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ABSTRACT

This EIS assesses environmental issues associated with constructing and demonstrating a project that
would be cost-shared by DOE and JEA (formerly the Jacksonville Electric Authority) under the Clean Coa
Technology Program. The project would demonstrate circulating fluidized bed (CFB) combustion
technology at JEA’s existing Northside Generating Station in Jacksonville, Florida, which occupies a 400-
acreindustria site along the north shore of the St. Johns River about 9 miles northeast of the downtown
area of Jacksonville. The new CFB combustor would use coa and petroleum coke to generate nearly

300 MW of electricity by repowering the existing Unit 2 steam turbine, a 297.5-MW unit that has been out
of service since 1983. The proposed project is expected to demonstrate emission levels of sulfur dioxide
(SO,), oxides of nitrogen (NO,), and particulate matter that would be lower than Clean Air Act limits while
at the same time producing power more efficiently and at less cost than conventional coal utilization
technologies. JEA has indicated that construction may begin without DOE funding prior to the completion
of the NEPA process in February 2000 and would continue until December 2001. Demonstration of the
proposed project would be conducted during a 2-year period from March 2002 until March 2004. In
addition, JEA plansto repower the currently operating Unit 1 steam turbine about 6 to 12 months after the
Unit 2 repowering without cost-shared funding from DOE. Although the proposed project consists of only
the Unit 2 repowering, this EIS analyzes the Unit 1 repowering as arelated action. The EIS also considers
three reasonably foreseeable scenarios that could result from the no-action alternative in which DOE would
not provide cost-shared funding for the proposed project. The proposed action, in which DOE would
provide cost-shared funding for the proposed project, is DOE’ s preferred aternative.

The EIS evaluates the principa environmental issues, including air quality, traffic, noise, and ecological
resources, that could result from construction and operation of the proposed project. Key findings include
that maximum modeled increases in ground-level concentrations of SO, nitrogen dioxide (NO,), and
particulate matter (for the proposed project alone or in conjunction with the related action) would always be



less than 10% of their corresponding standards for increases in pollutants. For potential cumulative air
quality impacts, results of modeling regional sources and the proposed project indicate that the maximum
24-hour average SO, concentration would closely approach (i.e., 97%) but not exceed the corresponding
Florida standard. During the transition period before the Unit 1 repowering, JEA has committed to reduce
maximum hourly SO, emissions from the existing Unit 1 by nearly 93% using a blend of natural gas and
fuel oil. After the Unit 1 repowering, a decrease in ground-level concentrations of SO,, NO,, and
particul ate matter would be expected most of the time at most locations in the surrounding area (the overal
effect would be beneficial). Results indicate that the 24-hour average SO, concentration for regional
sources and the proposed project in conjunction with the related action would be 91% of the Florida
standard. Concentrations for other averaging periods and pollutants would be lower percentages of their
standards. Regarding toxic air pollutants from the proposed project, the maximum annual cancer risk to a
member of the public would be approximately 1 in 1 million; given the conservative assumptions in the
estimate, the risk would probably be less. With regard to threatened and endangered species, impactsto
manatees, gopher tortoises, and other species would be negligible or non-existent. Construction-induced
traffic could result in substantial congestion. In the unlikely event that al coal were transported by rail, up
to 3 additional trains per week would exacerbate impacts associated with noise, vibration, and blocked
roads at on-grade rail crossings. Additional train traffic could be minimized by relying more heavily on
barges and ships for coa transport, which is likely to be a more economic fuel delivery mode. During
congtruction of the proposed project, noise levels would increase from the current operationa levels. Except
during steam blowouts, and possibly during operation of equipment used to construct a nearby segment of a
conveyor, construction noise should not appreciably affect the background noise of nearby residences or
exceed local noise limitations. The preferred aternative for management of the combustion ash would be to
sall it as a by-product to offsite customers. If more than approximately 70% of the ash could be sold over
the 30-year lifetime of Northside Generating Station, the 40-acre storage site would be sufficient for

compl ete contai nment.

AVAILABILITY
This draft EIS is available for public inspection in the following public reading rooms.

» U.S. Department of Energy, Freedom of Information Reading Room, Room 1E-190, Forrestal Building,
1000 Independence Avenue SW, Washington, DC 20585

» U.S. Department of Energy, Federal Energy Technology Center, 3610 Collins Ferry Road,
P. O. Box 880, Morgantown, WV 26507-0880

» Highlands Branch Library, 1826 Dunn Avenue, Jacksonville, FL 32218

PUBLIC PARTICIPATION

DOE encourages public participation in the NEPA process. Accordingly, a public scoping meeting was
held in Jacksonville, Florida, on December 3, 1997. The public was encouraged to provide oral comments
at the scoping meeting and to submit written comments to DOE by the close of the scoping period on
December 31, 1997. In preparing this draft EIS, DOE considered both oral and written comments.

Comments are invited on this draft EIS and should be received by no later than October 15, 1999. DOE
will consider late comments to the extent practicable. Comments should be addressed to
Ms. LisaK. Hollingsworth at the address provided above.
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GLOSSARY

Aerodynamic diameter—A term used to describe particles with common aerodynamic properties: it
avoids the complications associated with varying particle sizes, shapes, and densities. For example,
PM-10 is defined in 40 CFR 50 as consisting of particles 10 micrometers or less in aerodynamic
diameter, meaning particles that behave aerodynamically like spherical particles of unit mass (1 gram
per cubic centimeter) having diameters of 10 micrometers or less.

Air disperson model—computer program that incorporates a series of mathematical equations used
to predict the ground-level concentrations resulting from emissions of a pollutant. Inputs to a dispersion
model include the emission rate; characteristics of the emission release such as stack height, exhaust
temperature, and flow rate; and atmospheric dispersion parameters such as wind speed and direction,
air temperature, atmospheric stability, and mixing height.

Aquifer—a body of rock that can conduct groundwater and can yield significant quantities of
groundwater to wells and springs.

Ash—The minera content of a product remaining after complete combustion.

Baghouse—An air pollution control device that filters particulate emissions, consisting of a bank of
bags that function like the bag of a vacuum cleaner; it intercepts particles that are mostly larger than
10 micrometers in diameter.

Baseline conditions—existing environmental conditions against which the potential impacts of a
proposed action and its aternatives can be compared.

Benthic—of, relating to, or occurring at the bottom of a body of water.

Biocide—a substance (e.g., chlorine) that is toxic or lethal to many organisms and is used to treat
water.

Blowdown—The portion of steam or water removed from a boiler at regular intervals to prevent
excessive accumulation of dissolved and suspended materials.

Bottom ash—Non-airborne combustion residue that falls to the bottom of a boiler unit from where it
can be physically removed.

Capacity factor—the percentage of electricity actually generated by a power plant during a year
compared with the plant’s maximum capacity.

Casing—undersized hollow steel tubing that is centered in awell hole and cemented in place. When a
well is abandoned, the casing interior is plugged with cement to the surface to prevent further hydraulic
communication between deep and shallow aquifers.

Circulating fluidized bed—a combustor in which cod or other fuels, air, and crushed limestone or
other sorbents are injected into the lower portion of the combustor for initial burning of the fuel. The
combustion occursin abed consisting of fuel, sorbent, and ash. The bed isfluidized by air nozzlesin
the bottom of the combustor. The air expands the bed, creates turbulence for enhanced mixing, and

XV



provides most of the air necessary for combustion of the fuel in the bed. Asthe fuel particles decrease
in size through combustion and breakage, they are transported higher in the combustor where
additiona air isinjected. As the particles continue to decrease in size, unreacted fuel, ash, and fine
limestone particles are swept out of the combustor, collected in a particle separator, and recycled to the
lower portion of the combustor. Drains in the bottom of the combustor remove a fraction of the bed
composed primarily of ash while new fuel and sorbent are added.

Cold shock—depression of an animal’s vital processes caused by a sudden drop in temperature (e.g., a
decrease in water temperature by 5°F or more can kill some fish species).

Combustor—equipment in which coal or other fuel is burned at high temperatures.
Cooling water—water that is heated as a result of being used to cool steam and condense it to water.

Downwash—The downward movement of an elevated plume toward the area of low pressure created
in the wake of a structure around which the air flows.

Electrostatic precipitator—A device that removes particles from a stream of exhaust gas; it imparts
an electrical charge to the particles which causes them to adhere to meta plates that can be rapped to
cause the particles to fall into a hopper for disposal.

Entrainment—an action in which organisms are inadvertently pulled through a water intake structure
and through a water use facility.

Fabric filter—A cloth device that intercepts particulate emissions. The simplest example is a vacuum
cleaner bag; more complicated mechanisms are used to capture particulate matter from large-scale
industrial operations.

Floodplain—the strip of relatively level land adjacent to ariver channd that will be covered with water
if the river overflows its banks.

Flue gas—Residual gases after combustion, being vented to the atmosphere through a flue, or chimney.

Fly ash—fine solid particles of ashes, dust, and soot carried out from burning fuel (as coal or oil) by
the draft.

For mation—the primary unit of formal geological mapping of an area. Formations possess distinctive
geologic features and can be combined into “groups’ or subdivided into “members.”

Hydraulic gradient—refers to the flow of groundwater or surface water. Water flows from areas of
higher energy (or hydraulic head) to areas of lower hydraulic head. The change in hydraulic head per
unit distance is the hydraulic gradient. Upgradient areas are areas of higher hydraulic head and
downgradient areas are areas of lower hydraulic head. Therefore, groundwater (and any contaminants
moving with it) would flow from upgradient to downgradient areas. These terms are analogous to
“upstream” and “downstream” flow of surface water.

I chthyoplankton—fish eggs and larvae.
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I mpingement—an action in which organisms are trapped inadvertently on the screens of awater intake
structure.

Laydown area—material and equipment storage area for the construction phase of a project.
L eachate—solution or product produced by leaching.

Mixing height—the height within the lower atmosphere within which relatively vigorous mixing of
pollutant emissions occurs.

Outfall—the outlet point for discharged or runoff water to a body of water or land area.

Plankton—the passively floating or weakly swimming animal and plant life of a body of water
consisting chiefly of minute plants and animals but including also larger forms that have only weak
powers of locomoation.

Potentiometric surface—(a) the surface to which the water from an aquifer will rise under its full
head; (b) an imaginary surface that everywhere coincides with the static level of water in an aguifer.

Repower —the process of installing new steam generating equipment at a power plant site or industrial
facility (as opposed to modifying or refurbishing existing equipment); repowering often involves
installing an entirely different technology and may increase the electricity generating capacity by the
plant.

Retr ofit—the process of installing new equipment at an existing power plant or industrial facility to
improve efficiency or pollution control without replacing the basic unit.

Rip-rap—Rocks or similar objects of various sizes placed over an area of soil for the purpose of
preventing erosion.

Selective non-catalytic reduction—a system to reduce NO, emissions by injecting a reagent such as
urea into exhaust gas to convert NO, emissions to nitrogen gas and water via a chemical reduction
reaction.

Sorbent—Materia that absorbs other substances, used to intercept pollutants before they would
otherwise enter the air or water.

Superheat—(1) to heat a vapor not in contact with its own liquid so asto cause it to remain free from
suspended liquid droplets (e.g., superheated steam); (2) to heat aliquid above its boiling point without
converting it into vapor.

Super natant—the usually clear liquid overlying material deposited by settling, precipitation, or
centrifugation.

Thermal plume—area of awater body with elevated temperature as a result of discharged heated
water.

Transmission corridor—area used to provide separation between the transmission lines and the
general public and to provide access to the transmission link for construction and maintenance.
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Wetland—areas that are inundated by surface or groundwater with a frequency sufficient to support,
and under normal circumstances do or would support, a prevalence of vegetative or aguatic life that
requires saturated or seasonally saturated soil conditions for growth and reproduction. Wetlands
generaly include swamps, marshes, bogs, and similar areas (e.g., sloughs, potholes, wet meadows,
river overflow areas, mudflats, natural ponds). “ Jurisdictional wetlands’ are those wetlands protected
by the Clean Water Act. They must have a minimum of one positive wetland indicator from each
parameter (i.e., vegetation, soil, and hydrology). The U.S. Army Corps of Engineers requires a permit
to fill or dredge jurisdictiona wetlands.

Wind rose—A graph in which the frequency of wind blowing from each direction is plotted as a bar
that extends from the center of the diagram. Wind speeds are denoted by bar widths and shading; the
frequency of wind speed within each wind direction is depicted according to the length of that section of
the bar.

Zooplankton—The anima component of plankton (see Plankton).
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SUMMARY

This environmental impact statement (EIS) has been prepared by the U.S. Department of Energy
(DOE), in compliance with the National Environmental Policy Act of 1969 (NEPA) as amended
(42 USC 4321 et seg.), Council on Environmental Quality regulations for implementing NEPA
(40 CFR Parts 1500-1508), and DOE NEPA regulations (10 CFR Part 1021). The EIS evaluates the
potential environmental impacts associated with constructing and operating a project proposed by JEA
(formerly the Jacksonville Electric Authority). The project would demonstrate circulating fluidized bed
(CFB) combustion technology under the Clean Coal Technology (CCT) Program. The primary goa of
the CCT Program isto make available to the U.S. energy marketplace a number of advanced, more
efficient, economically advantageous, and environmentally responsive technologies for expanded coal
utilization. The purpose of the proposed project is to generate technical, environmental, and financial
data from the design, construction, and operation of facilities at a scale large enough to alow the power
industry to assess the potential of CFB combustion technology for commercia application. In doing so,
the proposed project would address the Congressional mandate in Pub. L. 99-190 for demonstrating
environmentally sound technologies for the utilization of coal. The EIS will be used by DOE in making
adecision on whether or not to provide approximately $73 million (about 24% of the total cost of
approximately $309 million) in cost-shared funding to design, construct, and demonstrate the CFB
technology proposed by JEA at their existing Northside Generating Station in Jacksonville, Florida
The proposed action is for DOE to provide the cost-shared funding.

Northside Generating Station occupies a 400-acre industrial site along the north shore of the
St. Johns River about 9 miles northeast of the downtown area of Jacksonville. The local terrain isflat
and there isamix of industrial, commercia, resdential, and agricultural land use in the vicinity. The
property contains a number of wetland areas, especialy in the perimeter areas. The industrial
1,650-acre St. Johns River Power Park borders Northside Generating Station to the northeast, and the
46,000-acre Timucuan Ecological and Historic Preserve borders the site to the east. Blount Iland,
located immediately to the southeast in the St. Johns River, isamajor port with facilities for docking,
loading, and unloading large ocean-going vessals. The proposed project would occupy atotal of about
75 acres of land on the Northside Generating Station and St. Johns River Power Park property.

The proposed new CFB combustor would use bituminous coal and petroleum coke to generate
nearly 300 MW of electricity by repowering the existing Unit 2 steam turbine, a 297.5-MW unit that
has been out of service since 1983. Piping and related infrastructure would be constructed to link the
new CFB combustor with the existing Unit 2 steam turbine. CFB technology is an advanced method for
burning cod and other fuels efficiently while removing air emissions inside the sophisticated combustor
system. CFB technology provides flexibility in utility operations because awide variety of solid fuels
can be used, including high-sulfur, high-ash coal and petroleum coke. The proposed project is expected
to demonstrate emission levels of sulfur dioxide (SO,), oxides of nitrogen (NO,), and particul ate matter
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that would be lower than Clean Air Act limits while at the same time producing power more efficiently
and at less cost than conventional coal utilization technologies.

JEA has indicated that construction may begin without DOE funding prior to the completion of the
NEPA process in February 2000 and would continue for more than 2 years until December 2001.
Demonstration of the proposed project would be conducted during a 2-year period from March 2002
until March 2004. During the demonstration, Unit 2 would be operated on several different types and
blends of coal and petroleum coke to explore the flexibility of the CFB technology. The coal would be
transported by ship (from areas such as Columbia and Venezuela), by train (primarily from the central
Appalachian region such as West Virginia and eastern Kentucky), and by a combination of train and
ship (train from West Virginia and eastern Kentucky to Newport News, Virginia, and ship from
Newport News to Jacksonville). The petroleum coke would be transported by ship from oil refineriesin
Venezuela and the Caribbean region. Limestone for the CFB combustor probably would be transported
by ship from the Caribbean region and the Y ucatan Peninsula of Mexico.

In addition to the proposed project, JEA plans to repower the currently operating Unit 1 steam
turbine without cost-shared funding from DOE. The Unit 1 steam turbine would be essentially identical
to the turbine for Unit 2 and would be repowered about 6 to 12 months after the Unit 2 repowering.
Although the proposed project consists of only the Unit 2 repowering (because DOE would provide no
funding for the Unit 1 repowering), this EIS evaluates the Unit 1 repowering as arelated action.

JEA’s management has established atarget of a 10% reduction in annual stack emissions of each
of 3 pollutants (SO,, NO,, and particulate matter) from Northside Generating Station (Units 1, 2,
and 3), as compared to emissions during a recent typical 2-year operating period (1994-95) of the
station (Units 1 and 3). Also targeted for a 10% reduction is the total annual groundwater consumption
of Northside Generating Station, as compared to 1996 levels. These reductions are to be accomplished
while increasing the total annual energy output of the station.

JEA, the project participant, plans to enter into a contract with Foster Wheeler Corporation, who
would perform the design, engineering, procurement, and construction of the CFB combustor and air
emissions control equipment.

DOE determined that providing cost-shared funding for the proposed CFB combustor project
congtitutes a magjor federal action that may significantly affect the quality of the human environment.
Therefore, DOE has prepared this EI'S to assess the potential impacts on the human and natural
environment of the proposed action and reasonabl e alternatives. The EIS considers the proposed action
(funding the demonstration) and the no-action aternative (not funding the demonstration), including
scenarios reasonably expected to result as a consequence of the no-action alternative. Other alternatives
to the proposed action have been examined and found not to be reasonable alternatives under NEPA.

Potential impacts that could result from construction and operation of the proposed project were
evaluated for resource areas including air quality, surface water, groundwater, floodplains and
wetlands, ecological resources, noise, transportation, solid waste, and cultural and socioeconomic
resources. The following summary provides key findings for areas of potential concern.
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Air Quality

A computer-based air dispersion model was used to estimate maximum increases in ground-level
concentrations of SO,, nitrogen dioxide (NO,), and particulate matter that would occur at any location
as aresult of emissions from the CFB combustor and limestone dryers for the proposed project (the
Unit 2 repowering). Results indicate that maximum modeled increases are always less than 15% of
their corresponding Prevention of Significant Deterioration (PSD) Class Il increments (standards in the
ambient air for increases in pollutant concentrations). One set of alowable increments exists for Class
Il areas, which cover most of the United States, and a much more stringent set of allowable increments
existsfor Class | areas, which include many national parks, monuments, and wilderness areas.
Maximum concentrations generally occur at locations along, or very close to, the site boundary, often
within 0.6 mile of the proposed CFB combustor stack. Dispersion of pollutants would reduce
atmospheric concentrations at the nearest PSD Class | areas (more than 30 miles from the proposed
facility) to only asmall fraction of the maximum modeled increases near the site. The increasesin
pollutant concentrations at the nearest PSD Class | areas would be expected to be only small fractions
of the corresponding Class | increments.

The combination of the proposed project and related action would result in emissions from the new
495-ft twin-flued stack that would be twice those considered in the analysis of the proposed project
alone. However, the elimination of emissions from the existing 250-ft stack serving Unit 1 would more
than compensate for the added emissions. Compared to existing emissions at Northside Generating
Station, a net decrease in maximum hourly emissions of SO,, NO,, and particulate matter would result
from the addition of the repowered Unit 2 and the limestone dryers and the replacement of the existing
Unit 1 with the repowered Unit 1. Therefore, a decrease in ground-level concentrations of these
pollutants would be expected most of the time at most locations in the surrounding area (the overall
effect would be beneficial). However, pollutant concentrations would not decrease for all averaging
times at al locations; maximum ground-level concentrations at some locations could increase because
the characteristics and location of the proposed new stack would be different from those of the stack
currently serving Unit 1. The net impacts could be positive or negative on any particular day at any
particular location.

Air dispersion modeling was used to evaluate maximum adverse impacts possible from the
proposed project in conjunction with the related action. Maximum modeled increases in ground-level
concentrations are very similar to those for the proposed project alone. Maximum increases are always
less than 15% of their corresponding Class |1 increments. Because the nearest PSD Class | areas are
more than 30 miles away, pollutants from Northside Generating Station would be well mixed in the
atmosphere, and stack characteristics would have little effect on ground-level pollutant concentrations
in these areas. Therefore, a net decrease in pollutant emissions resulting from the proposed project in
conjunction with the related action would be expected to improve air quality, abeit by a very small
amount, at the nearest PSD Class | areas.
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Regarding potential cumulative air quality impacts, results of modeling regional sources and the
proposed project indicate that no exceedances of national or state ambient air quality standards would
be expected if the proposed project were implemented. Florida standards are the same as the National
Ambient Air Quality Standards (NAAQS) except for annual and 24-hour standards for SO,, for which
the Forida standards are more stringent. However, during the 6- to 12-month transition period before
the Unit 1 repowering, the 24-hour average SO, concentration is predicted to be as high as 97% of the
corresponding Florida standard. This large concentration results from aerodynamic downwash effects
caused by the proposed 200-ft tall combustor structure that would induce downward motion on the
exhaust gas emitted from the 250-ft stack serving the existing Unit 1 and the 350-ft stack serving the
existing Unit 3 (exhaust gas from the proposed 495-ft CFB combustor stack would not be subjected to
appreciable downwash because the stack is taller). During the 6- to 12-month transition period before
the Unit 1 repowering, JEA has committed to reduce maximum hourly SO, emissions from the existing
Unit 1 by nearly 93% when operations commence for the proposed project. This reduction, which
would be accomplished by using natural gas and fuel oil with an SO, emission rate averaging no more
than 0.143 Ib/MBtu (effectively, a blend with a sulfur content averaging no more than 0.13%), would
assure that the maximum 24-hour average SO, concentration would not exceed the Florida standard.

Estimated SO, concentrations for other averaging periods are less than 60% of their respective
standards. The annual average NO, concentration is less than 40% of its NAAQS. The 24-hour and
annual averages of particulate matter are less than 65% of the NAAQS, even though ambient
background particulate concentrations for both averaging periods are over 40% of the NAAQS.

Results of modeling regional sources and the proposed project in conjunction with the related
action of repowering the existing Unit 1 indicate that maximum concentrations are always less than
corresponding concentrations without the related action. For example, the 24-hour average SO,
concentration for regiona sources and the proposed project in conjunction with the related action is
91% of the Florida standard, compared to 97% for regional sources and the proposed project without
the related action.

The 1-hour NAAQS no longer applies to ozone (O;) concentrations in Florida. However, because
3 years of monitoring data are not yet available for comparison with the new 8-hour standard, the
1-hour standard is still useful for comparisons until sufficient data become available for comparison
with the 8-hour standard. O; concentrations during 1993-97 at the nearest monitor |ocated about
5 miles north-northwest of Northside Generating Station were always less than 90% of the 1-hour
NAAQS; because changes in NO, and volatile organic compound (VOC) emissions from the proposed
project aone or in conjunction with the related action would be less than 1% of emissionsin Duval
County, they would not be expected to lead to any exceedances of the 1-hour NAAQS for O, at that
monitoring location.

DOE isrequired to decide whether a conformity determination (40 CFR Part 93, Subpart B) is
needed if the location of the proposed project is in a nonattainment or maintenance area for one or more
criteria pollutants. A maintenance areais an areathat previously was a nonattainment areafor a
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pollutant and which is striving to maintain attainment with the standard(s) for the pollutant and comply
with the state implementation plan. Currently, no portion of Duval County is designated asa
nonattainment area for any NAAQS or Florida standard, but Duval County is a maintenance area for
O, and the downtown area of Jacksonville is a maintenance area for particulate matter. However, a
conformity determination is not required [40 CFR Part 93.153(d)] because particulate matter and the
precursors of O; (VOCs and NO,) are evaluated in the PSD permit application.

Regarding toxic air pollutants, findings indicate that the proposed project alone or in conjunction
with the related action would not lead to any exceedances of, or close approaches to, guideline values
for noncarcinogenic effects from toxic materials. When including both the inhalation and ingestion
pathways, the maximum annual cancer risk to a member of the public resulting from dioxins, furans,
and other carcinogenic substances emitted during operations was calculated to be approximately 1in
1 million; given the upper-bound assumptions in the estimate, the risk would probably be less.

Water Resources

With regard to surface water resources, no change in the existing utilization or consumption of
surface water would occur during the construction phase of the proposed project. All construction
would be performed in accordance with an erosion and sedimentation control plan. Impacts attributable
to construction-related runoff, turbidity-causing agents, erosion, and sedimentation would be negligible.
Because Unit 2 has not operated since 1983, the proposed project (the repowering of Unit 2) would
increase the demand for noncontact cooling water. After Unit 2 is repowered, the demand by the entire
3-unit plant would be approximately the same as when the three units operated together from
approximately 1978 until 1980. The sustained flow of the back channel of the St. Johns River would
not be depleted by this diversion because nearly al of the withdrawn cooling water would be returned
to the river after passing through the condensers. The amount of heat discharged to the St. Johns River
would also increase as a consequence of the proposed project. However, the size of the thermal plume
would not increase because simultaneous operation of all three units would increase the discharge
velocity and enhance mixing.

Operation of the proposed project would reduce groundwater consumption by Northside
Generating Station by 10% from the upper Floridan aquifer, which would decrease the rate of decline
of the potentiometric surface of that aquifer. As aresult, more groundwater would be available to local
users, and water quality of the aquifer would be stabilized because of reduced influx of brackish or
saline groundwater from deeper aquifers.

Floodplains and Wetlands

No impacts from flooding would be expected to occur, and proposed activities would have a
negligible effect on floodplain encroachment. A category 3, 4, or 5 hurricane in Jacksonvilleis alow-
probability event that, if it occurred, would have serious consequences for Northside Generating
Station. Although the inland location of Northside Generating Station, the presence of the beach ridge
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along the dune line, and Blount Iland would partially mitigate the effects of storm surge and waves
that would occur along the beaches, the first floor of the station could be inundated by this unlikely
event.

Ecological impacts to wetlands from the proposed project would be minor because no more than
1.8 acres of isolated hardwood wetland habitat would be lost during construction of the ash storage
area and disturbance of salt marsh habitats during construction of the solid fuel delivery system would
be negligible. Wetlands associated with the upper salt marsh communities would not be measurably
affected because nearly all of the conveyor system for solid fuel delivery would span these habitats
using existing structures and would involve no clearing or earthmoving activities. Although some
pilings could need to be installed at the upper fringes of the salt marsh and in San Carlos Creek, any
impacts resulting from piling installation would be very localized and temporary and should not
measurably affect the normal structural and functional dynamics of the salt marsh and nearby estuarine
ecosystems.

As amitigation measure to offset the loss of 1.8 acres of wetlands, JEA would purchase slightly
greater than 3 acres of wetlands from an offsite mitigation bank and would restore 1 acre of salt marsh,
which together would result in a net gain in the amount of wetlands. In addition, JEA plansto set aside
and preserve 15 acres of undisturbed, uplands maritime oak hammock along the west bank of San
Carlos Creek. By preserving the land, JEA would maintain habitat for wildlife, help protect the water
quality of the creek, and leave a high-quality forested buffer areain a developing industrial area.

Ecological Resources

With regard to threatened and endangered species, manatees are of the most concern. Because no
submerged vegetation is available in the vicinity, manatees would not frequent the dock area and
impacts on this species from construction of a new fuel and limestone unloading dock are unlikely.
Potential impacts resulting from operationa activities such as docking of vessels would aso be
unlikely. The potential for manatees to be trapped and pinned between the dock and a vessel are
minimal because the dock would be supported by widely spaced support pilings rather than consisting
of one long continuous structure. Because manatees generally avoid swift currents and prefer slow-
moving or stagnant water, they would not frequent the main discharge areain the back channd of the
St. Johns River where currents are relatively swift. In addition, it is very unlikely that all units for both
the St. Johns River Power Park and Northside Generating Station would be shut down simultaneoudly,
thereby minimizing the probability that a cold shock event would occur. Moreover, the maximum size
of the thermal discharge zone isrelatively small (36 acres) for the 4°F temperature elevation
(compared with ambient temperature). In summary, impacts to manatees from the proposed project
would be minimal or non-existent because of alack of preferred habitat and feeding areas near the site,
the construction design of the docking facilities, and the maintenance of arelatively small but
continuous thermally enhanced area during cooler periods of the year.
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Congtruction activities would be unlikely to occur where burrows of gopher tortoises have recently
been observed. Because a large population of this species exists in Florida (including the site vicinity)
and because any dislocation of individuals from their burrows as a result of construction activities
would be temporary, re-population would be expected to occur relatively rapidly. A permit would be
required from the Florida Game and Freshwater Fish Commission for relocation of gopher tortoises
from any impacted areas. Prior to construction, a gopher tortoise survey would be conducted to identify
burrows that must be manually excavated, and the animals would be relocated according to conditions
of the collecting permit.

Four or five juvenile loggerhead, Kemps Ridley, and/or green sea turtles were sighted in the
Northside Generating Station intake basin on one occasion during summer 1997. In order to prevent
any further occurrences of juvenile turtles entering the intake structure and subsequently becoming
trapped, JEA installed on the intake trash rakes a finer grid of mesh bars (welded wire screen on 6-in.
centers contrasted to the old 12-in. centers). The denser grid should help to exclude turtles of sizes
similar to those observed from entering the intake basin and becoming trapped. One potential problem
with this change is that the finer grid could become more easily clogged with trash and attached marine
organisms (e.g., barnacles), effectively reducing the cross-sectional area and increasing the water
velocity at the intake. In turn, this would increase the vulnerability of free-swimming organismsto
entrainment and/or impingement.

Cultural Resources

Because the area in the vicinity of the proposed project isrich in archaeological resources, it is
likely that undiscovered sites of cultural significance could be located at the Northside facility.
Accordingly, the excavation of undisturbed land could affect important archaeological artifacts. To
prevent the inadvertent destruction of such resources, JEA has agreed to undertake an archaeol ogical
survey of the construction area prior to initiating any earthwork. Under the terms of the Submerged
Lands & Environmental Resource Permit (SLERP) that would be issued by the Florida Department of
Environmental Protection (FDEP), JEA would be required to notify the appropriate agencies [the St.
Johns River Water Management District (SIRWMD), the FDEP, and the State Historic Preservation
Officer (SHPO)] immediately upon discovery of any archaeological artifacts on the project site
[Rule 62-330.200(2)(c), Florida Administrative Code].
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Socioeconomic Resources and Environmental Justice

Construction and operation of the proposed project would not result in mgjor impacts to
population, employment, income, housing, local government revenues, or public servicesin Duval
County. The percentage of Blacks and Asiansin Duva County is greater than for Florida as awhole.
Because there are relatively few people in poverty or Blacks and Asians living in the census tracts
surrounding the proposed site, no disproportionately high and adverse impacts to low income or
minority populations would occur. In particular, because of the relatively low number of minority and
low-income residents in the vicinity of the proposed project, very few members of these groups would
experience the adverse effects associated with increased road and rail traffic and related noise.

