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1.0 Introduction 

Progress Energy Florida, Inc. (PEF) is proposing to build and operate two nuclear energy 
generating units, Levy Nuclear Plant, Units 1 and 2 (LNP), in Levy County, Florida. The 
proposed project consists of the construction of the nuclear units and associated facilities, 
including a heavy haul road, electrical transmission lines and substations, a barge slip, and 
cooling tower makeup and blowdown pipelines. Construction and operation of the LNP 
and associated facilities will affect wetlands and other surface waters that are under the 
jurisdiction of the U.S. Army Corps of Engineers (USACE) and the Florida Department of 
Environmental Protection (FDEP). 

The Clean Water Act ([CWA],Title 40 Code of Federal Regulations [CFR] Part 230) regulatory 
program requires permit applicants to demonstrate that to the extent practicable, steps have 
been taken to avoid impacts to wetlands and other aquatic resources; potential impacts have 
been minimized; and finally, compensation will be provided for any remaining unavoidable 
impacts. Avoidance and minimization of wetland impacts are also required by the FDEP as 
part of the Environmental Resource Permit (ERP) process. This technical memorandum 
(TMEM) describes the wetland impact avoidance and minimization process implemented 
by PEF for the onsite LNP facilities, barge slip and blowdown pipelines. Transmission lines 
located offsite (defined as south of County Road 40 [CR 40], for the purpose of this TMEM), 
are addressed in a separate TMEM. 

Section 2.0 of this TMEM provides an overview of the project and associated facilities, the 
affected area, and the regulatory context for this analysis. Section 3.0 discusses the project 
approach to avoidance and minimization of wetland impacts, and Section 4.0 describes 
specific actions taken to avoid and minimize potential impacts for the LNP project. Section 
5.0 provides a summary and conclusion.
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2.0 Project Overview 

PEF proposes to build and operate two Westinghouse Electric Company, LLC 
(Westinghouse), AP1000 Reactor (AP1000) units in Levy County, Florida. The purpose of 
constructing and operating the proposed LNP is to meet the public’s need for reliable 
increased electrical baseload capacity in PEF’s service area. 

On July 30, 2008, PEF submitted a Combined Operating License Application (COLA) to the 
Nuclear Regulatory Commission (NRC) for the LNP, which included a comprehensive 
Environmental Report (ER) addressing environmental issues associated with the COLA. The 
ER describes the existing environment at the LNP site and the vicinity, summarizes the 
potential environmental impacts of construction and operation of two AP1000 units at the 
LNP site, considers appropriate mitigation measures, and reviews alternative sites.  

Site Certification for the LNP project was issued by the FDEP on August 26, 2009, subject to 
the “Final Order on Certification for the Progress Energy Levy Nuclear Power Plant Units 1 
and 2,” which contains the Conditions of Certification (COCs). The COCs were modified on 
January 26, 2011 (FDEP, 2011). The COCs define environmental requirements for the LNP 
project from state and local regulatory agencies, to which PEF has committed. 

The selection of nuclear power generation technology was based on an alternatives analysis 
that evaluated the available technology options to meet the project’s purpose. An 
alternatives analysis was then conducted to evaluate candidate project sites and to 
determine the Least Environmentally Damaging Practicable Alternative (LEDPA). The 
LEDPA analysis is described in TMEM 338884-102 entitled Levy Nuclear Units 1 and 2 Section 
404(b)(1) Alternatives Analysis (CH2M HILL, 2009).  

2.1 Regulatory Context 
PEF’s proposed LNP project, including construction of the power block and ancillary 
facilities, makeup and blowdown pipelines, and transmission lines will affect the aquatic 
environment. Direct discharges of dredged or fill material will result from the construction 
of the cooling water intake structure (CWIS) and barge slip on the Cross Florida Barge Canal 
(CFBC) and the blowdown pipeline crossing of the CFBC. 

