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July 22, 2011, September 20, 2011, October 4, 2011, and October 20, 2011 (References 2
through 5, respectively). A response to one of the USACE requests (EPA #12) regarding analysis
of alternative sources of water to support the LNP project, is addressed in the enclosure to this
letter. We expect all responses to be complete and submitted to your office no later than
November 18, 2011.
This letter also provides response to your letter dated September 9, 2011 (Reference 6). In that
letter you made two requests for information:
1) PEF has requested that the Corps issue a DA permit that would be valid for twenty
years for the construction of LNP and it various associated components. To enable the
Corps to assure that the appropriate scope of the proposed project has been identified
for the alternative sites analysis, and for evaluation of minimization of wetland impacts
on the project site, please verify whether PEF has identified, or will identify in the
submittals identified in the schedule of deliverables, the total plan of development for
the proposed project and its constituent components. In addition, please provide
information as to potential future use of the project site beyond the twenty-year
timeframe.
PEF’s Response
The Levy Nuclear Project as described in PEF’s 404 permit application and the
subsequent responses to requests for information is the total plan of development for
the proposed project and its constituent components.
As noted in Draft Environmental Impact Statement section 8.1.2, Progress Energy
Florida (PEF) prepares annual resource plans for new electrical generating units for a
ten year planning horizon. These current plans indicate no new electrical generating
units projected as needed during the ten-year period through December 2020 that
would be located at the Levy Nuclear Project (LNP) Site.
Although we cannot forecast potential future uses of the project site, any future plans
would be conducted in accordance with Federal, State and local requirements,
including consideration of environmental values as warranted.
2) For our LEDPA evaluation the Corps needs additional information in regard to water
supply alternatives for the provision of water for LNP operations. Specifically, the Corps
requires information, and at a minimum a conceptual, comparative analysis of the
potential impacts of the water supply alternatives on the environment, especially
potential impacts on the aquatic environment. The State of Florida's Conditions of
Certification, as modified on January 25, 2011, identified a list of potential water supply
alternatives on page 43: seawater desalination, brackish surface or groundwater,
reclaimed water, stormwater, and any other water supply source designated as nontraditional.
PEF’s Response
Attached to the enclosed response to USACE request (EPA #12) is an analysis of
alternative sources of water to support the LNP project which addresses this same
request.
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RAI #

PEF RAI #

Progress Energy Response

EPA #1
EPA #2
EPA #3
EPA #4
EPA #5
EPA #6
EPA #7
EPA #8
EPA #9
EPA #10
EPA #11
EPA #12
EPA #13
NMFS EFH #1/Corps NMFS #1
NMFS EFH #2/Corps NMFS #1
NMFS EFH #3/Corps NMFS #2
NMFS EFH #4/Corps NMFS #3
NMFS EFH #5
LEDPA – CORPS #1
LEDPA – CORPS #2
LEDPA – CORPS #3
LEDPA – CORPS #4
CORPS – OTHER #1
CORPS – OTHER #2
CORPS – OTHER #3
CORPS – OTHER #4
CORPS – OTHER #5

L-0960
L-0961
L-0962
L-0976
L-0975
L-0980
L-0978
L-0968
L-0981
L-0963
L-0969
L-0984
L-0979
L-0970
L-0971
L-0972
L-0973
L-0974
L-0964
L-0985
L-0965
L-0966
L-0967
L-0977
L-0982
L-0952
L-0983

Sept. 20, 2011; Serial NPD-MISC-2011-014
Sept. 20, 2011; Serial NPD-MISC-2011-014
Sept. 20, 2011; Serial NPD-MISC-2011-014
Oct. 20, 2011; Serial NPD-MISC-2011-016
Oct. 20, 2011; Serial NPD-MISC-2011-016
Response pending in a future submittal
Oct. 20, 2011; Serial NPD-MISC-2011-016
Oct. 4, 2011; Serial NPD-MISC-2011-015
Response pending in a future submittal
Sept. 20, 2011; Serial NPD-MISC-2011-014
Oct. 4, 2011; Serial NPD-MISC-2011-015
Response enclosed – see following pages
Oct. 20, 2011; Serial NPD-MISC-2011-016
Oct. 4, 2011; Serial NPD-MISC-2011-015
Oct. 4, 2011; Serial NPD-MISC-2011-015
Oct. 4, 2011; Serial NPD-MISC-2011-015
Oct. 4, 2011; Serial NPD-MISC-2011-015
Oct. 4, 2011; Serial NPD-MISC-2011-015
Sept. 20, 2011; Serial NPD-MISC-2011-014
Pending resolution of USACE GW modeling
Sept. 20, 2011; Serial NPD-MISC-2011-014
Sept. 20, 2011; Serial NPD-MISC-2011-014
Oct. 20, 2011; Serial NPD-MISC-2011-016
Oct. 20, 2011; Serial NPD-MISC-2011-016
Response pending in a future submittal
July 22, 2011; Serial NPD-MISC-2011-010
Response pending in a future submittal
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Cumulative List of Attachments Provided
Attachment

Progress Energy Submittal

July 14, 2011 Meeting Attendees

July 22, 2011; Serial NPD-MISC-2011-010

Proposed Conditions for USACE Approval of Levy
as the LEDPA Site

July 22, 2011; Serial NPD-MISC-2011-010

Technical Memorandum 338884-TMEM-129, Rev.
2, Evaluation and Management of Materials
Dredged from the Cross Florida Barge Canal for
the Construction of Barge Slip, Intake Structure,
and Pipeline Facilities Associated with the Levy
Nuclear Plant, Florida (on attached CD)

September 20, 2011; Serial NPD-MISC2011-014

Technical Memorandum 338884-TMEM-130, Rev.
1, Functional Evaluation of Wetlands for the
Alternative Sites, Levy Nuclear Plant, Florida (on
attached CD)

September 20, 2011; Serial NPD-MISC2011-014

Technical Memorandum 338884-TMEM-131, Rev.
1, Effects of Temporary Dewatering on Wetlands
for the Construction of the Levy Nuclear Plant,
Levy County, Florida (on attached CD)

September 20, 2011; Serial NPD-MISC2011-014

Figure: Site Location Map, showing proposed
blowdown pipeline route

October 4, 2011; Serial NPD-MISC-2011-015

Levy Nuclear Plant and Associated Transmission
Lines Wetland Mitigation Plan, Comprehensive
Design Document, September 2011 (on attached
CD)

October 4, 2011; Serial NPD-MISC-2011-015

Technical Memorandum 338884-TMEM-127, Rev.
0, Summary of Available Depth Data for the Cross
Florida Barge Canal and Nearshore Environments
for the Levy Nuclear Plant, Florida

October 4, 2011; Serial NPD-MISC-2011-015

Levy Nuclear Plant – Transmission Lines,
Alternatives Analysis and Avoidance and
Minimization (October 2011)

October 20, 2011; Serial NPD-MISC-2011016

Figure 1 – Preliminary Conceptual Geology, LNP
Site

October 20, 2011; Serial NPD-MISC-2011016

LNP Preliminary Construction Drawings

October 20, 2011; Serial NPD-MISC-2011016
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LNP Transmission Preliminary Construction
Drawings

October 20, 2011; Serial NPD-MISC-2011016

338884-TMEM-132, Rev. 1, Avoidance and
Minimization Analysis for the Levy Nuclear Plant

October 20, 2011; Serial NPD-MISC-2011016

LNP Fresh Water Alternatives Analysis,
WorleyParsons, Revision 0, October 26, 2011

November 1, 2011; Serial NPD-MISC-2011018
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USACE Letter No.: Corps Position Letter USACE-SAJ-2008-00490(IP-GAH)
USACE Letter Date: June 23, 2011
USACE RAI #: EPA #12
Text of USACE RAI:
The DEIS states that up to 2092.9 acres of wetlands could be adversely affected over the
course of the 60 years that ground water is pumped to support the LNP project. Provide an
analysis of other alternative sources of water to support the LNP project.
PGN RAI ID #: L-0984
PGN Response to USACE RAI:
An analysis of alternative sources of water to support the LNP Project is provided in the
attachment. This analysis indicates that the fresh water supply for the Levy Nuclear Plant is
designed to be fresh water from groundwater wells, but notes that there are technically feasible
alternatives to the use of groundwater at the site if necessary in the future.
Attachment:
LNP Fresh Water Alternatives Analysis, Worley-Parsons, Revision 0, October 26, 2011
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108008-00083 – PECOLA-2-LI-012-0028
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1.

SUMMARY

The fresh water supply for the Levy Nuclear Plant (LNP) is designed to be fresh water from groundwater
wells. Future alternate supplies of fresh water may be required if it is necessary to reduce the rate of
groundwater pumping because of any adverse impacts on wetlands or any changes in aquifer
characteristics. The purpose of this feasibility study is to assess potentially viable alternate sources of
fresh water that can reduce the required rate of pumping of groundwater.
The feasibility study evaluates and ranks alternative fresh water sources for their practicality with respect
to technical viability, schedule to develop the source, cost, extent to which they could supplement
groundwater pumping, and qualitative assessment of the environmental impacts of the most promising
alternatives. The study evaluated the potential for any given source to replace the entire groundwater
demand, the potential to partially replace the groundwater demand, and the potential to be combined with
other sources to achieve the maximum overall groundwater withdrawal reduction objective.
The following alternate sources of fresh water have the potential to supplement or replace the preferred
option of groundwater wells to various degrees, listed in order of their ability to meet the objective:






Seawater desalination by reverse osmosis (SWRO)
Stormwater runoff (possibly with additional storage)
Reclaimed water (municipal wastewater) from adjacent city
Municipal fresh water supply from adjacent city
Recycle of process water (service water system cooling tower blowdown and/or demineralized
water treatment plant reject)
 Brackish water from deep underground wells
The only alternate source with the potential to replace the entire demand for groundwater pumping on a
highly reliable basis is seawater desalination (SWRO). However, even this option would be best
employed to supply the normal base demand for fresh water, with groundwater wells used for short-term
peak flows and to furnish standby capacity to provide a highly reliable system. The other options,
although feasible to varying degrees, are unlikely to be able to supply the entire demand on a reliable
basis unless supplemented by groundwater supply or in combination with other sources.
Environmental assessment of the use of groundwater wells to meet short-term peak or standby demands
indicates very minor environmental impact. The duration of any drawdown will be brief and within the
normal seasonal variability of the wetland hydroperiods. Shallow groundwater levels will recover quickly
(within a week or less) to within several inches of non-pumping conditions after pumping is stopped. The
area affected by temporary drawdown will be small relative to the undisturbed, surrounding wetland area.
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Most wetland impacts that may result from an SWRO plant at the LNP site are associated with siting and
construction, rather than operation. Construction of the SWRO plant would have some impact on the
surrounding wetlands because some enlargement of the power plant footprint would likely be required,
with some increased direct fill of wetlands. Discharge of the SWRO reject along with the cooling tower
blowdown would not result in any significant environmental impact.
The stormwater ponds not only collect and release flood flows, but are utilized to help replenish
groundwater recharge. The environmental impact of the use of stormwater would be managed by limiting
the amount of withdrawal of stormwater from the ponds to leave a minimum volume for this recharge.
In summary, there are technically feasible alternatives to the use of groundwater at the Levy Nuclear
Plant site if necessary in the future.
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2.