Transportation

Construction-induced traffic during the peak traffic hour would not exceed available capacity
except for the section of Heckscher Drive from State Route 9A to Drummond Point (just west of
Eastport Road). This segment currently has an available capacity of 89 trips per hour during its peak
period. A recent traffic impact analysis performed for JEA predicts that 19% of peak hour project-
related traffic would use this road segment during the construction period. Using the conservative
assumption that all 600 workers would drive themselves and would all leave the plant during the peak
traffic hour, an additional 115 vehicles would use this segment during its time of highest use, thereby
exceeding its remaining capacity. The congestion experienced on this segment would represent a
significant impact. Also, the lack of atraffic light at the main entrance to Northside Generating Station
could result in severe congestion at shift-change time. Accordingly, JEA has agreed to encourage
carpooling and suggest alternate routes to and from the site. JEA has also agreed to monitor traffic at
the main entrance to the site and pursue installation of atemporary traffic signa if deemed necessary.

Based on current projections, marine transportation would be the most economic means of
delivering solid fuel and limestone for the proposed project. Consequently, no more than one 90-car
unit train per week would be required to transport coa for the proposed project, and this could be
offset by decreased rail deliveries and corresponding increased waterborne deliveries for operations at
the St. Johns River Power Park. However, in the less likely event that al necessary coa would be
transported by rail, up to 3 additional trains per week would be required for atotal of 6 new one-way
trips by 90-car unit trains. If all coal were transported by train, the six new one-way train trips per
week would exacerbate impacts associated with noise, vibration, and blocked roads at on-grade rail
crossings resulting from existing train traffic. These impacts are a source of concern for residents of
Panama Park, North Shore, and San Mateo. Project-induced train traffic would increase total
movement on the CSX line paralleling U.S. 17 by about 5% and would increase traffic on the spur line
from U.S. 17 to the St. John River Power Park and Blount Island by approximately 8%. Additional
train traffic could be minimized by relying more heavily on barges and shipsfor coal transport. As
mentioned earlier, economic projections indicate that this fuel delivery mode is more likely.
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Noise

During construction of the proposed project, noise levels would increase from the present
operational levels. Construction would primarily occur adjacent to the existing turbine building. The
noisiest periods of construction would be during steam blowouts and during the operation of a pile
driver and other construction equipment. Except during steam blowouts, and possibly during operation
of equipment used to construct a nearby segment of a conveyor, construction noise should not
appreciably affect the background noise of nearby residences, interfere with outside voice
communications, or exceed the limitations of Rule 4, Noise Pollution Control, promulgated by the
Jacksonville Environmental Protection Board (1995). This rule limits daytime construction noise levels
to 65 dB(A) at residential property.

Because of the noise associated with steam blowouts, JEA has historically implemented a public
awareness program prior to implementation of steam blowouts and would do so during the proposed
project. JEA would notify beforehand all residences within 0.5 mile of the high-velocity steam cleaning
operation. This advisory would aert people to go inside to reduce the effects of the noise. Asa
mitigation measure, only daytime steam blowouts would be permitted. No Sunday steam blowouts
would be alowed.

The project-induced increased movement of trains through the local area (discussed in the
transportation section) would be accompanied by high-decibel train whistles and rattling rail cars.
Train noise is a source of concern for residents of Panama Park, North Shore, and San Mateo. One
local resident has reported the level of train whistles as being 108 dB(A) and the level of rattling rail
cars as being up to 85 dB(A). As mentioned in the transportation section, additional train noise could
be minimized by relying more heavily on barges and ships for coal transport.

Waste Management

The preferred alternative for management of the combustion ash would be to sdll it as a by-product
to offsite customers. An aggressive marketing program would be implemented to maximize the quantity
sold. If more than approximately 70% of the ash could be sold over the 30-year lifetime of Northside
Generating Station, the 40-acre storage site would be sufficient for complete containment, and disposal
of the material would not be an issue. Additiona permanent disposal space would be required if JEA
cannot sell over 70% of the ash. In the unlikely event that none can be sold, an additional 80 to
100 acres of disposal space would be required over the 30-year operating life of the facility. If
additional disposal space were required, the property directly north of the Northside property could be
an option. Other alternatives include use of additional landfill capacity available at the St. Johns River
Power Park or acquisition of other land that would be dedicated to disposing of the material. As alast
resort, existing offsite landfills could be used to dispose of the ash. Four large landfill sitesthat are
permitted to dispose of nonhazardous industrial waste have been identified in northeastern Florida and
southeastern Georgia.
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No-Action Alternative

Under the no-action dternative, DOE would not provide cost-shared funding for the proposed CFB
combustor project. Consequently, three reasonably foreseeable scenarios could result. First, JEA could
repower the existing Unit 2 steam turbine without DOE funding, thereby accepting more of the risk
associated with demonstrating the CFB combustor. Construction materials and activities and project
operations would be the same as for the proposed project. The same amount of eectricity would be
generated and environmental impacts would generally be very similar to those of the proposed project.
Fuel requirements would be similar except that the blend of coal to petroleum coke might be dightly
different, particularly during the first 2 years of operation. Under this scenario, more of the solid fuel
used each year throughout the lifetime of the facility could be petroleum coke, which would be brought
to the site by waterborne transport. If current projections about the economic advantages of marine
transportation change and rail transport is the primary means of moving coal to the project site, the
increased use of petroleum coke under this scenario would result in less train traffic and more ship
traffic to deliver the fuel. As aresult, there would be fewer train trips through the neighborhoods in the
vicinity of Northside Generating Station, which would reduce potential problems with noise, vibration,
and blocked roads at on-grade rail crossings.

Under the second scenario, rather than repowering Unit 2, JEA could construct and operate a new
gas-fired combined cycle facility at Northside Generating Station or at one of their other existing power
plants. The natural gas would drive a gas combustion turbine, and the heat from combustion would be
used to produce steam to drive a steam turbine. The facility would be expected to generate
approximately 230 MW of electricity.

Construction activities and operations would be similar to the proposed project but with notable
differences related to fuel, sorbent, and ash handling and storage facilities. Under this scenario, no cod,
petroleum coke, limestone, or lime would be used. Because the natural gas would be delivered by
pipeline and no sorbent would be used, there would be no train, ship, or truck traffic associated with
fuel and sorbent delivery. No combustion ash would be generated and there would be no truck traffic to
remove ash from the site. Consequently, impacts related to traffic noise and disruptions would be
minimized.

Air emissions would be expected to increase compared with historical levels because of the
operation of the combined cycle facility in addition to the existing Northside units operating at the same
or higher capacity factors. Therefore, air emissions under this scenario would generally be greater than
those for the proposed project. Changesin concentrations of pollutants in the ambient air would depend
on the location and project-specific nature of the facility (e.g., stack height and exit temperature and
velocity).

Impacts to cultural resources could be lessif there were less disruption to construct conveyors and
other facilities on previoudly undisturbed land; conversely, impacts could be greater if more onsite
and/or offsite land were disturbed because of aneed to construct or upgrade a pipeline supplying
natural gas to the facility.
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Under the third scenario, rather than repowering Unit 2, JEA could purchase el ectricity from other
utilities to meet JEA’s projected demand. Consequently, no construction activities or changesin
operations would be expected to occur within the JEA system of power plants, including Northside
Generating Station. There would be no change in current environmental conditions at the site, and the
impacts would remain unchanged from the baseline conditions. It is possible that existing Units 1 and 3
would operate at capacity factors greater than historical levelsif JEA were unable to purchase
sufficient electricity from other utilities. Consequently, annual air emissions and groundwater
consumption would increase.

There could be construction activities or changes in operations at the other utilities providing
electricity to JEA if the electricity were not readily available. Some impacts to resources could result in
the geographical area of the other utilities, particularly if anew facility were built to meet the JEA
demand or if additional fuel were transported to the other site or sites to generate additional electricity.
Thelevel of any such impacts would depend on the project-specific characteristics of any facility
congtruction, the fuel required by the facility, and the affected resources in the area.

Table S.1 presents a comparison of key potential impacts between the proposed project and the
three scenarios under the no-action aternative for resource areas of most concern (a more detailed
comparison table isincluded in the body of the EIS).
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Table S.1. A comparison of key potential impacts between the proposed project and the no-action alter native

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Atmospheric
resources and air
quality

During construction, temporary and localized
increases in gaseous pollutants and fugitive
dust would result from exhaust emissions,
excavation, and earthwork. During operations,
no major impacts would be expected relative to
Prevention of Significant Deterioration
increments, National Ambient Air Quality
Standards, visibility, acidic deposition, and
global climate change. No detectable changein
0zone concentrations would be expected from
the proposed project. For other criteria
pollutants, some slight degradationsin air
quality at some locations and times would be
offset by corresponding beneficial impacts at
other locations and times (associated with JEA
management’ s target of a 10% reduction in
annual emissions of sulfur dioxide, oxides of
nitrogen, and particulate matter at Northside
Generating Station). The cancer risk of dioxins,
furans, and other carcinogenic substances
emitted during operation of the proposed
project was calculated to be approximately 1 in
1 million per year; given the upper-bound
assumptions in the estimate, the risk would
probably be less.

Impacts would be similar
to those resulting from
the proposed project.

Changesin air quality
would depend on the
project-specific nature
and location of the
facility. Even though air
emissions of most
pollutants from the
combined cycle facility
alone would be less than
corresponding emissions
from a CFB combustor
alone, the cumulative
effects from adding a new
gas-fired combined cycle
facility to the existing oil-
fired units at Northside
Generating Station would
result in greater overall
emissions.

Impacts would remain
essentially unchanged from
existing conditions.
Existing Units1 and 3
might be required to
operate at capacity factors
greater than historical
levelsif JEA were unable to
purchase sufficient
electricity from other
utilities. Under those
circumstances, annual air
emissions would increase.
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Table S.1. Continued

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Surface water
resources

During construction, no surface water would be
used and no measurable impacts to surface
water bodies would be expected. During
operations, the proposed project would increase
the station’ s demand for noncontact cooling
water obtained from the St. Johns River and
heat discharged to the St. Johns River;
however, the size of the thermal plume created
by the station would not increase because
simultaneous operation of all three units would
increase the discharge velocity and enhance
mixing. Runoff, stormwater discharges, and
potential failures of power plant piping would
not be expected to cause major impacts.
Adverse impacts on water quality would be
unlikely, although temporary and localized
increases in turbidity and fine suspended
sediment would result from dredging activities
for the new fuel and limestone unloading dock
(under Option 2 for handling the waterborne
delivery of solid fuel and limestone).

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.
There would be no
dredging activitiesto
deepen the channel for a
new dock, which could
temporarily affect water
quality; however, the
frequency of dredging
required to maintain the
existing channel would
be greater than the
frequency required for
the proposed project’s
new dock.

Impacts would remain
essentially unchanged from
existing conditions.
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Table S.1. Continued

Resource

Proposed project

No-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Groundwater

Floodplains and
wetlands

Ecological
resources,
terrestrial

Operation of the proposed project would reduce
the Northside Generating Station’ s usage of
groundwater from the upper Floridan aquifer by
10% —a reduction that would decrease the rate
of decline of the potentiometric surface of that
aquifer. As aresult, more groundwater would
be available to the station and other local users,
and water quality of the aquifer would be
stabilized because of reduced influx of brackish
or saline groundwater from deeper aquifers.

No impacts from flooding would be expected,
and proposed activities would have minimal
effect on floodplain encroachment. Impacts to
wetlands from the proposed project would be
minor, mitigation would result in anet gainin
the amount of wetlands.

Disturbance or removal of pine and hardwood
acreage for the ash storage area would not have
major impacts.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be expected
to be minor.

Impacts would be similar to
those resulting from the
proposed project.
Depending on the site,
impacts to wetlands likely
would be negligible.

Depending on the site,
impacts probably would be
negligible. However,
impacts might result from
construction of an offsite
pipeline for natural gas.

Impacts would remain
essentially unchanged
from existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.
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Table S.1. Continued

Resource

Proposed project

No-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Ecological
resources,
threatened and
endangered
species

Cultural
resources

Socioeconomic
resources and
environmental
justice

No measurable impacts to threatened or
endangered species are expected. Impacts to

manatees would be very small or non-existent.
Biodiversity in the site vicinity would not be
measurably affected by the proposed project.

Sites of cultural significance could be located in
the vicinity of the proposed project. JEA would
be required to notify the appropriate agencies

immediately upon discovery of any
archaeological artifacts on the project site.

Construction and operation would not result in
appreciable impacts to population, employment,
income, housing, local government revenues, or

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.

public services. No disproportionately high and

adverse impacts to low income or minority

populations would occur. Community concerns

could arise as aresult of increased rail or road

traffic.

Impacts would be
dependent on the project
location, but probably
would be similar to those of
the proposed project.

Impacts could be less if
there were fewer land
disturbances for support
facilities but could be
greater if more land were
disturbed for an offsite
natural gas pipeline.

The size of the construction
and operations workforce
would likely be similar or
somewhat smaller.

Potential community
concerns would be
diminished or eliminated
because rail and road traffic
to deliver solid fuel and
limestone and remove ash
would not be required.

Impacts would remain
essentially unchanged
from existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.
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Table S.1. Continued

Resource

Proposed project

No-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Transportation
and traffic

Traffic congestion probably would occur
during the peak construction period. During
operations, increased rail traffic is not
expected; but if it occurs, it would exacerbate
current community concerns regarding
vibration, noise, and blocked road crossings.
The increased use of waterborne transport
would not result in major impacts and would
mitigate impacts from rail traffic.

Traffic congestion during
construction would be
similar to that of the
proposed project.
Because fewer train trips
would be expected, the
potential impacts from
noise, vibration, and
blocked crossings would
be reduced.

Congestion could be
reduced at Northside if a
smaller workforce were
required. Because there
would be no fuel and
sorbent delivery or ash
removal, the potential
impacts from noise,
vibration, and blocked
crossings would be
reduced.

Impacts would remain
essentially unchanged
from existing conditions.
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Table S.1. Continued

Resource

Proposed project

No-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Noise

Except during steam blowouts and possibly
during conveyor construction associated with
Option 2, construction noise should not
appreciably affect the background noise of
nearby residences or exceed Jacksonville
Environmental Protection Board rules.
Operational noise levels would not be
significantly different from current levels and
are expected to comply with the cityis noise
ordinance level of 60 dB(A) at any residence.

The increased movement of trains through the

local area would be accompanied by high-
decibel train whistles and rattling rail
carsOreported by one local resident as being
108 dB(A) and up to 85 dB(A) respectively.
Additional train noise could be minimized by
relying more heavily on barges and ships for
coal transport.

Impacts would be similar
to those resulting from
the proposed project,
except that less train
trips and related train
noise would be expected
(assuming less coal and
more petroleum coke
were used).

Impacts from construction
noise would probably be
less because no conveyor
would be constructed.
However, additional noise
could be generated during
construction of an offsite
pipeline to deliver natural
gas. Because there would
be no train, ship, or truck

traffic associated with fuel
and sorbent delivery or ash

removal, noise levels

during operations would be

similar to or slightly less
than those resulting from
the proposed project.

Impacts would remain
essentially unchanged
from existing conditions.
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Table S.1. Concluded

Resource

No-action alternative

Repower Unit 2 steam
turbine without DOE

Proposed project funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Woaste
management

Combustion ash would be stored on the site in
a double-lined storage area or sold, although
its marketability has not yet been fully
determined. If stored on the site, major
impacts are unlikely to occur from leaks or
leachate. Sufficient capacity is available from
a variety of onsite and offsite locations to
dispose of combustion ash during the 30-year
lifetime of the project. No major impacts
would be expected from the various liquid
waste streams associated with the proposed
project.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would remain

essentially unchanged from

existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.



1. PURPOSE OF AND NEED FOR THE AGENCY ACTION

1.1 INTRODUCTION

This environmental impact statement (EIS) has been prepared by the U.S. Department of Energy
(DOE), in compliance with the National Environmental Policy Act of 1969 (NEPA) as amended
(42 USC 4321 et seqg.), to evaluate the potential environmental impacts associated with constructing
and operating a project proposed by JEA (formerly the Jacksonville Electric Authority). The project
has been selected by DOE to demonstrate circulating fluidized bed (CFB) combustion technology under
the Clean Coa Technology (CCT) Program. The EIS will be used by DOE in making a decision on
whether or not to provide cost-shared funding to design, construct, and demonstrate the CFB
technology proposed by JEA, the largest public power utility in Florida, at their existing Northside
Generating Station in Jacksonville, Florida.

“Clean coal technologies’ refer to a new generation of advanced coal utilization technologies that
are environmentally cleaner and, in many cases, more efficient and less costly than conventional coal-
using processes. These technol ogies contribute to a major objective of the national energy strategy to
reduce U.S. dependence on potentially unreliable energy suppliers. Because the abundant domestic
reserves of coal make it one of the nation’s most important resources for sustaining a secure energy
future, DOE has pursued a research and development (R& D) program that has included increasing the
use of coal while improving environmental quality. However, technologies that display potential at the
proof-of-concept scale in an R&D program must be demonstrated at a larger scale before they are
ready for commerciaization. The CCT Program provides that essential step over the threshold between
R&D and commercia application of these technologies. The program takes the most promising
technologies and moves them into the commercial marketplace through demonstration. Successful
demonstrations also help position the United States to supply clean coal technologies, including CFB
combustion, to arapidly expanding world market for advanced coa-fired combustion and pollution
control technologies.

The CCT Program relies on substantial funding from sources other than the federal government,
specifically, funds provided by the project participant (e.g., JEA for this proposed project). Pub. L. 99-
190, the Department of the Interior and Related Agencies Appropriations Act of 1986, introduced and
defined cost sharing for the program. In addition, the U.S. Congress directed that projectsin the CCT
Program should be industry projects assisted by the government and not government-directed
demonstrations.

In the CCT Program, the project participant (i.e., the non-federal-government participant) must
finance at least 50% of the total cost of the project. The government assists the project participant by
sharing in the project’ s cost, as detailed in a cooperative agreement negotiated between the project
participant and DOE. The government a so shares in the rewards of successful projects. The
participant must agree to repay the government’s financial contribution to ensure that taxpayers benefit
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from a successful project. The basis of the repayment is negotiated between the participant (or the
technology provider) and the government.

The participant takes primary responsibility for designing, constructing, and demonstrating the
project. During project execution, the government oversees project activities, provides technical advice,
assesses progress by periodically reviewing project performance with the participant, and participates
in decision making at major project junctures. In this manner, the government ensures that schedules
are maintained, costs are controlled, project objectives are met, and the government’ s funds are repaid
according to the terms in the cooperative agreements.

The CCT Program has committed funds to approximately 40 demonstration projects through
5 competitive solicitations. These solicitations have resulted in a combined commitment by the federal
government and the project participants of about $6.9 billion. DOE’s cost share for these projectsis
roughly $2.4 billion, or about 35% of the total. The project participants are providing the remaining
$4.5 billion, or approximately 65% of the total estimated cost, which exceeds their 50% minimum
share mandated by Congress.

Technologies may be demonstrated at either new or existing facilities, but must be capable of
repowering or retrofitting existing facilities. By definition, repowering technologies replace a major
portion of an existing facility, not only to achieve a substantial emissions reduction, but also to increase
facility capacity, extend facility life, and improve system efficiency. Repowering can increase capacity
from 10 to 150% and may be more cost-effective than retiring older units and replacing them with new
plants. It aso offers the opportunity to efficiently and reliably integrate emissions control and power
generation technologies. Repowering technologies include CFB combustion, pressurized fluidized bed
combustion, and integrated gasification combined cycle.

By definition, retrofit technologies reduce sulfur dioxide (SO,) and/or oxides of nitrogen (NO,)
emissions by modifying components of existing facilities or their present feedstocks. Retrofit
technol ogies include advanced coa cleaning, advanced flue gas cleanup, coal liquefaction, and coal
gasification.

In December 1985, Congress made funds available to DOE for conducting the first round of the
CCT Program. Congress directed that thisfirst solicitation (1) be open to al market applications of
clean coal technologies, (2) apply to any segment of the U.S. coal resource base, and (3) apply to both
new and existing facilities. On February 17, 1986, DOE issued a Program Opportunity Notice
soliciting proposals to conduct cost-shared projects to demonstrate innovative, energy efficient, and
economically competitive technologies. In response to the solicitation, 51 proposals were received and
9 projects were selected by DOE in July 1986 for negotiation. In addition, alist of aternate candidates
was established from which replacement selection could be made should any of the original selections
not proceed. JEA’s proposed CFB combustor project has evolved through a series of site changes from
aproject that was selected by DOE in November 1990 from the alternate list for demonstration.
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1.2 PROPOSED ACTION

The proposed action is for DOE to provide support through cost-shared funding for the design,
congtruction, and demonstration of CFB combustion technology for electric power generation at asize
sufficient to allow utilities to make decisions regarding commercialization of the technology.
Specifically, DOE will decide on providing approximately $75 million (about 24% of the total cost of
approximately $309 million) to demonstrate CFB technology at JEA’s Northside Generating Station in
Jacksonville, Florida. The new CFB combustor would use coal and petroleum coke to generate nearly
300 MW* of electricity by repowering the existing Unit 2 steam turbine, a 297.5-MW unit that has
been out of service since 1983. The project is expected to provide JEA with alow-cost, efficient, and
environmentally sound source of additional electric generating capacity.

In addition, JEA plansto repower the currently operating Unit 1 steam turbine without cost-shared
funding from DOE. The Unit 1 steam turbine would be essentialy identical to the turbine for Unit 2
and would be repowered about 6 to 12 months after the Unit 2 repowering. Although the proposed
project consists of only the Unit 2 repowering (because DOE would provide no funding for the Unit 1
repowering), this EIS evaluates the Unit 1 repowering as a related action (Section 2.2).

JEA, the project participant, plans to enter into a contract with Foster Wheeler Corporation, who
would perform the design, engineering, procurement, and construction of the CFB combustor and air
emissions control equipment. In addition, Black & Veatch would provide the design and engineering for
the solid fudl and limestone handling system, ash silos, ash storage area, Site drainage areas, chemical
waste treatment facility, and refurbishment and upgrades of existing equipment in the turbine building.
Fluor Daniel would perform the procurement and construction for the solid fuel and limestone handling
system and labor for the refurbishment of the existing steam turbine and generator. HB Zachry would
perform the procurement and construction associated with remaining activities such as the ash silos,
tanks, pumps, equipment refurbishment in the turbine building, and construction-related laydown,
assembly of site-fabricated components, and facilities to be used by the construction workforce.

JEA and Foster Wheeler concelved and proposed the technology in response to the DOE
solicitation; DOE’srole islimited to providing the cost-shared funding for the proposed project and,
therefore, DOE’ s decision is whether or not to fund the project. DOE' s limited involvement influences
the alternatives considered in the EIS (Section 2), and DOE will make its decision based on those
alternatives.

1.3 PURPOSE

The Clean Air Act (CAA) mandates that new and existing coal-fired power plants meet stringent
emission levels. One of the goals of the CCT Program is to demonstrate promising coal utilization
technologies that would not only help the power industry achieve mandated emission levels but would

*All electrical generating capacities presented in this EIS are gross rather than net; thus, the capacities include both
the electricity used by consumers and the electricity consumed by the facilities themselves during operation.
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also result in plants operating even more cleanly than required by the CAA. As part of this god, the
proposed project was selected by DOE to demonstrate the combined removal of SO,, NO,, and
particulate matter using CFB combustion technology, with the objective of achieving emission levels
lower than CAA limits while at the same time producing power more efficiently and at less cost than
conventional coal utilization technologies.

Fluidized bed combustors possess several advantages over conventional combustors. A CFB
combustor can burn awider variety of fossil fuels, especialy low-quality fuels that contain high
volumes of moisture and/or ash. Limestone in the bed removes SO,, thus eliminating the requirement
for large, expensive scrubbers for SO, emissions control. Because CFB technology operates at |ower
temperatures than conventional boilers, NO, production is reduced. DOE expects the project to
demonstrate that CFB technology has high potential for use in repowering existing plants and in new
facilitiesin both the industrial and utility sectors.

The purpose of the proposed project isto generate technical, environmental, and financial data
from the design, construction, and operation of facilities at a scale large enough to allow the power
industry to assess the potential of CFB combustion technology for commercial application. Although
there are many small, mostly industrial CFB combustors in the United States, CFB combustors on a
scale of 200 MW and larger are not yet accepted as commercial technology in the utility market. As
indicated in Table 1.3.1, the size of the largest CFB combustor currently operating in the United States
is 150 MW and in the world is 250 MW (Charles and Rezaiyan 1997). However, the conventional
pulverized-coal boilers used today by electric utilities are predominantly unitsin the range of 250 to
400 MW. Electric utilities traditionally have installed these large units and will continue this practice to
minimize the capital and operating costs of generating electricity (Charles and Rezaiyan 1997). A
single large unit has economies of scale because it can be designed, constructed, and operated more
cost effectively than two or more smaller units with the same total capacity. Factors contributing to the
lower capital cost of asingle large unit compared with multiple smaller units include reduced
requirements for land, labor, and construction materials (e.g., concrete, structural steel, and piping).
Factors contributing to the lower operating cost of asingle large unit include reduced requirements for
labor and auxiliary power. The proposed 300-MW project would take the next step in size by
evaluating the viability of CFB combustion technology within the range that is most desired by utilities
(250 to 400 MW).

1.4 NEED

The need for the proposed CFB combustor project is twofold. First, cost-shared funding for the
project addresses the Congressional mandate in Pub. L. 99-190 for demonstrating environmentally
sound technologies for the utilization of coal. Second, the project provides electricity for JEA’s service
area, thereby satisfying their future need for additional generating capacity. Although DOE recognizes
that the need may be justified on either basis, its reason for selecting the proposed project
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Table1.3.1. Chronological list of existing and planned cir culating fluidized bed
combustor swithin and outside the United States with an electrical
gener ating capacity of at least 150 MW

Totd
Unitsze Number capacity Start-up
Location (MW) of units (MW) Fue date
United States
Robertson Co., Texas 150 2 300 Lignite 1990
Taunton, M assachusetts 150 1 150 Coa 1998
Cumberland, Maryland 210 1 210 Bituminous coal 1999
Jacksonville, Florida 2975 2 595 Bituminous coal, 2002

petroleum coke

Outside of the United States

Orebro, Sweden 165 1 165 Coa 1990
Point Aconi, Canada 165 1 165 Coa 1994
Grenoble, France 250 1 250 Coa 1996
Turow, Poland 235 2 470 Brown coal, lignite 1998
Tonghae, Korea 220 1 220 Anthracite 1998
Tonghae, Korea 220 1 220 Anthracite 1999
Guyama, Puerto Rico 250 2 500 Bituminous coal 2000

Source: Charles and Rezaiyan 1997.

isto support the demonstration of innovative, coa-based technology, not for power production or
meeting demands for electricity. The cost-shared contribution by DOE for the demonstration would
help reduce the risk to the JEA team in developing CFB technology to the level of maturity needed for
decisions on commercialization.

1.4.1 DOEis Need

Since the early 1970s, DOE and its predecessor organizations have pursued a broadly based coal
R&D program for ensuring available and affordable energy supplies while improving environmental
quality. This R&D program includes long-term activities that support the development of innovative,
unproven concepts for awide variety of coa technologies through the proof-of-concept stage.
However, the availability of atechnology at the proof-of-concept stage is not sufficient to ensure its
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continued development and subsequent commercialization. Before any technology can be serioudy
considered for commercialization, it must be demonstrated at a sufficiently large scale. Utilities
generally are reluctant to demonstrate technologies at an unproven scale by themselves in the absence
of strong economic incentives or legal requirements. The implementation of a technology demonstration
program with cost-shared funding from the federal government has been endorsed by Congress and
industry as a mechanism to accel erate the commercialization of innovative technology to meet near-
term energy and environmental goals, to reduce risk to an acceptable level through cost-shared funding,
and to provide the incentives necessary for continued R& D directed at providing solutions to long-
range energy supply problems.

The CCT Program includes a suite of technologies at varying levels of maturity. Because CFB
technology is more mature than some of the others being demonstrated under the CCT Program, it
tends to have alower level of technological risk. The percentage of DOE funding provided for cost
sharing is often used as a measure of the level of technological risk. The relatively small percentage
(24%) to be provided by DOE for the proposed project is indicative of the technology’ s relatively low
risk.

The primary goal of the CCT Program, as funded by Congressin 1985, isto make available to the
U.S. energy marketplace a number of advanced, more efficient, economically advantageous, and
environmentally responsive technologies for coal utilization. The CCT Program also addresses related
energy issuesincluding (1) long-range demand for additional electricity, (2) need for energy security,
and (3) increased competitiveness in the international marketplace. The proposed CFB combustor
project was selected for demonstration in the CCT Program as one of the projects that would best
further the goals of the program.

Nearly 50% of current electrical generating capacity in the United Statesis over 30 years old.
Thus, much replacement or refurbishment of aging facilities is anticipated over the next several decades
to continue to meet current electricity demand, and new capacity will be needed to keep pace with
rising demand for electricity. Currently, about 55% of U.S. electricity requirements are met by power
plants fired with pulverized coa. As the most abundant domestic energy source, coal continues to
represent an attractive option for future power plants, particularly through advanced technol ogies that
have the potential to dramatically improve environmenta performance and
efficiency. The abundance of U.S. coal reserves makes it one of the nation’s most important strategic
resources for minimizing dependence on imported oil and sustaining a secure energy future. Using
existing mining technology, recoverable reserves of coal in the United States could supply coal
consumption at current levels for nearly 300 years. However, advanced coal utilization technologies
such asthose in the CCT Program must be successfully demonstrated if coal isto provide an
environmentaly acceptable and economically competitive source of energy into the 21st century.

As part of the CCT Program, the proposed project would meet DOE’ s need to demonstrate the
commercial viability of using utility-scale CFB technology to generate electric power. The ability to
show prospective domestic and overseas customers an operating facility rather than a conceptual or
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engineering prototype is expected to be a persuasive inducement to purchase American coal utilization
technology. Data obtained on operational characteristics using a variety of coal sources during the
demonstration would allow prospective customers to assess the potential of CFB technology for
commercial application. Successful demonstration of CFB technology enhances prospects of exporting
the technology to other nations and may provide the single most important advantage that the United
States could have in the global competition for new markets. DOE isworking closely with JEA and
Foster Wheeler to develop plans for technology transfer and commercialization to help further the CFB
technology and accelerate its commercialization.

