have deciduous
forest (Bailey, 1995).

The Outer Coastal Plain Mixed Province covers 173,800 mi* (447,522 km?). This province comprises the
flat and irregular Atlantic and Gulf Coastal Plains to the ocean. More than 50% of the area is gently
sloping. Temperate evergreen (or laurel) forest is typical in the province; however, along the Atlantic
Coast, the province is characterized by coastal marshes and interior swamps that are dominated by gum
and cypress. Most upland areas are covered by subclimax pine forest, which has an understory of grasses
and sedges called savannas. Undrained, shallow depressions in savannas form interior wetlands known as
pocosins. Pocosins are formed from the accumulation of organic sediments in these upland depressions
and are dominated by evergreen shrubs. Sandy uplands have forests of loblolly pine (Pinus teada),
longleaf pine (Pinus palustris), and slash pine (Pinus ellioti), and bald cypress (Taxodium distichum) is a
dominant tree in swamps (Bailey, 1995).

The predominant vegetation form in the Atlantic Coastal Flatlands Section is needle-leaved evergreen
forest with smaller areas of evergreen broad-leaved forest. Forest-cover type is mainly longleaf and
loblolly pine in the northern areas. Pond pine (Pinus serotina), a fire-maintained species with serotinous
cones, is prevalent in coastal North Carolina, where poorly drained organic soils are present and wildfire
is common. The oak-gum-cypress forest type is common along floodplains and major rivers; it includes
water oak (Quercus nigra), laurel oak (Quercus laurifolia), swamp tupelo (Nyssa biflora), sweetbay
(Magnolia virginiana), bald cypress, and pond cypress (Taxodium ascendens). Localized areas of mostly
hardwoods occur and include laurel oak, water oak, sweetbay, sweet gum (Liquidambar syraciflua), live
oak (Quercus virginiana), and red maple (Acer rubrum) (Bailey, 1995).
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3.5.2 Physical Setting of the Wilmington Site

The Wilmington Site borders the Northeast Cape Fear River, approximately between river miles 6.1 and
6.7 upstream of Wilmington. Elevations on the Site range from 40 ft (12 m) above msl on the eastern
portion of the Site to less than 6 ft (2 m) msl at the Northeast Cape Fear River (Section 3.4.2.1.1,
Hydrologic Data). The river and its floodplain dominate the local landscape. In the Western Site Sector,
there is evidence of an abandoned river oxbow that has been filled with alluvial deposits in the geologic
past (see Section 3.3.3, Site-Specific Geology, for the geological history) and is now classified as a
Swamp Forest (see Section 3.5.3.2.7). The ends of the oxbow still connect with the river-dominated tidal
swamp on and adjacent to the Site. The center portion of the oxbow is upland dominated by dry, sandy
woodlands. The remainder of the Wilmington Site is generally an upland area, with elevations generally
ranging between 20 and 40 ft (12 m) msl. Across the upland area, natural topographic variations rarely
exceed 5 ft (1.5 m) within localized areas. Pocosins have formed in these minor depressions. The upland
area is also bisected with alluvial channels. Anthropogenic alteration and manipulation have influenced
and altered these natural conditions to the current conditions described in Section 3.5.3.3.

3.5.3 Biotic Communities

Groups of organisms living and interacting within the same habitat are known as biotic communities.
Because dominant plant constituents are most obvious, they are generally used as the basis for identifying
biotic communities in the field and in mapping. Transitional areas between adjacent biotic communities
are termed ecotones or edges. Biotic communities evolve over time in response to changing
environmental conditions. For example, a pine forest may not always remain a pine forest. An old field
may eventually become a pine forest, which may develop into a hardwood forest.

This section classifies the biotic communities found on the Wilmington Site based on the dominant
species in the canopy, sub-canopy or understory, and the groundcover. Interpretations were made using
true color orthophotography from 2006 available from New Hanover County. Names for plants species
are consistent with Flora of the Carolinas, Virginia, Georgia and Surrounding Areas (Weakley, 2007).
For this report, these communities have been grouped as naturally occurring communities (Section
3.5.3.2) and anthropogenically influenced communities (Section 3.5.3.3).