INT RODUCT ION

The fresh water supply for the Levy Nuclear Plant is designed to be fresh water from groundwater wells.
As depicted on Figure 9.2-201, Rev. 3, in the FSAR (Appendix 1), the supply is from four (4) groundwater
wells (two per nuclear unit) that deliver water to four (4) of the nuclear plant units’ systems as follows:
1. Service Water System (SWS)
2. Demineralized Water Treatment Plant (DTS)
3. Potable Water System (PWS)
4. Fire Protection System (FPS)
The purpose of this feasibility study is to assess potentially viable alternate sources that can provide the
fresh water flow capacity requirements either in whole or in part or in combination with other sources, and
their potential to achieve the overall objective of reduction of groundwater withdrawal. The feasibility
study evaluates the practicality of alternative fresh water sources with respect to their technical viability,
schedule to develop the source, cost, and qualitative assessment of the environmental impacts of the
highly ranked alternatives.
The following specific alternative sources for the raw water system water supply were evaluated:
1. Municipal fresh water supply from adjacent city
2. Reclaimed water (municipal wastewater) from adjacent city
3. Supply from Crystal River Energy Complex
4. Reduced groundwater demand by use of alternative service water cooling technology
5. Recycle of process water
6. Seawater desalination
7. Fresh surface water
8. Brackish water from deep wells
9. Reduced groundwater demand by using a combination of sources, e.g., groundwater combined
with an alternate source, such as stormwater runoff
10. Use of groundwater as a backup supply to an alternative source of fresh water
Brackish water from surface water sources is not evaluated as a separate alternative, but is broadly
included as part of the seawater desalination alternative. Water from the Cross Florida Barge Canal, the
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source for the seawater desalination alternative, is currently brackish, but is expected to increase in
salinity during plant operation. Although models indicate that freshwater seepage will mitigate the
increase in salinity, and that the water may remain brackish, this analysis adopts the conservative
approach of assuming salt water conditions for the desalination alternative.
These alternatives are discussed on a screening basis in this study and evaluated for feasibility and
practicality.
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3.

DISCUSSIO N

3.1

Design Basis

3.1.1

Raw Water Syste m

The Raw Water System (RWS) consists of two subsystems:


The freshwater subsystem that supplies strained and filtered groundwater for makeup to the
demineralized water treatment system, potable water storage tank, the fire protection system (fire
water tanks and yard fire water system), and the service water cooling tower basins.



The saltwater subsystem that supplies strained water from the Cross Florida Barge Canal
(CFBC) for makeup to the circulating water mechanical draft cooling tower basins.

This study addresses only the freshwater subsystem, because of its dependence on the groundwater well
pumping source.
The source of water for the LNP site RWS freshwater subsystem is the groundwater aquifer. There are
four wells that supply the freshwater. Each well contains a raw water well pump, two for each nuclear
plant unit. In addition, the RWS system consists of Unit 1 and Unit 2 pump houses, self-cleaning
strainers, and raw water storage tanks. Each pump house contains four raw water booster pumps and
appropriate instrumentation and controls.
The RWS is required to meet high reliability (i.e., single active failure) requirements. For the current Levy
Nuclear Plant design involving fresh water supply solely from the groundwater well pump system, a single
active failure requirements means that no single failure of an active component, such as a pump, motor
operated valve, or instrument would result in the system’s ability to provide the necessary flow
requirements, with water quality requirements as outlined in Section 3.1.3. For the alternative cases
where a combination of fresh water systems involving an entire system being redundant to another
system, the prevention of a single active failure of the redundant system’s function would be required.
This would necessitate that all system interconnections between the redundant systems are designed to
have redundant shutoff valve capability to prevent a leak in either of the systems from degrading the
redundant system’s ability to provide the required flows. A raw water storage tank is provided for each
unit. Each tank is minimum 30 ft diameter and 30 ft tall, with a nominal capacity of approximately
150,000 gallons.
The flow path for the system is from the groundwater aquifer, through the self-cleaning strainer, to the
raw water storage tank, and into the raw water booster pumps. The raw water booster pumps supply
freshwater through media filters to a common header for the system services and functions.
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Four media filters for each of the nuclear plant units are upstream of the SWS cooling tower makeup, the
DTS feed, the fire water storage tanks, the yard fire water system, and the potable water storage tank.
Each filter is sized for 50% of the maximum demand from those systems.

3.1.2

Design F lo w Rates

Design water demand rates used for this study are based on the Westinghouse AP1000 Standard Plant
Water Balance (APP-RWS-M3C-001). Design flow rates from the Westinghouse water balance, on a per
unit basis, are as follows:

Normal Demand
gpm/(mgd)
(per nuclear unit)

Maximum Demand
gpm/(mgd)
(per nuclear unit)

Simultaneous
Max. Demand
gpm/(mgd)
(per nuclear unit)

245.3/(0.353)

831/(1.197)

831/(1.197)

Raw water supply to
demineralized water treatment
system (2)

175/(0.252)

540/(0.778)

175/(0.252)

Potable water supply (3)

17.4/(0.025)

34.7/(0.050)

34.7/(0.050)

Fire water supply (4)

0.4/(0.001)

625/(0.900)

0.4/(0.001)

Service

Makeup to service water
cooling tower (1)

Total

438.1/(0.631)

1040/(1.500)
(cooldown)

The maximum raw water demands are based on the following:
1. Maximum service water flow to tower during a shutdown.
2. Maximum raw water supply to demineralized water system during batch operation of the reverse
osmosis/electrodeionization (RO/EDI) system based on single pass operation.
3. Maximum potable water flow during an outage.
4. Normal fire protection is from tanks and maximum flow during or after a fire to refill tanks.
It is noted that the simultaneous maximum raw water demand of 1040 gpm occurs during a
shutdown/cooldown and is defined in Design Input Record LNG-CWS-GER-001. The maximum flow
demand during a plant shutdown actually decreases over time because the Residual Heat Removal
System’s heat removal duty decreases exponentially from its maximum cooldown rate (= difference
between normal and maximum demand) to approximately one fifth (1/5) of that starting value. Since the
PECOLA-2-LI-012-0028-R0
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freshwater supply provides make-up water to the Service Water System’s cooling tower, which in turn
provides cooling for the Component Cooling Water System / Residual Heat Removal heat exchanger, the
fresh water make-up flow requirement to the Service Water System decreases proportionally as well.
Volumetrically speaking, the plant shutdown results in an incremental cooling water make-up demand of
400,000 gallons per unit over a four (4) day period.
Maximum raw water demand for two units is estimated to be 2080 gpm based on a two-unit shutdown.
Nuclear plant units’ cooldown frequency can vary from as low as zero to a few times each year.
For evaluating alternate supplies such as municipal water in this assessment, a design margin of 10%
along with additional rounding up has been added to the normal raw water demand of 438.1 gpm (0.631
mgd) to result in a study design basis of 500 gpm (0.72 mgd) per unit. A similar margin has not been
added to the cooldown flow rate of 1040 gpm per unit because this is a specific calculated event and the
peak flow requirements are generally approached through either storage tanks or SWRO equipment.
However, design margins (generally 10%) have been added to the capacity of the SWRO systems and/or
the storage tanks in various alternatives. Adding design margin to both the flow rate and the equipment
sizing was not considered appropriate.

3.1.3

Water Qualit y Requ irement s

The raw water supply to the Service Water System cooling tower is required to meet the following
requirements:


Maximum influent temperature -

113 ºF



Maximum turbidity

-

< 1.0 NTU



Silt Density Index (SDI)

-

< 4.0



LSI (scaling potential limit)

-

< +1.5

3.1.4

Source Water Qualit y

Groundwater quality is assumed to meet the requirements for the service water system following straining
and filtration. Alternate water sources will require evaluation for suitability; however, alternate fresh water
sources, except for SWRO, are also assumed to be generally satisfactory with similar provision of
straining and filtration.
To satisfy water quality requirements, seawater as an alternative source will require desalination prior to
use in the service water system. Although salt water would be obtained from the Cross Florida Barge
Canal (CFBC), current canal water is brackish and not believed to be indicative of the degree of salinity
that would exist in the canal once flow was established for use in the circulating water system. Although
models indicate freshwater seepage into the CFBC that would tend to mitigate the increase in salinity,
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this study adopts the conservative approach of assuming salt water conditions. Accordingly, salt water
quality will be based on sampling conducted at the Crystal River Plant Units 4 & 5 intake, as provided in
Appendix 2. This sample indicates a chloride concentration of 15,000 mg/l and total dissolved solids of
20,000 mg/l. The discussion of seawater desalination is intended to apply to seawater from the Cross
Florida Barge Canal, assuming seawater quality as a future-case operational condition.