1.4.2 JEAIs Need

Following the recommendations of the Energy Policy Act of 1992, JEA adopted the use of the
integrated resource planning (IRP) process for determining its future need for additional electric
generating capacity. This technique takes into consideration the full range of aternatives available,
including building new facilities, upgrading technology at existing facilities, improving efficiency at
existing facilities, purchasing power from other utilities, using renewable energy resources to generate
electricity, conserving energy to reduce the demand for electricity, and building cogeneration facilities
(facilities that simultaneoudly provide steam to industrial users and generate electricity). For JEA’S
service areg, the 1996 IRP analysis (JEA 1996a) indicated an annual growth in electrical demand of
more than 3% and an annua growth in peak demand of over 4.5%. JEA currently employs demand-
side management to minimize annual growth by encouraging consumers to practice conservation and to
reduce use during periods of peak demand. This effort includes three residential programs, one
commercia/industrial program, and several educational programs.

The 1996 IRP analysis indicated—and the 1997 IRP update (JEA 1997a) confirmed—that new
power supply resources would be needed by 1999. About 135 MW would be needed in 1999, with an
increasing need of approximately 115 MW per year through 2007. This requirement for additional
generating capacity is based on both the projected growth in electrical demand and plans by JEA to
retire or shut down three oil- and gas-fired units with a history of equipment failure because of their
age. The IRP study included detailed modeling of electrical demand on the JEA system, forecasts of
fue prices and availability, assessments of environmental factors, and evaluation of numerous facility
congtruction and power purchase options. Screening analysis of over 60 alternatives led to amore
detailed analysis of 12 alternatives involving construction and operation of electrical generating
facilities and 6 alternatives involving power purchased from other utilities. An Electric Power Research
Institute model called the Electric Generation Expansion Analysis System (EPRI 1996) was used to
rank the alternatives according to cost. In addition to cost, environmental and land use considerations
were factored into the resource plans to ensure that the least-cost plans selected by the model were
socidly and environmentally responsible. Based on al of these considerations, the most favorable plan
to meet the future demand for electricity was the repowering of Units 1 and 2 at Northside Generating
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Station, combined with other options (i.e., new combustion turbines at other sites and power purchased
from other utilities). JEA has adopted this plan as their preferred approach to meet demand.

1.5 NATIONAL ENVIRONMENTAL POLICY ACT STRATEGY

This EIS has been prepared for use by DOE decision makers in determining whether or not to fund
the design, construction, and demonstration of the CFB combustor project proposed by JEA under the
CCT Program. The EIS evaluates the environmental impacts of arange of reasonable aternatives and
provides a means for the public to participate in the NEPA process.

An overall strategy for compliance with NEPA was developed for the CCT Program, consistent
with the Council on Environmental Quality (CEQ) NEPA regulations and DOE regulations for
compliance with NEPA, that includes consideration of both programmatic and project-specific
environmental impacts during and after the process of selecting a project. This strategy, called tiering
(40 CFR Part 1508.28), refers to the coverage of general issuesin a broader EIS (e.g., for the CCT
Program), followed by more focused statements or environmental analyses that incorporate by
reference the general issues and concentrate on those issues specific to the proposal under
consideration. Tiering eliminates repetitive discussions and evaluations of the same issues and focuses
on the actual issuesripe for decision at each level of environmental review.

The DOE dtrategy has three principal elements. The first element involved preparation of a
comprehensive Programmatic EIS (PEIS) for the CCT Program, published in November 1989 (DOE
1989), to address the potential environmental consequences of widespread commercialization of each of
22 successfully demonstrated clean coal technologiesin the year 2010. The PEIS evaluated (1) ano-
action aternative, which assumed that the CCT Program was not continued and that conventional coal-
fired technologies with flue gas desulfurization controls would continue to be used for new plants or as
replacements for existing plants that are retired or refurbished, and (2) a proposed action, which
assumed that CCT Program projects were selected for funding and that successfully demonstrated
technol ogies undergo widespread commercialization by 2010.

The second element involved preparation of a preselection, project-specific environmental review
of the proposed project based on project-specific environmental data and analyses that JEA supplied to
DOE as part of the proposal. The review contained discussion of the site-specific environmental,
health, safety, and socioeconomic issues associated with the project for use by DOE selection officids.
The review analyzed the advantages and disadvantages of the proposed and alternative sites and/or
processes reasonably available to JEA.

The third element consists of preparing site-specific NEPA documents for each selected project.
DOE determined that providing cost-shared funding for the proposed CFB combustor project
congtitutes a magjor federal action that may significantly affect the quality of the human environment.
Therefore, DOE has prepared this EI'S to assess the potential impacts on the human and natural
environment of the proposed action and reasonable alternatives. As part of the overall NEPA strategy
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for the CCT Program, this EIS draws upon the PEIS and preselection environmental reviews that have
already analyzed many alternatives and scenarios (e.g., aternative technologies and sites).

The Oak Ridge National Laboratory (ORNL) has assisted DOE in preparing this EIS and
supporting documents for the proposed project. In independently assessing the issues and preparing the
ElS, ORNL has utilized information provided by DOE; other federal, state, and local agencies; the JEA
team; and others. DOE is responsible for the scope and content of the EI'S and supporting documents
and has provided direction to ORNL, as appropriate, in the preparation of these documents. The EIS
has been prepared in accordance with Section 102(2)(C) of NEPA, as implemented under regulations
promulgated by the CEQ (40 CFR Parts 1500-1508) and as provided in DOE regulations for
compliance with NEPA (10 CFR Part 1021). The EIS is organized according to CEQ
recommendations (40 CFR Part 1502.10).

A Notice of Intent to prepare the EIS and hold a public scoping meeting was published by DOE in
the Federal Register on November 13, 1997 (62 FR 60889-92). The Notice of Intent invited comments
and suggestions on the proposed scope of the EIS, including environmental issues and alternatives, and
invited participation in the NEPA process. On November 24, 1997, an advertisement publicizing the
public scoping meeting was printed in The Times-Union newspaper in Jacksonville, Florida, and the
Notice of Intent was printed on November 26, 1997, in the “Legal Notices’” section of the newspaper.
The Notice of Intent and other information to announce the public scoping meeting were sent to
27 publications, radio stations, and television stations in Florida. Flyers announcing the meeting were
distributed in the community. The Notice of Intent also was sent to stakeholders including federal,
state, and local agencies, environmental groups, and a Native American tribal council for their
information and comments on the proposed project.

Publication of the Notice of Intent initiated the EIS process with a public scoping period for
soliciting public input to ensure that (1) significant issues are identified early and appropriately
addressed, (2) issues of little significance do not consume time and effort, (3) the EISis thorough and
balanced, and (4) delays occasioned by an inadequate EIS are avoided (40 CFR Part 1501.7). DOE
held the scoping meeting in Jacksonville, Florida, on December 3, 1997. The public was encouraged to
provide oral comments at the scoping meeting and to submit additional comments in writing to DOE by
the close of the EI'S scoping period on December 31, 1997.

DOE received 3 oral responses and 20 written responses from members of the public, interested
groups, and federal, state, and local officials. The responses assisted in establishing additional issues to
be analyzed in the EIS and in determining the level of analysis required for each of the issues. Issues
raised during public scoping are identified in Section 1.6.
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1.6 SCOPE OF THE ENVIRONMENTAL IMPACT STATEMENT

This section summarizes the issues and aternatives associated with the proposed project that have

been identified and considered by DOE and JEA. The following issues were initialy identified as
requiring analysis and assessment in the EIS and were included in the Notice of Intent:

10.

Atmospheric Resources. potential air quality impacts resulting from air emissions during current
and future operation of Northside Generating Station (e.g., effects of ground-level concentrations
of criteria pollutants, and trace metals including mercury, on surrounding residential areas and the
Timucuan Preserve (aNational Park Service Class |1 ecological and historic preserve adjacent to
the eastern edge of Northside Generating Station); potential effects of greenhouse gas emissions on
global climate change;

Water Resources and Aquatic Ecology: potential effects on surface water and groundwater
resources consumed and discharged; potentia effects on estuarine salt marsh ecosystems and
aquatic biota resulting from withdrawing and discharging cooling water from the St. Johns River
(e.g., thermal discharge, entrainment or impingement of fish and invertebrate species);
Infrastructure and Land Use: potentia effects resulting from the transport of coal, petroleum coke,
and limestone required for the proposed project, including the devel opment of land for
infrastructure, storage, or waste disposal; affected resource areas including land (e.g., existing
shoreline and wetlands), utilities, and transportation routes (e.g., train traffic to supply coal);
Solid Waste: pallution prevention and waste management practices, including solid waste impacts,
caused by the generation, treatment, transport, storage, and disposal of solid wastes,

Construction: impacts associated with noise, traffic patterns, and construction-related emissions;
Aesthetics. impacts associated with a new stack that is taller than existing structures at Northside
Generating Station;

Floodplains: potential impacts (e.g., impeding floodwaters, redirecting floodwaters, onsite and
offsite property damage) of siting new buildings and infrastructure within floodplain and hurricane
storm surge aress,

Wetlands: potential reduction of wetlands due to new construction (e.g., construction associated
with infrastructure for receiving, conveying, and storing coal, petroleum coke, and limestone);
Community Impacts. impacts on public safety related to fire and emergency vehicle access to the
Northside community of Jacksonville; impacts to local traffic patterns resulting from rail traffic;
socioeconomic impacts on public services and infrastructure (e.g., police protection, schools, and
utilities); noise associated with project operation; environmenta justice with respect to the
surrounding community; and

Cumulative Impacts:. effects that result from the incremental impacts of the proposed project when
added to other past, present, and reasonably foreseeable future actions (e.g., incremental discharge
of cooling water affecting aquatic biota).
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Thislist was developed partly on the basis of concerns identified by the public in response to an
ongoing stakeholder outreach program conducted by JEA.

During the scoping process (Section 1.5), local residents and community organi zations expressed
concern about potential adverse effects that could be caused by the proposed project. The issue that
probably has mobilized the largest number of people is the possible increase of train traffic in the
vicinity of Northside Generating Station resulting from the need to transport coal to the plant.
Currently, trains delivering coal to the St. Johns River Power Park use the same tracks that would be
used by trains delivering coal for the proposed project.

At the public scoping meeting, aresident of a nearby neighborhood complained about past and
continuing train traffic through the local area, specifically the communities of Panama Park, North
Shore, and San Mateo (Figure 3.9.3). Stating that his concerns are shared by large numbers of his
neighbors and documenting that assertion with reference to a recent petition drive, the speaker noted
that large numbers of trains pass through the area at night (Section 3.9.1.2) and that these passages are
routinely punctuated by high-decibdl train whistles [which the speaker said he had measured at
108 dB(A) at his property ling] and loud rattling of the cars themselves [up to 85 dB(A)] that disturb
the deep of nearby residents. In afollow-up letter, this speaker also asserted that train traffic through
the local area has resulted in vibration-induced structural damage to residences, can block access by
emergency vehicles and others because of extended delays at on-grade rail crossings (Section 3.9.1.1),
and could result in property devaluation. Similar concerns were also expressed at previous meetings
between JEA and community groups such as the Northside Civic Association and the local umbrella
organization calling itself Economic Development and Enhancement of the Northside. If local residents
perceive that train traffic through their neighborhoods increases after the proposed project begins
operations and attribute this increase to project operations, the level of their concerns could increase.

Other concerns expressed at the scoping meeting and at previous meetings between JEA and
community groups are the potential effect of the project on air quality, the possible degradation of
wetlands, and potential impacts to manatees and their habitat. Adverse impacts to these resources could
increase the level of community concern. However, as discussed in Sections 4.1.2, 4.1.5.3, and 4.1.6.3,
significant adverse impacts to these resources are not expected.

DOE used public input obtained during the scoping process to add to the list of issues requiring
analysis and assessment. As discussions about the project progressed, DOE identified several other
issues to be addressed. Table 1.6.1 lists the composite set of issues identified for consideration in the
ElS. Issues are analyzed and discussed in this EIS in accordance with their level of importance. The
most detailed analyses focus on issues associated with train traffic and air quality impacts.

NEPA requires an EISto include a discussion of reasonable alternatives to the proposed action.
The purpose of and need for the proposed action determine the range of reasonable aternatives.
Reasonable aternatives to the proposed CFB combustor project (i.e., approaches that are practical or
feasible both technically and economically) that were considered initialy as candidates for analysisin
this EIS are identified and briefly described in the following bullets:
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* No-action alternative. DOE would not provide funding to demonstrate CFB combustion
technology. In the absence of DOE funding, there are three options that JEA could reasonably
pursue: (1) JEA could construct the proposed project without DOE cost-shared funding; (2) JEA
could construct a new gas-fired combined cycle facility at Northside Generating Station or at

Table 1.6.1. Issuesidentified for consideration in the
environmental impact statement

Issuesidentified in the Notice of I ntent

Atmospheric resources Aesthetics

Water resources and aquatic ecology Floodplains
Infrastructure and land use Wetlands

Solid waste Community impacts
Construction Cumulative impacts

Additional issuesidentified during public scoping

Noise and vibration-induced structural damage caused by rail traffic
Hazardous air pollutants (e.g., sulfuric acid mist, fluorides, dioxins)
Impacts to manatees and their habitat

Further issuesidentified by the U.S. Department of Energy

Cultural resources

Electromagnetic fields

Safety and health of workers and the public

Compliance with all applicable federal, state, and local statutes and regulations

another location; and (3) JEA could purchase electricity from other utilities to meet JEA’S
projected demand.

» Alternative site. The CFB combustion technology would be demonstrated at another site. During
its Site selection process, JEA considered additional sites (i.e., the sites of their existing power
plants and a hypothetical undeveloped site). An existing plant site was preferred because the cost
associated with construction of the project at an undevel oped site would be much higher, and the
environmental impact likely would be much greater than at an existing facility.

* Alternative size. The CFB combustion technology would be demonstrated using a larger- or
smaller-sized combustor. This aternative would not meet DOE’s purpose (see Section 1.3).

* Alternative technologies. DOE would demonstrate other technologies. This alternative would
not demonstrate CFB combustion technology and may not meet DOE’ s need to demonstrate
advanced coal utilization technologies (see Section 1.4.1).
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Of these aternatives, two were determined to require consideration in the EIS: the proposed project and
the no-action aternative (including three reasonably foreseeable scenarios). Three alternatives were
dismissed from further consideration: alternative site, alternative size, and alternative technologies.
Alternatives and the basis for their consideration or dismissal are discussed in detail in Section 2.

1.7 APPROACHES AND ASSUMPTIONS

The following approaches are used and assumptions are made in this EIS:

» Potential environmental impacts are assessed for the surrounding environment (beyond the
boundary of the facilities).

*  Except as specifically noted in the text, potential environmental effects of the proposed project are
based on the operating characteristics discussed in Section 2.

*  One major exception to the above is that air quality impacts predicted by air dispersion modeling
are based on the conservative assumption that the proposed facility operates at a 100% capacity
factor rather than the expected 90% capacity factor.

» Potentia environmental impacts of the proposed project during construction and operation during
the demonstration period are assessed in Section 4. Section 5 addresses potential impacts of
commercial operation following completion of the demonstration.
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2. THE PROPOSED ACTION AND ALTERNATIVES

This section discusses the proposed action, the no-action aternative (including three scenarios that
are reasonably expected to result as a consequence of the no-action aternative), and alternatives
dismissed from further consideration.

2.1 PROPOSED ACTION

The proposed action is for DOE to provide support through cost-shared funding for the design,
congtruction, and demonstration of CFB combustion technology for electric power generation at asize
sufficient to allow utilities to make decisions regarding commercialization of the technology.
Specifically, DOE will decide on providing approximately $73 million (about 24% of the total cost of
approximately $309 million) to demonstrate CFB technology at JEA’s Northside Generating Station in
Jacksonville, Florida. The new CFB combustor would use coal and petroleum coke to generate nearly
300 MW of electricity by repowering the existing Unit 2 steam turbine, a 297.5-MW unit that has not
operated since 1983. In doing so, the proposed project is expected to demonstrate emission levels of
SO,, NO,, and particulate matter that would be lower than CAA limits while at the same time
producing power more efficiently and at less cost than conventional technologies using coal. The
proposed action as described in the following sectionsis DOE' s preferred alternative.

2.1.1 Project Location and Background

The site for the proposed project is located in Jacksonville, Florida, about 9 miles northeast of the
downtown area, at the existing Northside Generating Station (Figure 2.1.1). This 400-acre industrial
site is Situated along the north shore of the St. Johns River, approximately 10 miles west of the Atlantic
Ocean. Thelocal terrain is flat and there is amix of industrial, commercial, residential, and
agricultural land usein the vicinity. The most striking environmental feature associated with the areais
the nearby presence of estuarine salt marsh backwaters of the St. Johns River.

The main entrance to Northside Generating Station is from Heckscher Drive, which runs east-west
along the site's southern border (Figure 2.1.2). Route 9A, a divided highway, runs north-south near the
Site’s western border, and Interstate 95 and U.S. Highway 17, two major north-south thoroughfares,
are located about 6 miles west of the site. The industrial 1,650-acre St. Johns River Power Park
borders Northside Generating Station to the northeast, and the 46,000-acre Timucuan Ecological and
Historic Preserve borders the site to the east. Blount Idand, located immediately to the southeast in the
St. Johns River, isamajor port with facilities for docking, loading, and unloading large ocean-going
vessels.

Existing steam generation units, combustion turbine units, and associated infrastructure currently
occupy about 200 acres of the 400-acre Northside Generating Station property. The property contains
anumber of wetland areas, especially in the perimeter areas. The proposed project and related
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Figure 2.1.1. Regional location map for the proposed circulating fluidized bed combustor
proj ect.
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Figure2.1.2. Proposed site of the circulating fluidized bed combustor project.
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infrastructure would occupy about 75 acres of the property. The CFB combustor would be located
immediately to the west of the existing Unit 3 on a section of the property that currently consists
primarily of a covered parking lot for employees (Figure 2.1.3). Piping and related infrastructure would
be constructed to link the new CFB combustor with the existing Unit 2 steam turbine.

Northside Generating Station has operated since November 1966 when the 297.5-MW Unit 1 came
on-line. The 297.5-MW Unit 2 and the 564-MW Unit 3 started operation in March 1972 and June
1977, respectively. Unit 2 has been out of service since 1983 because of major boiler problems
associated with the volume of its furnace being inadequate to accommodate the heat generated. The
Unit 2 steam turbine is currently idle and the Unit 2 furnace and stack have recently been dismantled
and removed. Units 1 and 3 currently operate at a capacity factor of between 30 and 40% because they
are more costly to operate than other units in the JEA system. Northside Generating Station employs
265 people, including a pool of 105 operations workers and a pool of 126 maintenance workers who
are stationed at Northside but are assigned daily tasks at other JEA facilities in addition to Northside.
The remaining 34 workers at Northside are managers, engineers, and administrators for the JEA
system of power plants.

All three units were designed with the capability of using both oil and natural gas for fuel.
However, all units began operation with infrastructure capable of using No. 6 fud oil only; Units 1 and
3 were modified later so that they can burn both natural gas and oil [No. 6 fuel oil or No. 2 fuel ail
(diesal)]. Each unit has multiple burners that are capable of burning either natural gas or oil alone at
any given time; fuel blending flexibility for each unit is attained by varying the number of burners
using each fuel. Blending is dictated by economic and air emission considerations. Units 1 and 3 have
no air pollution control with the exception of low-NO, burners on Unit 3. Once-through cooling water
iswithdrawn from and discharged into the St. Johns River. In addition to Units 1 and 3, 4 diesel-fired
52.5-MW combustion turbines that operate to meet peak demand are located at Northside Generating
Station.

In the mid-1970s, the U.S. Army Corps of Engineers (COE) designed and constructed a 40-acre
dredge spoil area on Northside Generating Station property (Figure 3.4.2). The COE has used this area
to dispose of sediment dredged from the bottom of the back channel of the St. Johns River
(Figure 2.1.2). Periodic dredging to maintain channel depth has been conducted at the existing
Northside Generating Station fuel oil unloading dock.

The adjacent St. Johns River Power Park (Figure 2.1.2), a power plant which has operated since
1986, is ajoint venture between JEA and Florida Power & Light. JEA and Florida Power & Light each
receive approximately 50% of the electricity generated. The twin 660-MW units are fueled with coa
and petroleum coke, with coal comprising at least 80% of the fuel blend. The units were designed to
use coal with a 4% sulfur content, but they currently are using 1% sulfur coal. Wet limestone
scrubbers are used for SO, control, and electrostatic precipitators are used for particulate control.

2-4



Draft: August 1999 |

Currently, all of the gypsum (generated by the scrubbers) and bottom ash (produced by the
combustors) is sold, as is some of the fly ash (captured by the electrostatic precipitators). The Power
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Figure2.1.3. Location of the proposed circulating fluidized bed combustor project in relation to the existing Northside
Generating Station power block.
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Park uses two natural-draft cooling towers with awater discharge system that is integrated into the
Northside Generating Station’s system (i.e., make-up water needed by the cooling towersis drawn from
the Northside discharge of once-through cooling water, and blowdown from the cooling towers is added
to the Northside discharge of once-through cooling water; circulating pumps direct the flow of water to
prevent the blowdown from being recycled as make-up water).

2.1.2 Technology Description

CFB technology is an advanced method for burning coal and other fuels efficiently while removing
air emissions insde the sophisticated combustor system. CFB technology provides flexibility in utility
operations because awide variety of solid fuels can be used, including high-sulfur, high-ash coa and
petroleum coke. Figure 2.1.4 is a generalized diagram of the primary components in the CFB
combustion process. Figure 2.1.5 is an artist’ s conception of key equipment for the technology.

In a CFB combustor, coal or other fuels, air, and crushed limestone or other sorbents are injected
into the lower portion of the combustor for initial burning of the fuel. The combustion actually occurs
in abed of fuel, sorbent, and ash particles that are fluidized by air nozzles in the bottom of the
combustor. The air expands the bed, creates turbulence for enhanced mixing, and provides most of the
oxygen necessary for combustion of the fuel. Asthe fuel particles decrease in size through combustion
and breakage, they are transported higher in the combustor where additional air isinjected. Asthe
particles continue to decrease in size, unreacted fuel, ash, and fine limestone particles are swept out of
the combustor, collected in a particle separator (also called a cyclone), and recycled to the lower
portion of the combustor. Thisisthe “circulating” nature of the combustor. Drains in the bottom of the
combustor remove afraction of the bed composed primarily of ash while new fuel and sorbent are
added. The combustion ash is suitable for beneficia uses such as road construction materia,
agricultural fertilizer, and reclaiming surface mining aress.

The limestone captures up to 98% of the sulfur impurities released from the fuel (DOE 1996).
When heated in the CFB combustor, the limestone, consisting primarily of calcium carbonate (CaCO,),
convertsto calcium oxide (CaO) and CO,. The CaO reacts with the SO, from the burning fuel to form
calcium sulfate (CaSO,), an inert material that is removed with the combustion ash. The combustion
efficiency of the CFB combustor alows the fuel to be burned at arelatively low temperature of about
1,650°F, thus reducing NO, formation by approximately 60% compared with conventional coal-fired
technologies (DOE 1996). Greater than 99% of particulate emissionsin the flue gas are removed
downstream of the combustor by either an electrostatic precipitator or afabric filter (baghouse).

The heated combustor converts water in tubes lining the combustor’ s walls to high pressure steam.
The steam is then superheated in tube bundles placed in the solids circulating stream and the flue gas
stream. The superheated steam drives a steam turbine-generator to produce electricity in a conventional
steam cycle.



‘ ~ PRECIPITATOR/
LIMESTONE / FABRIC

25 > 20

SOLID WASTE
OR BY-PRODUCT

SOLID WASTE
OR BY-PRODUCT STEAM TURBINE




6-¢

Figure2.1.4. A generalized diagram of the primary componentsin the circulating fluidized bed combustion process.

[ 666T 1snbny i@



—_—
COALNOKE SILO "y HEAT RE COVERY AREA

CYCLONE

ATR HEATER
.-ff

FUEL FE EDERS\\

= },,{( o

PREIMARY AIR FAN

LIME 5T ONE SIL O SECONDARY ATR FAN




11-2

Figure2.1.5. Artist’s conception of key equipment for the circulating fluidized bed technology.
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A CFB combustor has several advantageous operating characteristics that differentiate it from
more conventional technologies. Because the fuel and sorbent being added represent only a fraction of
the total fuel and sorbent available in the bed, the combustor reacts more dlowly to variations in fuel or
sorbent quality. Steam characteristics and furnace temperatures are more uniform, which usually
results in easier operation, fewer upset conditions and emission spikes, and more consistency in the
quality of combustion ash. As a consequence of bed fluidization and recycling of particles back to the
lower portion of the combustor, enhanced mixing is achieved at more uniform temperatures, which
allows more complete combustion and sorbent reaction. Another advantage of the combustor is the
efficient transfer of heat due to the physical contact between the particles in the bed and the heat
exchanger tubes in the walls. The technology a so has lower operating and maintenance costs and a
shorter “down time” for maintenance than conventional coa-fired technologies.

2.1.3 Project Description

The proposed CFB combustor project would incorporate the technology described in Section 2.1.2
into the repowering of the existing 297.5-MW Unit 2 steam turbine at Northside Generating Station.
The related action of repowering the currently operating Unit 1 steam turbine is discussed in
Section 2.2. One addition to the CFB technology described above is that the proposed project would
use a polishing scrubber in combination with the CFB combustor to attain a 98% SO, removal rate.
The polishing scrubber is a conventional scrubbing system that would use limein adry flue gas
desulfurization process downstream of the combustor to convert SO, chemically to calcium sulfite and
calcium sulfate. It is called a polishing scrubber because the CFB combustor would remove 85-90% of
the SO, and the polishing scrubber would remove or “polish off” the remainder. This design is driven
by economic rather than technical considerations (i.e., the CFB combustor alone could achieve a 98%
SO, removal rate but the operating cost would be greater).

Another addition to the CFB combustion technology is that the proposed project would use a
selective non-catalytic reduction system to further reduce NO, emissions. Aqueous anmonia, the
reagent for this system, would be injected into the CFB combustor exhaust gas to convert NO,
emissions to nitrogen gas and water viaa chemical reduction reaction. Atmospheric emissions of
ammonia can accur if the amount supplied to reduce NO, in the flue gasis not used up (ammonia dip).
However, excess ammoniain the stack gas can typically be reduced to alevel in the parts per million
by optimizing the amount of anmoniathat is injected. For the proposed project, stack emissions of
ammonia dip would not exceed 40 ppm. Based on technical, environmental, and economic
considerations, JEA plans to decide on using an electrostatic precipitator or afabric filter (baghouse) to
remove at least 99.8% of particulate emissions for the proposed project.

The proposed project would generate 50% or less of the emissions allowed by New Source
Performance Standards (NSPS). The project’s SO, limits (based on performance design) would be
0.15 Ib/MBtu on a 30-day rolling average (for all periods of 30 consecutive days) and 0.2 [b/MBtu on
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a 24-hour block average (from midnight to midnight). By comparison, the corresponding NSPS for SO,
are 1.2 Ib/MBtu with a 90% removal rate or 0.6 Ib/MBtu with a 70% removal rate, on a 30-day rolling
average. The proposed project’s NO, limit would be 0.09 Ib/MBtu on a 30-day rolling average,
compared to the NSPS of 1.6 Ib/MWh (approximately 0.18 |b/MBtu). The proposed particul ate limit
would be 0.011 Ib/MBtu (verified by annual stack testing) compared to the NSPS of 0.03 [b/MBtu,
and the opacity limit would be 10% compared to the NSPS of 20%.

The proposed project would use bituminous coal and petroleum coke to generate nearly 300 MW
of electricity. After satisfying the power requirements of Northside Generating Station, the power plant
would provide electricity to the city of Jacksonville through the local power grid. During the 2-year
demonstration, Unit 2 would be operated on several different types and blends of coal and petroleum
coke to explore the flexibility of the CFB technology. The coa would be transported by ship (from
areas such as Columbia and Venezueld), by train (primarily from the central Appalachian region such
as West Virginia and eastern Kentucky), and by a combination of train and ship (train from West
Virginia and eastern Kentucky to Newport News, Virginia, and ship from Newport News to
Jacksonville). Either rail or ship transport would be capable of supplying all of the coal needs for the
proposed project. The petroleum coke would be transported by ship from oil refineriesin Venezuela
and the Caribbean region. Petroleum coke is a high-sulfur, high-energy product having the appearance
of coal. Refineries produce petroleum coke by heating and removing volatile organic compounds
(VOCs) from the residue remaining after the refining process. Limestone for the CFB combustor would
be transported by ship from areas such as the Caribbean region and the Y ucatan Peninsula of Mexico
to Northside Generating Station, or to the waterfront area of Jacksonville and then trucked to the
station. With respect to the frequency of occurrence of the various modes of transportation, current
economic projections indicate that marine transport would be the primary means of delivering solid fuel
and limestone for the proposed project. The lime for the polishing scrubber would be trucked from a
supplier within the southeastern United States.

Wherever possible, existing facilities and infrastructure located at Northside Generating Station
would be used for the proposed project. These include the discharge system for cooling water to the St.
Johns River, the wastewater treatment system, the water chlorination system, and the electric
transmission lines and towers. The existing Unit 2 steam turbine would be refurbished prior to its
return to service because it has not been used since 1983. Overhaul and/or modifications would also be
performed to existing systems, such as the condensate and feedwater systems, circulating water
systems, water treatment systems, plant electrical distribution systems, the switchyard, and the control
systems. Unit 3 and the 4 combustion turbines would continue in operation without modification.

Major new facilities that would be constructed include the CFB combustor building, solid fuel
delivery and storage facilities, limestone preparation and storage facilities, lime silo, polishing
scrubber, 495-ft flue gas stack, and ash removal and storage facilities (Figure 2.1.3). A computerized
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drawing of the proposed CFB combustor facilities superimposed on a photograph of the existing
Northside Generating Station is shown in Figure 2.1.6.
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Figure2.1.6. A computerized drawing of the proposed facilities superimposed on a photograph of the existing Northside
Generating Station with the existing Unit 1 combustor and stack removed (view isto the northeast).
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JEA is considering two options for handling the waterborne delivery of solid fuel and limestone
(Figure 2.1.7). Option 1 is to construct a second unloader at the existing St. Johns River coal terminal
that receives coal and petroleum coke delivered by ship and conveys the fuel to the St. Johns River
Power Park. Two unloaders at the terminal would provide sufficient capacity to meet the future
requirements of both the proposed project and the existing Power Park. Limestone delivered by ship to
the coal terminal (rather than to the waterfront area of Jacksonville) would aso be unloaded and
transported by conveyor. The existing conveyor from the terminal to the Power Park transports solid
fuel at arate of 1,500 tons per hour. The speed of the conveyor’s belt may be increased to 1,750 tons
per hour to handle the additional fuel and/or limestone, but no additiona conveyor would be
constructed along this corridor. If the conveyor can’t handle the additional fuel, new covered fuel
storage would be added at the terminal. After the fuel and/or limestone are moved viathe existing
conveyor to the Power Park, the fuel would be stored at the existing solid fuel yard at the Power Park
and then a new conveyor from the Power Park would transport the required fuel quantitiesto Northside
Generating Station. The limestone would be transported on the new conveyor from the Power Park to
Northside Generating Station (without storage at the Power Park) and stored as a new uncovered
limestone pile. Under Option 1, no land would be purchased and most of the land has previoudy been
disturbed. This option requires that JEA and Florida Power & Light reach an agreement on the new
facilities and that the existing conveyor from the terminal to the Power Park is deemed capable of
handling the increased load.