3.5.3.1 Field Surveys on the Wilmington Site

Field surveys were conducted in July (22, 23, 24, 25, 30, 31) and September (4, 5, 6, 7) 2007 to identify
the current biotic communities on the Wilmington Site. No attempt was made to list all species that occur
on the Site during the field surveys, but rather to generally characterize the natural and anthropogenic
communities on the Site. The information provided in this section is a summary of more detailed studies
conducted for preparation of this Environmental Report.

Thirteen major biotic communities in varying stages of succession were identified on the Wilmington
Site. Eight of the communities are natural: Longleaf Pine/Scrub Forest, Pine Forest, Pine-Hardwood
Forest, Hardwood Forest, Alluvial Forest, Pocosin/Bay Forest, Swamp Forest, and Pond. Pine Plantations
were observed on the Site and are anthropogenically influenced. These are of various age classes and are
managed by prescribed burning to mimic a natural fire regime. The remaining four anthropogenically
influenced community types are Field, Operations Area, Power Line Corridor, and Canal Corridor. Table
3.5-1 summarizes the acreage for each community, and Figure 3.5-1 illustrates the location of each
community on the Wilmington Site. Areas of reference for discussion of the location of biotic
communities on the Wilmington Site are illustrated in Figure 1-2 of this Report.
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3.5.3.2 Natural Communities

3.5.3.2.1 Longleaf Pine/Scrub Forest

On the Wilmington Site, two areas of Longleaf Pine/Scrub Forest community are present in the
Northwestern Site Sector. This community was once more common across the upland areas of the Site;
however, fire protection, agriculture, and pine plantations have diminished this habitat (Schafale and
Weakley, 1990). The canopy layer is dominated by longleaf pine. In the subcanopy, turkey oak (Quercus
laevis) is most prevalent, although American persimmon (Diospyros virginiana) and other oak species
such as blackjack oak (Quercus marilandica) and sand post oak (Quercus marqarettiae) are scattered
throughout. Small black blueberry (Vaccinium tenellum) and dwarf huckleberry (Gaylussacia dumosa)
are the common shrub species. Frequently observed herbaceous species include pineland scaly-pink
(Stipulicida setacea), Carolina sandwort (Minuartia caroliniana), and tread-softly (Cnidoscolus
stimulosus).

3.5.3.2.2 Pine Forest

Pine Forest community is present in the North-Central Site Sector and on the upland within the old oxbow
in the Western Site Sector, as well as in several small stands intermixed across the property. Depending
on the soil, level of modification, and regeneration time, Pine Forest can be represented by up to three
dominant pine canopy species: loblolly, longleaf, and pond pines.

Because this biotic community is capable of flourishing in several types of soils and in varying stages of
succession, the numbers of species and canopy levels that can occur in the understory are abundant.
Subcanopy tree species may occur and generally consist of sweetgum (Liguidambar styraciflua), white
oak (Quercus alba), southern red oak (Quercus falcata), red maple (Acer rubrum), water oak (Quercus
nigra), loblolly bay (Gordonia lasianthus), flowering dogwood (Cornus florida), and tulip tree
(Liriodendron tulipifera). Coastal white-alder (Clethra alnifolia), red bay (Persea borbonia), sweetbay
magnolia (Magnolia virginiana), wax myrtle (Morella cerifera), sassafrass (Sassafrass albidum),
sweetleaf (Symplocos tinctoria), sparkleberry (Vaccinium arboretum), and southern blueberry (Vaccinium
formosum) are included in the shrub species. Pine Forest vines are comprised of muscadine (Vitus
rotundifolia), Virginia creeper (Parthenocissus quinquefolia), yellow evening trumpetflower (Gelsemium
sempervirens), poison ivy (Toxicodendron radicans), common greenbrier (Smilax rotundifolia), and
trumpet creeper (Campsis radicans).