3.2

Alte rnative F resh Water Supply Sources

The following specific alternative sources for the raw water system water supply were evaluated:
1. Municipal fresh water supply from adjacent city
2. Reclaimed water (municipal wastewater) from adjacent city
3. Supply from Crystal River Energy Complex
4. Reduced groundwater demand by use of alternative service water cooling technology
5. Recycle of process water
6. Seawater desalination
7. Fresh surface water
8. Brackish water from deep wells
9. Reduced groundwater demand by using a combination of sources, e.g., groundwater combined
with an alternate source, such as stormwater runoff
10. Use of groundwater as a backup supply to an alternative source of fresh water

3.2.1

Mu n icipa l Fresh Water Supply fr o m Adj acent Cit y

One alternative to the use of groundwater from the LNP site is the use of municipal fresh water from an
adjacent city. A preliminary survey of the feasibility of this approach was conducted using published
and/or online information sources. The survey was conducted with the objective of finding a sole source
that had the capability of supplying the entire normal fresh water demand for the LNP site. However, it is
possible that a municipal source could be located that could reduce groundwater demand by supplying
only a portion of the demand, or that multiple municipal sources could be employed to supply fresh water
to the site.
LNP Environmental Report
Due to the proximity limitations of water and wastewater infrastructure, the LNP Environmental Report
limited its discussion to those systems and utilities located in the vicinity of the site, as follows:
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Levy County: Levy County does not currently have a county-wide potable water distribution
system; as a result, residents are served by public and private wells.



Marion County: Marion County ensures the availability of water to residents through interlocal
agreements with municipalities and franchise agreements with publicly owned and privately
owned public water systems. There are 41 county-owned water facilities in Marion County. The
county’s standard of 150 gallons per person per day (average daily consumption) serves as the
basis for future facility design, determination of available facility capacity, and determination of
demand created by new development.



Citrus County: The Citrus County Utilities Division is responsible for the operation of six countyowned water treatment facilities. The county utilities division supplies potable water directly to
more than 5000 customers, with agreements in place to supply potable water to the City of
Crystal River and Beverly Hills/Rolling Oaks Utilities during emergency situations. Many private
wells serve private residences in Citrus County.
The Citrus County Utilities Division has seven wells at Charles A. Black plants I and II, permitted
by SWFWMD to withdraw a combined annual average of 3.24 mgd with a peak monthly
withdrawal of 6.48 mgd. These wells have the potential to provide up to 16 mgd, sufficient for the
projected future population living within the service area. Future water use estimates show
system-wide demand rising to about 11.64 mgd by 2020, representing approximately 25% 0f the
county’s projected 2020 population of 169,000 people.

Florida Water Management Districts
The State of Florida is divided into five water management districts whose function is to administer flood
protection programs and to perform technical investigations into water resources. The districts develop
water management plans for water shortages in times of drought and to acquire and manage lands for
water management purposes. Regulatory programs delegated to the districts by the Florida Department
of Environmental Protection include programs to manage the consumptive use of water, aquifer recharge,
well construction, and surface water management.
This alternative water source feasibility analysis relies heavily on information obtained from the website of
the Southwest Florida Water Management District (SWFWMD). The Levy Nuclear Plant site is located at
the northwestern end of the SWFWMD service area. The plant site borders closely on the Suwannee
River Water Management District (SRWMD), which includes portions of Levy County to the northwest of
the plant. In addition, areas to the east of the plant in Marion County are part of the St. Johns River
Water Management District (SJRWMD). Attached in Appendix 3 is a map of the SWFWMD service area,
showing the Levy Nuclear Plant site, county lines, and locations of nearby cities and towns.
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Water Supply Required
Estimated normal fresh water requirement for the Levy Nuclear Plant is approximately 1000 gpm (1.44
mgd) for both units. Estimated maximum demand to both units is approximately 2080 gpm (3.0 mgd).
For purposes of this initial screening study, it is initially assumed that on-site storage would be provided to
handle peak flow rates and that the study would focus on identifying systems with the potential to supply
the average flow rate requirement.
For screening purposes, it is assumed that a municipal water supply would not normally dedicate more
than 25% of its capacity to a single consumer such as the LNP facility. More likely, no more than 5% to
10% of a system supply would be dedicated to an outside commercial consumer such as LNP. Assuming
the maximum 25% figure and a normal demand of 1000 gpm (1.44 mgd), the municipal water supply
system would need to have a capacity in the range of 4000 gpm (5.8 mgd) to be considered as a source
for the total supply. Assuming a more likely 10% of capacity commitment, the municipal water system
would need to have a capacity of at least 10,000 gpm (14.4 mgd).
Corresponding water system capacities to accommodate the maximum demand to both units of 2080
gpm (3.0 mgd) would range from 8300 gpm to 20,800 gpm (12 mgd to 30 mgd).
If the municipal system supplied only the normal flow requirement, raw water storage would be required
for the difference between normal and maximum flow rate integrated over the duration of the cooldown
(or peak demand) period. The Westinghouse AP1000 DCD section 9.2.2.1.2.2 provides a shutdown time
of 96 hours for the increased demand for cooldown. Storage requirement for the increased demand
during cooldown has been estimated at 400,000 gallons per nuclear unit, as noted in Section 3.1.2.
Adding a 10% margin would provide an increased storage volume of approximately 450,000 gallons per
nuclear unit. Combining the 450,000 gallons peak storage with the base storage of 150,000 gallons per
nuclear unit would result in a total raw water storage requirement of 600,000 gallons per nuclear unit.
Holding the storage tank height constant at 30 ft, required diameter of each storage tank would increase
from its current design of 30 ft diameter to 60 ft diameter. The estimated cost of two 60 foot diameter, 30
foot high tanks is approximately $2,000,000.
Review of Municipal Water Supply Systems
The spreadsheet in Appendix 3 lists all water supply systems in Levy, Marion, Citrus, and Sumter
Counties, as obtained from the SWFWMD website. The spreadsheet presents the following information:


Utility name



Service area (where identified)



County



Water district



River basin (where identified)
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Distance from LNP site (where information can be determined)



Population in 2010 (“functional” population per SWFWMD)



Estimated water demand (assuming 150 gallons/capita/day)

Review of the spreadsheet data results in the following observations:
a. The closest cities and towns (within a range of 10 to 12 miles) with water supply systems
and their current estimated water demand are as follows:
City/Town

Est. Demand (mgd)

Est. Demand (gpm)

Yankeetown

0.119

83

Inglis

0.257

179

Dunnellon

0.931

646

Crystal River

1.722

1196

Citrus Springs/Pine Ridge

2.248

1561

None of these systems is close to the required capacity of 5.8 mgd assumed necessary
to have the required capacity margin to supply the required normal demand of water to
Levy Nuclear Plant.
b. There are no systems in Levy County with the ability to supply the plant.
c.

There are only two systems that might have the capability to supply the required amount
of water. These systems are the Marion County Utilities Department and the Citrus
County Utilities Division. Both are listed on the SWFWMD as numerous separate
systems serving specific areas, none of which are very large by themselves. There is no
evidence to suggest that either or both of these systems are interconnected internally to
form a system with sufficient capacity to supply the required flow to LNP. The fact that
these are county systems that would be asked to serve a customer in another county
might pose additional problems. Online searches for both systems did not result in any
additional useful information.

d. Online searches for the City of Ocala (Marion County Utilities Department) indicated that
the utility is under severe restraints to locate sufficient water supply for their current and
projected future customers. Ability to withdraw additional groundwater is limited, and
consideration is being given by the municipality to seawater desalination and/or surface
water withdrawal. Additional emphasis is being given to recycle of treated wastewater for
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irrigation of golf courses, parks, and irrigation of other new developments as a means of
reducing water demand.
e. The Marion County Utilities Department appears to be generally centered on Ocala,
approximately 30 miles from the Levy Nuclear Plant site. The Citrus County Utilities
Division is headquartered in Lecanto, approximately 17 miles from the site. Estimated
cost for a 30-mile pipeline, if an adequate supply was available, is in the range of
$40,000,000 to $60,000,000.
Conclusions
None of the cities and towns closest to the Levy Nuclear Plant site appears to have any reasonable
ability of having the capacity to supply plant fresh water needs as a sole supplier. These cities and
towns include Yankeetown, Inglis, Dunellon, Crystal River, and Citrus Springs. Taken together, all of
these systems are unlikely to have sufficient capacity to supply the entire normal LNP demand.
There are no systems in Levy County with sufficient capacity to supply the plant.
The largest systems in the general area appear to be the Marion County Utilities Department and the
Citrus County Utilities Division. However, both systems are of questionable capacity, remote from the
plant site, and under limitations on capacity. As a result, the Marion and Citrus county utilities are not
considered to be likely sources for a significant quantity of water, although it is possible that some
capacity might be available.
In summary, supply of fresh water from adjacent municipalities is technically feasible, but of limited
practicality because of the limited capacity of the nearby systems, current demands on capacity, cost
of transmission mains, and inability to guarantee a highly reliable future water supply.

3.2.2

Reclaimed Water ( Mun icipa l Wa stewa ter ) fro m Adjacent C it y

Another alternative to the use of groundwater from the LNP site is the use of reclaimed water (treated
municipal wastewater) from an adjacent city, most likely with additional treatment required before use.
Note that municipal wastewater, even after treatment, can be highly variable in quality, which would affect
the reliability of this source and its suitability as a backup supply. Potable water would still presumably be
supplied from onsite fresh water wells, with a normal demand of 17.4 gpm (0.025 mgd) per nuclear unit
and a peak demand of 34.7 gpm (0.050 mgd) per nuclear unit.
A preliminary survey of the feasibility of this approach was conducted using published and/or online
information sources. Similar to the municipal water supply analysis, the survey was conducted with the
objective of finding a sole source that had the capability of supplying the entire normal fresh water
demand for the LNP site. However, it is possible that a municipal wastewater source could be located
that would reduce groundwater demand by supplying only a portion of the demand, or that multiple
municipal sources could be employed to supply fresh water to the site.
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Reclaimed Water Supply Required
Reclaimed water volume required to supply raw water for LNP would be similar to the requirements
defined for municipal fresh water supply in Section 3.2.1 of this study. Storage requirements to meet
maximum demand would also be similar.
Minimum useful supply of treated wastewater would be that required to meet the normal demand, on the
order of 1000 gpm (1.44 mgd). This study assumes that on-site storage would be provided to meet peak
demands.
For screening purposes, this study assumes that the dependable flow from a municipal sewage treatment
plant is no more than 50% of its permitted capacity. Therefore, permitted plant capacity would need to be
approximately 2000 gpm, or roughly 3 mgd.
LNP Environmental Report
Due to the proximity limitations of water and wastewater infrastructure, the LNP Environmental Report
limited its discussion to those systems and utilities located in the vicinity of the site, as follows:


Levy County: Approximately 75-80% of Levy County citizens are serviced by wastewater
treatment in septic tanks.