Activities in jurisdictional wetlands and waters of the United States are subject to federal 
regulation under Section 404 of the CWA and Section 10 of the Rivers and Harbors Act. 
Section 404 of the CWA regulates the discharge of fill material in waters of the United 
States. Section 10 of the Rivers and Harbors Act regulates all work in navigable waters of the 
United States that may affect the navigable capacity of such waters (33 CFR 322). 

The USACE, with oversight from the U.S. Environmental Protection Agency (EPA), is 
charged with protecting wetlands under their jurisdiction. The Jacksonville District of the 
USACE is responsible for conducting a comprehensive review of public interest issues 
relating to Section 404 and Section 10 permits required for the LNP project. 

The Section 404(b)1 guidelines establish the environmental criteria by which the USACE 
evaluates dredge and fill applications. Based on these guidelines, no discharge is to be 
permitted unless measures have been taken to minimize potential adverse impacts. 
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In order for a project to be permittable under Section 404, applicants must demonstrate that 
the following, to the extent possible: 

1. Steps have been taken to avoid impacts to wetlands and other aquatic resources, 
2. Potential impacts have been minimized, and 
3. Compensation will be provided for any remaining unavoidable impacts.  

This process is commonly known as “sequencing.” Avoidance of wetland impacts is the 
primary and preferred step in sequencing. Avoidance can be defined as not taking or 
modifying a proposed action or parts of an action, so that there is no adverse impact to the 
aquatic environment. Where wetland impacts cannot be avoided, they must be minimized 
to the extent practicable. “Minimization” means lessening impacts by reducing the degree 
or magnitude of the proposed action and its implementation. Compensation typically 
involves the replacement of wetland functions, as in wetland enhancement or restoration. 

The State of Florida requires that applicants complete a similar sequencing process 
(sometimes referred to as “elimination and reduction”) for the ERP program, which was 
established under Part IV of Chapter 373 of the Florida Statutes. The ERP program regulates 
dredging and filling in wetlands and other surface waters, as well as stormwater 
management. 

2.2 Site Description 
The LNP site is a former commercial pine plantation in Levy County, Florida, about 7.9 
miles east of the Gulf of Mexico and 30.1 miles west of Ocala, Florida. Figure 2-1 depicts the 
LNP site and vicinity. The LNP site encompasses 3,105 acres, with the proposed location for 
the two reactors and ancillary power production support facilities located near the center of 
the site. Figure 2-2 depicts the proposed site layout. PEF also owns approximately 2,114 
acres of land immediately south of the LNP site, referred to as the PEF South Property. The 
LNP site, as well as the PEF South Property, was managed for pine production for many 
decades prior to purchase by PEF in 2007. The properties are characterized by an 
intergraded complex of wetlands and uplands that has been altered and fragmented by 
silvicultural activities. Vegetation, soils, and localized drainage patterns have been 
disturbed through clearing, logging, road development, ditching, grading, bedding, and 
replanting.  

The offsite project elements, including the blowdown pipeline right-of-way (ROW) and the 
transmission line ROWs, cross a range of land use and cover types. Refer to ER Section 2.4 
for descriptions of land uses and covers and terrestrial resources within the project vicinity. 

2.3 Key Project Components 
The AP1000 units will use a recirculating cooling water system, and waste heat will be 
dissipated by a series of mechanical draft cooling towers, which will draw make-up cooling 
water from the CFBC. Cooling tower blowdown will be transported in two pipelines (one 
for each unit) from the LNP and discharged into the Crystal River Energy Complex (CREC) 
discharge canal and, ultimately, into the Gulf of Mexico. A barge slip will be constructed on 
the CFBC to accommodate ocean-going barges that will transport heavy equipment for the 
LNP to a dedicated heavy haul road leading to the construction site.  
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The barge slip and intake structure will be located between 0.4 and 0.7 mile west of Inglis 
Lock. The blowdown pipeline corridor will cross the CFBC just west of the U.S. Highway 19 
bridge, approximately 2.5 miles west of Inglis Lock. 