The herbaceous species found in Pine Forest are dependent on thickness of the canopy and the
disturbance history of the forest; however, slender woodoats (Chasmanthium laxum), ebony spleenwort
(Asplenium platyneuron), cinnamon fern (Osmunda cinnamomea), Southern bracken fern (Pteridium
aquilinum var. pseudocaudatum), and narrowleaf silk grass (Pityopsis graminifolia) are some of most
common species found in the herbaceous layer.

3.5.3.2.3 Pine-Hardwood  Forest

Pine-Hardwood Forest communities are similar to Pine Forest, but represent a dominance of hardwood
species. Fire protection and level of past modification are the most influential factors on species content.
Pine-Hardwood Forest habitat can be found in the North-Central Site Sector and the South-Central Site
Sector. The Eastern Site Sector also contains scattered stands of Pine-Hardwood Forest. The species
within the Pine-Hardwood Forest mimic those found in the Pine Forest community; however, sweet-gum,
tulip tree, water oak, post oak (Quercus stellata), white oak, red maple, black tupelo (Nyssa sylvatica),
and southern red oak (Quercus falcata) are gradually replacing many of the loblolly pines over time. The
herbaceous and vine species are similar to those found in Pine Forest communities.
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3.5.3.2.4 Hardwood  Forest

Hardwood Forest communities are mature forest habitats generally present in areas with minimal fire and
anthropogenic modification. On the Wilmington Site, only two small communities in the North-Central
Site Sector were noted along Unnamed Tributary #1 to Northeast Cape Fear River, downstream of the
Operations Area. Canopy species in this community are dominated by sweet-gum, water oak, and
Southern red oak. The understory is poorly developed and consists of younger individuals of this canopy
species, in addition to scattered horsesugar and black blueberry shrubs. Muscadine vines are common in
this community.

3.5.3.2.5 Alluvial Forest

Alluvial Forests are located in floodplains along streams that regularly carry and deposit sediment loads.
On the Wilmington Site, the alluvial forest community is located along Unnamed Tributary #1 to Prince
George Creek in the Eastern Site Sector and along Unnamed Tributary #1 to Northeast Cape Fear River
before it reaches the Swamp Forest Community in the North-Central Site Sector. Red maple and sweet-
gum are the major canopy species of this forest community. These are likely to have regenerated
following past timber harvest. Loblolly pine is scattered, though most large individuals have been
harvested. Swamp chestnut oak (Quercus michauxii) is a regular component, as well as water oak and
laurel oak (Quercus laurifolia). The subcanopy is dominated by switch cane (Adrundinaria tecta) and red
bay with scattered southern bayberry. Herbaceous species are most abundant in open habitats that have
been modified by placement of spoil from the stream channel and mowing activities. The most prevalent
herbaceous species in the alluvial forest community are Japanese stilt grass (Microstegium vimineum), an
exotic invasive; smallspike false nettle (Boehmeria cylindrica), common rush (Juncus effusus); shallow
sedge (Carex lurida); hop sedge (Carex lupulina); dotted smartweed; small skullcap (Scutellaria
parvula); groundnut (Apios americana); and leathery rush (Juncus coriaceus). Vines common to this
community include poison ivy, common greenbrier, Virginia creeper, and laurel greenbrier (Smilax
laurifolia).

3.5.3.2.6 Pocosin/Bay  Forest

Pocosin/Bay Forest biotic community is associated with the oxbow formation in the Western Site Sector,
as well as a small area in the North-Central Site Sector and another two other areas in the Eastern Site
Sector. The habitat of this community is grouped together by similar vegetation species, but is separated
on the basis of age. Pocosin Forest is represented by dense wetland vegetation on undrained soils
composed of a shallow organic layer over sand. Without the presence of a fire regime, the typical Pocosin
vegetation gradually develops into Bay Forest.