Marion County: Table 2.5-32 of the Environmental Report lists 11 wastewater treatment facilities
located in Marion County. None of these facilities are located with 10 miles of the LNP site.
Table 2.5-32 of the Environmental Report is presented in Appendix 4.



Citrus County: The Citrus County Utilities Division provides wastewater treatment for over 2000
customers. Presently, there are three privately owned regional treatment plants and four countyowned facilities. Table 2.5-33 of the Environmental Report, presented in Appendix 4, lists the
county-owned facilities, their capacities, and any future plans for expansion. None of these
facilities are located within 10 miles of the LNP site.

Florida Department of Environmental Protection (FDEP)
A wider screening of wastewater treatment plants in the area of the LNP site was obtained from online
resources of the Florida Department of Environmental Protection (FDEP). Wastewater treatment plants
identified by this screening are also presented in Appendix 4. Note that the capacity listed is permitted
capacity and that dependable minimum flow rate may be significantly less.
Review of Municipal Wastewater Treatment Systems
The following municipal wastewater treatment plants are the largest in the area, in order of size, although
the largest of these are in the Ocala area, at a significant distance from the LNP site, as noted. Note also
that Ocala WRF #1 is scheduled for closure in the near future.
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Plant Name

City

County

Permitted Capacity
(mgd)

Ocala WRF #2 (33 miles from
LNP site)

Ocala

Marion

6.5

Ocala WRF #3 (24 miles from
LNP site)

Ocala

Marion

5

Ocala WRF #1 (30 miles from
LNP site)

Ocala

Marion

2.46

On Top of the World North WWTF

Ocala

Marion

2.23

City of Inverness WWTF

Inverness

Citrus

1.5

City of Crystal River WWTF

Crystal River

Citrus

1.5

MCUD/Silver Springs Shores
Emerald

Ocala

Marion

0.998

MCUD/Oak Run

Ocala

Marion

0.8

On Top of the World (Circle
Square Woods)

Ocala

Marion

0.75

Sugarmill Woods WWTF

Homosassa

Citrus

0.7

The City of Ocala (Marion County Utilities Department) plans to use 100% of its reclaimed water on
recreational and agricultural applications. Current uses of reclaimed water include airport dust reduction,
several agricultural sprayfields, irrigation of at least three golf courses, and recreational uses including
football, baseball, softball, and soccer fields, as well as walking trails and other open areas. In addition,
there is a mandatory commercial and residential irrigation program using reclaimed water for all new
construction in areas adjacent to large reclaimed water force mains. Given these projects already in
place or planned, the quantity of reclaimed water available from this source is likely limited.
Conclusion
The only systems that might have the capability to supply the required amount of water are the larger
Ocala facilities in Marion County. These systems are located at a considerable distance (24 miles to 33
miles) from the Levy plant site and already use their available reclaimed water for local recreational and
agricultural applications. There are no wastewater treatment plants of any significant capacity within 10
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miles of the Levy plant site. As a result, supply of reclaimed water (municipal wastewater is technically
feasible, but of limited practicality because of the limited capacity of nearby systems, current usage of
reclaimed water from larger systems for local applications, cost of transmission mains, and inability to
guarantee a highly reliable future water supply,

3.2.3

Supply fro m Cr ysta l R iver Energy C omplex

Another alternative considered to the use of groundwater from the LNP site is the use of fresh water from
the nearby Crystal River Energy Complex. This supply might be sufficient to meet the total requirement,
sufficient to meet only a portion of the demand, or sufficient to be a backup supply in the event of failure
of the primary supply. To explore this possibility, the Crystal River Energy Complex was contacted to
determine the extent, if any, to which the Crystal River site has an excess raw fresh water supply that
could be used for the LNP.
The response from the Crystal River Energy Complex was that they have no excess fresh water available
to support the requirements of the LNP site. The specific response was as follows:
“There is no “excess” groundwater available at the Crystal River facility. All currently permitted
groundwater withdrawals are necessary to support plant operations, including the recently added
air pollution controls (scrubbers) on Units 4 and 5. Additional groundwater withdrawals were
required to be permitted to support the “scrubber’ projects and only the minimum amount required
to support the projects was allowed. Use/permitting of groundwater resources at the Crystal
River facility faces many of the same issues/concerns as the use of groundwater at the Levy
site.”

3.2.4

Alternat ive Service Water Cooling T echnolo gy

Alternative service water cooling technologies were considered as a means of reducing the demand for
fresh water for service water cooling. These technologies would not affect the demand for fresh water for
the demineralized water treatment system, the potable water system, or the fire water system. The
alternative technologies considered were as follows:


Heat exchanger in place of cooling tower



Wet surface air cooler using salt water on open side



Hybrid (wet/dry) cooling tower for service water

Heat exchanger in place of cooling tower
Service water could be cooled by use of a heat exchanger in place of the cooling tower. The tube side of
the heat exchanger would use salt water from the Gulf of Mexico / Cross Florida Barge Canal as the heat
sink.
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The average Gulf of Mexico water temperature in the summer months is 84 ºF to 86 ºF. Assuming a 10
ºF terminal difference for a salt water to service water heat exchanger, the resulting service water
temperature would be 94 ºF to 96 ºF. This performance does not meet the Westinghouse design criteria
of 88.5 ºF to 93.5 ºF. Therefore, a service water heat exchanger in place of a cooling tower is not a
viable solution because it cannot meet the AP1000 design requirements.
Wet surface air cooler using salt water on open side
In a wet surface air cooler (WSAC) system, warm process fluids or vapors are cooled in a closed-loop
tube bundle (the process fluid being cooled never comes in contact with the outside air). Open loop water
is sprayed and air is induced over the tube bundle resulting in the cooling effect. Information on the
WSAC approach is included in Appendix 5.
Niagara Blower (Resorcon) was contacted and verified that their wet surface air cooler can operate using
salt water on the open side. This tower would operate with the service water on the closed side and the
salt water on the open side. Two (2) to three (3) cycles of concentration have been used on the salt
water side. The service water would be cooled in closed cycle heat exchange tube bundles by the salt
water spray over the outside and by the forced draft air flow. The cooling tower bundles are available in
ASME Section VIII construction.
The WSAC cooling tower could eliminate the fresh water requirement for the service water cooling tower
but would be a departure from the AP1000 Design Control Document (DCD) and the Standard COLA.
The WSAC tower would also require a space envelope greater than 50 ft by 310 ft and would add a fan
horsepower load of 1000 HP on the diesels. This option for reducing fresh water usage is not
recommended because it would entail schedule delays and the NRC may not approve the use of the wet
surface air cooler for this application.
Hybrid (wet/dry) cooling tower for service water
Another option for the service water cooling tower to reduce fresh water consumption is a hybrid tower
using both dry cooling and evaporative cooling. The DCD provides the following service water flows and
heat loads:

Parameter
Flow (per unit)
Heat load (per unit)

Cooldown

Normal

21,000 gpm

10,500 gpm

6

6

346 x 10 BTU/hr

193 x 10 BTU/hr

Maximum cold service water temp.

88.5 ºF

93.5 ºF

Hot service water temp. (approx.)

121.4 ºF

130 ºF
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Assuming that the dry portion of the cooling tower can achieve a 10 ºF approach to the 96 ºF dry bulb the
temperature entering the wet portion of the tower is 106 ºF. This would result in the following heat loads
for the wet portion of the tower:
6

Cooldown:

(21,000 GPM)(500)(106 ºF – 88.5 ºF) = 183.75 x 10 BTU/hr

Normal:

(10,500 GPM)(500)(106 ºF – 93.5 ºF) = 66.625 x 10 BTU/hr

6

Since evaporation is the major heat transfer mechanism in the wet portion of the tower, the water usage
would be reduced by the heat load ratio:
6

6

6

6

Cooldown ratio: (183.75 x 10 BTU/hr)/(346 x 10 BTU/hr) = 53%
Normal ratio:

(66.625 x 10 BTU/hr)/(193 x 10 BTU/hr) = 34.5%

The Westinghouse AP1000 water balance provides, on a per unit basis, normal service water cooling
tower usage of 245 GPM, with a cooldown usage of 831 gpm.
The wet/dry service water cooling tower would therefore yield water usage as follows:
Normal:

(245 GPM/unit)(2 units)(0.345 ratio) = 169 gpm

Cooldown:

(831 GPM/unit)(2 units)(0.53 ratio) = 880 gpm

Although a wet/dry service water cooling tower would reduce (but not eliminate) the quantity of fresh
water required, this option is considered to be not feasible for the following reasons:


The wet/dry cooling tower would be a departure from the AP1000 DCD and the Standard COLA.



The tower would be considerably larger than the service water tower currently included in the
AP1000 standard design and would require changes to the standard plant layout, which would be
another DCD departure.



Additional fan horsepower would probably be required to achieve the dry surface performance
and this would be an additional diesel load.



Additional NRC concerns and requirements may be imposed during review of the COLA,
including assuring that there is adequate space around the tower to obtain the required air flow
through the dry section.



The height and dimensions of the tower could introduce a fall-down hazard to other plant
structures or systems.
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Conclusion
Three different alternate service water cooling technologies were evaluated as means of reducing the
demand for fresh water for service water cooling. None of the alternate service water cooling
technologies are considered feasible.

3.2.5

Recycle of Process Water

Two process modifications were considered as methods of reducing fresh raw water demand by recycling
of process water, as follows:


Reclaiming the SWS cooling tower blowdown and restoring the blowdown to influent
specifications for SWS re-use, most likely in the SWS cooling tower



Directing the DTS system RO/EDI reject to the SWS cooling tower basin instead of rejecting to
the wastewater system.