Option 2 isto construct a new unloading terminal to receive cod, petroleum coke, and limestone
delivered by ship, as part of an upgraded unloading facility that would replace Northside's existing fuel
oil unloading dock. A small portion of the existing dock would be removed during construction of the
new dock because it would interfere with construction. The remainder of the existing dock would be
used during construction for access and staging of materials and then would be demolished following
congtruction of the new dock. During facility operation, solid fuel, limestone, and fuel oil unloading
would occur at the new dock, however, only one ship would dock at atime. Dredging associated with
the new dock would deepen the channel by an average of 15 ft from its current average depth of 25 ft.
Because less siltation would occur at the new dock, located about 100 ft farther from shore, the
frequency of dredging required to maintain the depth of the new channel would be reduced compared to
the existing dredging frequency. A new elevated conveyor would run adjacent to the existing oil
pipelines to transport the solid fuel and limestone from the terminal to Northside Generating Station. A
new covered solid fuel storage pile and a new uncovered limestone pile would be required at the station.
Under Option 2, no land would be purchased and most of the land has previously been disturbed. All of
the petroleum coke and limestone would be delivered by ship to the new unloading termina. Under
either Option 1 or 2, cod delivered by train would be unloaded at the existing receiving facilities at the
Power Park and a new conveyor from the Power Park to Northside Generating Station would be
required.
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Figure 2.1.7. Map showing the two optionsfor handling the water borne ddivery of solid
fuel and limestone and indicating delineated wetlands.
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JEA’s management has established atarget of a 10% reduction in annual stack emissions of each
of 3 pollutants (SO,, NO,, and particulate matter) from Northside Generating Station (Units 1, 2,
and 3), as compared to emissions during a recent typical 2-year operating period (1994-95) of the
station (Units 1 and 3). Also targeted for a 10% reduction is the total annual groundwater consumption
of Northside Generating Station, as compared to 1996 levels. These reductions are to be accomplished
while increasing the total annual energy output of the station from 2,320,000 MWh to 6,220,000
MWh.

Permits and other regulatory compliance issues for the proposed project are discussed in Section 7.

2.1.4 Construction Plans

JEA has indicated that construction may begin without DOE funding prior to the completion of the
NEPA process in February 2000 and would continue for more than 2 years until December 2001.
Approximately 600 construction workers would be required during the peak construction period.
Construction crews would probably work five 8-hour days with the option for four 10-hour days.
Congtruction deliveries (e.g., concrete and small equipment) would normally be made by truck between
9am. and 3 p.m. Mgor components of the proposed project would be delivered by train. Land
requirements during construction and operation are discussed in Section 2.1.6.1.

2.1.5 Operational Plans

Demonstration of the proposed project, including performance testing and monitoring, would be
conducted during a 2-year period from March 2002 until March 2004. Following the repowering of
Unit 2 and the related action of repowering the existing Unit 1, the total number of employees at
Northside Generating Station is expected to decrease by about 10% through attrition from the current
level of 265 to about 238 workers (based on projected workforce requirements). Because existing
employees would be used to operate and maintain the repowered units, no new employees would be
hired by JEA, except for hiring of staff in future years of operation because of further attrition.
Although JEA uses pools of employees for its facilities rather than dedicating personnel to particular
units, it is expected that there would be a total of approximately 150 full-time equivalent workers at the
2 repowered units, including 74 for operations, 64 for maintenance, and 12 for management,
engineering, and administration. The facilities would be staffed with operations workers around the
clock plus a maintenance crew working primarily during the daytime.

If the demonstration is successful, commercia operation would follow immediately (Section 5).
During commercial operation, the facility would be used as a baseload unit operating 24 hours per day
at the 297.5-MW level for 90% of the time during the year. The facility would be designed for a
lifetime of 30 years.
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2.1.6 Resource Requirements

Table 2.1.1 displays the operating characteristics, including resource requirements, for the
proposed project in conjunction with the related action of repowering Unit 1 (Section 2.2) and those of
the existing Unit 1 for comparison.

2.1.6.1 Land Area Requirements

Land that would be required temporarily during construction activities includes atotal of about
15 acres for equipment/material laydown, storage, assembly of site-fabricated components,
congtruction equipment access, and facilities to be used by the construction workforce (i.e., offices,
sanitary facilities, and a construction parking lot). The 400-acre Northside Generating Station, half of
which is currently occupied by facilities and infrastructure, should easily accommodate these land
requirements.

During operation, the proposed facility would use atotal of about 75 acres of land, including
40 acres for ash storage (Section 2.1.7.3). Stormwater and |eachate storage ponds would occupy about
11 acres. Newly generated dredge spoil would be added to an existing onsite dredge spoil area
(Figure 3.4.2).

The construction area associated with the major facilities for the proposed project’s power block
would be located on anearly level 5-acre parcel of land that is partially grassed and has some
temporary buildings and sheds that are used to store equipment (Figure 4.1.1). Part of this previously
disturbed land also has been paved and is used as a covered parking lot for employees. Therefore,
limited site clearing and grading would be required. Three new uncovered, asphalt parking lots
occupying atotal of about 2 acres would be built to replace the existing parking lot that would be
removed prior to construction of the major facilities (Figure 4.1.1). A 10-vehicle lot would be
constructed immediately north of the new CFB combustor building, while 30-vehicle and 130-vehicle
lots would be built to the east of the existing Unit 1. Under Option 1, about 7 acres of land would be
required to expand the existing solid fuel yard at the Power Park and about 1.5 acres would be required
for the new conveyor. Under Option 2, about 10 acres of land would be required for the covered solid
fuel storage pile at Northside Generating Station and about 3 acres would be required for the new
conveyors. Under either option, a new uncovered limestone storage pile would occupy about 2 acres.

2.1.6.2 Water Requirements

Water would be used during construction of the proposed project for various purposes including
personal consumption and sanitation, concrete formulation and preparation of other mixtures needed to
congtruct the facilities, equipment washdown, general cleaning, dust suppression, and fire protection.
All water used during construction would be supplied from four deep wells that tap the upper Floridan
aquifer. Combined potable and service water use during construction would average
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Table2.1.1. Typical operating characteristics for the Northside Generating Station repower ed
Unit 2, the combination of the repowered Units 1 and 2, and the existing Unit 1

Repowered Repowered Existing
Operating characteristics Unit 2 Units1and 2 Unit 1
Generating capacity, MW 2975 595 2975
Capacity factor, %° 90 90 32
Power production, MWh/year 2,345,490 4,690,980 836,968
Size of Northside Generating Station, acres 400 400 400
Size of project Site, acres 75° 75 —
Coal consumption, tons/yearC 912,100 1,824,200 —
Petroleum coke consumption, tons/yeard 715,820 1,431,640 —
Limestone consumption, tons/year 288,760 577,520 —
Lime consumption, tons/year 3,900 7,800 —
Aqgueous ammonia consumption, tons/year 1,648 3,296 —
Natural gas consumption, 10° ft¥/year 174° 348° 2,300'
Fuel oil consumption, 10° gal/year 0.03¢ 0.06° 43
Water use
Noncontact cooling water, 10° gal/day" 203 . 406 203
Treated groundwater, 10° gal/day 0.57-0.64'  0.57 0.64
Chlorine gas consumption, tons/year 11' 17 17
Air emissions
Sulfur dioxide (SO,), tons/year 1,650 3,300 5,528
Oxides of nitrogen (NO,), tons/year 990 1,980 1,716"
Particul ate matter (PM-10), tons/year 121 242 394
Carbon monoxide (CO), tons/year 1,533" 3,066™ 153"
Volatile organic compounds (VOCs), tonslyear 61™ 122™ 24"
Carbon dioxide (CO,), tonslyear 2,293,100 4,586,200 743,400
Effluents _ _ _
Wastewater discharged to St. Johns River, 0.11-0.14' 0.14 0.17
10° gal/day . . .
Wastewater discharged to evaporation/ 0.027-0.41' 0.027 0.41
percolation ponds, 10° gal/day
Noncontact cooling water discharged to St. Johns 200 400 200
River, 10° gal/day"
Heat rejected to St. Johns River, 10° Btu/hour 1.3 2.6 1.3
Maximum permitted temperature rise above 19 19 19°
ambient at the discharge outfal, °F
Solid waste
Bottom ash, tons/year 105,880°~  211,760°%— —
170,411  340,822°
Fly ash, tons/year 57,012~ 114024~ = —
109,352  218,704°
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Table2.1.1. Concluded

#Capacity factor isthe ratio of the energy output during a period of time to the energy that would have been
produced if the equipment had operated at its maximum power during that period.

®Includes the footprint for the new facilities associated with the repowered Unit 1.

“Based on using typical coal alone for the entire year.

YBased on usi ng typical petroleum coke alone for the entire year.

®Based on 3 cold starts and 5 warm starts per year, plus consumption by the limestone dryer of 20,000 ft¥/hour.

fAverage of the 1994 and 1995 estimated actual values.

9Based on 1 cold start and 1 warm start per year.

"Unthrottled. Represents allocated portions (based upon generator nameplates) of station 3-unit total flow of
827 Mgd,.

'Includes existing Units 1 and 3. Changes in groundwater consumption and wastewater discharges at Northside
Generating Station would only be partially realized during the period after Unit 2 is repowered but before Unit 1 is
repowered.

JIncludes existing Unit 3.

KAssumed to be 90% of the potential emissions, thereby incorporating the capacity factor. Emissions would be
nearly independent of fuel type because emissions controls would be adjusted based on fuel type to achieve the same
level of emissions.

'JEA is committed to achieving a 10% reduction in annual NO, emissions at Northside Generating Station. If the
reduction is not achieved by the repowering of Units 1 and 2, JEA would attain the reduction by using one or more of
the following methods at Unit 3: (1) using more natural gas and less ail; (2) reducing the hours of operation; and
(3) installing additional NO, emission controls.

"Because the maximum emission rates occur at minimum load, a proposed annual cap is given rather than
incorporating the capacity factor.

"Unthrottled. Represents allocated portions (based upon generator nameplates) of station 3-unit discharge to
St. Johns River of 815 Mgd.

°During 1997 and 1998, the average temperature rise at Northside Generating Station was 9°F and the maximum
measured temperature rise was 16.6°F.

0.001 Mgd (about 1 gpm). Drinking water also would be provided using bottled water. Portable toilets
would minimize requirements for additional sanitary water.

Water for plant operation would be supplied from both the St. Johns River and the four deep wells
that tap the upper Floridan aquifer. The total flow of once-through, noncontact cooling water required
to operate Northside Generating Station (all 3 units) at full load would average 827 Mgd (574,000
gpm). This cooling water would be drawn from the back channel of the St. Johns River and then
815 Mgd (566,000 gpm) would be returned to the river after passing through the condensers
(Figure 2.1.8).

Service water, potable water, process water for generating steam such as boiler makeup, and other
Northside Generating Station high-quality water needs would be obtained from the four deep wells.
Based on 1996 levels, current average daily consumption of groundwater by both of the existing Units
1 and 3is0.64 Mgd (444 gpm). After Units 1 and 2 are repowered, JEA has committed to a 10%
reduction in groundwater consumption (based on an annual average as compared to 1996 levels).

The estimated total supply of surface water and groundwater that would be required to operate
Northside Generating Station (all 3 units) after repowering is about 827.57 Mgd (575,000 gpm). On an
annual basis, the total volume of water that would be supplied is 271,860 million gallons assuming a
90% capacity factor.
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Figure 2.1.8. Water flow diagram that depicts water requirements and dischar ges at
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2.1.6.3 Fuel Requirements

The proposed project would be fueled with bituminous coal and petroleum coke. Table 2.1.2
presents an analysis of the composition of the coal and petroleum coke expected to be received for the
proposed project. The heating value is expected to be at least 10,000 Btu/Ib for the coal and at |east
13,000 Btuw/lb for the petroleum coke. The percentage of sulfur would range between 0.5 and 4.5% for
the coal and between 3 and 8% for the petroleum coke. Assuming a 90% capacity factor and the use of
asinglefud (i.e., either coal or petroleum coke aone), the Unit 2 combustor would consume coal at a
rate of about 912,100 tons per year or petroleum coke at a rate of about 715,820 tons per year. Each of
these amounts would be reduced by 50% by assuming both of these fuels are used equally during the
year, including blends of the fuels. Natural gas would be the primary fuel used during cold starts.
About 3,120,000 ft* would be consumed during a 12-hour start-up prior to beginning the switch to coal
and/or petroleum coke. Alternatively, about 23,100 gal of No. 2 fuel ail, the backup start-up fuel,
would be consumed during the 12-hour start-up. Approximately four cold starts are expected annually
(three cold starts using natural gas and one cold start using No. 2 fuel ail).

2.1.6.4 Construction and Other Materials

Locally obtained construction materials would include crushed stone, sand, and lumber for the
proposed facilities and temporary structures such as enclosures, forming, and scaffolding. The
facilities would be built using large quantities of structural steel, piping, and concrete. Assuming a
90% capacity factor, annua consumption of limestone, injected into the lower portion of the CFB
combustor to remove SO,, would be approximately 288,760 tons. The maximum annual consumption
of lime, used by the polishing scrubber for additional SO, removal, would be 3,900 tons. The selective
non-catalytic reduction system would inject a maximum of 2,138 tons per year of NO, reagent into the
CFB combustor exhaust gas to convert NO, emissions to nitrogen gas and water.

2.1.7 Outputs, Discharges, and Wastes

Table 2.1.1 includes a summary of discharges and wastes for the proposed project during the
demonstration. Also presented in the table are the discharges and wastes for the proposed project in
conjunction with the related action (Section 2.2) and those of the existing Unit 1 for comparison.

2.1.7.1 Air Emissions

Based on a 90% capacity factor, air emissions from the proposed project would include
approximately 1,650 tons per year of SO,, 990 tons per year of NO,, 121 tons per year of particulate
matter, 1,533 tons per year of carbon monoxide (CO), and 61 tons per year of VOCs. Emissions would
be nearly independent of fuel type because emissions controls would be adjusted (i.e., tightened or
relaxed) based on fuel type to achieve the same level of emissions. Trace emissions of other pollutants
would include beryllium, sulfuric acid mist, mercury, hydrochloric acid,
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Table2.1.2. Analysisof the composition of coal and petroleum coke expected to bereceived for the proposed project
at Northside Generating Station

Coa Petroleum coke
Minimum Typical Maximum Minimum Typical Maximum
Characteristic value value value value value value
Heating value, Btu/lb 10,000 11,600 — 13,000 14,360 —
Analysis, percent by weight
Moisture — 12 15 — 6 15
Carbon 49 65 86 78 83 89
Hydrogen 32 4.6 6.0 32 37 58
Nitrogen 04 1.3 1.9 04 1.7 2.0
Sulfur 0.5 0.7 45 3 45 8
Ash 7 8 15 — 04 3
Oxygen 3.0 8.0 9.8 0.1 0.5 1.8
Chlorine — 0.04 0.3 — 0.01 —

Source: JEA (formerly the Jacksonville Electric Authority).
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hydrofluoric acid, benzene, arsenic, and various heavy metals. The project aso would emit about
2,293,100 tons per year of CO,. Although CO, is not considered an air pollutant, it is a contributor to
the greenhouse effect that is suspected to cause global warming and climate change (Mitchell 1989).

2.1.7.2 Liquid Discharges
Condenser Cooling Water

Thetota flow of once-through, noncontact cooling water required to operate Northside Generating
Station (all 3 units) at full load would average 827 Mgd (574,000 gpm). This cooling water would be
drawn from the back channel of the St. Johns River and then 815 Mgd (566,000 gpm) would be
returned to the river after passing through the condensers (Figure 2.1.8). Prior to circulating through
the condensers, the cooling water would be treated intermittently (2 hours or less per day) with sodium
hypochlorite (NaOCI) or sodium bromide (NaBr), which are biocides to prevent biological growth on
heat exchanger tubes.

Circulating Water Pumps, Irrigation, and Car Wash

Groundwater from the upper Floridan aquifer currently is used to lubricate the seals and bearings
of the circulating water pumps, to irrigate plants and grass as required, and to clean vehicles. Vehicles
that are parked at Northside Generating Station are placed in covered areas and/or routinely rinsed to
avoid the possibility of accelerated corrosion resulting from existing facility emissions into the moist
ocean air. The freshwater effluents associated with these uses are discharged untreated into the
estuarine St. Johns River. During the demonstration, the circulating water pumps at Northside
Generating Station would use a total of 0.14 Mgd (96 gpm) for lubrication of the seals. Rather than
being obtained directly from groundwater (asis the current practice), this water would be reused by
Northside after use by the adjacent St. Johns River Power Park. This water would not come into
contact with oil or grease and would be discharged at this same rate into the back channel of the
St. Johns River after passing through the pumps. Approximately 90% of the groundwater used for
irrigation and to wash cars either transpires or evaporates into the atmosphere, respectively. Untreated
effluent resulting from irrigation and car washing enters the St. Johns River at arate of 0.001 Mgd
(about 1 gpm). The proposed project would have no effect on the effluent discharges associated with
irrigation and rinsing of cars. In a change unrelated to the proposed project, JEA plans to modify the
car wash drains to divert them from the St. Johns River. This effluent would be sent to a retention
basin, from which it would either evaporate or be reused for irrigation.

Wastewater Streams

Northside Generating Station would continue to treat wastewater streams to reduce metals, oil and
grease, and suspended solids and to adjust pH. Wastewater from the following activities would be
routed to the chemica waste treatment facility: demineraizer regeneration, boiler blowdown, storm
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drains from the power block area, waste streams from the ash storage area, seal water, carbon purifier
backwash, equipment and floor drains, fuel storage building sumps, and air preheater and boiler wash
(Figure 2.1.8). The wastewater is currently discharged to evaporation/percolation ponds after being
processed through the chemica waste treatment facility; however, the system would be modified so that
most of the water from the system would be reused within the scrubber and ash conditioning systems.
Supernatant from lined settling ponds would be directed to the reuse tank for use in the scrubber
system. Approximately 3% of the treated wastewater in the existing system would be recirculated and
reused as air preheater and boiler wash.

The supernatant from the settling basins would be collected in areuse tank. A filtration unit would
receive the water collected in the reuse tank and designated reuse water received from the St. Johns
River Power Park. Mogt of the filtered water exiting the filtration unit would be directed to the
polishing scrubber, while the remaining water would be used to hydrate and moisten the ash for easier
handling. The reused water used in the polishing scrubber would either evaporate and exit through the
stack into the atmosphere, or combine with anhydrite to form solid gypsum combustion by-products.
Most of the reused water for ash conditioning would aso combine with calcium oxide and anhydrite to
form hydrated compounds. The cleaning water for the filtration unit would be routed to the head of the
chemica waste treatment system. A separate filtration unit would be used to treat the water recycled
from the St. Johns River Power Park for the circulating water pump seals. The cleaning water from this
unit would also be routed to the head of the chemical waste treatment system.

Northside Generating Station currently trests an average of 0.42 Mgd (293 gpm) of wastewater at
the chemica waste treatment system (Figure 2.1.9). During normal conditions, al of the wastewater
[except 0.01 Mgd (7 gpm) that is recycled for boiler wash] discharges to the surficial aquifer through
the unlined settling basins and the evaporation/percolation ponds. During abnormal overflow
conditions, surface water may discharge to the San Carlos Creek from an overflow spillway on the
evaporation/percolation ponds and/or ariser in the settling basins. After repowering, the only effluent
that would normally be routed to the evaporation/percolation ponds would be 0.07 Mgd (48 gpm) from
the chemical waste treatment system (Figure 2.1.8). However, the evaporation/percolation ponds would
receive overflow of chemical waste treatment effluent from the lined settling basins if the reuse tank
were full (e.g., during periods of abnormally high wastewater production or periods of
low demand from the polishing scrubber).

Sanitary Wastewater

Northside Generating Station currently discharges 0.005 Mgd (4 gpm) of treated sanitary effluent
into the back channel of the St. Johns River (Figure 2.1.9). There would be no change in this operation
as aresult of the proposed project.
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Figure 2.1.9. Water flow diagram that depicts water requirements and dischar ges at the
existing Northside Generating Station.
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2.1.7.3 Solid Wastes

During construction, the existing covered parking lot would be dismantled and removed. Asphalt
from the parking lot would be recycled in Jacksonville and metal would be sold as scrap. Assuming a
90% capacity factor during operation, the proposed project would generate about 57,012 tons per year
of fly ash and 105,880 tons per year of bottom ash if coal were used alone for an entire year or
109,352 tons per year of fly ash and 170,411 tons per year of bottom ash if petroleum coke were used
alone for an entire year. Because both fuels would be used during the course of a year, actual anounts
would be between this range. Collected fly ash would be recirculated to the polishing scrubber for
further use in SO, removal. The calcium sulfite and calcium sulfate generated by the polishing
scrubber would be captured as fly ash by the particul ate collector (the electrostatic precipitator or
fabric filter). Therefore, the given fly ash amounts include fly ash captured by the particul ate collector
from both the CFB combustor and the polishing scrubber. The fly ash and bottom ash would be stored
in separate silos at the site and periodically hauled by truck to the adjacent 40-acre storage areain the
northwest corner of the Northside Generating Station property (Figure 3.4.2). At this storage area, the
fly ash and bottom ash would be commingled to make a saleable by-product.

The preferred alternative for management of this combustion ash would be to sell it asaby-
product and transport it by truck to offsite customers. If markets cannot be established, excess material
would be disposed of either on the site or off the site in accordance with appropriate solid waste
disposal requirements (Section 5).

There would be no waste generated by the selective non-catalytic reduction system (Section 2.1.3).
Because the system would be non-catalytic, there would be no need to replace a catalyst.

2.1.7.4 Toxic and Hazardous Materials

Several materials considered toxic or hazardous would be required for or generated by the
proposed project. These materias, which are currently used at Northside Generating Station (primarily
for water chlorination and for maintenance and cleaning activities), would be transported by truck to
and from the station. Approximately 11 tons per year of chlorine gas would be used at Northside
Generating Station to treat the potable and process water that would be withdrawn from the four deep
wells that tap the upper Floridan aquifer. Approximately 1,648 tons per year of agueous ammonia
would be used as reagent for the selective non-catalytic reduction system. The ammoniawould be
stored in a40,000-gal horizontal cylindrical tank with secondary containment of sufficient volumeto
hold the entire contents of the tank in the unlikely event of arupture. A Spill Prevention, Control, and
Countermeasures Plan (SPCCP) (40 CFR Part 112) would be developed, and the ammonia storage
would comply with Emergency Planning and Community Right-to-Know Act (EPCRA) notification
requirements.

On an annual basis, the other materials would include an estimated eight 55-gal drums of paint
product, three 55-gal drums of paint solvent, 30 gal of chlorinated solvents, two 55-gal drums of
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laboratory solvents and rags, and 2,500 |b of Safety-Kleen solvent. All chemicals would be properly
labeled and stored according to local fire codes and Occupational Safety and Health Administration
(OSHA) requirements. Wastes from these materials would be transported and disposed of in approved
offsite waste disposal areas by licensed disposal contractors.

2.2 RELATED ACTION

In addition to the proposed project of repowering Unit 2, JEA plans to repower the currently
operating Unit 1 steam turbine without cost-shared funding from DOE. More precisely, the DOE cost-
shared funding would be applied to the cost of systems distinct to Unit 2, plus 50% of the cost
associated with systems common to Units 1 and 2; DOE cost-shared funding would not be applied to
the cost of systems distinct to Unit 1.

The repowered Unit 1 would be essentially identical to the repowered Unit 2. The CFB combustor
for the repowered Unit 1 would be located immediately to the west of the existing Unit 3 on the section
of the property that currently consists primarily of a covered parking lot for employees and
immediately to the south of the Unit 2 CFB combustor (Figure 2.1.3). Piping and related infrastructure
would be constructed to link the Unit 1 CFB combustor with the existing Unit 1 steam turbine.
Common systems for Units 1 and 2 include the solid fuel delivery and storage facilities, limestone
preparation building, ash storage facilities, and electrical substation. Separate systems include the CFB
combustor buildings, limestone silos, air heaters, lime silos, polishing scrubbers, ash collection bins,
and baghouses or electrostatic precipitators. The repowered units would be served by a single new
495-ft stack with separate flues for each unit.

Congtruction on the repowered Unit 1 would lag construction on the repowered Unit 2 by about
4-6 months overal. Craft workers would work on Unit 2 first and then move over to Unit 1. This
approach is very efficient because the workers can immediately start work on Unit 1 upon completion
of their tasks on Unit 2 without going to another job site between tasks. Construction on many items,
such as foundations, would proceed on both units nearly simultaneoudy. The existing Unit 1 would
continue in operation as the demonstration commences on the repowered Unit 2. Unit 1 would burn a
blend of natural gas and fuel oil with a sulfur content averaging no more than 0.13% to ensure that the
maximum 24-hour average SO, concentration would not exceed the corresponding Florida standard
(see Section 4.1.2.2). The existing Units 1 and 3 would be operated to meet the target established by
JEA’ s management of a 10% reduction in total annual emissions of SO,, NO,, and particulate matter
from Northside Generating Station, starting with the year that the demonstration begins. About
6-12 months later, Unit 1 would cease operation and the new CFB combustor would be connected to
repower the existing Unit 1 steam turbine.

This EIS evaluates the Unit 1 repowering as arelated action to the proposed project. The analyses
of environmental consequences (Section 4) initialy discuss the proposed project alone and then include
an evaluation of the proposed project in conjunction with this related action.
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2.3 ALTERNATIVES

Section 102(2)(C) of NEPA requires an EIS to include a discussion of reasonable aternatives to
the proposed action. The term “reasonable aternatives’ is not self-defining, but rather must be
determined within the context of the proposed action. The goals of the federal action establish the limits
of its reasonable aternatives. Congress established the CCT Program with a specific goa— to make
available to the U.S. energy marketplace a number of advanced, more efficient, economically feasible,
and environmentally acceptable coal technologies. DOE's purpose in considering the proposed action
(to provide cost-shared funding) is to demonstrate the CFB combustion technology’s viability in
achieving the goal for the program. Reasonable aternatives to this proposed action must be capable of
meeting this purpose.

Congress also directed DOE to pursue the goals of the legidation by providing partial funding for
projects owned and controlled by nonfederal-government participants. This statutory requirement
places DOE in amuch more limited role than if the federal government were the owner and operator of
the project. In the latter situation, DOE would ordinarily be required to review awide variety of
reasonabl e aternatives to the proposed action. However, in dealing with a nonfederal applicant, the
scope of alternativesis necessarily more restricted. It is appropriate in such cases for DOE to give
substantial weight to the needs of the proposer in establishing reasonable alternatives to the proposed
action. In addition, under the CCT Program, DOE’srole islimited to approving or disapproving the
project that JEA has proposed.

Thus, the only reasonable aternative to the proposed action is the no-action aternative, including
three scenarios reasonably expected as a consequence of the no-action aternative (Section 2.3.1).

2.3.1 No-Action Alternative

Under the no-action aternative, DOE would not provide cost-shared funding for the proposed CFB
combustor project. The PEIS for the CCT Program (DOE 1989) evaluated the programmatic
conseguences of no action (Section 1.5). Under the no-action alternative for the proposed project, three
reasonably foreseeable scenarios could result.

First, JEA could repower the existing Unit 2 steam turbine without DOE funding, thereby
accepting more of the risk associated with demonstrating the CFB combustor. JEA would also proceed
with the related action of repowering Unit 1. Under this scenario, construction materials and activities
and project operations would be the same as for the proposed project. Fuel requirements would be
similar except that the blend of coal to petroleum coke might be dightly different, particularly during
thefirst 2 years of operation. Under this scenario, more of the solid fuel used each year throughout the
lifetime of the facility could be petroleum coke. Therefore, there could be less train traffic and more
ship traffic to ddliver the fuel. The same amount of electricity would be generated and environmental
impacts would be very similar to those of the proposed project.
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Related to thisfirst scenario, JEA may proceed with the proposed project, including commencing
congtruction, at their own risk without DOE funding prior to the completion of the NEPA process. In
the event of this occurrence, DOE would still independently make a decision on whether or not to
provide cost-shared funding to design, construct, and demonstrate the proposed project. If DOE decides
to provide cost-shared funding for the proposed project, then the proposed action would be
implemented as construction continued. If DOE decides not to provide cost-shared funding for the
proposed project, then JEA would continue construction and operation of the project as described in the
first scenario. JEA has indicated plans to start construction prior to the completion of the NEPA
process in February 2000.

Second, rather than repowering Unit 2, JEA could construct and operate a new gas-fired combined
cycle facility at Northside Generating Station or at one of their other existing power plants. The natural
gas would drive a gas combustion turbine and the heat from combustion would be used to produce
steam that would drive a steam turbine. Based on modeling projections by JEA, the facility would be
expected to generate approximately 230 MW of electricity.

Under this scenario, Northside Unit 1 would remain in its current oil- and gas-fired configuration,
and JEA would not proceed with the related action of repowering Unit 1. Based upon the projected cost
of natural gas and the combined cycle unit efficiency, the cost of generating electricity at the new
combined cycle facility was projected to be in the same range as the existing oil-fired units. This
resulted in a projected capacity factor in the 60% range for the new combined cycle unit. The
difference in generating output between the proposed combined cycle unit operating at a 60% capacity
factor and the two proposed CFB combustors operating at a 90% capacity factor would be supplied by
operating the existing units at higher capacity factors, by purchasing eectricity from other utilities, or
most likely by a combination of these two options. If the existing Northside units were to remain
operating at their historical levels, then the addition of a combined cycle unit would result in an
increase in JEA emissions. The more likely scenario is that the existing units would operate at higher
capacity factors than in recent years, resulting in a larger increase in emissions compared with
historical levels and an even larger increase of most pollutants compared with JEA emissions expected
following the repowering of Units 1 and 2 with CFB combustors. Therefore, even though air emissions
of most pollutants from the combined cycle facility aone would be less than corresponding emissions
from a CFB combustor alone, the emissions from the existing oil-fired units would result in greater
overal emissions under the combined cycle facility scenario.

Construction activities and operations would be similar for the gas-fired combined cycle facility
and the CFB combustors but with notable differences related to fuel, sorbent, and ash handling and
storage facilities. Under the combined cycle facility scenario, no coal, petroleum coke, limestone, or
lime would be used. Because the natural gas would be delivered by pipeline and no sorbent would be
used, there would be no train, ship, or truck traffic associated with fuel and sorbent delivery. No
combustion ash would be generated and there would be no truck traffic to remove ash from the site.
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This scenario would not contribute to the CCT Program goa of demonstrating advanced, more
efficient, economically feasible, and environmentally acceptable coa technologies.