On the Wilmington Site, both Pocosin and Bay forests exist and are considered as one community for this
Report. The canopy consists of loblolly pine and scattered pond pine intermixed with red bay, loblolly
bay, swamp tupelo, pond cypress, and laurel oak, with an isolated stand of Atlantic white cedar
(Chamaecyparis thyoides). Shrub species in the dense understory include fetterbush (Lyonia lucida),
Southern bayberry, poison sumac (Toxicodendron vernix), and large gallberry (/lex coriacea). Due to the
dense shrub layer, the herbaceous layer is sparse with prominent species, including Netted chainfern
(Woodwardia areolata), cinnamon fern, and white arrow arum (Peltandra sagittifolia). Groundcover is
dominated by sphagnum moss (Sphagnum sp.), a bryophyte.

3.5.3.2.7 Swamp  Forest

Swamp Forest represents one of the largest communities on the Wilmington Site and is present in two
sectors of the Site (Figure 3.5-1). The Swamp Forest community in the Western Site Sector is present as
a direct result of the Northeast Cape Fear River. Portions of the Swamp Forest closest to the river flood
on a regular basis. Occasionally, the estuarine tide will deliver a high amount of ocean-derived salt to
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influence plant growth along the Northeast Cape Fear River. Freshwater flow dominates in the spring,
with saltwater dominating in the summer and times of drought. Soils in this community consist of organic
mucks that formed from accumulation of river sediments and vegetation detritus.

The Swamp Forest Community located in the Eastern Site Sector is a remnant Swamp Forest community
in which the vegetation and soil types are consistent with the Swamp Forest biotic community in the
Western Site Sector; however, the hydrology under which the vegetation and soil formed has been
altered. This area is no longer flooded on a regular basis and will likely gradually evolve into a drier
community type, such as Hardwood Forest or Pine-Hardwood Forest.

Vegetation is similar for both areas of Swamp Forest on the Wilmington Site. Pond Cypress (Taxodium
ascendens), the once dominant tree species, has been reduced to a scattered distribution. Currently, the
canopy is dominated by loblolly pine, tulip tree, swamp tupelo, pumpkin ash (Fraxinus profunda), red
maple, and sweet gum. The understory includes subcanopy species, such as American holly (Ilex opaca),
and shrubs, such as dwarf palmetto (Sabal minor) and swamp loosestrife (Decodon verticillatus).
Common woody vines include poison ivy, woodvamp (Decumaria barbara), and laurel greenbrier.
Herbaceous species of a considerable variety can be found through this biotic community. Cinnamon fern
and royal fern (Osmunda regalis var. spectabilis) are found on hummocks between wet soils; lizard’s tail
is found on the flats between the hummocks; and millet beak sedge (Rhynchospora miliacea), cone-cup
spike-rush (Eleocharis tuberculosa), broadleaf arrowhead (Sagittaria latifolia), and marsh seedbox
(Ludwigia palustris) are found in drier areas of the Swamp Forest.

3.5.3.2.8 Pond

Three natural, ephemeral ponds are present on the Wilmington Site; two within the oxbow of the Western
Site Sector, and one located in the North-Central Site Sector within a Pine-Hardwood Forest community
(Figure 3.4-19). No water was observed in any of the ponds during the field surveys conducted in July
(22, 23, 24, 25, 30, 31) and September (4, 5, 6, 7) 2007. The two ponds in the Western Site Sector are
depressions of uncertain origins. The western-most pond is adjacent to Pine Forest and Pine Plantation
biotic communities. This pond is dominated by shrub species, such as New Jersey blueberry (Vaccinium
caesariense), swamp titi (Cyrilla racemiflora), red bay, and red maple. Virginia chain fern (Woodwardia
virginica) and Walter’s sedge (Carex striata) were the most common herbaceous species. A dried, white
layer of toothed sphagnum, identified as Sphagnum cuspidatum, was evident in the bottom of the pond,
indicating the last level of standing water.

The eastern-most pond within the Western Site Sector is also surrounded by Pine Forest and Pine
Plantation biotic communities and largely supports the same species as the pond described above. In
addition, however, the pond has a few scattered individuals of swamp tupelo, fetterbush, and honeycup
(Zenobia pulverulenta).