Note that the SWS system still requires some blowdown to wastewater in order to remove dissolved
solids from the system. This blowdown would occur as reduced volume, but more highly concentrated,
blowdown from the treatment of SWS blowdown.
Recycle of SWS Blowdown
Blowdown of the SWS cooling tower is required to maintain total dissolved solids (TDS) and other
parameters at acceptable levels for cooling services. Blowdown at normal flow rate is approximately 66
gpm at normal power heat load and four (4) cycles of concentration in the cooling tower. Treatment of
the SWS cooling tower blowdown by a reverse osmosis (RO) system would produce approximately 44 to
50 gpm of product water that could be recycled to the SWS cooling tower basin, displacing an equivalent
demand for makeup water. The remaining 16 to 22 gpm of RO reject would be directed to wastewater.
All flow rates are per each nuclear plant unit.
Blowdown available for recycle would increase to as much as 207 gpm during cooldown, decreasing with
time. However, it would not be practical to install this expanded RO capacity for an occasional demand,
particularly a varying demand that is not compatible with operation of an RO system.
These systems would also need to have system interconnection provisions to prevent any system single
active failure from degrading the functional flow requirements of the fresh water supply sources and this
will add some additional cost. In addition, backup to the recycle system would be to increase blowdown
to wastewater, with a corresponding increase in SWS cooling tower makeup from well water or other
sources that would need to be designed with the required capacity.
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Recycle of DTS reject to SWS Cooling Tower
The DTS system operates in a batch mode, with a raw water feed of 540 gpm to produce 360 gpm of
product demineralized water. The DTS system reject of 180 gpm is directed to the wastewater system,
but could likely be directed to the SWS cooling tower basin, displacing demand for raw water makeup.
Note that this source is available only when the DTS system is in operation, and that on an average
annual basis the corresponding flow rates would be approximately 175 gpm of DTS system influent to
produce 117 gpm of product water and 58 gpm of reject. All flow rates are per each nuclear plant unit.
This modification would not involve any substantial capital cost and would reduce average annual
demand.
Because this source is available only during DTS system operation, its water supply source availability
factor is not high nor is it able to completely satisfy the peak flow requirements.
Conclusion
Treatment and recycle of SWS cooling tower blowdown and recycle of DTS system reject are potential
means of reducing average normal demand for raw water makeup. Potential reduction in normal demand
is 44 gpm for the SWS cooling tower blowdown, plus 58 gpm for the DTS reject, for a total of 102 gpm on
an average basis, per each nuclear plant unit. This represents approximately 23% of the normal raw
water demand. Although this reduction in raw water demand is measureable, it is not sufficient in itself to
provide an alternate to the use of groundwater wells, but might be used in some combination with other
alternative solutions to reduce demand. As a result, it is not recommended as a primary alternative, but
may be considered in further development of the details of various alternatives.

3.2.6

Seawater Desalinat ion

Seawater desalination is a technically feasible, although costly, alternative for supply of fresh water for
the Levy Nuclear Plant. Salt water would be obtained from the Cross Florida Barge Canal by installing
additional pumps in the raw water intake structure supplying water to the circulating water cooling tower.
Desalination would be provided by seawater reverse osmosis (SWRO) technology, with the SWRO reject
discharged along with the cooling tower blowdown. Fresh water recovery would be 45% of the salt water
feed rate, based on salt water characteristics as listed in Appendix 2. Product water would meet the
service water quality requirements listed in Section 3.1.3 of this study and would have total dissolved
solids of less than 400 ppm.
Conceptual design recommendations and budgetary pricing for a SWRO system were requested from a
manufacturer of water treatment systems. The discussion presented in this section of the study applies
to providing SWRO for the entire plant demand, including both normal demand and peak demand.
Options for providing SWRO to meet only the normal demand, in combination with groundwater supply
and/or other options to meet peak demand, are presented in subsequent sections. The basis for the
proposed system is outlined in an email request for quotation included in Appendix 6, as follows:
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Assume two (2) nuclear plant units, each with a separate SWRO system



Assume ability to supply both average and maximum service water demand in accordance with
Section 3.1.2 of this study



Assume product water quality requirements in accordance with Section 3.1.3 of this study



Assume salt water characteristics in accordance with Appendix 2



Assume that each SWRO system (one for each nuclear plant unit) to have three (3) 50% trains
sized at 600 gpm each; one (1) train for normal flow, two (2) trains for maximum flow, and one (1)
train standby

A budgetary proposal was received from Anderson-WPT, a unit of Degremont Technologies North
America. The proposal is included in Appendix 6.
The recommended system, based on 45% recovery, includes the following major components for each of
the two SWRO systems:






Filters:
o

Four (4) – 9’-0” diameter horizontal filters, rubber lined, FRP/CPVC internals, FRP/PVC
face piping, anthracite, sand, and garnet media

o

Each filter 867 gpm normal, 889 gpm maximum; 2667 total flow with three filters
operating; 4100 gpm backwash flow rate each filter, using feed water for backwash

o

Filter chemical feed systems, including sodium hypochlorite, sulfuric acid, ferric chloride,
and polymer

o

Two (2) filter air scour blowers, each 100% capacity

Cartridge Filters:
o

Three (3) cartridge filters, two operating at maximum flow, one standby; rubber lined
housing and polypropylene cartridges, FRP face piping

o

Cartridge filter capacity 1334 gpm each

RO Feed Pumps:
o

Six (6) pumps; duplex wetted parts, energy recovery devices

o

Each pump 667 gpm @ 800 psig, 400 HP; four pumps operating at maximum demand,
two pumps standby
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Seawater Reverse Osmosis Systems (SWRO):
o

Three (3) SWRO trains, each train to have two (2) 50% capacity units

o

Each SWRO train to have salt water feed rate of 1334 gpm to produce 600 gpm of fresh
water at 45% recovery

o

Each SWRO train to have 36 housings with 256 Filmtec membranes (7 membranes per
housing), with duplex high pressure and CPVC low pressure piping

o

Each SWRO unit includes an ERT (Energy recovery turbine) which takes unused
pressure in the reject to boost inlet pump pressure.

Clean-In-Place (CIP) System:
o

One (1) CIP, with FRP tank, cartridge filter, and forwarding pump

o

CIP system also used to flush RO units

Control Panel

Although each individual SWRO unit is not “single active failure” proof in itself, the overall system
proposed meets single active failure criteria because the system includes a complete spare train, i.e., the
system includes three (3) 50% capacity trains. In addition, each train consists of two (2) 50% capacity
units capable of independent operation, so that a single active failure results in the loss of only one unit,
not the entire train.
Estimated electrical demand to produce 1200 gpm fresh water per unit is 960 KW.
Each unit’s SWRO system would be housed in a building with approximate dimensions of 80 ft x 100 ft,
two buildings required.
Budgetary equipment cost for SWRO systems to supply both plant units, not including installation, is
$13,000,000. Budgetary installed cost of the SWRO systems, including buildings, is $26,000,000.
The SWRO system would require additional canal pumps in a larger intake pump house structure.
Estimated cost of this modification is $5,000,000.
Conclusion
Seawater desalination by reverse osmosis (SWRO) is a feasible alternate source of fresh water with the
potential to replace the entire demand for groundwater on a highly reliable basis. SWRO is also a
feasible source to supply the normal base demand for fresh water in combination with groundwater wells
for short-term peak flows and standby capacity, as discussed in Section 3.2.9.
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3.2.7

Fresh Surface Waters

Fresh surface waters in the vicinity include the Withlacoochee River and Lake Rousseau. The
Withlacoochee River and Lake Rousseau are both designated as Outstanding Florida Water (OFW) and
are therefore afforded a high degree of regulatory protection. The primary water source to Lake
Rousseau is the upstream portion of the Withlacoochee River that stretches into the Green Swamp,
which is a major groundwater recharge area. Flow to the downstream portions of the Withlacoochee
River is through the Inglis Bypass Channel from Lake Rousseau.
The allocation of consumptive use of fresh surface waters is regulated in Florida to maintain minimum
flow and levels (MFLs). The Southwest Florida Water Management District (SWFWMD) determines the
MFL using scientific methods; however, to date, no MFLs have been promulgated near Levy County
because of the low population density. Most supply regulation by the SWFWMD has focused on the
Tampa Bay region and locations farther south with higher population density. The policy in the Tampa
area has been to limit withdrawal of surface water to no more than 10 percent of the flow when rates
exceed the MFL target. Determining if Lake Rousseau could be used as a source would require
hydrologic evaluations and modeling to determine the safe yield of the system. Limitations could be
MFLs in the lake and potential impacts to the lower Withlacoochee River.
The surface area of the lake is approximately 4,200 acres; however, the average depth may not be
adequate to support a withdrawal. Further evaluation would be required to establish the potential flow
rate available. The OFW designation will afford the Withlacoochee River and Lake Rousseau the state’s
highest level of regulatory protection with regard to water quantity, quality, and natural features.
Consequently, while there might be some water available during high flow, access to this water may be
restricted, particularly during low-flow conditions. Due to concerns over both demonstrated long-term
availability and regulatory restrictions, neither the Withlacoochee River nor Lake Rousseau is considered
to be reliable long-term source of fresh water.

3.2.8

Brackish Water fro m Deep Wells

Groundwater at the LNP site is contained in three aquifers: the surficial aquifer, the Upper Floridan
aquifer, and the Lower Floridan aquifer. The water quality in the Floridan aquifer is expected to become
more brackish with depth. The Upper Floridan aquifer extends from about 50 feet to 500 feet and
contains fresh water. This is the aquifer interval proposed for the fresh water wellfield.
A brackish water wellfield would target the Lower Floridan aquifer. There is more uncertainty about the
characteristics of the Lower Floridan aquifer because of the few existing deep wells in the region. There
is some evidence in the region of a middle semi-confining unit between the Upper and Lower Floridan
intervals. If present, a semi-confining unit would restrict vertical fluid movement and could dampen the
drawdown effects in the surficial aquifer resulting from pumping the Lower Floridan aquifer. The top of
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the Lower Floridan aquifer is expected to occur at approximately 800 feet and the aquifer could extend to
approximately 1,800 feet.
The issues related to the use of the Upper Floridan aquifer for fresh water supply relate to the
groundwater model-simulated drawdown in the surficial aquifer resulting from pumping. Pumping from
deeper zones could be simulated but the same models would be used that have been debated for
predicting potential wetland impacts. There is no site-specific information that identifies the depth or
specific water quality of any deeper aquifer zones or the occurrence or characteristics of the middle semiconfining interval. Therefore, any simulation of withdrawals would likely raise the same questions of
wetland impacts. For this reason, use of brackish groundwater, although feasible, is not considered a
practical alternative.