The LNP will require a new transmission system in order to incorporate the additional 
power into the Florida electrical grid system. Four new 500-kilovolt (kV) transmission lines 
will connect the LNP to the Florida electrical grid system. Two of the four 500-kV 
transmission lines will connect to the proposed Citrus Substation, one will connect to the 
proposed Central Florida South Substation, and the last will connect to the CREC 500-kV 
switchyard. 
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3.0 Methodology 

3.1 Background 
The avoidance and minimization of impacts to sensitive natural resources, including 
wetlands, has been a critical consideration throughout the LNP project planning and design 
processes, and will remain so throughout construction and operational phases of the project. 
Impact avoidance is achieved through the development of project alternatives and the 
design process. The alternatives analysis is used to identify the LEDPA that also meets the 
project’s overall purpose. Avoidance and minimization efforts have also been integrated 
into site investigations and design. Ecologists were engaged in early site investigations so 
that project-related effects on wetlands, particularly high quality wetlands, were avoided 
and the wetlands protected to the extent possible. 

3.2 LNP Siting Requirements and Constraints  
The siting and design of the LNP nuclear islands and key infrastructure components were 
developed based on the technical specifications defined in the Westinghouse AP1000 Design 
Control Document (DCD) and applicable regulatory requirements. The Final Safety 
Analysis Report (FSAR) (PEF, 2010) addresses design criteria for the AP1000, and provides a 
comprehensive evaluation of the LNP site relative to the DCD operational parameters. 

The reactor building and generating facilities will lie within a nuclear exclusion area, to 
which access would be controlled. The Exclusion Area Boundary (EAB) is defined by 10 
CFR 100.3, as “the area surrounding the reactor, in which the reactor licensee has the 
authority to determine all activities including exclusion or removal of personnel and 
property from the area.” As shown in Figure 3-1, the EAB is centered on each of the two 
reactor units, and all lands within the EAB are owned by PEF. The configuration of the EAB 
determines, to a large extent, the position of the nuclear islands on the LNP site. The area 
within the EAB must be controlled, with restricted access or occupation, by the plant/site 
operator to ensure that radionuclide exposures at and beyond the EAB do not exceed the 
pre-defined dose or exposure levels established by the DCD for the proposed reactors. The 
position of the EAB has been verified and documented in the FSAR using analytical 
procedures and dispersion models approved by the NRC. 

The location, offset, and orientation of the two LNP units was also based on the results of 
the Phase 1 soil borings and geotechnical assessment conducted onsite between 2007 and 
2008. The depth, strength, and stability of the subsurface rock layer must meet the design 
and operational criteria for the nuclear islands and reactors. Geotechnical and geophysical 
investigations were conducted across the LNP site (both north and south parcels) to develop 
a comprehensive characterization of subsurface conditions that influence safety-related 
structures, including the static and dynamic engineering properties of soil and rock in the 
site area. A wide range of geotechnical data was collected from rock core borings, including 
characteristics of unconsolidated overburden, depth to top of rock, percent recovery of rock 
core, relative strength of the rock, and presence of cavities or voids. Surface seismic 
refraction and microgravity geophysical surveys were performed. Results of the boring 
program indicated that the north parcel had several important advantages over the south 
parcel for plant design, including a shallower and more uniform depth to competent 
subsurface rock, higher competency of rock, and higher land surface elevation.  
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The size, configuration, elevation, and spacing of individual LNP facilities are also largely 
prescribed by technical specifications. The plant footprint and dimensions are as specified 
by Westinghouse in the DCD, Revision 19. The overall plant arrangement uses building 
configurations and structural designs to minimize the building volumes and quantities of 
bulk materials consistent with safety, operational maintenance, and structural requirements. 
The orientation and spacing of the cooling towers was based on wind direction and cooling 
tower plume dispersion. The grade elevation was determined on the basis of the Probable 
Maximum Flood (PMF) in the Withlacoochee River with coincident wave run-up and 
maximum Category 5 hurricane storm surge elevation in the Gulf near the site (Sargent & 
Lundy, 2008). 