The third pond, located in the North-Central Site Sector, has been modified to the extent that the origin is
uncertain. The hydrology of this pond has been altered by installation of ditches and burrow areas that
decrease the surface and subsurface input to this pond. This likely occurred when the site roads or nearby
barrow areas were created. Currently, this pond may still hold water during non-drought conditions;
however, pine seedlings were scattered throughout the bottom. Pondspice (Litsea aestivalis), listed by the
North Carolina Natural Heritage Program (NCNHP) as rare, was also observed (see Section 3.5.8.2.3.3
for more discussion of pondspice). Other species scattered along the edges of the pond include red maple,
swamp tupelo, blueberry (Vaccinium sp.), rosette grass (Dichanthelium sp.), and broomsedge
(Andropogon sp.).
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3.5.3.3 _Anthropogenically Influenced Communities

3.5.3.3.1 Pine Plantation

Pine Plantation communities on the Wilmington Site are characterized by loblolly or longleaf pine planted
in rows. These pine species dominate this community, but other species are also present, depending upon
the age of the stand, the pre-existing communities, and the methods used to plant the pine. Canopy species
include sweet-gum, red maple, water oak, red bay, loblolly bay, and sweet bay that start in younger
communities, but continue to grow in the understory as the pine dominates the canopy. Woody species
such as inkberry (/lex glabra), American beauty berry (Callicarpa americana), fetterbush, southern
bayberry, and switch cane are common in the shrub layer. Herbaceous species include several species of
broomsedge, American burnweed (Erechtites hieraciifolia), dog-fennel (Eupatorium capillifolium), flat-
top goldentop (Euthamia graminifolia), eastern milk-pea (Galactia regularis), panic grasses, and broom
sedges.

3.5.3.3.2 Field

There are two very small field communities in the South-Central Site Sector. One of these areas is used
for the storage of storm debris, such as downed trees, root balls, and other miscellaneous woody debris.
The other area occurs along the property line where the vegetation is regularly mowed along a ditch.
Bahia grass (Paspalum notatum) is the most-common species in these areas.

3.5.3.3.3 Canal  Corridor

In the Eastern Site Sector, there is a biotic community associated with the effluent channel and the other
ditches that drain the Operations Area of the Site (see Section 3.4.2, Surface Waters, for more
information on these surface waters). This includes ephemeral stream channels near the South Gate and
ditches draining into the effluent channel. This community is referred to in this Report as the Canal
Corridor. In general, this community has been created by the re-occurring processes of dredging these
channels and ditches. Seeding of the dredge soil with grasses is also common. Some areas of the Canal
Corridor also contain loblolly pine plantings (e.g., the upper limits of the effluent channel). Along the
upland portions of the Canal Corridor, woody and herbaceous species such as Bahia grass, saw-tooth
blackberry (Rubus argutus), Chinese bush-clover (Lespedeza cuneata), northern dewberrry (Rubus
flagellaris), winged sumac (Rhus copillinum), bluestem (Adndropogon virginicus), and dog-fennel are
common. In areas by the water edges, black willow (Salix nigra) and coastal plain willow (Salix
caroliniana) are frequently observed. Broad-leaf cat-tail (Typha latifolia) and common reed (Phragmites
australis) also grow in the water. The Canal Corridor near the South Gate is regularly mowed. There is
some vegetation growing along the water edges and in the water.

3.5.3.3.4 Power  Line Corridor

Power line corridors on the Site are linear easements containing electrical transmission lines owned and
maintained by Progress Energy. These corridors support a variety of biotic species that occur in adjacent
communities crossed by the corridor. However, species that favor or are capable of growing in direct
sunlight dominate these areas. Regular mowing and maintenance prevents the growth of tall trees or the
establishment of a canopy. Since this community is represented by the plant and animal species that
dominate the adjacent biotic communities, no attempt has been made to list all of the species that occur in
this community.

3.5.3.3.5 Operations  Area

The Operations Areas of the Wilmington Site includes roads; building and parking sites; communications
and electrical lines specifically for GE; wells; and mowed lawns. Most of these areas are located within
the Eastern Site Sector, but 