3.2.9

Reduced Groundwater Demand b y Co mbinat io n of Sources

One concept considered is to use groundwater for only part of the service water demand, on the
assumption that reduced groundwater withdrawal would mitigate unexpected wetland impact. For
purposes of this study, that would involve use of one of the alternatives previously discussed, together
with the use of fresh water wells, in some combination. The feasibility of this approach requires
consideration of the following factors, not all of which can be resolved in this preliminary feasibility study:


What level of groundwater withdrawal will be acceptable to the regulatory agencies, i.e., what
percentage of the service water demand can be provided by other sources in combination with
wells?



What is the feasibility of each alternate source?



How reliable is each alternate source?



What are the costs of the alternate sources?



What are the environmental impacts of the alternate sources?



What are the regulatory obstacles to the alternate sources?

Fresh Water Wells Combined with Municipal Fresh Water Supply
As discussed previously, there is little indication that any nearby municipal water supply has the size and
capability to provide any significant portion of the new water demand for LNP. The result would be only
very limited reduction in demand from on-site wells. The larger municipal systems in the area are at
substantial distances, requiring lengthy transmission lines. In addition, the vast majority, if not all, of the
municipal supplies draw their water from the same groundwater aquifer as do the wells proposed for LNP.
The only difference with respect to the aquifer would be localized effects on groundwater levels. This
approach is considered feasible, but of limited practicality because of unavailability of capacity and
because it does not mitigate overall effects on the groundwater aquifer.
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Fresh Water Wells Combined with Supply from Crystal River Energy Complex
Crystal River Energy Complex personnel have indicated that they have no excess capacity whatsoever
that could be shared with Levy Nuclear Plant. Therefore, this approach is not feasible.
Fresh Water Wells Combined with Alternate Cooling Technology
Use of a hybrid (wet/dry) cooling tower would reduce the demand for makeup to the service water cooling
tower, but would have no effect on other demands for fresh water. Use of alternate service water cooling
technology would affect design flow rates as follows, with all flows on a per unit basis:

Service

Makeup to service water cooling
tower
Raw water supply to demineralized
water treatment system
Potable water supply
Fire water supply
Total

Simultaneous Maximum
Demand
gpm/(mgd)
(per nuclear unit)
Alternate
Current
Cooling
Design
Technology

Normal Demand
gpm/(mgd)
(per nuclear unit
Current
Design

Alternate
Cooling
Technology

245.3/(0.353)

84.5/(0.122)

831/(1.197)

440/(0.634)

175/(0.252)

175/(0.252)

175/(0.252)

175/(0.252)

17.4/(0.025)
0.4/(0.001)

17.4/(0.025)
0.4/).001)

438.1/(0.631)

277.3/(0.400)

34.7/(0.050)
0.4/(0.001)
1040/(1.500)
(cooldown)

34.7/(0.050)
0.4/(0.001)
650/(0.937)
(cooldown)

This feasibility study will add a design margin of 10% and round up to assume the following raw water
demand rates for the purpose of preliminary evaluation of alternatives, including any necessary treatment
systems:
Raw Water Demand (Two Units)

Current Design

Alternate Cooling Technology

Normal raw water demand

1000 gpm (500 gpm/unit)

600 gpm (300 gpm/unit)

Maximum raw water demand

2080 gpm (1040 gpm/unit)

1440 gpm (720 gpm/unit)

In summary, use of alternate cooling water technology in combination with fresh water wells would reduce
normal fresh water demand from for two units from 1000 gpm to 600 gpm and would reduce maximum
demand from 2080 gpm to 1440 gpm. However, this approach is considered to be not feasible because
the use of alternate cooling technology is considered not feasible, for the reasons previously discussed.
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Fresh Water Wells Combined with Seawater Desalination
Seawater desalination is a technically feasible alternative to supply the entire service water requirement
of the plant, and would also be technically feasible to supply a portion of the demand in combination with
fresh water wells. The SWRO technology lends itself better to baseline operation, rather than as peaking
or standby capacity. Therefore, the alternatives considered for this option are as follows:


Install SWRO technology to meet normal demand, to be supplemented by fresh water wells to
meet peak demand. This option would provide two SWRO trains of approximately 500 gpm each
for each unit, one operating and one standby. SWRO capital cost would be approximately 70%
of the cost of providing the entire demand (including peak demand) by desalination. Required
fresh water well capacity would be approximately 700 gpm for each unit, or 1400 gpm total.
However, the fresh water wells would be pumped only when demand exceeded normal service
water requirements.



Install SWRO technology to meet normal demand, to be supplemented by fresh water wells to
meet peak demand and also standby capacity. This option would provide one SWRO train of
approximately 500 gpm for each unit, operating continuously. SWRO capital cost would be
approximately 40-50% of the cost of providing the entire demand by desalination. Required fresh
water well capacity would be the full plant capacity, although the wells would be used only when
demand exceeded normal service water requirements, or when the SWRO units were out of
service. Although the SWRO train would not be single active failure proof itself, the overall raw
water system would remain single active failure proof because the groundwater wells would
provide standby supply for the entire required capacity. This would necessitate that all system
interconnections between the redundant systems be designed to have redundant shutoff valve
capability to prevent a malfunction in either of the systems from degrading the redundant
system’s ability to provide the required flows. This single active failure concept would also apply
to other alternative combinations of SWRO and groundwater wells or storage.
Each unit’s SWRO system would be housed in a building with approximate dimensions of 45 ft x
90 ft, two buildings required.
Budgetary equipment cost for two (2) single-train SWRO units, one to supply each nuclear plant
unit, is $7,000,000. Budgetary installed cost of the SWRO systems, including buildings, is
$13,000,000.



Install SWRO technology to meet normal and peak demand, to be supplemented by fresh water
wells only for standby capacity. This option would provide two SWRO trains of approximately
600 gpm each for each unit, one operating and one standby to meet maximum demand. SWRO
capital cost would be approximately 75% of the cost of providing the entire demand by
desalination. Required fresh water well capacity would be approximately 600 gpm for each unit,
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or 1200 gpm total, to provide capacity equivalent to one SWRO train. However, the fresh water
wells would be pumped only when one or more SWRO units were out of service.
Fresh Water Wells Combined with Stored Stormwater Runoff
Stormwater runoff collected from the plant site could be used in conjunction with fresh water wells to
reduce the demand for fresh water. The most likely application would be to use fresh water wells to
supply normal demand, while using stored stormwater runoff to meet peak demands for plant shutdown.
To the extent that stormwater runoff is available, the stormwater might also be used to offset a portion of
the normal demand. The LNP Environmental Report indicates an average annual daily flow of 890 gpm
of stormwater used as makeup to the circulating water system. This source could be diverted to the
service water system, where even allowing for some infiltration losses, it could supply a substantial
portion of the base demand of 1000 gpm. However, the amount of stormwater runoff available to offset a
portion of the normal demand is highly variable on a year-to-year and month-to-month basis. As a result,
stormwater runoff by itself is not a reliable source to meet base demand and should be considered only in
combination with other sources.
The plant site design already provides for storm water runoff ponds. However, these ponds are sized to
accommodate the design stormwater runoff, requiring them to be maintained at a normal low level in
order to provide capacity to accept storm runoff. Any storage of stormwater for service water supply
would likely be separate from and in addition to the existing storm water runoff design. However, the
existing storm water collection system and ponds could be used to collect the runoff to fill the service
water storage tanks or ponds.
The sizing basis for storage would be similar to that discussed previously for using municipal water
supply combined with fresh water wells. As noted in Section 3.2.1 of this study, the stormwater runoff
storage would be required for the difference between normal and maximum flow rate integrated over the
duration of the cooldown (or peak demand) period. DCD section 9.2.2.1.2.2 provides a shutdown time of
96 hours for the increased demand for cooldown. Storage requirement for the increased demand during
cooldown has been estimated at 400,000 gallons per nuclear unit. Adding a 10% margin would provide a
storage volume of approximately 450,000 gallons per nuclear unit. Adding the 450,000 gallons peak
storage to the base storage of 150,000 gallons per nuclear unit would result in a total raw water storage
requirement of 600,000 gallons per nuclear unit. Holding the storage tank height constant at 30 ft,
required diameter of each storage tank would increase from 30 ft to 60 ft diameter.
It would be difficult to justify stormwater runoff collection as being dependable enough to function without
backup. Therefore, the well water system would need to be designed to furnish the full demand of the
plant, although normally pumped at a lower rate.
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Seawater Desalination Combined with Stored Stormwater Runoff
Stormwater runoff collected from the plant site could be used in conjunction with a desalination system to
reduce the design capacity of the desalination system. The most likely application would be to use
seawater desalination to supply normal demand, while using stored stormwater runoff to meet peak
demands for plant shutdown. To the extent that stormwater runoff is available, the runoff water might
also be used to provide a portion of the normal demand and thus reduce operating costs for the
desalination system. All sizing considerations for the stored stormwater runoff would be similar to those
previously described for combining fresh water wells with stored stormwater runoff.

3.2.10 Groundwater as Backup Supp ly
Another concept considered is to use groundwater as a backup supply for the normal and peak raw water
demand, assuming that one of the alternatives explored was capable of providing the full required raw
water supply on a normal basis, but would not have inherent backup capacity to assure reliability.
Groundwater demand would be reduced because groundwater withdrawal would not be continuous,
presumably mitigating any unexpected wetland impact. For purposes of this study, that would involve
use of one of the alternatives previously discussed, together with the use of fresh water wells only in a
backup capacity.
On this basis, the most practical alternative is seawater desalination, with fresh water wells as a backup
supply. None of the other alternatives are considered to be practical alternatives for satisfying the entire
fresh water demand on a normal, continuous basis. This alternative would reduce the capital cost of the
fresh water desalination system by reducing the degree of redundancy required.