Third, rather than repowering Unit 2, JEA could purchase electricity from other utilities to meet
JEA’s projected demand. Under this scenario, no construction activities or changes in current
operations would occur within the JEA system of power plants, including Northside Generating
Station. There would be no change in current environmental conditions at the site, and the impacts
would remain unchanged from the baseline conditions. JEA would not proceed with the related action
of repowering Unit 1. There could be construction activities or changes in operations at the other
utilities providing electricity to JEA if the electricity were not already available.

This scenario would not contribute to the CCT Program goal, would not provide employment for
congtruction workers in the Jacksonville area, and would not result in reductions of atmospheric
emissions or groundwater use at Northside Generating Station. Moreover, existing Units 1 and 3 might
be required to operate at capacity factors greater than historical levelsif JEA were unable to purchase
sufficient electricity from other utilities. Under those circumstances, annual air emissions and
groundwater consumption would increase.

Table 2.3.1 presents a comparison of potential impacts between the proposed project and the no-
action alternative.

2.3.2 Alternatives Dismissed from Further Consideration

The following sections discuss aternatives that were initially identified and considered by DOE or
JEA, and dternatives that were raised during the scoping process. The project as proposed by JEA and
Foster Wheeler meets the needs outlined in the CCT solicitation’s Program Opportunity Notice that
was issued by DOE in February 1986 (Section 1.1). DOE'sroleis limited to providing the cost-shared
funding for JEA’s proposed project. As such, reasonable aternatives to the proposed project are
narrowed and the following alternatives have been dismissed from further consideration.

2.3.2.1 Alternative Sites

During the site selection process for the proposed project, JEA considered the sites of their existing
power plants and a hypothetical undevel oped site. JEA owns and operates four power plants:
Northside, Southside, Kennedy, and the St. Johns River Power Park (ajoint venture between JEA and
Florida Power & Light, as described in Section 2.1.1). Southside Generating Station is located in
downtown Jacksonville and Kennedy Generating Station is located about 4 miles northeast of the
downtown area.

The available infrastructure at the existing sites offers a considerable advantage. JEA eliminated
the undevel oped site from further consideration because it was economically unattractive and the
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Table 2.3.1. A comparison of potential impacts between the proposed project and the no-action alter native

Impacts of the no-action alternative

Repower Unit 2 steam

turbine without DOE Construct new gas-fired Purchase electricity from
Resource Impacts of the proposed project funding combined cycle facility other utilities
Aesthetics Because the industrial appearance of the site Impactswould besimilar  Impacts would vary Impacts would remain
would not be appreciably altered, the aesthetic to those resulting from dlightly depending on essentially unchanged from
character of the Northside areawould not be the proposed project. stack height for the existing conditions.
degraded. facility and the existing
aesthetic character of the
project location.
Land use The proposed project is not expected to alter Impactswould besimilar  Impacts would be Impacts would remain
land use patternsin Duval County. No major to those resulting from dependent on the project essentially unchanged from
impactsto existing land use are expected asa the proposed project. location, but probably existing conditions.
result of the total of approximately 75 acres of would be similar to those
land used by the proposed facility. The 40-acre resulting from the
ash storage area would require harvesting of proposed project.

approximately 28 acres of pine plantation and
loss of 10 acres of upland hardwood/pine
habitat and 1.8 acres of isolated hardwood
wetland habitat.
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Table2.3.1. Continued

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Atmospheric
resources and air
quality

During construction, temporary and localized
increases in gaseous pollutants and fugitive
dust would result from exhaust emissions,
excavation, and earthwork. During operations,
no major impacts would be expected relative to
Prevention of Significant Deterioration
increments, National Ambient Air Quality
Standards, visibility, acidic deposition, and
global climate change. No detectable changein
0zone concentrations would be expected from
the proposed project. For other criteria
pollutants, some slight degradationsin air
quality at some locations and times would be
offset by corresponding beneficial impacts at
other locations and times (associated with JEA
management’ s target of a 10% reduction in
annual emissions of sulfur dioxide, oxides of
nitrogen, and particulate matter at Northside
Generating Station). The cancer risk of dioxins,
furans, and other carcinogenic substances
emitted during operation of the proposed
project was calculated to be approximately 1 in
1 million per year; given the upper-bound
assumptions in the estimate, the risk would
probably be less.

Impacts would be similar
to those resulting from
the proposed project.

Changesin air quality
would depend on the
project-specific nature and
location of the facility.
Even though air emissions
of most pollutants from the
combined cycle facility
alone would be less than
corresponding emissions
from a CFB combustor
alone, the cumulative
effects from adding a new
gas-fired combined cycle
facility to the existing oil-
fired units at Northside
Generating Station would
result in greater overall
emissions.

Impacts would remain
essentially unchanged
from existing conditions.
Existing Units1 and 3
might be required to
operate at capacity
factors greater than
historical levelsif JEA
were unable to purchase
sufficient electricity from
other utilities. Under
those circumstances,
annual air emissions
would increase.

SI3 var |




LE-C

Table2.3.1. Continued

Impacts of the no-action alternative

Repower Unit 2 steam

turbine without DOE Construct new gas-fired Purchase electricity from
Resource Impacts of the proposed project funding combined cycle facility other utilities
Surface water During construction, no surface water would be  Impactswould besimilar  Impactswould be similar to  Impacts would remain
resources used and no measurable impacts to surface to those resulting from those resulting from the essentially unchanged
water bodies would be expected. During the proposed project. proposed project. There from existing conditions.
operations, the proposed project would increase would be no dredging
the station’ s demand for noncontact cooling activities to deepen the

water obtained from the St. Johns River and
heat discharged to the St. Johns River;
however, the size of the thermal plume created
by the station would not increase because
simultaneous operation of all three units would
increase the discharge velocity and enhance
mixing. Runoff, stormwater discharges, and
potential failures of power plant piping would
not be expected to cause major impacts.
Adverse impacts on water quality would be
unlikely, although temporary and localized
increases in turbidity and fine suspended
sediment would result from dredging activities
for the new fuel and limestone unloading dock
(Option 2).

channel for a new dock,
which could temporarily
affect water quality;
however, the frequency of
dredging required to
maintain the existing
channel would be greater
than the frequency required
for the proposed project’s
new dock.
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Table2.3.1. Continued

Resource

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE

Impacts of the proposed project funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Floodplains and
wetlands

Ecological
resources,
terrestria

No impacts from flooding would be expected to
occur, and proposed activities would have
negligible effect on floodplain encroachment.
The possible occurrence of a category 3, 4, or 5
hurricane in Jacksonvilleis alow-probability,
high-consequence event. Impacts to wetlands
from the proposed project would be minor. The
purchase of dlightly greater than 3 acres of
wetlands from an offsite mitigation bank and
the restoration of 1 acre of salt marsh would
result in anet gain in the amount of wetlands.

Impacts would be similar
to those resulting from
the proposed project.

The ash storage area would require harvesting
of approximately 28 acres of pine plantation
and loss of 10 acres of upland hardwood/pine
habitat. Disturbance or removal of this acreage
would not have major impacts.

Impacts would be similar
to those resulting from
the proposed project.

Floodplain impacts would
be similar to those resulting
from the proposed project.
Depending on the site,
ecological impactsto
wetlands probably would be
negligible.

Depending on the site,
impacts probably would be
negligible because no solid
fuel receiving and storage
areas and no ash storage
areas would be required.
However, impacts might
result from construction of
an offsite pipeline to deliver
natural gas.

Impacts would remain
essentially unchanged
from existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.
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Table2.3.1. Continued

Impacts of the no-action alternative

Repower Unit 2 steam

turbine without DOE Construct new gas-fired Purchase electricity from
Resource Impacts of the proposed project funding combined cycle facility other utilities

Ecological Thermal discharges from the proposed project Impactswould besimilar ~ Impacts would be similar to  Impacts would remain
resources, are not expected to have a measurable effect on  to those resulting from those resulting from the essentially unchanged
aguatic the aquatic biota of the area. Loss of fish and the proposed project. proposed project. There from existing conditions.

shellfish because of operation of the cooling would be no dredging

water intake system is not expected to have a activities to deepen the

measurable impact on populations of aquatic channel for a new dock,

biotain the site vicinity. Any pollutants which could mobilize

mobilized from sediments during dredging contaminants; however, the

activities for the new fuel and limestone frequency of dredging

unloading dock (Option 2) would not occur in required to maintain the

sufficient concentrations to cause substantial existing channel would be

impacts on resident biota. greater than the frequency

required for the proposed
project’ s new dock.

Ecological No measurable impacts to threatened or Impactswould besimilar  Impacts would be Impacts would remain
resources, endangered species are expected to result from  to those resulting from dependent on the project essentially unchanged
threatened and construction and operation of the proposed the proposed project. location, but probably from existing conditions.
endangered project. Impacts to manatees would be very would be similar to those
species small or non-existent because of alack of resulting from the proposed

preferred habitat and feeding areas near the project.

site, the construction design of the docking
facilities, and the maintenance of arelatively
small but continuous thermally enhanced area
during cooler periods of the year. Regarding
biodiversity, the ecosystem types that occur in
the site vicinity would not be measurably
affected by the proposed project.
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Table2.3.1. Continued

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Transportation
and traffic

Traffic congestion probably would occur during
the peak construction period. During

operations, increased rail traffic is not expected
(based on economic projections), but if it occurs
would exacerbate current community concerns
regarding vibration, noise, and blocked road
crossings. The increased use of waterborne
transport would not result in major impacts and
would mitigate impacts from rail traffic by
providing an alternative to rail transport.

Traffic congestion during
construction would be
similar to that of the
proposed project. Because
fewer train trips would be
expected under this
scenario (assuming less
coal and more petroleum
coke were used), the
potentia impacts from
noise, vibration, and
blocked crossings would
be reduced.

Traffic congestion during
construction would depend
on the project location;
compared to the proposed
project, congestion could be
reduced at Northside if a
smaller workforce were
required. Because there
would be no train, ship, or
truck traffic associated with
fuel and sorbent delivery or
ash removal, the potential
impacts from noise,
vibration, and blocked
crossings would be reduced.

Impacts would remain
essentially unchanged
from existing conditions.
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Table2.3.1. Continued

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Waste
management

Groundwater

Combustion ash would be stored on the sitein a
double-lined storage area or sold, although its
marketability has not yet been fully determined.
If stored on the site, major impacts are unlikely
to occur from leaks or leachate. Sufficient
capacity is available from avariety of onsite
and offsite locations to dispose of combustion
ash during the 30-year lifetime of the project.
No major impacts would be expected from the
various liquid waste streams associated with the
proposed project.

Operation of the proposed project would reduce
the Northside Generating Station’ s usage of
groundwater from the upper Floridan aguifer

by 10% —a reduction that would decrease the
rate of decline of the potentiometric surface of
that aquifer. As aresult, more groundwater
would be available to the station and other local
users, and water quality of the aquifer would be
stabilized because of reduced influx of brackish
or saline groundwater from deeper aquifers.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would remain
essentially unchanged from
existing conditions.

Impacts would be expected
to be minor.

Impacts would remain
essentially unchanged
from existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.
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Table2.3.1. Continued

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Cultural
resources

Socioeconomic
resources and
environmental
justice

Sites of cultural significance could be located in
the vicinity of the proposed project. Under the
terms of the Submerged Lands &

Environmental Resource Permit (SLERP) that
would be issued by the Florida Department of
Environmental Protection (FDEP), JEA would
be required to notify the appropriate agencies
immediately upon discovery of any
archaeological artifacts on the project site.

Construction and operation would not result in
appreciable impacts to population, employment,
income, housing, local government revenues, or
public services. No disproportionately high and
adverse impacts to low income or minority
populations would occur. Community concerns
could arise asaresult of increased rail or road
traffic.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.

Impacts could be less if
there were fewer land
disturbances to construct
support facilities but could
be greater if moreland
were disturbed during
construction of an offsite
pipeline to deliver natural
gas.

The size of the construction
and operations workforce
would likely be similar or
somewhat smaller.

Potential community
concerns would be
diminished or eliminated
because rail and road traffic
to deliver solid fuel and
limestone and remove ash
would not be required.

Impacts would remain
essentially unchanged
from existing conditions.

Impacts would remain
essentially unchanged
from existing conditions.
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Table2.3.1. Continued

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Noise

Except during steam blowouts, and possibly
during operation of equipment used to construct
anearby segment of the conveyor under
Option 2, construction noise should not
appreciably affect the background noise of
nearby residences or exceed levelsin Rule 4,
Noise Pollution Control, promulgated by the
Jacksonville Environmental Protection Board.
Operational noise levels would not be
appreciably different from those currently
occurring at the site. JEA would install baffle
silencers for the fans of the proposed facility
and enclose the coal and limestone crushersin
a sound-insulating building to comply with the
city of Jacksonville noise ordinance level of
60 dB(A) at any residence. The increased
movement of trains through the local area
would be accompanied by high-decibel train
whistles and rattling rail cars. Onelocal
resident has reported the volume of the former
as being 108 dB(A) and the latter as being up to
85 dB(A). Additional train noise could be
minimized by relying more heavily on barges
and ships for coal transport.

Impacts would be similar
to those resulting from
the proposed project,
except that less train trips
and related train noise
would be expected
(assuming less coal and
more petroleum coke
were used).

Impacts from
construction noise would
probably be less because
no conveyor would be
constructed to transport
solid fuel and limestone.
However, additional
noise could be generated
during construction of an
offsite pipeline to deliver
natural gas. Because
there would be no train,
ship, or truck traffic
associated with fuel and
sorbent delivery or ash
removal, noise levels
during operations would
be less than those
resulting from the
proposed project.

Impacts would remain
essentially unchanged from
existing conditions.
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Table2.3.1. Continued

Resource

Impacts of the proposed project

Impacts of the no-action alternative

Repower Unit 2 steam
turbine without DOE
funding

Construct new gas-fired
combined cycle facility

Purchase electricity from
other utilities

Electromagnetic
fields

Human health
and safety

The proposed project would not change
exposure levels to electromagnetic fields for the
majority of electric consumers. No new
transmission lines would be required. Public
health impacts, if any, would be small.

Potential worker health impacts from
construction are expected to be limited to
normal hazards associated with construction.
Approximately 15 injuries would statistically be
expected to occur.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar
to those resulting from
the proposed project. The
geographical distribution
of impacts, if any, would
be different if the facility
were constructed at
another site because the
electricity would be
transmitted on different
transmission lines.

Impacts would be similar
to those resulting from
the proposed project.

Impacts would be similar to
those resulting from the
proposed project. The
geographical distribution of
impacts, if any, would be
different because the
electricity would be
transmitted on different
transmission lines.

Impacts would remain
essentially unchanged from
existing conditions at and
near Northside Generating
Station.
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Table2.3.1. Concluded

Impacts of the no-action alternative

Repower Unit 2 steam

turbine without DOE Construct new gas-fired Purchase electricity from
Resource Impacts of the proposed project funding combined cycle facility other utilities
Cumulative Impacts of the proposed project in conjunction Impactswould besimilar ~ Slight adverse impacts Impacts would remain
effects with other regional emission sourceswould not  to those resulting from could occur from air essentially unchanged from
be appreciably adverse and after the proposed project. emissions that would be existing conditions, except
implementation of the related action would be expected to increase dlight adverse regional
beneficial for most air pollutants and locations. compared with historical impactsto air quality could
levels because of the occur if new fossil-fired
operation of the facilities were operated to

combined cyclefacility in  provide electricity to JEA.
addition to the existing

Northside units operating

at the same or higher

capacity factors.
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environmental impacts resulting from construction and operation of the project were expected to be
considerably greater than impacts associated with repowering a unit at an existing site.

An important consideration during site selection was to meet DOE's purpose for the proposed
project: to generate technical, environmental, and financia data from the design, construction, and
operation of facilities at a sufficiently large enough scale to allow the power industry to assess the
potential of CFB combustion technology for commercial application (Section 1.3). Specifically, the
proposed project should take the next step in size by demonstrating the viability of the technology
within the range of 250 to 400 MW. This consideration eliminated all sites except Northside
Generating Station because the largest unit at Southside is 150 MW, the largest unit at Kennedy is
134 MW, and the twin units at the Power Park are each 660 MW. In addition, because the Power Park
units are relatively new and efficient, they are not serious contenders for repowering. Theidle
297.5-MW Unit 2 at Northside is an ideal candidate based on its size. Another advantage of Northside
Generating Station over Southside and Kennedly is the availability of space for solid fuel and limestone
storage facilities.

Based on the above considerations, JEA selected Northside Generating Station as the site for the
proposed project. Other sites are not reasonably foreseeable aternatives and are not evaluated in this
EIS.

2.3.2.2 Alternative Technologies

As discussed in Section 1.3, the proposed project was selected to demonstrate CFB combustion
technology. Other CCT projects would not achieve this goal. The PEIS evaluated the potential
environmental consequences of widespread commercialization of each of 22 successfully demonstrated
clean coal technologiesin the year 2010 (Section 1.5). The CCT preselection reviews included
environmental comparisons of proposals submitted in response to each solicitation’s Program
Opportunity Notice (Section 1.5). The projects selected for demonstration are not considered
alternatives to each other. Aswith other CCT projects, the use of other technologies and approaches
which do not use coal (e.g., natural gas, wind power, solar energy, and conservation) to meet JEA’s
need for power (Section 1.4.2) would not achieve the goal of demonstrating CFB combustion
technology.

2.3.2.3 Other Alternatives

Other alternatives, such as delaying or reducing the size of the proposed project, have been
dismissed as not reasonable. Delaying the project would not result in any reduction of environmental
impacts once the project is implemented but would adversely affect JEA’ s ability to meet the needs of
its customers. The design size for the proposed project was selected because it is large enough to show
utilities that the technology, once demonstrated at this scale, could be applied without further scale-up
to many similar sized combustors (Section 1.3).
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3. EXISTING ENVIRONMENT

3.1 SITE DESCRIPTION, AESTHETICS, AND LAND USE

The proposed project would be located in an industrial setting in the city of Jacksonville aong the
north shore of the St. Johns River, approximately 10 miles west of the Atlantic Ocean. The local terrain
isflat, and there isamix of industrial, commercial, residential, and agricultura land use in the vicinity.
The site property contains a number of wetlands, especialy in the perimeter areas. The most striking
environmental feature associated with the area is the nearby presence of estuarine salt marsh
backwaters of the St. Johns River. The Timucuan Ecologica and Historic Preserve borders the site to
the east.

Because the site is located at Northside Generating Station, adjacent to the St. Johns River Power
Park, the viewing landscape is conspicuousy marked with combustor and steam turbine buildings, flue
gas stacks, cooling towers, and associated infrastructure. Northside Generating Station has two stacks
that are 250 ft and 350 ft tall. A 300-ft stack at the station was dismantled and removed in early 1998.
The Power Park has a 640-ft chimney and two 425-ft hyperbolic cooling towers. Emissions from the
Northside and Power Park stacks are occasionally visible, and plumes of water droplets from the
Power Park cooling towers are frequently visible. In addition to these highly visible structures, there
are numerous smaller structures, roadways, and parking areas. Blount Island, located immediately to
the southeast in the St. Johns River, isamajor port with loading and unloading cranes that are easily
visible from nearby viewing points.

The city of Jacksonville encompasses nearly the entire land area of Duval County. Table 3.1.1
shows the distribution of various land uses within the Jacksonville city limits as of 1985 (the most
recent year with reliable data). At that time, 40.8% of the land was vacant and another 26.2% wasin
agricultural use. Nearly 90% of the agricultural land was in planted pine, most of it under corporate
ownership. Large portions of the city also were devoted to residential use (15.5%) and to public
buildings and facilities (11.5%), with much smaller areas used for commercial, industrial, and other
purposes. Rough estimates of current land use, calculated with population-based formulae contained in
the Future Land Use Element of Jacksonville's comprehensive plan (JPDD 1996a), indicate that
residential area has increased substantially since 1985, while there has been a dlight decreasein
agricultura usage and a more substantial decline in the amount of vacant land.

3.2 ATMOSPHERIC RESOURCES

3.2.1 Climate

Jacksonville' s proximity to the Atlantic Ocean leads to a mild climate. Average July temperatureis
82°F, and average January temperature is 52°F; the annual average is 68°F. Precipitation is greatest
during summer; about one-half of the annual amount typically occurs from June through
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Table 3.1.1. Disribution of land usein
Jacksonville, 19852

Percent of
Land use total land area

Residentia 155
Commercid 14
Industrial 2.1
Recreation/open space 11
Public buildings and facilities 115
Historic resources <0.1
Conservation 13
Agriculture 26.2
Vacant 40.8

Total 100.0

#The most recent year with reliable data.
Source: JPDD 1996a.

September. August is the wettest month, averaging 7.9 in., and November is the driest month,
averaging 2.2 in. Average annual total precipitation is51.3in.

Hurricanes and lesser tropical cyclones can lead to appreciable precipitation for short periods. The
estimated maximum 24-hour precipitation expected to be equaled or exceeded, on average, once in 100
yearsis 11 in.; this has not been achieved or exceeded in the 52-year period of record (1942-93).
However, amounts greater than 10 in. during a 24-hour period occurred during September 1950 and
July 1966.

Hurricane winds (having speeds of 74 mph or greater) have been recorded only oncein
Jacksonville, when the center of Hurricane Dora passed just to the south and west of the city on
September 9, 1964, producing a maximum sustained wind of 82 mph. Hurricanesin the region have
generally traveled paralée to the coastline, either remaining far out to sea or losing much of their force
over land to the south of Jacksonville before reaching the city.

Windsin the area average about 8 mph. Thereis no clearly dominant wind direction: northwesterly
winds are most prevalent during the winter and southwesterly winds prevail in summer. Sea breezes are
generally from the east and land breezes are generally from the west. Winds are least frequent from the
south-southeast. The wind rose for Jacksonville International Airport, about 9 miles west-northwest of
Northside Generating Station, for the period 1948-95 is shown in part (a) of Figure 3.2.1. Wind data
for 1 year (December 10, 1979-December 10, 1980) have aso been gathered at a location about
2 miles north-northeast of Northside Generating Station; these data are summarized in the wind rose
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shown in part (b) of Figure 3.2.1. The two wind roses are quite similar. The terrain in the areais
relatively flat and homogeneous, free of appreciable obstacles that

Figure 3.2.1. Wind rosesfor (a) Jacksonville International Airport (1948-95) and (b) a
temporary monitoring site just north of the St. Johns River Power Park (December 10,
1979-December 10, 1980). The frequency of wind blowing from each direction is plotted as a bar that
extends from the center of the diagram. Wind speeds are denoted by bar widths and shading; the
frequency of wind speed within each wind direction is depicted according to the length of that section of
the bar. Because the wind rose displays directions from which the wind blows, emissions would travel
downwind in the opposite direction.
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could reduce wind speed or ater its direction; therefore, wind patterns would be expected to be similar
from one location to another nearby location.

The height above ground to which appreciable vertical atmospheric mixing occurs (the mixing
height) is an important factor influencing atmospheric dispersion of pollutants. If mixing height and
wind speed are both very low, atmospheric dispersion of pollutants is limited and the meteorological
potential for air quality deterioration is high. Such conditions are rare in Jacksonville; according to
Holzworth (1972), only about 1 day per year has a high meteorological potential for air quality
deterioration.

Relative humidity is higher at Jacksonville than in most parts of the United States, averaging from
75 to 80% during most months; however, it is closer to 70% during the spring. Fog occurs about
5 days per month in winter, and about 1 day per month in summer.

3.2.2 Air Quality

Criteria pollutants are defined as those for which National Ambient Air Quality Standards
(NAAQYS) exist. These pollutants are sulfur dioxide (SO,), nitrogen dioxide (NO,), ozone (O;), carbon
monaoxide (CO), lead (Pb), and two sizes of particulate matter—particles less than 10 x«m in diameter,
designated PM-10, and particlesless than 2.5 .m in diameter, designated PM-2.5. The NAAQS are
expressed as concentrations of these pollutants in the ambient air; that is, in the outdoor air to which
the general public has access [40 CFR Part 501(¢e)]. Primary NAAQS define levels of air quality that
the U.S. Environmental Protection Agency (EPA) deems necessary, with an adequate margin of safety,
to protect human health. Secondary NAAQS are smilarly designated to protect human welfare by
safeguarding environmental resources (such as soils, water, plants, and animals) and manufactured
materials. Primary and secondary standards are currently the same for al pollutants and averaging
periods, with the exception that 3-hour SO, averages have only a secondary standard. Florida standards
are the same as the NAAQS except for annual and 24-hour standards for SO,, for which the Florida
standards are more stringent. The applicable (most stringent) standards are presented in Table 3.2.1.

Currently, no portion of Duval County is designated as a nonattainment area for any NAAQS or
Florida standard, but Duval County is a maintenance areafor O, and the downtown area of
Jacksonville is a maintenance area for particulate matter (R.S. Pace, Jacksonville Regulatory &
Environmental Services Department, personal communication to R.L. Miller, ORNL, November 18,
1998). A maintenance area is an areathat previousy was a nonattainment area for a pollutant and
which is striving to maintain attainment with the standard(s) for the pollutant and comply with the state
implementation plan. Table 3.2.1 provides a recent 5-year (1993-97) summary of air quality datain
Duval County at the monitoring stations nearest to Northside Generating Station for pollutants
regulated by NAAQS or by state standards. For comparison with the standards, the table gives the
highest measured concentrations for averaging periods of greater than 24 hours. The
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Table 3.2.1. Summary of air quality data in Duval County for 1993-97

Y ear of Air quality Concentration Concentration as a

Pollutant Averaging period  occurrence Location® standard ( Mg/mS) (ug/m®) percent of standard
Sulfur dioxide (SO,) 3-hour 1993 Cedar Bay Road 1300 236° 18
24-hour 1993 Cedar Bay Road 260 52° 20
annual 1993  Cedar Bay Road 60 g 13
Nitrogen dioxide (NO,) annual 1995 Bennett Street 100 30° 30
Carbon monoxide (CO) 1-hour 1994 Bay & Main 40,000 10,350¢ 26
8-hour 1994 Bay & Main 10,000 4,830° 48
Lead (Pb) Calendar 1995 Bennett Street 15 <0.1¢ <7

quarter

PM-10° 24-hour 1993 Buckman Street 150 66' 44
annual 1993  Buckman Street 50 28¢ 56
PM-2.5° 24-hour g 65° g g
annual g 159 10 67
Ozone (O,) 1-hour 1993  Lanier Road 235 210 89
8-hour g 1579 g g

Distance and direction of each monitoring station from Northside Generating Station: Cedar Bay Road, 4 miles west; Bennett Street, 7 miles southwest;
Bay & Main, 9 miles southwest; Buckman Street, 7 miles southwest; and Lanier Road, 5 miles north-northwest.
PNational Ambient Air Quality Standards apply except for annual and 24-hour SO, averages, for which the more stringent state standards are used.
cThe highest value for each year has been excluded and the highest of the remaining concentrations is shown for comparison with the standard.
IMaximum annual (or, for lead, quarterly) concentration.
°PM-10 and PM-2.5 = particulate matter less than 10 or 2.5 xm in diameter, respectively.
The highest 24-hour average of PM-10 in the 5-year period.
9Standards for PM-2.5 and an 8-hour standard for O, have recently been promulgated (62 FR 38652). These standards will apply to 3-year averages; data
for comparlson with these standards will not be available untll at least year 2000.
NSufficient monitori ng data are not available; 10 ug/m? is a 3-year average for Okefenokee Wilderness Area [Sisler (1996)].
"The 1-hour standard for O, has recently been replaced by an 8-hour standard. Because sufficient data are not yet available to compare with the 8-hour
standard, the highest 1-hour concentration at Lanier Road is compared with the 1-hour standard.
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long-term pollutant concentrations were well within the applicable standards (less than 70% of the
standards for al pollutants, and 30% or less for al pollutants except particul ate matter).

The standards for averaging periods of 24 hours or less include some allowance for occasional
anomalous values. For comparison with the standards, the highest SO, and CO measurement for each
year was excluded and the table gives the highest of the remaining concentrations (the highest second-
highest value) for 1993-97. All short-term SO, and CO concentrations were well within the applicable
standards (i.e., less than 50% of the standards).

Standards for PM-10 and PM-2.5 apply to statistical values derived from 3 years of data.
However, because PM-10 measurements have traditionally been taken only every sixth day, the highest
actual 24-hour concentrations might not be included in the data. Therefore, the table gives the highest
measured 24-hour PM-10 concentration, which was less than 50% of the standards, rather than the
highest second-highest value. Because 3 years of monitoring data are required for comparison with the
PM-2.5 standards, which were promulgated in 1997 (62 FR 38652), sufficient PM-2.5 data are not yet
available for evaluating compliance with the new standards. As arough indicator of annual average
PM-2.5 concentrations in Duval County, a 3-year (March 1992—February 1995) average PM-2.5
concentration of 9.8 .g/m? that was reported at Okefenokee Wilderness Area (Sisler 1996) can be
used. That value (rounded up to 10) is given in Table 3.2.1; however, concentrations may be higher in
the urban areas of Duval County.

Duval County was declared by EPA on March 6, 1995, to be in attainment of the 1-hour
O, standard (i.e., Duva County is a maintenance areafor O,). However, the 1-hour standard is
currently being replaced with an 8-hour standard, which was promulgated in 1997 (62 FR 38652). In
genera, the 8-hour standard has replaced the 1-hour standard in areas that were designated in
attainment of the 1-hour standard; these areas include Florida and adjacent areas in southern Georgia
(63 FR 31014). The new standard applies to a 3-year moving average of the annual 4th-highest 8-hour
O, concentrations.

Because 3 years of data are not yet available for evaluating compliance with the new standard,
some comparisons of air quality with the previous standard are given. The previous 1-hour standard
allowed three exceedances over a 3-year period. Two exceedances occurred during 1995-97 at the
monitoring Site at the Naval Air Station, about 15 miles southwest of Northside Generating Station. No
exceedances of the 1-hour standard occurred at the monitoring site on Lanier Road, about 5 miles
north-northwest of Northside Generating Station. The highest 1-hour concentration recorded at that
monitor during 1993-97 was 210 n.g/m?, which was less than 90% of the 1-hour standard.

Contaminants other than the criteria pollutants are present in the atmosphere in varying amounts
that depend on the magnitude and characteristics of the sources, the distance from each source, and the
residence time of each pollutant in the atmosphere. In the ambient air, many of these pollutants are
present only in extremely small concentrations, requiring expensive state-of-the-art equipment to
measure them. Measurements of existing ambient air concentrations for many hazardous pollutants are,
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at best, sporadic. Regulation of these pollutants is attempted at the sources; emissions from specific
source categories are regulated by the National Emissions Standards for Hazardous Air Pollutants
(40 CFR Part 61; 40 CFR Part 63). However, eectric utilities are not included among the specific
source categories to which these regulations apply.