3.3 Wetland Delineation and Functional Analysis 
Wetlands were initially identified and characterized through review of publicly available 
documents, including the Levy County Soil Survey (Natural Resources Conservation 
Service [NRCS], 1996), National Wetlands Inventory ([NWI], U.S. Fish and Wildlife Service 
[FWS], 1996), Florida Land Use and Cover Forms Classification System (FLUCCS, 
Southwest Florida Water Management District [SWFWMD], 2010), and false-color infrared 
aerial photography. When access to the proposed site became available, field delineations 
were conducted in accordance with current USACE and FDEP wetland delineation 
guidelines, as part of the early site investigations to inform and direct the site layout and 
design. The USACE issued an Approved Wetland Jurisdictional Determination (JD) for the 
site and associated properties in March 2011. Field inspections for an FDEP Formal JD (FD-
38-0292370-001) were completed in May 2011, with a final JD expected in fall of 2011. The 
project wetland maps were updated as additional information became available and as the 
JDs were completed. 

Functional assessments were conducted in order to prioritize avoidance and minimization 
efforts for higher quality systems. Wetlands across the site were assigned a preliminary 
functional ranking (Low, Medium, and High Functional Value) so that wetlands, and in 
particular the high quality wetlands, could be avoided to the extent possible as the 
preliminary site layout was developed. Functional assessments based on the Unified 
Mitigation Assessment Method (UMAM) were subsequently completed for each wetland 
potentially affected by the LNP project. Results of the UMAM analysis for the proposed 
impact areas are summarized in the Wetland Mitigation Plan (Biological Research 
Associates [BRA], 2009).  

3.4 Avoidance and Minimization Approach 
Following selection of the LNP site for the project, alternative analyses were conducted for 
major LNP project components, including the cooling water source, blowdown discharge 
method, and ROWs for linear facilities such as access roads, pipelines, and transmission 
lines. Results of PEF’s evaluations of alternative plant and transmission systems for heat 
dissipation, circulating water, and power transmission for the LNP are summarized in ER 
Section 9.4. 

A conceptual site layout for the LNP was developed based on design criteria, as previously 
discussed in Section 3.2. The conceptual layout was overlain on the most current wetland 
maps. Project engineers and ecologists conducted field meetings to review site conditions 
relative to proposed facility configurations, evaluate the potential effects on sensitive areas, 
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and discuss modifications to avoid or minimize potential impacts to wetlands resulting 
from both site investigation activities and facility siting. 

The following guidelines were used in siting, to the extent possible: 

 Higher quality wetlands were prioritized for avoidance, 
 Use of previously disturbed areas was maximized, 
 Sensitive resources were crossed at the narrowest point,  
 Infrastructure facilities were consolidated, and 
 Additional hydrologic alterations were avoided. 

The modified facility configuration was reviewed and approved by the project team, and 
incorporated into the site layout. This process was repeated as the site plan evolved, 
wetland field delineations were completed, and the JDs were finalized by the USACE and 
FDEP. 

After the wetland JDs were finalized, the site layout was overlain on the revised wetland 
maps and evaluated further. The site layout was reviewed as a whole, and then individual 
facilities, such as buildings, staging areas, spoils areas, associated buffers, and temporary 
work areas were reviewed to identify additional opportunities for impact avoidance and 
minimization. Construction plans were prepared using the jurisdictional wetland 
boundaries, and wetland impact areas were calculated by FLUCCS category and type of 
impact (permanent or temporary). The construction plans are expected to be finalized and 
submitted to the USACE in fall 2011 as part of the Section 404 permit application 
documentation. 