3.3

Envi ronmental Considerations

CH2M HILL was requested to qualitatively address environmental concerns for preferred options for fresh
water supply for the Levy Nuclear Plant. Substantial portions of the report prepared by CH2M HILL are
included in the text of this Section 3.3.
CH2M HILL provided an environmental assessment of the most highly-ranked options, including
seawater reverse osmosis (SWRO), stormwater runoff (including runoff storage), and groundwater wells,
primarily for providing peak demands and/or standby capacity for other sources. The options evaluated
were as follows:
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EXHIBIT 1

Proposed Freshwater Supply Options
LNP Freshwater Alternatives Analysis Design Information
Option Number

Normal Demand

Simultaneous
Maximum Demand

Standby Capacity

Baseline Case

Groundwater

Groundwater

Groundwater

1

SWRO (1 train/unit)

Groundwater

Groundwater

2

SWRO (1 train/unit)

Storage

Groundwater

3

SWRO (3 trains/unit)

SWRO

SWRO

Flows

876 gpm

2,080 gpm (3.0 mgd)

Up to peak demand

Flows + 10% and rounding

1,000 gpm (1.44 mgd)

No additional
contingency added

Up to peak demand

Notes:
gpm = gallons per minute
mgd = million gallons per day
Storage = a tank and supplemental stormwater from onsite ponds
SWRO = seawater reverse osmosis (membrane desalting of additional Cross Florida Barge Canal {CFBC} water)

This section reviews the environmental considerations of the preferred alternative water supply options
described in Exhibit 1. Each of the options contains some combination of seawater reverse osmosis
(SWRO), storage, groundwater as a backup supply, and storage with a stormwater supplement. It is
assumed that the stormwater would be of suitable quality for use after filtration, however, that is yet to be
determined. Additional treatment may be required for the stormwater source. A brief discussion is added
about long-distance pumping in the case that another source of water could be made available from
another location (for example, Ocala area).
The baseline case, as presented in the Environmental Report (ER) and other application documentation,
proposes to use groundwater as the sole supply source. The environmental issues associated with this
will not be repeated in this document, as the emphasis of this report is on the alternatives. This
alternatives analysis is intended to provide input in the event that wetland impacts are detected after
operation begins or are predicted from revised groundwater modeling. This analysis would be one input
used to evaluate the following: 1) if the unexpected wetland impact can be avoided by an alternate water
source; 2) if wetland impacts can be mitigated by revising the wetland mitigation plan; or 3) some
combination thereof. This evaluation is intended to address federal regulatory acceptance of the Levy
Nuclear Plant site’s viable alternatives.

3.3.1

Seawater Reverse Osmo sis (SWRO )

Desalination with membrane technology takes the natural ions out of the source water. Treated water is
“recovered,” and concentrated source water not passing through the membranes is “rejected.” This reject
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waste stream has higher concentrations of salts and other ions that will not pass through the membranes,
and the amount of rejection may vary by chemical constituent. For a membrane system with complete
rejection, the concentration factor (CF) of the ions can be calculated as: CF = 1 / (1 – R), where R is the
recovery fraction. As noted in Section 3.2.6, the proposed recovery is 45 percent so the reject water
would be 1.82 times more concentrated in minerals than the original concentration.
The reject water constitutes a new waste stream to be dealt with. For example, the two LNP units (LNP
Units 1 and 2) require about 84,780 gallons per minute (gpm) of brackish water from the Cross Florida
Barge Canal (CFBC) for makeup water to the cooling system. The simultaneous maximum raw water
demand is about 2,080 gpm for both units. Since some of the water is rejected, an alternative freshwater
system demand for a system fully treated by SWRO will be 2,080/0.45 = 4,622 gpm. From this supply, 55
percent is rejected, or 2,542 gpm would be concentrated reject returned to the cooling system for
disposal. The 4,622 gpm of additional water supply from the CFBC represents a 5.45 percent increase in
water withdrawal.
The intake structure will need to be enlarged, which could have some minor impacts on wetlands at the
shoreline. The water quality within the CFBC is highly variable depending on the tidal flushing and
stormwater discharges. A 5.45 percent increase in the flow removed would not be expected to have a
significant water quality effect in the CFBC, as it is directly connected to the Gulf of Mexico.
The cooling basin makeup water will be used in the tower and recycled until evaporation concentrates the
cooling water further. The blowdown from the cooling system will occur after the cooling water
concentrates to a level, which can result in scaling of equipment. The LNP blowdown discharge is
pumped into the much larger cooling system discharge at the Crystal River Energy Complex (CREC),
where the proposed LNP contribution is only about 4.5 percent of the total discharge. The proposed
cooling system at the LNP will recycle between 1.5 and 2 times. The disposal option for the SWRO reject
water is to place the reject discharge into the blowdown pipeline directly (for example, in the pump
station). Since the cooling towers would concentrate the CFBC makeup water by almost the same
amount as the SWRO, there would be little difference in salt concentrations. The cooling system
blowdown water quality will not be expected to change measurably as a result of the SWRO reject
discharge. Furthermore, the increase in flow is very small with respect to the total discharge in the CREC;
a 5.45-percent increase to 4.5 percent of CREC flow is a 0.25-percent change in flow in the CREC. This
means that there should be minimal effect on any National Pollutant Discharge Elimination System
(NPDES) permitting issues associated with the blowdown. Permitting considerations are further
discussed in Section 3.3.5.
The main environmental effect of the SRWO system is that more room will be required for the filtration
building, membrane trains, and chemical equipment near the power plant. It is assumed that the
proposed pipelines are of sufficient size to carry the increase in source water from the CFBC. If not,
pipeline wetland impacts are considered temporary in nature and should not be a major change in
permitting and mitigation requirements. Since the SWRO will be located on the raised power pad (for
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flood protection), more room is required for the new treatment systems and the pad may need to be
expanded.
Most wetland impacts that may result from a reverse osmosis plant at the LNP site are expected to be
associated with siting and construction, rather than operation. Wetlands cover a large fraction of the LNP
site, and are distributed in an intergraded mosaic with uplands across the area. Construction of the plant
and any related facilities, such as pipelines, water storage structures, or stormwater features, is likely to
cause direct impacts to wetlands unless there is room for the new facilities on the pad without further
expansion of the filled area. Wetland disturbance can be minimized by siting the SWRO facility in close
proximity to other LNP structures to reduce fragmentation of onsite habitats, and collocating facilities to
the extent possible. The manufacturer reported that an SWRO building would require about 4,050 square
feet per train (up to 8,000 square feet for three trains).
It is beyond the scope of a screening analysis to quantify the potential area impacts to surrounding
wetlands if the power plant footprint is enlarged, even if this is a small amount; however, it is reasonable
to assume that a high percentage of the increase will have direct fill in wetlands. Similarly, any expansion
of the intake pump station will affect the wetlands along the banks of the CFBC. In general, the extent of
the wetlands along the CFBC shoreline is small and the impact there would be small too. All of the area
discussed could easily be mitigated, if needed, since the area impacts are small (maybe an acre or less
of permanent fill).

3.3.2

Supple mental Grou nd water Use

The options for the alternative water supply either eliminate groundwater use altogether or reduce the
amount of groundwater use from a constant source to an intermittent, backup supply used only if the
SWRO is unavailable. Intermittent use of groundwater would have less impact on wetlands than the
baseline case and is a type of alternative mitigation action.
Options 1 and 2 continue the use of the wellfield for various degrees of backup or redundancy to the
SWRO system. In Option 1, the wellfield would be used as a backup to the SWRO system to meet peak
demand and to provide standby capacity to meet normal and peak demands if the SWRO system is out
of service. In Option 2, the wellfield would be used for standby only if the SWRO system is out of service.
In Option 2, storage would be used to meet peak demands. Option 3 eliminates the wellfield; therefore,
there is no potential for wetland impacts from groundwater drawdown resulting from pumping the Floridan
aquifer.
Using the wellfield only for peak demands and as a standby to the SWRO system results in long periods
of time with no groundwater withdrawals. During these times, there would be no potential for wetlands
impacts. Temporary drawdown would result when peak demands require pumping or during planned or

PECOLA-2-LI-012-0028-R0

Page 34

PROGRESS ENERGY
LNP FRESH WATER ALTERNATIVES ANALYSIS

unplanned shutdown of the SWRO system. Further evaluation of the wellfield withdrawals required an
estimate of the frequency and duration of events that could result in peak demand or standby operation.
Using experience drawn from other nuclear power plants and SWRO systems, the following assumptions
were developed.
Annual and Unplanned SWRO System Maintenance (Options 1 and 2 Standby)
The SWRO units are expected to require annual maintenance, with infrequent 1-day duration for minor
maintenance, to up to 4 weeks for major activities such as replacing piping or pumps. During this time, it
is expected that the groundwater wells will be used to meet normal demands (1,000 gpm or 1.44 mgd)
while the SWRO units are down.
Nuclear Power Plant Cooldown Events (Option 1 Peak Demand)
Peak demand conditions are assumed for a nuclear power plant shutdown. Under normal circumstances,
the SWRO would be used to supply the normal demand and the wellfield would be needed to make up
the difference between normal and peak demands. The most conservative condition would be for the
SWRO system to be out of service during a plant shutdown and both nuclear power units are taken offline
at the same time. For this condition, the wellfield would be needed to meet the full peak demand for both
units, or about 2,080 gpm (3.0 mgd). It is estimated that these cooldown events may occur several times
per year and could last up to 4 days.
Potential Drawdown Impacts
Based on the demands described above, the longest expected duration of wellfield pumping would be
during a planned SWRO maintenance shutdown. The highest wellfield pumping rate could occur if both
nuclear units shut down simultaneously and the SWRO was out of service. This temporary condition
could result in pumping up to 3.0 mgd for up to 4 days.
Pumping the wellfield for either of these conditions would result in small drawdown in the Upper Floridan
aquifer. The surficial aquifer water levels near wetlands would have only a reduced portion of the Upper
Floridan aquifer drawdown due to the expected lag caused by the vertical hydraulic conductivity of the
subsurface material. Since the Floridan aquifer has a relatively high transmissivity, the water level in the
Upper Floridan aquifer would recover to surrounding background levels within several days of shutting
down the pumps. The water level in the surficial aquifer would lag the drawdown and recovery in the
Floridan aquifer by some amount of time but would only last several weeks in duration. The recovery of
surficial groundwater levels would be accelerated by any rainfall events that occurred during that time
period. Since the groundwater is expected to recover so quickly, if another event occurred that would
require the use of the wellfield, there would be another short-term drawdown event but not a long-term

PECOLA-2-LI-012-0028-R0

Page 35

PROGRESS ENERGY
LNP FRESH WATER ALTERNATIVES ANALYSIS

cumulative drawdown that could impact a wetland. This short-term lowering of surficial aquifer water
levels is not expected to adversely affect adjacent wetland systems for the following reasons:


The duration of the drawdown will be brief, and within the normal seasonal variability of the wetland
hydroperiods.