In addition to ambient air quality standards, which represent an upper bound on allowable pollutant
concentrations, there are national air quality standards for the Prevention of Significant Deterioration
(PSD) (40 CFR Part 51.166). The PSD standards differ from the NAAQS in that the NAAQS specify
maximum allowable concentrations of pollutants, while PSD requirements provide maximum allowable
increases in concentrations of pollutants for areas aready in compliance with the NAAQS. PSD
standards are therefore expressed as alowabl e increments in the atmospheric concentrations of specific
pollutants. Allowable PSD increments currently exist for three pollutants (NO,, SO,, and PM-10).

PSD increments are particularly relevant when a major proposed action (involving a new source or a
major modification to an existing source) could degrade air quality without exceeding the NAAQS, as
would be the case, for example, in an area where the ambient air is very clean. One set of allowable
increments exists for Class Il areas, which cover most of the United States, and a much more stringent
set of allowable increments exists for Class | areas, which include many national parks and
monuments, wilderness areas, and other areas as specified in 40 CFR Part 51.166(e). Allowable PSD
incrementsfor Class | and Class |1 areas are given in Table 3.2.2.

Table 3.2.2. Allowableincrementsfor Prevention of Significant
Deterioration of air quality

Allowable increment

. (ug/m’)
Averaging
Pollutant period Class 1? Class11?
Sulfur dioxide (SO,) 3-hour 25 512
24-hour 5 91
annua 2 20
Nitrogen dioxide (NO,) annua 25 25
Particul ate matter less than 24-hour 8 30
10 umin diameter annual 4 17

Class | areas are specifically designated areas (e.g., national parks greater than
6,000 acres in area) in which the degradation of air quality isto be severely restricted. Class
Il areas (which include most of the United States) have aless stringent set of allowable
increments.

The PSD Class | area nearest to Northside Generating Station is the Okefenokee Wilderness Area,
38 milesto the west. The next nearest Class | areais Wolf 1dand Wilderness Area, 63 miles north of
Northside Generating Station, on the Georgia coast.
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3.3 SURFACE WATER RESOURCES
3.3.1 Hydrology

Northside Generating Station lies within the drainage basin of the lower St. Johns River, 10 miles
upstream from the river's mouth (Figure 3.3.1). The station is located 0.5 mile north of the back
channel of the St. Johns River (previously known as the Blount Idand Channel) and across from
Blount Island (Figure 3.3.2) (USGS 1992b). The back channel of the St. Johns River conveys 30 to
50% of theriver'stotal flow (JEA 1976; EVSC 1983). The site drains into the San Carlos Creek
watershed which in turn empties into the back channel of the St. Johns River, which was the original
channel of the river. The Dames Point-Fulton Cutoff along the southern side of Blount Idand was
congtructed in 1947 and is now the main course of the river. Blount Island is a major port with
facilities for docking, loading, and unloading large ocean-going vessels.

The St. Johns River isthe longest river entirely within the state of Florida, having alength of
300 miles (Patrick 19944). This coasta plain river drains one-fifth of Florida' s land area,
approximately 9,000 mile? (DeMort 1991). The river’s headwaters form in the St. Johns marsh around
Hellen Blazes and Sawgrass lakes in Brevard County, 15 miles west of Melbourne, and to the
southeast of Orlando (Gralier, Inc. 1993). The northward flow of the river israre among larger
U.S. rivers. Theriver gradualy turns eastward at Jacksonville, flowing for 15 miles before emptying
into the Atlantic Ocean at Mayport (USGS 1992a). The St. Johns River Water Management District
(SIRWMD) has jurisdiction over the entire St. Johns River basin (Campbell et a. 1984).

Rodman Dam, about 80 miles upstream from Northside Generating Station, forms Lake
Oklawaha (also known as Rodman Reservoir) (DMC 1989). The Lake Oklawaha standard project
flood elevation is 23.2 ft above mean sea level (amd), while the maximum recorded |ake water surface
elevation of 20.7 ft amd occurred on February 4, 1970 (USGS 1997). In the lower part of the
St. Johns River basin between Palatka (86 miles from the river’s mouth) and Jacksonville, the main
channel widens from 0.9 to 3 miles, with depths averaging less than 10 ft (DeMort 1991). At
Jacksonville, the channel narrows and deepens to 30 ft. Some areas east of the Acosta bridge in
Jacksonville are tidally scoured or dredged, and have depths exceeding 60 ft. The St. Johns River is
navigable by large ocean-going ships for 15 miles, or as far as the downtown area of Jacksonville
(Gralier, Inc. 1993).

The St. Johns River is an estuarine river that is influenced by tidal motion and saline ocean water
(Patrick 1994a). Normally the river istidal for at least 80 miles from its mouth, and the influence of
tides can extend as far as 283 miles inland during the spring. The great penetration of seawater is made
possible by the low hydraulic gradient (i.e., low slope) of the river. The streambed of the St. Johns
River drops only 26 ft in eevation from source to mouth (DeMort 1991).

The St. Johns estuary is a river-dominated, moderately stratified system (DeMort 1991). In the
Mayport area, there is a horizontal as well as a vertical salinity wedge. The river isregularly brackish
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during high tide as far south as Orange Park, with high tide salinities ranging from 2,000 to
5,000 mg/L. During low flow years when the average annual rainfall is decreased, the saltwater

3-9



ORNL 97-129928A/rra

. Z
Northside -:’_’_1\;
. >,
Generating 9
. B>
} Station ‘2’—,_,4“’,\
=
z
N Dunn \ Clapboard
‘ Broward Creek Creek \
River i e
o™ W\ \ 2R (B
POINT 2 %
* :
ol
T S /
rout g R NS
River bS5 ?Qgég’ =\
> x,_&{; L > 2
S $JCOMMODORE &S ULTON
O
&é\ § POINT MILL
S c‘{? ? COVE  Biount
X 222227 Arlington Isiand
Cedar PR  River
River
2 POINT
e LAVISTA
Ortega SRR
NAVAL River < O3
AIR ! 3 Q-E;;? Goodbys
STATION &% Creek
S
ORANGE S
PARK O i 225
Julington 43?
A,{_on: Doctors R Creek
or Lake £55 ST
Black Doctors 5 Durbin
Creek Injet = Creek
. SR
South 223 HALLOWES
Fork Sieiilom, COVE e 7 km
SRS 22 5 0 3 miles
GREEN COVE

SPRINGS




| JEA EIS

Figure 3.3.1. Map of the lower St. Johns River showing major tributariesand cities.
Source: DeMort 1991.
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mixing zone may extend south as far as Walaka. Low tide salinitiesin the Mandarin area north of
Orange Perk typically are less than 1,000 mg/L.

The hydrology of the St. Johns River is influenced by the presence of numerous wetlandsin the
drainage basin and limestone sinks, fissures, springs, and subsurface rivers, some of which are saline
(Patrick 1994a). There are 51 first-magnitude (having a discharge exceeding 100 ft%s) springs and
approximately 1,000 flowing artesian wells within the SIRWMD (Campbell et al. 1984). Freely
flowing wells can serioudly degrade groundwater quality by causing the upward leakage of salt water.
The SIRWMD maintains a program to find and properly close abandoned wells and wells requiring
remediation.

The net flow of the St. Johns River is negative over part of a 24-hour period (Patrick 1994a).
During the tidal cycle, the river actually flows upstream more than it flows downstream. The
U.S. Geological Survey operates a gaging station (station number 02246500) at the Main Street Bridge
in Jacksonville, 22.7 miles upstream from the mouth of the river (USGS 1997). The average discharge
for 23 years of record (water years 1955-74, 1981, 1988, and 1991) was 6,105 ft*/s. The maximum
daily discharge flowing into the ocean of 64,000 ft3/s was recorded on June 20, 1972, while the
maximum inland reverse flow of -62,700 ft*/s was recorded on October 20, 1972 (the negative sign on
the numerical value indicates a reverse flow, in which water moves upstream from the ocean).

The following average daily tidal stages were measured in the back channel of the St. Johns River
adjacent to Northside Generating Station between November 1979 and October 1980 (EV SC 1983):
(1) ahigh water level elevation of 2.24 ft amd, (2) alow water level elevation of -1.28 ft below mean
sealevel, and (3) amean water level elevation of approximately O ft (i.e., at mean sealevel). Smilar
average daily tidal stages recorded between November 1980 and October 1981 were asfollows: (1) a
high water level elevation of 1.80 ft amd, (2) alow water level elevation of -0.92 ft below mean sea
level, and (3) amean water level elevation of approximately 0.18 ft amdl.

3.3.2 Water Quality and Use

3.3.2.1 Water Quality

Surface water quality in the lower St. Johns River isinfluenced by avariety of natural and man-
made sources. Tidal flushing, which involves an average of four tidal exchanges each day, provides an
important mechanism for removal and dilution of contaminants and other pollutants that enter the river
upstream of the site. Because the St. Johns River at the Northside Generating Station siteis
downstream from the urban core of Jacksonville, the water quality at this site would be affected by
upstream inputs of industrial and domestic pollutants (approximately 25% of the land use in Duval
County is urban-industrial). The major contributors to impaired water quality in the lower St. Johns
River are sewage effluents, urban runoff, pulp mill effluents, and a variety of other industrial
discharges (DeMort 1991). There currently are 33 industrial sources, 13 municipal sources, and
63 other permitted sources (including JEA sources) in the lower St. Johns River (M. Cadenhead,
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Florida Department of Environmental Protection, personal communication to R. L. Miller, ORNL,
December 11, 1998). Another factor that influences surface water quality in the lower St. Johns River
isavertical salinity density gradient, which istypical of tidally influenced reaches of the St. Johns
River in the vicinity of the site.

The waters in the vicinity of Northside Generating Station are classified by the state of Florida as
Class 111 waters, which are designated for recreation and the propagation of well-balanced fish and
wildlife populations. For discharges into these waters, the state water quality criteria apply beyond a
designated mixing zone. In addition, at the point of discharge, the concentration of any toxic pollutant
must be less than the 96-hour LCy, for any important ecological species. Based on water quality data
collected in the St. Johns River during the St. Johns River Power Park pre-application monitoring
program (EPA 1981), the following nine pollutants exceeded the state water quality standards for Class
Il marine waters: aluminum, total residual chlorine, copper, total coliform, cyanide, iron, mercury, ail
and grease, and silver. However, the Florida Department of Environmental Protection (FDEP)
determined in 1996 that all the above pollutants except mercury and copper meet the Class 111 criteria
and no longer require a variance. Because ambient levels of mercury and copper are currently within
the state water quality standards, a request by Power Park staff to remove these parameters from the
list requiring a variance was submitted to the FDEP in March 1997; however, there has been no fina
action taken to date on this request.

Surface water quality resulting from the operation of Northside Generating Station is regulated
primarily by aNational Pollutant Discharge Elimination System (NPDES) permit (FL0001031) that
requires JEA to monitor a number of physicochemical parametersin the St. Johns River and San
Carlos Creek. Specifically, NPDES limitations or reporting requirements have been established for the
following liquid process streams: (1) once-through cooling water discharged via pipeline into the St.
Johns River—volumetric flow, discharge temperature, temperature rise, total residua oxidants, intake
water temperature, and acute whole effluent toxicity; (2) sewage treatment plant discharge viathe
pipdineinto the St. Johns River— volumetric flow, carbonaceous 5-day biochemical oxygen demand,
total suspended solids, pH, and fecal coliform bacteria; (3) potable water storage tank overflow into
San Carlos Creek—volumetric flow; and (4) non-chemical and chemical metal cleaning wastes, boiler
blowdown, and other low-volume wastes at the emergency overflow into San Carlos
Creek—volumetric flow, total suspended solids, oil and grease, arsenic, cadmium, chromium, copper,
total iron, lead, total manganese, mercury, nickel, selenium, zinc, pH, and total hardness as calcium
carbonate. No discharge of floating solids or visible foam in other than trace amounts is permitted in
these effluents.

As arequired component of the St. Johns River Power Park NPDES permit, a bioassay test
program was developed for the combined Northside Generating Station/St. Johns River Power Park
effluent discharge to determine if plant operation affects the water quality of the St. Johns River. This
program consisted of three components, (1) measurement of the water quality at the intake and
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discharge points, (2) bioaccumulation studies on oysters to determine potentia uptake of
methylmercury and copper, and (3) aguatic toxicity tests to determine the effect of discharge water on
the survival of two species of estuarine animals (mysid shrimp and silverside fish). These studies were
conducted during a 2-year period (1986-88) and consisted of two phases—a pre-operational
component to determine baseline conditions and a post-operational component to assess potential
changes in baseline water quality as aresult of facility operation.

Bioassays with caged oysters and toxicity testing on mysid shrimp and silverside fish have been
conducted to determine the effects of water quality (primarily mercury and copper) on representative
biotain the site vicinity (JEA 1989). Bioconcentration studies on native and caged oysters exposed for
3, 6, and 12 months were performed in 1986 throughout the first year of operation of the St. Johns
River Power Park. Placement of oyster cages was such that the combined discharge of the St. Johns
River Power Park and Northside Generating Station was monitored. All methylmercury concentrations
in oyster tissue were found to be below analytical detection levelsin the reference and experimental
oysters following exposure to the discharge effluents. Even though copper was detected in al oysters,
including the reference individuals, there were no statistically significant differencesin levels of heavy
metal s between the reference and effluent-exposed oysters after 3-9 months of exposure. The quarterly
toxicity bioassays also demonstrated that the combined St. Johns River Power Park/Northside
Generating Station discharge effluent was not acutely toxic to the mysid shrimp or the Atlantic
silverside. The results of the bioaccumulation and toxicity tests demonstrated, therefore, that operation
of the St. Johns River Power Park/Northside Generating Station facilities had no detectable effect on
the water quality of the St. Johns River as reflected by toxicity to representative biota.

3.3.2.2 Water Use

Water is aobtained from the back channel of the St. Johns River to cool the Northside Generating
Station condensers and it is returned to the back channel (Figure 3.3.3). An elevated intake flume
delivers the water from the back channel to the station condensers. This cooling water does not mix
with other liquid process streams while in contact with the condensers. Because Unit 2 has been out of
service since 1983, the actual demand for cooling water by Northside Generating Station at full load
since that time has been approximately 620 Mgd (430,700 gpm) to operate Units 1 and 3
(Figure 2.1.9). Operation of the entire 3-unit plant occurred only from about 1978 until 1980. During
that time, the demand for cooling water was approximately 827 Mgd (574,000 gpm) (JEA 1976,
1997b; EVSC 1983): (1) 24.5% for Unit 1, (2) 24.5% for Unit 2, and (3) 51% for Unit 3. This amount
of surface water supplied to the station was approximately 10% of the average flow passing through
the back channel of the St. Johns River (JEA 1976).

Before passing through the condensers, noncontact cooling water at Northside Generating Station
is treated intermittently with a biocide to prevent biologica growth on the heat exchanger tubes.
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Sodium hypochlorite (NaOCl) and occasionally sodium bromide (NaBr) are used (JEA 1997h).
Treatment occurs no more than 2 hours per day per operating unit.
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Figure 3.3.3. Water usediagram for Northside Generating Station and the St. Johns River Power Park.
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The St. Johns River Power Park taps into the discharge side of the Northside Generating Station
condensers to obtain cooling tower makeup (Figure 3.3.3). The average surface water flow supplied to
the Power Park heat rejection system is 50 Mgd (34,400 gpm) (Figure 2.1.9). Approximately 25% of
this surface water evaporates into the atmosphere from the cooling towers. Cooling tower blowdown is
routed back into Northside Generating Station’ s discharge collector basin. The daily average
temperature of the cooling tower blowdown is limited to 96°F (FDER 1981).

Recreation and commercia navigation constitute the primary uses of surface water in the vicinity
of the station (EV SC 19814a). Recreationa activities include boating, water skiing, swimming, fishing,
and shellfish harvesting. The navigable channel serves both domestic and foreign cargo lines at the Port
of Jacksonville, including Blount Idand immediately south of the station.

The salinity of the estuarine water precludes using the lower St. Johns River as either adrinking
water supply or a source of water for the irrigation of crops without prior treatment. Water is used by
industries such as the pulp and paper industry for cooling and process use. The industrial consumption
of surface water from the lower St. Johns River was approximately 25 Mgd in 1980 and is expected to
increase by about 50% to 38 Mgd by 2020 (EV SC 1981a). Surface water use (including once-through
cooling) required for the generation of electricity is currently about 923 Mgd (M. Cadenhead, FDEP,
personal communication to R. L. Miller, ORNL, December 11, 1998).

3.3.3 Effluent Discharges

All discharges from Northside Generating Station are regulated under limits specified in an
NPDES permit (FL0001031) (JEA 1997b). The NPDES permit renewal application currently under
review by the FDEP addresses effluent discharges associated with the existing units and proposed
outfalls and discharges that would occur after Units 1 and 2 are repowered.

The primary discharge from the station occurs at outfall 001, located just offshore in the back
channel of the St. Johns River (Figure 3.3.4). A pipeline buried beneath San Carlos Creek conveys the
effluent from the elevated discharge collector basin located on the bank of San Carlos Creek to a
submerged pair of diffuser pipes having a'Y -configuration.

The discharge collector basin is an integrated system that receives and mixes discharges from both
Northside Generating Station and the St. Johns River Power Park (Figure 3.3.3). During the operation
of al 3 units at Northside (i.e., from approximately 1978 until 1980), effluents entering the discharge
collector basin from Northside included 827 Mgd (574,000 gpm) of heated noncontact cooling water
exiting the condensers (JEA 1976, 1997b; EV SC 1983) and 0.005 Mgd (4 gpm) from the sewage
treatment plant (outfall 007) (JEA 1997b). Because Unit 2 has not been used since 1983, the current
amount of heated Northside cooling water entering the collector basin is about 620 Mgd (430,700 gpm)
(Figure 2.1.9). Approximately 50 Mgd (34,400 gpm) of the heated Northside cooling water is drawn
from the collector basin and used at the Power Park as make-up water to replace cooling tower
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blowdown and water that evaporates into the atmosphere from the cooling towers. The Power Park
returns about 37 Mgd (25,900 gpm) of cooling tower blowdown and effluent from its
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Figure 3.3.4. Primary discharge pointsfor Northside Generating Station.
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sawage treatment plant and central wastewater treatment system. The total permitted flow discharged
into the back channel of the St. Johns River at outfall 001 is 815 Mgd (566,000 gpm), based on the
operation of al 3 units at Northside (i.e., from approximately 1978 until 1980) and both units at the
Power Park. The current discharge is approximately 608 Mgd (422,300 gpm), which approximately
equals 620 Mgd (430,700 gpm) entering the collector basin minus 50 Mgd (34,400 gpm) sent to the
Power Park plus 37 Mgd (25,900 gpm) returned from the Power Park (Figure 2.1.9).

Three Northside Generating Station outfalls that drain into San Carlos Creek are regulated under
requirements specified in the NPDES permit (JEA 1997b). Outfalls 009, 010, and 011 are located at
the elevated tank used to store treated groundwater, the emergency overflow for the chemica waste
treatment system percolation pond, and the emergency overflow for the south lime settling basin,
respectively. Discharges from these outfalls seldom occur. These emergency outfalls are associated
with flow control devices that prevent the tank, pond, and basin from overfilling. Stormwater
discharges at Northside Generating Station are regulated in accordance with a general permit
(FLROOB341) issued by EPA (JEA 1997b).

3.3.4 Thermal Discharge

Because Unit 2 has been out of service since 1983, the actual hesat rejected by Northside
Generating Station at full load since that time has been approximately 4 x 10° Btu/hour from the
condensers of Units 1 and 3. Operation of the entire 3-unit plant occurred only from about 1978 until
1980. During that time, the heat rejected by the condensers was approximately 5.3 x 10° Btu/hour at
full load (EVSC 1983): (1) 24.5% for Unit 1, (2) 24.5% for Unit 2, and (3) 51% for Unit 3. The
temperature rise of 19°F (at the design flows quoted in Section 3.3.2) was the same for each condenser
(JEA 1976; EV SC 1983).

The heat rejected by the condensersis dissipated by the tidal waters of the back channel of the
St. Johns River. A thermal plume extends both upstream and downstream from the Y -configured pair
of submerged discharge pipes (outfall 001) in response to flow reversals created by the flood and ebb
(i.e., high and low) tides, respectively. If, because of reduced load, less electricity is generated and
correspondingly the heat rejected by the condensers decreases, the flow of cooling water may aso
decrease because one of the four circulating water pumps may be taken out of service. The mixing that
occursin the St. Johns River is afunction of both the heat rejected by the condensers and the exit
velocity of the cooling water at the outlet of the submerged discharge pipes.

The temperature and total area of the thermal plume are regulated by limits specified in the
NPDES permit (FL0001031), which includes three units (even though Unit 2 has been out of service)
(JEA 1997Db):

1. Thedaily (i.e., 24-hour) average effluent temperature at the point of discharge into the back
channel of the St. Johns River cannot exceed 104°F.
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2. Thedally average effluent temperature at the point of discharge cannot exceed the daily average
ambient water temperature of the back channel of the St. Johns River by more than 19°F. (During
1997 and 1998, the average temperature rise at Northside Generating Station was 9°F and the
maximum measured temperature rise was 16.6°F.)

3. Thethermal discharge cannot cause the water temperature of the back channel of the St. Johns
River, as measured 3.3 ft below the water surface, to exceed 2°F above the natural water
temperature outside of a 275-yd wide mixing zone extending no more than 1,800 yd from the point
of discharge. The permitted surface area enclosed by this 2°F rectangular thermal discharge zone
is 102 acres.

4. Thethermal discharge cannot cause the water temperature of the back channel of the St. Johns
River, as measured 3.3 ft below the water surface, to exceed 4°F above the natural water
temperature outside of a 133-yd wide mixing zone extending no more than 1,300 yd from the point
of discharge. The permitted surface area enclosed by this 4°F rectangular thermal discharge zone
is 36 acres.

The therma discharge limitations specified in the NPDES permit were formulated using results from
thermal plume mathematical modeling studies that assessed and substantiated the preoperational design
of the station’s heat rejection system (JEA 1976).

Northside Generating Station operates under a variance from thermal effluent limitations
promulgated in Florida Administrative Code (FAC) 62-302.520 as provided for in the Clean Water Act
Section 316 (a), otherwise referred to as a “ 316 (a) variance.” The 316 (a) variance is a part of the
NPDES permit renewal that includes the proposed project and would require EPA approva for
continuance. A 316 Demonstration for the existing station has verified compliance with cooling water
criteria promulgated under Chapter 17-3 of the FAC (JEA 1976). The extent of the therma plume was
measured during temperature mapping surveys that were performed on September 3—4, 1980; February
27, 1981; and May 20, 1981 (EV SC 1983). Results obtained during the monitoring program
demonstrated that the extent of the therma plume as defined by the area of the 2°F thermal discharge
zone was approximately one order of magnitude smaller than (i.e., one-tenth the size of) the 102-acre
plume permitted by NPDES limits. The largest plume, which occurred during the slack of ebb tide (no
flow), measured 7 acres. Continuous water temperature measurements recorded near the mouth of San
Carlos Creek under all tidal conditions also verified that the thermal plume did not penetrate into the
creek.

When all three units were in service, Northside Generating Station operated in one of five different
modes in response to demand for electricity (EVSC 1983). For instance, only Unit 3 might operate if
peaking power were not needed. Modeling smulations of the thermal plume were performed with
mathematical models to determine which operating mode produced the largest thermal plume (EVSC
1983). The largest thermal plume occurred when the flow through the condensers was approximately
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400 Mgd (280,000 gpm) (e.g., if Unit 3 were operating alone at full load with the flow reduced to
400 Mgd). At higher flow rates, the increased velacity at the submerged discharge promoted rapid
mixing and heat dissipation; at lower flow rates, the corresponding decrease in heat load was large
enough to reduce the size of the thermal plume. Thus, the thermal plume was smaller when all three
units were operating at full capacity from approximately 1978 until 1980 because the increased
velocity of the discharge promoted more rapid mixing.

The mathematical modeling predicted a maximum extent for the 2°F thermal discharge zone of
1,000 yd and an areal extent of 17 acres; the modeling confirmed compliance with NPDES permit
limitations of length, width, and area under all operating conditions for the station. The maximum
width predicted by the thermal plume modeling was about 82 yd. The maximum width of the 2°F
thermal discharge zone allowed by the NPDES permit is 275 yd. The width of the back channel of the
St. Johns River is approximately 530 yd near outfall 001 (JEA 1976). Therefore, alarge zone of
passage for aguatic organisms exists in the back channel around the plume during all operating
conditions. Because the zone of passage remains at the ambient river temperature, it provides a
pathway for aquatic species to move past the thermal discharge without being stressed.

3.4 GEOLOGICAL RESOURCES

3.4.1 Geology
This section discusses geological characteristics and propertiesin the area of the proposed project.

3.4.1.1 Physiography

The topography of eastern Duval County is controlled by a series of Pliocene and Pleistocene
marine terraces. These terraces were formed during intervals when the sealevel was higher than it is
today. When the sea level fell, sedimentary deposits formerly on the seafloor emerged as a gently
sloping terrace. A subtle wave-cut bench (scarp) developed on the seaward side of the terrace.
Northside Generating Station is located on one such terrace.

Surface elevations at Northside Generating Station vary from 4 ft amd near the confluence of the
east and west branches of San Carlos Creek to 13 ft amsl about 330 ft north of the 40-acre dredge spoil
site. The water tableis at or near the surface at the lower end of the terrace, and wetlands are prevalent
on the lower end. The subsurface consists of medium to fine sand with lesser amounts of silt and even
less clay to depths of at least 20 ft.

The main geologic structure in northern Florida is the Peninsular Arch (Phelps and Spechler 1997)
which trends south-southeast from southeastern Georgia to central Florida. The crest of thisarchis
about midway between the east and west coasts in northern Florida and near the Atlantic coast in
central Florida.

The Ocala Group (Eocene) is exposed at the surface along the crest of the arch in central and
western Florida. Eocene strata dip generally to the east and are buried beneath 400—600 ft of
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successively younger stratain Duva County in extreme northeastern Florida (Phelps and Spechler
1997). Figure 3.4.1 shows schematic subsurface stratigraphic sections from west to east.

Leve (1978) used geological and geophysical logs of water wells to map the top of the buried
Ocala Group in Duval County and discovered large vertical variations (50-200 ft) in the elevations of
the top of the Ocala Group. The somewhat linear trend of these variations led Leve to postulate the
presence of two buried north-south striking faults. One of these faults lies near Northside Generating
Station and the other lies afew milesto the west.

There is no evidence that the postul ated faults near Northside Generating Station reach the surface.
A subsurface drilling program (Leve 1978) failed to find similar variationsin vertical relief at the top
of the Hawthorn Formation (Miocene), which directly overlies the Ocala Group. The range of
Hawthorn elevations was less than 20 ft. The absence of offsets in the Hawthorn Formation suggests
that most of the activity on these faults ended by the close of Oligocene time (about 25 million years
ago). An dternative interpretation for the observed topographic relief at the top of the buried Ocala
Group isthat the relief may have been caused by paleokarst development (ancient sinkholes) (Phelps
and Spechler 1997) rather than by faults as proposed by Leve.

3.4.1.2 Stratigraphy

In this section, stratigraphic units are discussed in order, beginning with the deepest strata (Eocene)
penetrated by water wellsin Duva County and moving through successively younger and shallower
units.

Eocene strata are more than 820 ft thick in Duval County. All these strata were originally
deposited as shallow marine carbonate (now limestone and dolomite) sediments. The deepest Eocene
units have not been penetrated by water wellsin Duval County. The deepest penetrated stratain Duval
County are in the Oldsmar Formation (the upper zone of the lower Floridan aquifer). The next
shallower strata are in the Avon Park Formation and the Ocala Group which comprise the upper
Floridan aquifer (Phelps and Spechler 1997). A confining bed in the lower part of the Avon Park
Formation separates the lower Floridan aquifer from the upper Floridan aquifer as shown in
Figure 3.4.1.

The Ocala Group comprises the thickest part of the upper Floridan aquifer (more than 200 ft thick
in Duval County) . The Ocala consists of interbedded hard crystalline limestone, dolomitic limestone,
and soft, chalky, limestone. The upper surface of the Ocala Group is highly irregular (Section 3.4.1.1).
Solution cavities, pipes, and sinks are common in some parts of the Ocala Group.

Strata above the Ocala Group (from the base of the Hawthorn to the surface) have lithologic
characteristics, depositional environments, and stratigraphic characteristics that contrast sharply with
the Eocene strata that underlie them. Whereas Eocene strata are carbonate rocks of marine (off-shore)
origin, the overlying Miocene to Holocene strata are unconsolidated sands, silts, mudstones
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Source: modified from Phelps and Spechler 1997.
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and isolated lens-shaped beds of carbonate rocks. Miocene to Holocene strata were deposited in mostly
terrigenous (at or above the shoreling) environments. Deposition of these sediments occurred in awide

variety of environments such as floodplains, river deltas and channels, lakes (formed in sinkholesin the
Ocala), tidal lagoons, and beaches.

Whereas Eocene marine carbonates are thick and widespread, Miocene to Holocene lithologic units
come in awide variety of shapes and sizes. Most individual lithologic units are thin and discontinuous.
Callectively, however, Miocene to Holocene strata cover alarge area of northeastern Florida from the
Atlantic shoreline to central Florida. The collective thickness ranges from O at the exposed Ocaa-
Hawthorn contact in central Florida to 400-600 ft in Duva County. Sediments that overlie the Ocala
Group are about 500 ft thick at Northside Generating Station.

3.4.1.3 Chemical Properties

Chemical properties of Miocene to Holocene strata contrast sharply with those of Eocene stratain
northeastern Florida. Eocene strata are relatively soluble in rainwater and tend to form solution cavities
near the water table. Generally, Miocene and Holocene strata are insoluble. Solution cavities do not
form in these strata except in isolated carbonate lenses.

3.4.1.4 Physical Properties

Physical properties also contrast sharply between Eocene and younger strata in northeastern
Florida. Whereas most Eocene strata are difficult to penetrate with a percussion drill, younger strata
offer variable resistances to such drilling activity (depending on depth of burial and sand/silt versus
clay content). Sediments rich in loose sand are prevalent on the terrace where Northside Generating
Station is located. Sands are cohesionless and yield readily to penetration. Loose sand and silt located
below the water table may settle during strong and sustained vibratory motion of heavy machinery or
during an earthquake. This phenomenon is referred to as liquefaction.