Several types of avoidance and minimization measures were considered for 
implementation, including alternative construction methods, equipment, technology, and 
timing of construction, in addition to facility siting alternatives. Measures to reduce both 
temporary (short-term and typically construction-related) and permanent (long-term) 
impacts to wetlands were pursued. Areas on the LNP site that are temporarily disturbed 
through construction activities will be restored in accordance with a Temporary Impact 
Restoration Plan currently being developed by PEF. Specific impact avoidance and 
minimization measures that were implemented for the LNP are presented in Section 4.0 of 
this TMEM. 
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4.0 Results 

Results of the sequencing process for the LNP site and associated linear facilities, including 
the access roads, heavy haul road, blowdown pipelines, and onsite transmission lines, are 
discussed in this section. Refer to ER Subsection 4.3.1.1 for a discussion of anticipated 
construction impacts on wetlands and other terrestrial ecosystems on the plant site. Wetland 
impacts in the areas of the associated facilities are addressed in ER Subsection 4.3.1.2. 

4.1 LNP Site Facilities 
This subsection addresses specific avoidance and minimization measures achieved through 
design and construction methods for onsite facilities, which for the purposes of this TMEM 
include the selection of the cooling water source and discharge location. Linear facilities 
associated with the source of cooling water and the blowdown discharge are discussed in 
Subsection 4.2. 

4.1.1 Water Usage  
Groundwater from the Floridan aquifer is the primary source for fresh water in the vicinity 
of the LNP. The use of marine water from the Gulf of Mexico via the CFBC for cooling 
instead of groundwater drastically reduces the LNP’s use of fresh water. Nearly 99 percent 
of the water required for plant operations will be from the CFBC. This is a reliable and low-
quality source of water, and use of this resource will not adversely affect natural systems or 
other legal users. Use of this alternative water source also reduces the environmental effects 
of high-volume groundwater withdrawal on wetlands and other local waterbodies, and 
eliminates the environmental impacts associated with a reservoir, which may otherwise be 
required. 

A proposed normal daily withdrawal of 1.58 million gallons per day (mgd) of groundwater 
(with 25 percent contingency added) will be withdrawn from the Upper Floridan aquifer for 
use in fire control, as potable water, and other plant uses (ER Subsection 5.2.2.3, modified by 
ER RAI 5.2.2-3). This withdrawal will be regulated by the SWFWMD COCs. Those 
conditions allow groundwater withdrawal up to these amounts if PEF can continue to 
demonstrate that there are no unacceptable adverse impacts on wetlands or other surface 
waters.  

PEF worked closely with the SWFWMD in designing and modeling the wellfield to avoid or 
minimize potential impacts resulting from groundwater withdrawal. Based on groundwater 
modeling results, the wellfield was relocated from the northeastern portion of the site to 
higher transmissivity areas of the Floridan aquifer in the southern portion of the property. 
The spacing for the wells was then adjusted to reduce the cone of depression caused by 
pumping. Adjacent wetlands will be monitored, in accordance with the COCs, to ensure 
that these wetlands are not adversely affected by pumping. 
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4.1.2 Blowdown Discharge Location 
Each nuclear unit constructed at the LNP will require a pipeline to route cooling tower 
blowdown water from the plant to a point where the blowdown water can be safely 
discharged. The first step in the alternatives analysis for the blowdown pipeline ROW was 
to establish a preferred discharge point. Candidate discharge points were selected from 
locations with the lowest potential for thermal effects, engineering constraints, and potential 
impacts to natural resources. After the candidate discharge points were identified they were 
evaluated based on the environmental impacts; technical feasibility, including 
constructability and operational reliability; logistics (operation ease); and construction and 
operating costs. PEF evaluated several alternatives for a discharge location, including deep 
well injection, a near-shore discharge in the Withlacoochee Bay, an offshore discharge 
approximately 8 to 9 miles from the mouth of the CFBC, a CREC discharge, and a CFBC 
discharge. Each of the options was reviewed in detail, and the discharge at the CREC was 
selected as the preferred option. 

Deep well injection was not considered technically feasible because of the potentially 
limited capacity of the deep aquifers in the area of the LNP to receive the volume of 
discharge. The near-shore discharge in the Withlacoochee Bay and the CFBC discharge 
options were eliminated due to mixing zone limitations in these shallower waters, 
navigational hazard considerations, and the close proximity to oyster beds and the sea grass 
beds of the Big Bend Aquatic Preserve. The offshore discharge was considered technically 
feasible and had fewer navigation concerns, but was eliminated because of potential 
environmental effects and construction impacts to state lands. 