Shallow groundwater levels will recover quickly (within several weeks) to within several inches of nonpumping conditions after pumping is stopped.



The area affected by temporary drawdown will be small relative to the undisturbed, surrounding
wetland area.

Therefore, because these short-term water withdrawals have no potential for wetland impacts, it is
reasonable to expect that such short-term uses would comply with the permits issued by the State of
Florida and to be issued by the U.S. Army Corps of Engineers (USACE).

3.3.3

Storage

Locating additional storage at the plant site will likely not require an expansion of the raised pad, thereby
eliminating additional direct fill into surrounding wetlands. The storage requirements are estimated to
require only a small diameter increase to the existing water storage tanks. However, if new tanks do
require more room than is available, then an enlarged power plant site will have the same impacts as
those associated with a larger footprint for the SWRO.
Using stormwater as source water may require a different type of filter than the groundwater supply. The
stormwater ponds not only collect and release flood flows but are used to help replenish groundwater
recharge. The withdrawal of water from the ponds must be limited to leave a minimum volume for this
recharge. Also, the ponds will occasionally overflow during large storms, so the amount of available water
depends on the pond size, overflow elevations, and historic floodplain storage that needs to be mitigated.
Similarly, the availability of stormwater will be variable and prolonged droughts will still require
groundwater backup to the SWRO system.

3.3.4

Long-D istance Pipe lines

Although not considered a highly practical alternative, alternative supplies from long distances may
become feasible in the future. A long-distance pipeline will require right-of-way (ROW) acquisition for the
pipeline and pump stations. Small storage tanks may also be required at re-pumping stations. It is
reasonable to assume that any long-distance pipeline would have wetland impacts. While there is more
flexibility for locating pump stations, there may be either a wetland impact or protected species mitigation
required (for example, gopher tortoise relocation is a state requirement, plus potentially other federally
protected species to avoid). There could be multiple stream crossings and there are significant water and
natural resources between the LNP site and potential alternative supplies (such as in the Ocala region)
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that would need to be avoided or impacts minimized to the extent practicable. Pipeline impacts are often
considered temporary and the amount of mitigation required may be small. However, any determination
of the amount of potential impact cannot be determined a priori.

3.3.5

Permitt ing C onsiderat ion s

The primary permitting agencies include the U.S. Nuclear Regulatory Commission (NRC), the USACE,
and the State of Florida. Water supply issues are important to the NRC for the LNP operations and
safety, including redundancy. The feasible options address these concerns. The USACE is concerned
about impacts to water resources, especially wetlands. The feasible options considered are not expected
to appreciably change the water resources in the CFBC or the blowdown discharge at the CREC.
However, some of these feasible alternatives may require some taking of wetlands to implement an
alternative water supply. Estimated fill requirements are small and could be mitigated as needed. The
U.S. Fish and Wildlife Service (FWS) would review any permits, but no additional concerns regarding
protected species are expected to arise from the preferred alternatives. Using the wellfield for peak or
standby demands may require a modification to the state consumptive use permit. Other sources of
water such as brackish groundwater or reclaimed water may require state consumptive use permitting.
The Conditions of Certification (COCs) issued by the State of Florida require that federal and state
permits be obtained according to a schedule tied to construction. Changes to the water supply after
operations commence would need to be processed by the state as well. Similarly, the federal NPDES
permit for the LNP site will also be issued by the state under delegated authority, which would need to
reflect the configuration of the reject water disposal, if implemented.
Some permitting considerations must be accounted for if any changes are made to the source water. As
discussed above, the stormwater ponds are used to help mitigate lost onsite historic floodplain storage.
Pumping from the ponds must consider the elevation and volume of stormwater to remain in the ponds to
avoid dewatering the landscape. Changing the general alignment of the plant site needs to be done to
minimize wetland fill but it is reasonable to assume that some additional fill in wetlands will be required. It
is not anticipated that SWRO plant reject water will adversely affect the water quality of the LNP
blowdown; however, a more detailed analysis of the reject water on the CREC discharge will be required
to modify the NPDES permit.
The largest direct impact on permitting an alternative supply, regardless of the selected option, is likely
the USACE 404 permit. Progress Energy Florida (PEF) is preparing extensive documentation on the
wetland impacts and developing a mitigation plan to address these impacts. If there are changes to the
site to implement a new water supply, even small, these need to be considered and documented. The
feasible options considered here all are likely to have some direct impact by placing fill in wetlands. The
404 permit condition to require an alternate water supply be used needs to consider whether additional
compensation for the baseline wetland impact is more practical than causing additional direct impacts of
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the alternative supply. In the cases of the groundwater options in this evaluation, they are considerably
more favorable to limiting potential wetland impacts since the wellfield would only be used as a backup to
the SWRO system.
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4.

CO NCL USIO NS

The fresh water supply for the Levy Nuclear Plant is designed to be fresh water from groundwater wells.
Several alternative fresh water sources were evaluated for their practicality with respect to technical
viability, schedule to develop the source, cost, extent to which they could supplement groundwater
pumping, and qualitative assessment of their environmental impacts. The study evaluated the potential
for any given source to replace the entire groundwater demand, the potential to partially replace
groundwater demand, and the potential to be combined with other sources to achieve the overall
groundwater withdrawal reduction objective.
The following alternate sources of fresh water were determined to have the potential to supplement or
replace the preferred option of groundwater wells to various degrees, listed in order of their ability to meet
the objective:






Seawater desalination by reverse osmosis (SWRO)
Stormwater runoff (possibly with additional storage)
Reclaimed water (municipal wastewater) from adjacent city
Municipal fresh water supply from adjacent city
Recycle of process water (service water system cooling tower blowdown and/or demineralized
water treatment plant reject)
 Brackish water from deep underground wells
The following alternatives were determined to be not feasible:
 Supply from the Crystal River Energy Complex
 Reduced groundwater demand by use of alternative service water cooling technology
 Fresh surface waters
Seawater desalination (SWRO) is the only source with the potential to replace the entire demand for
groundwater pumping on a highly reliable basis. However, this option would be best employed to supply
the normal base demand for fresh water, with groundwater wells used for short-term peak flows and to
furnish standby capacity to provide a highly reliable system. The other alternatives, although feasible to
varying degrees, are unlikely to be able to supply the entire demand on a reliable basis unless
supplemented by groundwater supply or in combination with other sources.
Stormwater runoff, possibly with the provision of additional storage beyond the current stormwater ponds,
has the potential to provide peak flow requirements and/or to offset a portion of the baseline normal fresh
water demand, although capacity to offset the baseline demand is not available at all times and therefore
not reliable.
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Reclaimed water (municipal wastewater) and/or municipal fresh water supplies from adjacent cities are
possible alternatives, but all nearby municipalities have very small systems that are unlikely to be able to
provide a significant source of supply. Larger systems, primarily in the Ocala area (Marion County
Utilities Department) are possible, but these systems already have fresh water supply limitations of their
own and are increasingly using more reclaimed water for their own purposes to offset the demand for
fresh water. The cost and environmental impact of building lengthy pipelines, on the order of 30 miles,
are additional limiting considerations.
Recycle of process water is a feasible alternative for reducing (but not eliminating) the groundwater
demand. However, this alternative has significant technical and regulatory limitations because it
represents a deviation from the standard nuclear plant design.
Brackish water from deep underground wells would present the same issues with respect to wetlands
impact as the current design for fresh water wells.
Environmental assessment of the use of groundwater wells to meet short-term peak or standby demands
indicates very minor environmental impact. The duration of any drawdown will be brief and within the
normal seasonal variability of the wetland hydroperiods. Shallow groundwater levels will recover quickly
(within a week or less) to within several inches of non-pumping conditions after pumping is stopped. The
area affected by temporary drawdown will be small relative to the undisturbed, surrounding wetland area.
Most wetland impacts that may result from an SWRO plant at the LNP site are associated with siting and
construction, rather than operation. Construction of the SWRO plant would have some impact on the
surrounding wetlands because some enlargement of the power plant footprint would likely be required,
with some increased direct fill in wetlands. Discharge of the SWRO reject along with the cooling tower
blowdown would not result in any significant environmental impact.
The stormwater ponds not only collect and release flood flows, but are utilized to help replenish
groundwater recharge. The environmental impact of the use of stormwater would be managed by limiting
the amount of withdrawal of stormwater from the ponds to leave a minimum volume for this recharge.
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5.

RECO MMENDAT IONS

The fresh water supply for the Levy Nuclear Plant is designed to be fresh water from groundwater wells.
The following alternate sources of fresh water are recommended as feasible alternate sources to supply
fresh water for the Levy Nuclear Plant:






Seawater desalination by reverse osmosis (SWRO)
Stormwater runoff (possibly with additional storage)
Reclaimed water (municipal wastewater) from adjacent city
Municipal fresh water supply from adjacent city
Recycle of process water (service water system cooling tower blowdown and/or demineralized
water treatment plant reject)
 Brackish water from deep underground wells
The highest ranked option is the use of seawater desalination to meet normal demand, with the use of
groundwater wells to meet peak demand and to provide standby or backup capacity. This approach
would minimize the maintenance and operation requirements for the SWRO system. This would also
minimize the incremental cost of desalination and eliminate the cost of larger storage tanks. Availability
of groundwater capacity to meet full plant demand, if necessary, would ensure a highly reliable system,
and the annual demand for groundwater would be significantly reduced.
The other options listed are applicable to varying degrees to reduce the groundwater demand, but
depend on supplementation by groundwater supply and/or combination with other sources to meet the
entire demand.
In summary, there are technically feasible alternatives to the use of groundwater at the Levy Nuclear
Plant site if necessary in the future.
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Raw Water System Flow Diagram
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Salt Water Analysis
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Municipal Water Supply Sources

Page 45

Appendix 3

Appendix 3

Appendix 3

Appendix 3

PROGRESS ENERGY
LNP FRESH WATER ALTERNATIVES ANALYSIS

Appendix 4 - Reclaimed Water (Municipal Wastewater)
Treatment Systems
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Wet Surface Air Cooler (WSAC)
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