3.4.2 Regional Hydrogeology

There are three aquifer systems in northeastern Florida. The Floridan aquifer system is 400-600 ft
deep and provides all municipal and most industrial potable water suppliesin Duval County. The
Floridan aquifer system is inaccessible to most private users because of the high cost of well
completions. The surficial and intermediate aquifers provide potable water for rural residences that are
not connected to municipal water supplies. The surficial aquifer is also a major source of nonpotable
water for irrigation and livestock use. The intermediate aquifer is aless important source of
groundwater in northeastern Duval County where the proposed project is located.
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3.4.2.1 Floridan Aquifer System

The recharge area of the Floridan aquifer system isin the central part of the northern end of the
Florida peninsula. This system is at the surface and is unconfined in its recharge area (Figure 3.4.1).
Wellsin the outcrop area of north central Florida are nonflowing because the potentiometric surface
coincides with the shallow water table.

The Floridan aguifer system is confined in northeastern Florida. Confining clays and siltsarein the
overlying Hawthorn Formation (Phelps and Spechler 1997). The confining strata prevent upward flow
and cause the hydrostatic pressure to increase within the Floridan aquifer system. The potentiometric
surface of the Floridan aquifer system rises above the confining strata and above the ground surface in
many places. At isolated locations, hydraulic connection may be established with the surface and cause
water to flow up the connection and into overlying strata or even to the surface (depending on the
height of the potentiometric surface in relation to the land surface).

The Floridan aguifer system is divided into upper and lower parts. The upper Floridan aquifer is
separated from the lower Floridan aquifer by confining strata. Locally, hydraulic connection exists
along solution channels and by wells that are screened in both units.

The potentiometric surface of the upper Floridan aquifer was much higher prior to devel opment
(over 100 years ago). According to Phelps and Spechler (1997), the potentiometric surface has been
declining at rates between 0.33 and 0.75 ft per year in northeastern Florida. Vergara (1998) estimates
that the potentiometric surface in Duval County will decline an additional 3 to 15 ft between 1995 and
2020 (based on projected increased groundwater use). The largest declines would be experienced south
and east of the St. Johns River.

Discharge from the upper Floridan aquifer occursto wells and springsin eastern Florida and
offshore on the continental shelf beneath the Atlantic Ocean. The most prominent springs in eastern
Florida are south of Duva County (German 1997). Many of these springs occur aong the St. Johns
River from St. Johns County to Seminole County. Limited discharge occurs to the overlying
intermediate and surficial agquifers at |ocations where some degree of hydraulic connection exists
(Phelps and Spechler 1997). Most of the industrial and municipal wells penetrate only the upper
Floridan aguifer in Duval County. The lower Floridan aquifer is under-utilized because of its greater
depth and relatively low water quality in Duva County.

Water quality in the upper Floridan aguifer meets EPA and Florida secondary water standards
(less than 250 mg/L for chloride and sulfate and less than 500 mg/L for tota dissolved solids) in most
of Duval County (Huff and McKenzie-Arenberg 1990). Water quality in northern Duval County is
well below these maximum concentration limits.

A few municipal wellsin Jacksonville exceed maximum recommended secondary drinking water
standards for total dissolved solids. Furthermore, the chloride concentration has been rising in a
number of wells for severa decades. Phelps and Spechler (1997) believe the rising chloride
concentration is in response to the decline in the potentiometric surface of the upper Floridan aquifer
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and subsequent upward |leakage of saline or brackish water from the upper zone of the lower Floridan
aquifer.

In contrast, water quality in the upper Floridan aquifer south of Duval County generally exceeds
EPA drinking water standards. Tota dissolved solids concentrations exceed 500 mg/L throughout the
southern two-thirds of St. Johns County, nearly all of Flagler County, and the eastern third of Putnam
County.

3.4.2.2 Intermediate Aquifer System

According to Toth (1993), the intermediate aquifer system is not extensive in area, but occursin
portions of Duval, St. Johns, Clay, Putnam, and Flagler counties. It ranges from less than 10 to about
300 ft below mean sealevel and variesin thickness from less than 1 to about 15 ft. The intermediate
aquifer system consists of strata of the Hawthorn Group and undifferentiated post-Hawthorn Group
sediments. The Hawthorn Group consists of early to middle Miocene clay and limestone that act as
confining units between the underlying Floridan aquifer system and the overlying surficial aguifer
system. Layers of interbedded sand and shell fragments (groundwater resources) lie within the
Hawthorn Group. Generaly, the intermediate aquifer system is dightly artesian and is recharged from
below by the more artesian Floridan aquifer system through upward leakage viaintervening confining
strata. In afew locations, the intermediate aquifer system is nonartesian and may be recharged by the
surficia aquifer also. The largest groundwater production from the intermediate aquifer system isin
Clay County, which borders Duval County on the southwest side (Huff and McKenzie-Arenberg
1990).

3.4.2.3 Surficial Aquifer System

The surficial aguifer system is not a single continuous aquifer. Rather, it is a series of
discontinuous and thin aquifers progressing in age from oldest (Miocene) in east central Floridato
youngest (Pleistocene and Holocene) in eastern Duval County where Northside Generating Station is
located.

In parts of Duva County a limestone unit is the principal water-bearing unit in the surficial aquifer
system (Toth 1993). A series of high-standing Pliocene and Pleistocene beach deposits extends inland
from the present-day coastline. The surficia aguifer consists of medium- to fine- grained sand in these
areas. In swampy lowland areas (e.g., at Northside Generating Station) the water table is at or near the
land surface throughout most of the year.

According to Toth (1993), the surficial aquifer system is recharged by local rainfall, ditches,
tributaries, septic tank effluent, and percolation pond effluent (a groundwater mound is sustained
beneath percolation ponds by nearly continuous recharge by liquid wastes). Also, in areas where the
elevation of the potentiometric surface of the Floridan aquifer system is above the water table (asit is
at Northside Generating Station), upward |leakage from the upper Floridan aquifer to the surficial
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aquifer system may occur. Reverse flow (discharge) occurs when the water table is higher than the
above features. The St. Johns River may aternately recharge and discharge the aguifer during high
tides and low tides, respectively, depending on the water table elevation.

The quality of water taken from the surficial aquifer at depths ranging up to 125 ft is generally
suitable for domestic, commercial, and industria uses in most areas of Duval County (Phelps 1994).
However, some wells are affected by water with high concentrations of chloride from the St. Johns
River, other estuaries, and tidal marshes. Water in clean (low in clays and decaying vegetation) sandy
zones is generally soft (total hardness less than 60 mg/L) and dightly acidic. Water in shellbeds of
limestone is generally hard (total hardness greater than 120 mg/L) and dightly alkaline. Iron
concentration generally exceeds EPA’s secondary drinking water standards (which are guidelines rather
than regulatory restrictions). The mean concentration of iron in the surficial aguifer is 1.5 mg/L
compared to EPA’s standard of 0.3 mg/L.

3.4.3 Hydrogeology in the Vicinity of Northside Generating Station
This section discusses production wells in the upper Floridan aquifer, groundwater monitoring
wellsin the surficial aguifer, and groundwater characteristics at Northside Generating Station.

3.4.3.1 Production Wells

There are four active deep production wells (D-1149, D-1150, D-1151, and D-1152) at Northside
Generating Station and a fifth deep production well (D-228) that is on standby (Figure 3.4.2). Based on
the following casing records, there is no interaction between the upper Floridan and surficial aquifer
waters at the four active production wells. Each of these 16-in.-diameter wells was drilled to a depth of
1,104 ft and cased to a depth of 520 ft (USGS 1997). The casing exteriors were cemented to the
surface. Cemented casings are periodically pressure-tested for leaks. When aleak isidentified, awell is
either repaired or the casing interior is plugged with cement and abandoned. Presumably the casings
were placed at least 10 ft into the upper Floridan aguifer and certainly below the confining stratain the
lower Hawthorn Formation. There is no published casing record for well D-228 that was drilled to 850
ft. Well D-228 appears to have casing that effectively seals off the surficial aguifer. The potentiometric
surface had an average water level elevation of 25.1 ft for well D-228 during the 1996 water year
(USGS 1997). Well D-1152 (with a published casing record) had a lower average water level elevation
(20.8 ft) during the same time interval. If al other influencing factors are equal, these data suggest that
well D-228 may be as effective as well D-1152 in preventing |eakage through the casing.

The 18-year historical record (1978-96) of potentiometric surface heights is inconclusive in terms
of whether these heights are declining or recovering at Northside Generating Station. The
potentiometric surface heights of wells D-228 and D-1152 have declined from their historically highest
levelsin 1983 (29.4 ft and 26.5 ft, respectively). In contrast, the heights of the potentiometric surfaces
for wells D-1149, D-1150, and D-1151 reached their historically highest levels during the
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Figure 3.4.2. Location map for upper Floridan aquifer production wells, surficial aquifer
monitoring wells, and proposed ash storage area and runoff ponds.
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1995-96 water year (36.4 ft, 42.0 ft, and 24.8 ft, respectively) (USGS 1997). Data collected during
more recent water years have not yet been published.

3.4.3.2 Surficial Aquifer Monitoring Wells

JEA (1997b) reports the results of quarterly groundwater quality sample analyses for seven
surficial aquifer monitoring wells to the FDEP, Northeast District, Jacksonville, Florida. Other wells
are plugged and abandoned or utilized only for measuring the depth to the water table. The seven
surficia aquifer monitoring wells are at scattered locations around Northside Generating Station
(Figure 3.4.2).

A background well (NS19) islocated about 375 ft north (upgradient) from the dredge spoil pile.
Onewell (NS14) islocated on the inside edge of the L-shaped dredge spoil pile. Two more wells are
located near the northwest and southwest corners of the northern tank farm (NS16 and NS27,
respectively). The western boundary of this tank farm is about 500 ft from the west fork of San Carlos
Creek, atributary to St. Johns River. Another two wells (NS22 and NS23) are located near the
southeast corner of the evaporation/percolation ponds. Another well (NS25) is located on the south side
of the fud oil tank farm and adjacent to the confluence of the east and west forks of San Carlos Creek.

Well depths range from 11 to 20 ft. Fine, loose sand is the predominant sediment encountered in all
the wells. Surface elevations range from 4.3 to 12.9 ft amd. Water table elevations range from 0.1 to
2.9ftamd. Seasonal variations in water table elevations range from 3 to 6 ft. Higher water table
elevations and greater water table fluctuations are associated with wells at higher surface elevations.

Five of the seven wells were monitored mainly for inorganic constituents, as shown in Table 3.4.1.
Fourth-quarter analytical results for 1993 and 1995 are presented. These data are provided by JEA to
the FDEP under terms of their groundwater permit. Water samples from two wells (NS22 and NS23)
close to the evaporation/percolation ponds have high concentrations of sulfate, chloride, and total
dissolved solids. The other three wells all meet EPA secondary drinking water standards for these
congtituents. Analyses did not detect the presence of metals above their detection limits. Iron was not
included in these analyses. All water samples were dightly acidic (pH between 5 and 6), including
samples from the background well (NS19).

The water quality was better in all five wells when the water table was high in 1995. When the
water table is high as aresult of infiltrating rainwater, the surficial aguifer discharges to San Carlos
Creek, nearby ponds, and ditches. Conversely, when the water table is low, the surficial aquifer may be
recharged by the creek, nearby ponds, and ditches.

Two compliance wells (NS25 and NS27) are adjacent to fuel oil tank farms. These wells were
monitored for the presence of many organic compounds that are commonly associated with fue oil.
Analyses did not detect the presence of any of these compounds above their detection limits.
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Table3.4.1. Water table elevations and concentrations of chemicalsin 1993 and 1995 water samples from the surficial aquifer
at Northside Generating Station

Background Dredge spoil Northern tank Percolation Percolation
well areawell farm well pond well pond well
(NS19) (NS14) (NS16) (NS22) (NS23)

Parameter 1993 1995 1993 1995 1993 1995 1993 1995 1993 1995
Surface elevation, ft amd 13 13 11 11 13 13 6 6 8 8
Weater table elevation, ft amdl 6 10 5 10 4 9 2 3 4 7
pH 6 6 5 6 5 6 6 6 6 6
Sulfate, mg/L 7 5 18 11 12 8 680 500 1100 690
Chloride, mg/L 27 4 15 9 7 12 290 89 420 160
Total dissolved solids, mg/L 140 82 120 120 44 71 1800 820 2600 1300
Total organic carbon, mg/L 7 5 5 4 2 4 14 26 11 29
Total organic halogens, .g/L 19 35 25 33 14 21 62 44 50 49
Metals BDL® BDL BDL BDL BDL BDL BDL BDL BDL BDL

3BDL = below detection limits.
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Three surficial aguifer studies were conducted for JEA from 1992 to 1995 in areas adjacent to one
another. Thefirst study (Law Engineering 1992) was initiated to support the development of a new
groundwater monitoring plan for a proposed sudge disposal site on the dredge spoil berms. Law
Engineering used existing surficial aquifer wells to characterize local groundwater conditions around
the dredge spoil area. However, the proposed project was cancelled, and the new wells were never
installed. Similar characterizations were completed in support of limited contamination assessments for
the surficial aquifer immediately downgradient from the combustion turbines on the southeast side of
the dredge spoil area (EMCON 1995), and the nearby tank farm (RBA 1995). Results of these three
independent groundwater characterizations are presented in Table 3.4.2. Estimates of aquifer porosity,
hydraulic conductivity, hydraulic gradient, and groundwater velocity varied by factors of 2, 21, 12, and
20, respectively. The wide variation in estimated groundwater velocities indicates contaminant travel
times ranging from afew decades to over 100 years to reach San Carlos Creek.

Table 3.4.2. Hydraulic characteristics of the surficial aquifer in the vicinity of the
dredge spoil, tank farm, and combustion turbine areas

Combustion
Dredge spoil® Tank farm” turbines’
Conductivity, ft/day 57 0.27 45
Gradient 0.002 0.0036 0.0003
Porosity 0.15 0.25 0.30
Groundwater velocity, ft/year 28 14 16

3 aw Engineering 1992.
PRBA 1995.
‘EMCON 1995,

3.4.3.3 Water Quality

In 1996, chloride concentrations ranged from 20 to 36 mg/L for individual quarterly samples from
the four active production wells (D-1149, D-1150, D-1151, and D-1152) at Northside Generating
Station (USGS 1997). Similar samples of specific conductance ranged between 488 and
613 umhos/cm at these wells. Two wells (D-3841, located 10 miles to the east, and D-1095, located
10 miles to the west) had concentrations ranging from 13 to 20 mg/L for chloride, 86 to 100 mg/L for
sulfate, 296 to 338 mg/L for total dissolved solids, and 480 to 530 wmhos/cm (Phelps and Spechler
1997). Table 3.4.3 presents a compilation of annual average concentrations for four quarterly water
samples from the four active production wells and the two offsite wells. Although total dissolved solids
were not reported at Northside Generating Station, specific conductance is a good estimator of total
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dissolved solids. Based on a comparison of the maximum specific conductance at Northside Generating
Station with the specific conductance at the two offsite wells and assuming asimilar

Table 3.4.3. Upper Floridan aquifer water quality in production wellsat Northside
Generating Station compar ed with wells located 10 miles east and west of the station®

Well

D-1095, D-3841, D-1149, D-1150, D-1151, D-1152,
10 miles 10 miles at the at the at the at the

Parameter west east station station station station
Chloride, mg/L 13 17 20 35 22 23
Sulfate, mg/L 86 93
Specific conductance, 480 520 514 589 537 502
wmhos/cm
Total dissolved solids, mg/L 296 338

#Well-head samples are from wells drilled to similar depths. Samples were collected from D-1095 and D-3841 in
the 1994-95 water year (Phelps and Spechler 1997) and from the Northside Generating Station wells in the 1995-96
water year (USGS 1997).

percentage increase in total dissolved solids at Northside Generating Station, total dissolved solids at
station wells might exceed 400 mg/L at times.

Older data are available for comparison with these more recent data. Comprehensive water quality
data for well D-1149 were collected in September 1978 (USGS 1980), while more limited data were
collected in October 1976 for wells D-228, D-1150, and D-1151 (Table 3.4.4). A comparison of the
more recent data in Table 3.4.3 with the older datain Table 3.4.4 suggests that chloride concentrations
and specific conductance have increased by about 10 and 20%, respectively, over the past 20 yearsin
upper Floridan aquifer production wells at Northside Generating Station.

It isunlikely that the surficial aquifer would discharge into the upper Floridan aquifer at any time
in the near future at Northside Generating Station. The only short-term scenario is onein which a
casing failswhile a deep cone of depression is developing around a producing upper Floridan aquifer
well. However, well casings are periodically examined for leaks and, when necessary, the well casing is
repaired or the well is plugged and abandoned. The potentiometric surface in shut-in wells would
recover and—if a shut-in well has afailed casing—Ileakage would be upward from the upper Floridan
aquifer to the surficial aquifer.

The following potentiometric data were obtained from four production wells (all drilled to a depth
of 1,104 ft) at Northside Generating Station. In 1996, the potentiometric surface of the upper Floridan
aquifer ranged from 17.0 to 41.7 ft above the land surface elevation of 10 ft amd (USGS 1997). The
potentiometric surface elevations were influenced by two factors [the time of the year and length of
time since a particular well temporarily ceased production (i.e., was shut-in)]. The rate of
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potentiometric surface decline is between 0.33 and 0.75 ft per year (Phelps and Spechler 1997). Using
the lowest potentiometric surface observed in 1996 (17 ft) and assuming that the water table

Table 3.4.4 Upper Floridan aquifer water quality in production wells at Northside
Generating Station based on previous data®

Well
Parameter D-228 D-1149 D-1150 D-1151

Specific conductance, 415 425 440 460
wmhos/cm

Alkalinity, mg/L 160

Bicarbonate, mg/L 190

Hardness, mg/L 204 250 212 240
Calcium, mg/L 55

Magnesium, mg/L 27

Sodium, mg/L 14

Potassium, mg/L 2

Chloride, mg/L 18 24 20 20
Sulfate, mg/L 80

Fluoride, mg/L 1

#Water samples from well D-1149 were collected in September 1978. All other water samples were
collected in October 1976.

coincides with the land surface, it would take between 21 and 50 years beyond 1999 for the
potentiometric surface to fall below the land surface.

3.4.4 Groundwater Use

This section discusses groundwater use quantitatively for industrial, commercial, municipal, and
private user categoriesin Duva County. Also, groundwater consumption at Northside Generating
Station and its nearby neighbors (within 2 miles) is discussed.

Huff and McKenzie-Arenberg (1990) provides groundwater use data for Duval County from 1975
to 1988, and more recent groundwater use data through 1996 are provided by individual SIRWMD
annual water use surveys (Figure 3.4.3). Total groundwater use increased from 152 Mgd in 1975 to
169 Mgd in 1988 (Huff and McKenzie-Arenberg 1990), but decreased to 151 Mgd in 1995 (Florence
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and Moore 1997). Total groundwater demand is expected to increase by 43 Mgd between 1995 and
2020 (Vergara 1998).

A comparison of 1988 and 1995 data shows that public use isincreasing while all other categories
of use are declining. Public use of municipal wellsin 1988 and 1995, respectively, was
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approximately 95 and 100 Mgd; domestic or household use of private wells was 15 and 12 Mgd;
agricultural use was 15 and 3 Mgd; and industrial use or electric power generation was 44 and
30 Mgd.

Vergara (1998) identifies southeastern Duval County as a priority water resource caution area.
Northside Generating Station and the St. Johns River Power Park are adjacent to the northern boundary
of this caution area. Caution areas are regions where existing and reasonably anticipated sources of
water and conservation efforts may not be adequate to (1) supply water for all existing legal uses and
reasonably anticipated future needs and (2) sustain the water resources and related natural systems.

Northside Generating Station and the St. Johns River Power Park pump groundwater for processes
and systems requiring potable water. Treated groundwater is used for domestic and sanitary needs,
various washes, miscellaneous equipment, advanced water treatment, boiler feedwater makeup, boiler
and preheater washes, and fire protection. Although JEA is permitted to withdraw a maximum of
3 Mgd from the four deep wellsin the upper Floridan aquifer at Northside Generating Station,
groundwater consumption averaged 0.64 Mgd in 1996. The maximum allowable annual usage for the
Northside facility is 730 Mgal/year, which is equivalent to 2 Mgd for each day of the year. The
consumptive use permit was issued in 1993 and expires in 2000. The permit was modified in December
1996, but the alocation for groundwater consumption was not changed in the 1996 modification. St.
Johns River Power Park also obtains its groundwater from onsite wells. Groundwater consumption by
the Power Park averaged 3.57 Mgd in 1995 (Florence and Moore 1997).

Gate Maritime Properties, Inc., and the Jacksonville Port Authority, located within 2 miles of
Northside Generating Station, are currently permitted to withdraw groundwater from the upper
Floridan aquifer from atotal of eight wells. Collectively, these two facilities are permitted to withdraw
1.3 Mgal/year, which isless than 1% of the permitted consumption rate at Northside Generating
Station.

3.4.5 Soils

Where undisturbed by prior construction activity, soils in the area of Northside Generating Station
are only dightly modified by westhering from the Pleistocene beach sands from which they were
derived. They are predominantly unconsolidated, medium to fine quartz sand with lesser amounts of silt
and even smaller amounts of clay to depths of greater than 20 ft. The water tableis at or near the
surface most of the year. Weathering processes such as oxidation and leaching are retarded where the
soil is usually saturated. The only appreciable soil alteration results from the growth and decay of
wetland vegetation.

3.4.6 Geologic Hazards

This section discusses the potential for subsidence, settlement, and erosion by storm surge. Also,
the probability of damage from an earthquake and associated liquefaction is discussed.
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3.4.6.1 Subsidence

Cover-collapse sinkholes are common to the west and south of Duval County, but they are rarely
found at the surface in northeastern Florida (Beck and Sinclair 1986). Cover-collapse in central Florida
and the southern reaches of the St. Johns River basin is a phenomenon where the near-surface
Hawthorn and younger sands, silts, and clays collapse into solution cavities in the underlying Ocala
Group. The size and severity of collapse at the surface is related to the thickness and bearing strength
of the near-surface sediments. Collapse of the surface into buried Ocala Group sinkholesis possible
but extremely rarein Duval County (Beck and Sinclair 1986). The greater thickness of the Miocene to
Holocene sedimentsiis believed to prevent cover-collapse sinkholes from propagating to the surface.
When such features do reach the surface, they are not as severe. However, small-scale subsidence may
occur over near-surface shell beds or limestone lenses of Miocene to Holocene age. One small
topographic depression is located on the south side of the 40-acre dredge spoil site at Northside
Generating Station. This depression may be a sinkhole or possibly a settlement feature caused by the
loading of dredge spoil. Another small topographic depression that may have been caused by
subsidence lies immediately south of the dredge spoil site.

3.4.6.2 Settlement and Erosion

Uniform sandsin the vicinity of Northside Generating Station are not expected to experience long-
term settlement or appreciable differential (uneven) settlement. Settlement occurs rapidly in free-
draining sands. Unconsolidated sands that are located in critical areas may be eroded by infrequent
storm-surge.

3.4.6.3 Earthquakes

The Northside Generating Station site contains medium- and fine-grained sands and silts below the
water table that are susceptible to liquefaction (Seed and Idriss 1971). Such soils lose their strength
under vibratory motion. There is a greater than normal risk of structural failure at such sitesduring a
strong-motion earthquake.

Algermissen et a. (1990) used the entire history of earthquakes in eastern North America through
1988 to produce probabilistic ground motion estimates. These estimates are the basis for Uniform
Building Code (UBC) guidelines. All of Northern Floridais located in seismic zone 1 of the UBC
(ICBO 1995). Earthquakes have 10 and 63% probabilities of producing peak ground accelerations
(PGAS) in excess of 0.05 g at least once in 50 and 500 years, respectively, on rock foundations
anywhere in seismic zone 1. The UBC design PGA for seismic zone 1is0.075 g.

There are no state of Florida or local seismic building codes. However, the Southern Building
Codes Conference recently published a set of standard codes for the southeastern United States (SBCC
1997). A PGA of 0.05 g would produce minor damage to structures founded on rock and designed to
resist earthquakes. Somewhat greater damage would occur to structures founded on unconsolidated
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sediments. Seed and Idriss (1971) consider a PGA of 0.05 g to be somewhere near the threshold of
liquefaction in medium- to fine-grained and loose sand that is located below the water table.

The Charleston, South Carolina, earthquake of 1886 probably produced the strongest ground
motion of record in northeastern Florida. The modified Mercalli intensity (MMI) of this earthquake
was estimated at V to VI in Jacksonville, based on newspaper accounts of eye-witness perceptions
(Bollinger 1986). Although an earthquake with an MMI of VI is capable of causing wide-spread panic,
the only damage islikely to be fallen plaster and damaged chimneys.

Thereisahistorical record of mild earthquakesin Florida (EV SC 1981a). An earthquake with an
epicentral MM of V struck near Jacksonville in August 1900. A similar earthquake in the future
would be felt in the region surrounding Northside Generating Station. However, damage would be
minor and confined to older, poorly constructed buildings. The largest earthquake in Florida struck
Gainesvillein 1879 with an MMI of V1 in the epicentral area. Although this earthquake was widely felt
along the Atlantic coast from Savannah, Georgia, to Daytona Beach, Florida, the only damage reported
was plaster fallsin afew older homesin St. Augustine.

3.5 FLOODPLAINS, STORM SURGE, AND WETLANDS

3.5.1 Floodplains

The 100- and 500-year floodplains along the St. Johns River for the areaincluding and
surrounding Northside Generating Station have been identified by the Federal Emergency Management
Agency (FEMA 1989). The elevations of the 100- and 500-year floodplains are 7 and 10 ft amd,
respectively. Water storage provided by the vast array of tidal marshlands east and north of
Jacksonville limits the extent of flooding that could occur along the lower St. Johns River near
Northside Generating Station (COE 1961).

Mogt of the land for the existing and proposed power blocks is located above the 500-year
floodplain because it is at an elevation that dightly exceeds 10 ft amd (USGS 1992b). A small portion
of this land aong the southern edge of the existing and proposed structures could be inundated by an
approximate 100- to 500-year flood to depths averaging less than 1 ft (i.e., nuisance flooding).

The St. Johns River Power Park’s coa conveyer that originates on Blount 1sland, the water intake
flume, and the discharge collector basin are elevated structures that cross the floodplain. The coal
conveyer is elevated above the 500-year floodplain. The intake flume and collector basin would be
either partially or completely submerged during an approximate 500-year flood. The base of the
vertical turbine pumps that supply cooling water to the condensers are above the 500-year floodplain.

The existing and proposed fuel and sorbent unloading facilities are located within the 100-year
floodplain. These structures either have or would have the capability to moor and unload large ships
and comply or would comply with al applicable regulations governing the design, installation, and
maintenance of marine/harbor facilities. Some of the ancillary structures, piping, and equipment related
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to the operation of these facilities also are located either totally or partialy within the 100-year
floodplain.

3.5.2 Storm Surge

Floridais located in one of the most hurricane-prone regions of the United States. A hurricaneisa
tropical storm whose wind velocities equa or exceed 74 mph. Damage from hurricanes is caused by
intense precipitation, extreme winds, and wind-induced tides and wave action known as storm surge,
which can result in flooding, erosion, and washout. Hurricane Dora (September 1964) was the first
hurricane north of Stuart, Florida, to strike perpendicular to the coast of Florida from the Atlantic
Ocean since the Great Hurricane of 1880 (Rabon 1970; Williams and Duedall 1997). Damage at
Jacksonville caused by Dora exceeded that of either Andrew (1992) or Hugo (1989).

Sustained winds attributed to hurricane Dora were 125 mph at St. Augustine and 82 mph at the
Jacksonville airport (Rabon 1970; Williams and Duedall 1997). Rainfall during the 4-day storm
exceeded 10 in. over a 10,000-mile? area—an estimated 50-year, 4-day storm. A 10-ft storm tide
caused extensive erosion and inundation of the beaches and coastline near Jacksonville. Beach roads
were washed out and buildings were swept into the sea.

Hurricane Dora also caused considerable wind-induced flooding along the St. Johns River in
Jacksonville (Rabon 1970; Williams and Duedall 1997). High winds caused massive utilities failure,
and numerous trees were uprooted. Tota damage was estimated at $250 million dollars (more than
$1 billion in 1990 dollars).

The maximum water surface elevation recorded at the Main Street Bridge (22.7 miles upstream
from the mouth of the river) in Jacksonville was 5.21 ft amd; this elevation occurred on September 10,
1964 during hurricane Dora (USGS 1997). Northside Generating Station is located approximately
10 miles upstream from the mouth of the river (EVSC 19814a). Using the storm tide elevation of
10 ft amd at the mouth of the St. Johns River as areference, the maximum water surface e evation that
occurred in the vicinity of the station during hurricane Dorawas 7.9 ft amd (obtained using linear
interpolation based on the relative distances from the mouth of the river). This amount is less than the
elevation of approximately 10 ft amd at the base of Northside' s existing turbine building.

Other hurricanes have caused elevated water surface along the St. Johns River at Jacksonville that
were less than the storm surge observed during hurricane Dora (COE 1961): (@) 4.8 ft amdl,

October 13-21, 1944; (b) 3.0 ft amsl, October 79, 1946; and (c) 4.7 ft amdl, October 15-19, 1950.
Waterfront areas in downtown Jacksonville experienced minor flooding during the 1944 and 1950
hurricanes.

The somewhat inland location of Northside Generating Station is partially protected from storm
surge by the narrow coastal strip, comprising the beach and beach ridge, which lies between the
Atlantic Ocean and Intracoastal Waterway (COE 1961). The beach ridge along the dune line has an
average elevation in the range from 10 to 12 ft amdl. Marshlands east and north of Jacksonville serveto
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absorb tides and limit the extent of flooding. Historically, hurricanes have tended to move parald to
the coast of Florida and bypass Jacksonville.

A design hurricane-tide elevation in the range from 4 to 6 ft amd has been quoted for the
Jacksonville riverfront (COE 1961). This range does not include wave run-up and ponding on lands
along the waterfront. The city of Jacksonville is preparing storm surge maps, which have not yet been
issued.

The JEA has an emergency plan ready for implementation that provides for mobilization of the
necessary resources to respond quickly and effectively to a major disaster such as a hurricane (JEA
1996b,c). The advanced preparation and planned response protect personnel, minimize property
damage, and minimize the time required to restore electrical service to the community if damage does
occur.