The selected option at the CREC would use the existing discharge infrastructure, thereby 
minimizing environmental impacts. Cooling-water discharges from the LNP would be 
transported by pipeline from the LNP site to the CREC site. The LNP discharge would be 
combined with CREC discharges and released into the existing CREC discharge canal and 
ultimately into the Gulf of Mexico. Collocating the discharge facility eliminates the need to 
establish a new outfall location and reduces the potential for impacts to the local aquatic 
environment that may be associated with constructing and operating a new discharge 
facility. A review of wastewater disposal alternatives, as discussed in ER Subsection 
9.4.2.1.3, showed that discharge of LNP wastewater into the existing CREC discharge canal 
was the preferred alternative with the least impact to the aquatic environment. 

4.1.3 Onsite Avoidance and Minimization 
This subsection describes the avoidance and minimization measures implemented onsite as 
part of site investigations and development of the site layout. 

The LNP site layout has evolved over time, and was refined as the jurisdictional wetland 
lines were finalized and additional opportunities for avoidance and minimization were 
identified. Figure 4-1 provides an overview of the LNP site and illustrates some of the 
avoidance and minimization measures that were implemented. Figures 4-2 through 4-8 
depict several facilities that were modified to reduce wetland impacts, and Figure 4-9 
shows a historical site layout for the LNP. Some of the specific avoidance and minimization 
measures implemented for the LNP site are listed on Table 4-1. It should be noted that this 
list is not all-inclusive. Many of the specific avoidance and minimization measures were 
determined during field meetings or during original siting activities, and prior to the 
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establishment of the final wetland JD boundaries. For these reasons, the total acreage of 
wetlands that were avoided as part of site design cannot be accurately quantified, and the 
list represents a subset of the sequencing efforts for the LNP.  

Wetland impact avoidance and minimization measures implemented during early site 
investigations included locating soil borings and equipment in uplands where possible, 
maximizing the use of existing roads and previously disturbed areas, using swamp mats 
and work platforms where wetland access was required, and restoring affected areas upon 
completion of the investigations. These activities were permitted under USACE Nationwide 
Permit Nos. 6 and 33 (SAJ-2007-618). 

TABLE 4-1 
Avoidance and Minimization for the LNP Site and Linear Facilities 

Facility or Activity Avoidance and Minimization Measure 
Location  

(if applicable) 

Onsite Facilities 

Geotechnical investigation Most borings located in upland areas and existing logging 
roads used where possible. Swamp mats or working 
platforms used when wetland access was required. All 
work materials removed and area was restored upon 
completion of the investigation. 

Sitewide 

Stormwater ponds Four stormwater ponds were originally proposed to 
manage surface water drainage onsite. The ponds were 
combined and reconfigured to reduce impacts to wetlands. 

See Figures 4-7 
and 4-8 

Spoils area New spoils areas were identified to avoid temporary and 
permanent wetland impacts. 

See Figure 4-3 

North substation Building relocated to avoid wetlands. See Figure 4-2 

In processing center and 
parking area, learning center, 
weld test facility, and trailer 

Relocated to avoid and minimize impacts to wetland.  

South substation Relocated to reduce impacts to wetlands. See Figure 4-7 

Raw water pipeline  Pipeline realigned to avoid impacts to wetlands.  

Barge slip access road Road relocated to the east to avoid impacts to small 
cypress wetland. 

 

Blowdown pipeline Pipeline is routed through an upland spoils areas created 
from the excavation of the CFBC, and south through an 
active mining area. The routing maximizes use of 
previously disturbed area and reduces impacts to 
wetlands. 

See Figure 4-10 

Blowdown pipeline Blowdown pipeline ROW relocated east to avoid impacts to 
estuarine emergent marsh. 

See Figure 4-10 

Blowdown pipelines Pipelines sited on the periphery of wetlands (adjacent to 
access road) to minimize habitat fragmentation. 

See Figure 4-10 
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