3.5.3 Wetlands

The delineated wetlands in the vicinity of the proposed project are shown in Figure 2.1.7. The
freshwater habitats that are an integral component of wetland ecosystems in the vicinity of Northside
Generating Station consist of two creeks, their associated hardwood swamps, and small isolated gum
swamps. Types of terrestrial habitat or communities within the hardwood swamps include cypress,
bottomland hardwood, and bayhead. These freshwater systems are typical of similar habitats
throughout the region where fluctuations in water levels and stream flow with time are the primary
factors that determine or regulate the abundance and diversity of freshwater organismsresiding in these
systems. The hardwood swamps drain into the salt marsh via small streams and provide some nutrient
and organic food sources for organismsin the upper salt marsh/tidal creek complex. The water level
varies seasonally in these freshwater habitats with depths up to 20 in. occurring during wet seasons and
with standing water restricted to local depressionsin dry periods. The isolated gum swamps occur in
the area as small depressions within the pine flatwood vegetation types. These swamps are important to
the surrounding pine flatwoods in that they aid in drainage and in nutrient regeneration. Water retention
in this community type is also seasonal, being prevaent during wetter months and subsiding
dramatically during the drier periods. The fauna of these freshwater systems are adapted to the
fluctuating water levels characteristic of these habitats. Within the hardwood swamp (which also
includes the cypress, bottomland hardwood, and bayhead habitats and their associated creeks),
5 gpecies of mammals, 12 bird species, 3 reptile species, and 9 species of amphibians (mostly frogs)
have been observed. Some of the dominant herbaceous plant speciesin the hardwood and cypress
swamps include bladderworts, duckweed, pickerelweed, and cattails.
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3.6 ECOLOGICAL RESOURCES

This section summarizes and provides an overview of the ecological resources, including aquatic
and terrestrial ecosystems, in the vicinity of Northside Generating Station. Of particular importance is
the 46,000-acre Timucuan Ecological and Historic Preserve that borders the Site to the east. Because
detailed descriptions of the ecological resources, including extensive specieslists, are available in other
documents previously prepared for Northside Generating Station and the St. Johns River Power Park
(EVSC 1981a,b; JEA 1976; EPA 1981), the purpose of this section is to identify the major ecological
habitats and community types on and near the site, provide a brief description of the major aguatic and
terrestrial resources associated with these habitat types, and discuss the functional relationships
between these habitats and communities in terms of how they relate to each other as integrated
ecologica systems. The amount of detail provided for each of the ecological components described
below generdly reflects the potential level of effect that the proposed project could have on each of
these components. For example, the proposed project is not anticipated to affect any of the terrestrial
habitat typesin the site vicinity; but the potential to impact agquatic resources is much higher.
Therefore, more detail is provided for the aguatic systems.

3.6.1 Terrestrial Ecology

Northeastern Florida is categorized as southern mixed forest, which is characterized by tall forest
with broadleaf deciduous and evergreen species. Nine major types of terrestrial habitat or communities
occur in the vicinity of Northside Generating Station including pine flatwoods, grassy scrub, grassy
scrub/pine flatwoods, hardwood swamp, hardwood hammock, bottomland hardwood, bayhead, and
cypress swamp (EPA 1981). Isolated gum swamps a so occur in the area as small depressions within
the pine flatwoods. The salt marsh systems that border San Carlos Creek and other tidal estuariesin
the area are also considered terrestrial communities; however, because they are transitional habitats
between terrestrial and aquatic systems and because of their high ecological importance, the ecology of
these systems is described in Section 3.6.2.

Both game and non-game species of wildlife are associated with these terrestrial and wetland
communities in the vicinity of the site. Game species include whitetail deer, eastern gray squirrel,
marsh rabbit, and bobwhite quail. Some of the more common non-game species include raccoons and
opossums; river otters are observed less frequently.

3.6.2 Aquatic Ecology

The aguatic ecosystems in the vicinity of Northside Generating Station are typical of southeastern
coastal ecosystems and consist of two major habitat or community types: the St. Johns River estuary
and the tidal creeks and their associated salt marsh estuaries. These two ecosystems are relatively
distinct in terms of their hydrodynamic, physicochemical, and biological character.
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The tidal creek and salt marsh systemsin the area of Northside Generating Station are contiguous
with the extensive southeast coastal marsh system and are well recognized for their ecological and
commercial importance. Salt marsh systems provide several ecological servicesto the surrounding
estuarine communities. These habitats function as nursing, spawning, and/or feeding areas for severa
species of commercially and recreationally important fish and shellfish species such as shrimp, crabs,
seatrout, and menhaden. The salt marsh system also (1) helps to filter and process pollutants, nutrients,
and sediments; (2) functions as an aquifer recharge zone; and (3) helps to maintain a proper balance of
salinity regimes in wetland aress.

Tidal flow and sdlinity regimes are the primary factors that dictate and regulate the structure and
function of the biological communities of these salt marsh/tidal creek systems. Tidal flow provides
nutrients and materials to organisms residing within the tidal creek/salt marsh complex and transports
organic food sources and other nutrients to other areas of the estuarine system. Black needle rush and
salt marsh cord grass are the predominant vegetation types that ultimately form the primary energy
base of the food chain, particularly for many invertebrates and detritivore species (organisms that
primarily eat decaying organic matter). The salt marsh systems that directly border the St. Johns River,
such as those that occur along the river channel of the Blount ISland area, are somewhat disturbed
because of channdlization, seawalls, and rip rap embankments. Extensive, relatively undisturbed tidal
marshes, however, border San Carlos Creek in the vicinity of Northside Generating Station.

In addition to the emergent macrophytes (plants that extend above the water surface) such as black
needle rush and cord grass, periphyton (algae attached on underwater rocks and pilings) also contribute
to the organic matter base of the salt marsh/tidal creek food web. Periphyton serve, for example, as
forage for grazers such as gastropod molluscs and fiddler crabs. On a seasona basis, some of the
organic matter production within the tidal creek/salt marsh complex is retained within the system,
providing afood base for many invertebrate and some fish species. Submergent macrophytes (plants
that do not extend above the water surface) such as seagrasses are generally absent in the back channel
of the St. Johns River, primarily because of (1) unfavorable turbidity and salinity regimes which limit
their distribution and (2) the disturbed shorelines and channelization which hinder their growth.

The benthic communities of the estuarine systems in the site vicinity are dominated by
macroinvertebrates that are characteristic of southeastern estuarine ecosystems. There are two distinct
assemblages of macroinvertebrates inhabiting the estuarine systems in the vicinity of Northside
Generating Station: those associated with the fine mud and sand substrates of the tidal creeks, such as
polychaetes and amphipods; and those residing in the silt and mud substrates of the St. Johns River,
such as the small clam, Mulinia sp. Within the St. Johns River, many mollusc species have undergone
severe reduction of potential habitat as a result of dredge and fill activitiesin construction and
maintenance of the Intracoastal Waterway and the ship channel (Brody 1993). Densities of benthic
invertebrates in both the St. Johns River and the tidal creeks/salt marsh systems are relatively low with
scattered, high-density patches of severa opportunistic species (Brody 1993). The smaller invertebrates
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such as amphipods and polychaetes serve as forage for bottom-feeding fish such as spot and croaker
while the macroinvertebrates such as shrimp and crabs are preferred by predators such as redfish, sea
trout, black drum, and flounder. Also, of commercial importance, are the blue crab and three species of
shrimp which utilize the tidal creek/salt marsh complex during much of their life history for feeding,
growth, and protection from predators.

Even though zooplankton are not an important component of the food web in the tidal creeks and
salt marshes, they are the dominant food source for most species of larval and juvenile fishin the
St. Johns River estuary. Copepods, cladocerans, and larval forms of benthic organisms such as
barnacles and polychaetes (meroplankton) are the dominant zooplankton in the St. Johns River.
Whereas the base of the food chain in tidal salt marshes and wetlandsis primarily detritus (decaying
organic matter) and periphyton, the food chain in the St. Johns River is supported mainly by
phytoplankton and zooplankton (Brody 1993). Phytoplankton and zooplankton are consumed by not
only larval fishes, but zooplankton also serve as the primary food of some ecologically important adult
species such as anchovy and silversides and the filter-feeding menhaden. These species, in turn, serve
as important prey for intermediate-level predators such as seatrout and bluefish.

The St. Johns River estuary supports an abundant and varied fish community including seasona
and permanent residents (menhaden, weakfish, silver perch, spot, croaker, spotted seatrout),
anadromous species (shad, striped bass), and occasional oceanic species that pass through the area
(e.g., bluefish, jacks). Of the 113 fish species that have been identified in the area (EPA 1981), several
are recreationally and commercially important and use the salt marsh/tidal creek areas near Northside
Generating Station for feeding and nursery grounds.

Mean densities of total fish larvae, including shrimp and crab larvae, were found to be
16,000/1,000 m® in the tidal creeks and about 10,000/1,000 m® in the back channel of the St. Johns
River (EVSC 19814). The most common species of ichthyoplankton were weakfish, spot, menhaden,
spotted seatrout, croaker, silver perch, and black drum. Both blue crabs and penaeid shrimp post-
larvae are seasonally common congtituents of the meroplankton (included in ichthyoplankton in terms
of total densities) (JEA 1976; EVSC 1981a).

3.6.3 Threatened and Endangered Species

Although suitable habitat exists for 21 species of terrestrial and aquatic wildlife that are listed as
threatened, endangered, or species of special concern by the U.S. Fish and Wildlife Service and the
Florida Game and Fresh Water Fish Commission, species actually observed in the site vicinity include
the shortnose sturgeon (federa and state endangered), green sea turtle (federal and state endangered),
gopher tortoise (state, species of special concern) (detected indirectly by its burrows), snowy egret
(state, species of specia concern), tricolored heron (state, species of special concern), wood stork
(federal and state endangered), brown pelican (state, species of special concern), and manatee (federal
and state endangered) (Foster Wheeler 19984).
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West Indian manatees have been the subject of increasing scrutiny since the passage of the
U.S. Marine Mammal Protection Act of 1992 and the Endangered Species Act of 1973. Manatees
reside year-round in waters of southern Florida and in northern waters of the state during the summer.
Manatees occupy a variety of marine, estuarine, and freshwater habitats and are found in both turbid
and clear water in depths of at least 3 ft. In coastal areas, manatees tend to travel in water up to 20 ft
deep and typically avoid swift currents. Being herbivorous, manatees feed primarily on freshwater
plants, submerged seagrasses, and plants along shorelines. Manatees are regularly observed in the site
vicinity during warmer months and have occasionally been observed during the winter. The manatee
population in the Jacksonville area consists of one group that remainsin the area throughout the winter
and another group that migrates south with the onset of cooler weather. The survival of the group that
remains during the winter appears to be dependent on artificial therma discharges in the Jacksonville
area (Brody 1993). Based on aerial surveys from 1994 to 1996, manatees have been sighted on
11 occasions during the spring and summer in the St. Johns River within 2 miles of the Northside
Generating Station intake and discharge area (Table 3.6.1); all but one of these sightings were
upstream of the intake and discharge area. In addition, one unofficial sighting of manateesin San
Carlos Creek during the summer of 1997 has been reported. Of the 11 official aerial sightings,
manatees were traveling through the area on 8 occasions, were observed feeding on 2 occasions, and
were resting on 1 occasion. Two of these observations included not only adults but also their calves.

Table 3.6.1. Sightings of manatees in the St. Johns River within 2 miles
of the Northside Generating Station intake and discharge area

Date Adults Calves Observed activity

April 26, 1994 1 0 Traveling
May 12, 1994 1 0 Traveling
May 14, 1994 1 0 Resting

May 26, 1994 1 0 Traveling
June 11, 1994 1 1 Traveling
May 16, 1995 1 0 Feeding

May 30, 1995 2 0 Traveling
August 8, 1995 1 0 Traveling
June 21, 1996 1 0 Feeding

July 29, 1996 1 0 Traveling
August 19, 1996 1 1 Traveling
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Gopher tortoises reside on the Northside Generating Station site, and numerous burrows have
recently been observed in the uplands area north of Ostner Road and east of the dredge spoil site
around the combustion turbine tank farm. Preferred gopher tortoise habitats are dry, well-drained soils
such as may occur within the xeric (dry) pine flatwoods areas or on sandy berms around dredge spoil
and other sandy doping structures. Burrows of gopher tortoises can harbor other protected species
including eastern indigo snakes and gopher frogs, even though neither species has been observed on the
site or in the site vicinity. Wood storks feed in the salt marshes next to the site, and snowy egrets and
tricolored herons have been observed feeding aong the shorelines of adjacent
creeks and the St. Johns River. Brown pelicans frequent the site vicinity on aregular basis and aso
feed in the shalow estuarine systems adjacent to the site.

Although suitable habitat exists in the site vicinity for 26 protected plant species, only the hooded
pitcher-plant (state threatened) isincluded in the Florida Natural Areas Inventory (Foster Wheeler
1998a). The preferred habitat of this speciesis acidic soil associated with pine savannas and bogs; this
habitat is found in peaty-sandy ditches in the site vicinity.

3.6.4 Biodiversity

The biodiversity of an ecosystem or community is defined by the variety or richness of the natural
biotic environment in terms of the number of habitat types and/or species. The biodiversity in the site
vicinity can be characterized as relatively high because of the nature and variety of
community types present and the presence and influence of several marine vertebrate and invertebrate
species from the Atlantic Ocean via the St. Johns River. This variety of community and habitat types
dictates that alarge number and variety of organisms will also occur as aresult of their adaptation to
and their close association with each of these habitat types. Mgjor community types that occur in the
sitevicinity are (1) the upland terrestrial systems including the freshwater wetlands
and creeks, (2) the salt marsh/tidal creek systems which are mgjor transitional zone systems between
terrestrial and aquatic communities, and (3) the St. Johns River estuary complex. Each of these major
ecosystems is relatively distinct in terms of its hydrodynamic and physiochemical character and,
therefore, many of the organisms associated with these systems are unique in terms of their ecological
adaptation and tolerance to existing environmental conditions. These three major ecosystem typesin the
site vicinity are linked hydrodynamically and ecologically, functioning as an integrated ecological
ecosystem. For example, the upland freshwater wetlands provide freshwater (and therefore help to
regulate the salinity regimes) and some nutrient and organic food (detrital) input into the salt
marsh/tidal creek complex. The salt marsh system, in turn provides food, shelter, and breeding areas
for several ecologicaly and commercially important fish and invertebrate species which migrate into
the salt marsh and tidal creeks from the St. Johns River. Contributing to this rich biodiversity in the
area are also the transient or occasional mammal and bird species that utilize these systems for feeding,
breeding, or shelter.
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3.7 CULTURAL RESOURCES

Seventy-five sitesin Duval County are listed in the National Register of Historic Places; 72 of
them are individua historic or archaeological sites and three are historic districts. Although the
Northside Generating Station site has never been comprehensively surveyed for cultural resources
(F. Kedl, Florida Division of Historical Resources, personal communication to S. Marshall, Foster
Wheeler Environmental Corporation, January 21, 1998), at least one previously identified
archaeological site (8Du91) was destroyed by plant construction (EPA 1981). That site, known as San
Carlos Creek A, isdescribed in state records as a “refuse area,” which was located on the east bank of
San Carlos Creek at the first point of high land touched by the creek (L.A. Kammerer, State Historic
Preservation Office, Florida Department of State, personal communication to M. Schweitzer, ORNL,
February 9, 1999). The results of other studies show that the areain the vicinity of the proposed
project isrich in archaeological resources. Nearby sites that have been identified include an extremely
large (about 2,000 x 660 ft) shell midden (a mound or pile of discarded materials typically consisting
of food remains and various artifacts) on Pelotes Idland, less than 3 miles east of Northside Generating
Station; numerous sites around Browns Creek and Clapboard Creek, within 3 miles of Northside
Generating Station; approximately 20 sites on the mainland north of Blount Island, less than 2 miles
from Northside Generating Station; and over 30 prehistoric sites on Fort George Island, located about
9 miles east of Northside Generating Station (JPDD 1994).

Further corroboration of the potential for undiscovered archaeological resources at the proposed
project siteis provided by a study of the adjacent St. Johns River Power Park that was performed in
1980 prior to plant construction. A reconnaissance survey identified 11 archaeological sites and further
investigation indicated that the sites are Orange Period (2000-1000 B.C.) and Savannah Period
(700-1500 A.D.) middens (shell and nonshell) and that there were also two 19th century structures.
According to the Florida State Historic Preservation Officer (SHPO), 8 of the 11 archaeological sites
are digible for the National Register of Historic Places as the St. Johns River Power Park
Archaeological District because of their cultural significance. In late 1981, the Secretary of the Interior
concurred that the St. Johns River Power Park Archaeological District is dligible for listing in the
National Register (EPA 1981).

3.8 SOCIOECONOMICS

This discussion of existing socioeconomic conditions focuses on Duval County, in which Northside
Generating Station is located (Figure 2.1.1). In addition to being the site of proposed construction and
operations activities, this heavily populated county has more than enough housing and public services
available to attract any workers that might move to the area as aresult of the project. The city of
Jacksonville and Duval County merged in the late 1960s to form the consolidated city of Jacksonville,
which encompasses nearly the entire land area of Duva County. The only portions of the county that
are not part of the consolidated city are the three beach communities (Atlantic Beach, Jacksonville

3-49



| JEA EIS

Beach, and Neptune Beach) located east of the Intracoastal Waterway and the small community of
Baldwin in the far western portion of the county.

3.8.1 Population

Table 3.8.1 shows current population for Duval County and its five municipalities and how those
numbers have changed over time. The consolidated city of Jacksonville, with nearly 712,000 residents,
accounts for almost 95% of the county’ s total population. The other four municipalities house the
remainder of the county’s inhabitants, with Jacksonville Beach having the largest population of the four
and Baldwin having by far the smallest. Between 1980 and 1990, Duval County experienced
substantial growth, although it did not keep pace with Florida as awhole. Within the county, Atlantic
Beach and Neptune Beach grew at a much greater rate than did the other municipalities and Duval
County overall. Between 1990 and 1997, Duva County and Jacksonville continued to grow at roughly
the same annua rate they had experienced throughout the 1980s, outstripping all the other
municipalities in the county except for Jacksonville Beach and coming close to Florida's 1990-95
annual growth rate.

Table 3.8.1. Current population and change over timefor Duval County,
itsmunicipalities, and Florida

Percent
1980 1990 change 1995/1997  Percent change
Location population  population 1980-90 population® 1990-95/97

Duval County 571,003 672,971 +17.9 754,048 +12.0

Atlantic Beach 7,847 11,636 +48.3 12,908 +10.9

Baldwin 1,526 1,450 -5.0 1,556 +7.3

Jacksonville 540,898 635,230 +17.4 711,933 +12.1

Jacksonville 15,462 17,839 +15.4 20,520 +15.0

Beach

Neptune Beach 5,248 6,816 +29.9 7,131 +4.6
Florida 9,739,992 12,937,926 +32.8 14,166,000 +9.5

&County and municipality populations are estimates by Jacksonville Planning and Devel opment Department for
April 1, 1997. State population is an estimate by the U.S. Bureau of the Census for 1995.

Sources: U.S. Bureau of the Census 1981; U.S. Bureau of the Census 1991; U.S. Bureau of the Census 1996;
JPDD 1997b.

According to projections made by Jacksonville's Planning and Devel opment Department (JPDD
1996b), growth in Jacksonville and Duva County will continue for the remainder of this decade at
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roughly the same pace as it has since 1980. At thisrate, the consolidated city of Jacksonville will be
home to nearly 735,000 residentsin 2000 and Duval County’s population will exceed 777,000. The
growth rate is expected to dow somewhat after that, but the city still predicts that the popul ations of
Jacksonville and Duval County will be approximately 790,000 and 835,000, respectively, in 2010.
Theratio of city to overall county population is projected to remain essentially unchanged.

3.8.2 Employment and Income

In 1996, the average size of Duval County’s resident labor force was 368,467 (Table 3.8.2), with
nearly 94% of these people living in the consolidated city of Jacksonville. The unemployment ratein
both Jacksonville and Duval County was 3.8%, substantially below the statewide rate of 5.1%.
Although Duval County residents did better than Floridians overall in terms of unemployment, their
1995 average per-capitaincome of $22,337 was dightly less than the statewide average of $23,031.

Table 3.8.2. Employment and income for residents of
Jacksonville, Duval County, and Florida

Per-capita
Number Number Unemployment income,
Labor force, employed, unemployed, rate, 1996 1995
Location 1996 1996 1996 (%) %
Jacksonville 345,540 332,307 13,233 3.8 N/A
Duval County 368,467 354,629 13,838 3.8 22,337
Florida 6,938,000 6,586,000 352,000 51 23,031

Source: University of Florida 1997.

Table 3.8.3 shows how employment within Duval County was distributed among key economic
sectors in 1996. The services sector, which accounted for nearly 30% of al Duva County jobs, was by
far the largest. Other important categories were retail trade (18.5% of all jobs) and the finance,
insurance and real estate sector (11.8% of total employment). And when federa, state, and local
government numbers are added together, they account for 12.8% of all jobs within the county. Because
of the large number of people employed in Duval County, even ardatively small sector like
construction (5.6% of al workers) provides a large number of jobs (22,179).

3.8.3 Housing

As of 1990, there were over 257,000 occupied housing units in Duval County and more than
27,000 vacant units (Table 3.8.4). Almost 94% of these units were located within the Jacksonville city
limits. Sixty-two percent of Duva County’s occupied units were owner-occupied and the remaining
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38% were occupied by renters. Of the vacant units countywide, 4,665 were for sale and 14,049 were
for rent. The median value of an owner-occupied unit within Duval County was $64,000

Table 3.8.3. Employment by economic sector in Duval County, 1996

Number Percent of

Economic sector of workers®  all workers
Agriculture, forestry, and fishing 2,985 0.8

Mining N/A N/A

Construction 22,179 5.6
Manufacturing 29,589 7.5
Transportation, communications, and public utilities 27,841 7.1
Wholesdle trade 24,417 6.2
Retail trade 72,906 18.5
Finance, insurance and real estate 46,654 11.8
Services 116,912 29.6
Federal government 16,855 4.3
State government 7,189 1.8
Loca government 26,384 6.7
Other 560 0.1
Total 394,675 100.0

#These numbers describe all those working in Duva County, regardless of place of residence.
Source: University of Florida 1997.

and the median monthly rent was $355. Although precise updates are not available, it is likely that
these cost figures have increased substantially since 1990. Data released by the Jacksonville Planning
and Devel opment Department (JPDD 19973) indicate that the average construction value of al single
family homes built in the city of Jacksonville during the first half of 1997 was dightly more than
$110,000; this number reflects material and labor costs but does not include land cost or profits.
Between April 1990 and April 1997, there was a net increase of 35,445 housing unitsin Duval
County, with 94% of these located within the city of Jacksonville and the remainder in the county’s
other four municipalities (JPDD 1997b). Of the total units added countywide, just over 72% were
single family dwellings, dightly more than 23% were multi-family units, and less than 5% were
mobile homes. In the beach communities, there was a higher percentage of multi-family units and a
much lower percentage of mobile homes than for the county as awhole. Although it is still too early to
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tell if it isatrend or an anomaly, the number of building permits issued for multi-family units
countywide was substantialy higher in 1996 and the first half of 1997 than it had been earlier in the
decade (JPDD 1997a,c).

Table 3.8.4. Housing data for Jacksonville and Duval County?

Jacksonville Duval County

Number of occupied housing units 241,384 257,245
Percent of units occupied by owner 62.1 62.0
Percent of units occupied by renter 37.9 38.0
Number of vacant housing units 25,764 27,428
Number of vacant units for sdle 4,356 4,665
Number of vacant units for rent 13,377 14,049
Median vaue owner-occupied unit, $ 62,900 64,000
Median rent, $ 353 355

3All data are for 1990.
Source: U.S. Bureau of the Census 1991.

3.8.4 Local Government Revenues

Duval County received over $2.3 billion in total revenuesin fiscal year 1995, with the largest share
(42.3%) coming from charges for services (Table 3.8.5). Other important revenue sources were taxes
and impact fees (15.6%), state and other governments (7.0%), and the broad category of “other sources
and transfers’ (33.2%).

The tax revenues received by Duva County come from avariety of sources. Real property and
tangible personal property in Duval County are taxed at the rate of approximately $2.22 per $100 of
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Table 3.8.5. Revenue by source for Duval County, fiscal year 1995

Revenue Percent of
Source (x $1,000) total revenue
Taxes and impact fees 361,588 15.6
Federal grants 35,148 15
State and other governments 162,838 7.0
Charges for services 979,592 42.3
Fines and forfeitures 9,135 0.4
Other sources and transfers 769,023 33.2
Total 2,317,324 100.0

Source: University of Florida 1997.

assessed value (FDR 1997). Property owned by government entities (such as JEA) is not subject to
taxation, but JEA does make in-lieu-of-tax payments to the local government. Also, the interest of a
private company in a public-private partnership (like the proposed project at Northside Generating
Station) would be subject to taxation. In addition to the ad valorem property tax, there are severa
different sales taxes that benefit local communities. The state of Florida assesses a sales tax of 6.0%, a
portion of which is shared with the local jurisdictions in which sales are made. There also are a number
of local option sales taxesin Duval County: a 0.5% transit system surtax on all sales up to $5,000; a
4% Tourist Development Tax on short-term living accommodations; and a 2% Convention
Development Tax on short-term living accommodations (FLCIR 1997). Although there is no persona
income tax in Florida, there is a corporate income tax of 5.5% assessed by the state.

3.8.5 Public Services
3.8.5.1 Education

During the 1995-96 school year, Duval County’s 158 public schools had atotal enrollment of
120,898 students in kindergarten through grade 12. The ratio of students to full-time-equivalent
teachers was 24.89 to 1 in the elementary grades and 22.54 to 1 at the secondary level. The breakdown
of public school teachers as of fall 1996 was as follows: 2,988 elementary school teachers;
2,204 secondary school teachers; 1,112 teachers for exceptiona students; and 97 teachers in other
categories (University of Florida 1997).

3.8.5.2 Utilities
The city of Jacksonville owns and operates two extensive potable water supply and distribution
systems, known as the North Grid and the South Grid, as well as several small satellite systems. Since
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mid-1997, these city-owned facilities—as well as the city’ s wastewater treatment facilities—have been
controlled and operated by JEA. There currently are about 8 functioning water treatment plantsin the
North Grid and 12 in the South Grid (F. Brown, JEA, personal communication to M. Schweitzer,
ORNL, February 2, 1998). Table 3.8.6 shows that existing capacity exceeds average use in both the
North and South Grids, leaving a substantial surplus in each. Nonetheless, the city plans to continue
making improvements to its systems, asit has done in recent years, in order to meet future demand and
improve water quality. In addition to the city facilities, there are some small investor-owned utilities
operating in the city. Some rura portions of Jacksonville do not yet receive potable water from a
centralized system, and residents of these areas get their water from individual wells. Outside of the
Jacksonville city limits, the municipdities of Atlantic Beach, Baldwin, Jacksonville Beach, and
Neptune Beach operate their own separate centralized water systems (JPDD 1993a).

The city of Jacksonville operates five regional wastewater collection and treatment districts,
covering al of the urbanized areas within the city limits. In addition, there are a number of investor-
owned utility companies operating in Jacksonville as well as severa hundred private package

Table 3.8.6. Capacity and use of Jacksonville's potable

water and sewage treatment systems
[Units are million gallons per day (Mgd).]

Capacity  Average use Surplus

Potable water system (as of 12/31/97)
South grid 86.53 36.69 49.84
North grid 117.77 41.19 76.58
Sewage treatment system (as of 12/31/96)

District 1 52.50 31.82 20.68
District 2 10.00 3.79 6.21
District 3 10.00 5.83 417
District 4 11.00% 9.93 1.07
District 5 5.00° 459 0.41

A construction permit has been issued to expand the District 4
plant to a capacity of 15.00 Mgd.

PA construction permit has been issued to expand the District 5
plant to a capacity of at least 7.50 Mgd.

Source: F. Brown, JEA, personal communication to
M. Schweitzer, ORNL, February 2, 1998.

treatment plants serving individual businesses (JPDD 1993b). Existing capacity and average use for
each sewage treatment district are shown in Table 3.8.6. District 1 clearly has substantial surplus
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capacity, while average demand in Districts 4 and 5 is very close to existing treatment capacity.
Construction permits have been issued for plant expansions in these last two districts. The city also
plans to upgrade its District 3 plant, and it has the capacity to transfer up to 2 Mgd from District 4 to
the District 1 treatment plant ( F. Brown, JEA, personal communication to M. Schweitzer, ORNL,
February 2, 1998). Jacksonville households and businesses that do not yet have centralized sewer
service utilize individual septic systems. Outside the city, all four of Duval County’s smaller
municipalities have their own centralized sewage systems.

3.8.5.3 Police and Fire Protection

The Jacksonville Sheriff’s Office, which has approximately 2,400 employees and an overal budget
of over $160 million, has jurisdiction over the consolidated city of Jacksonville. The Sheriff’s Office
has three directorates: Operations (which includes the Detective Division, Community Affairs Division,
and two Patrol Divisions); Services, and Corrections (Jacksonville Sheriff’s Office 1998). Each of the
four smaller municipaities within Duva County has its own police department, which provides basic
patrol services, but the Jacksonville Sheriff’ s Office provides these communities with specialized
assi stance such as detective services and crime lab operations (H. Reagan, Jacksonville Sheriff’s
Office, personal communication to M. Schweitzer, ORNL, January 30, 1998).

The Jacksonville Fire and Rescue Department has 49 fire stations, just over 1,000 employees, and
abudget of nearly $70 million. The department’ s resources include 45 engine companies, 7 ladder
companies, 12 tanker trucks, and 23 rescue units (JFRD 1998). Each of Duval County’s four smaller
municipalities has its own fire department, but the available resources vary considerable from
community to community. The city of Jacksonville has mutual aid agreements with al the other fire
departments in the county and provides specialized services and equipment to some of those smaller
communities (T. Holmes, Jacksonville Fire and Rescue Department, personal communication to
M. Schweitzer, ORNL, January 30, 1998).

3.8.6 Environmental Justice

Percentages of minority and low-income populations living in Duva County and Florida are
provided in Table 3.8.7. Blacks are by far the largest minority group in Duva County, and the
percentage of Blacks in the county is almost twice as large as in the state asawhole. Thereasoisa
higher percentage of Asiansin Duval County than in Florida overall. However, 1990 Census data show
that the percentages of Blacks and Asians living in the census tracts immediately surrounding the
proposed site are much lower than in the state as a whole (between 0 and 1.9% for Blacks, and between
0 and 0.6% for Asians) (U.S. Bureau of the Census 1991). The percentage of people living below the
poverty level is dightly lessin Duval County (15.2%) than in al of Florida (15.9%); furthermore, in
the census tracts immediately surrounding the proposed site, the percentage of the population living in
poverty is substantially less (between 5.9 and 11.7%) than for either the county
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Table 3.8.7. Minority and low-income population
residing in Duval County and Florida®

[in percent]

Categories Duval County Florida
Black 275 15.1
Native American 0.3 0.4
Asian 2.8 17
Hispanic (all races) 34 14.0
Poverty status 15.2 15.9

#All data are for July 1, 1996, except for poverty status,
which isfor 1993.

Source: U.S. Bureau of the Census 1997; University of
Florida 1997.

or the state. The percentage of Hispanicsin Duva County is only about one-fourth of the statewide
average.

3.9 TRANSPORTATION AND NOISE

3.9.1 Transportation
Figure 2.1.2 shows the major roads, rail lines, and water bodies in the vicinity of Northside
Generating Station. These transportation features are discussed in the following subsections.

3.9.1.1 Roads

In Table 3.9.1, current peak hourly traffic, available capacity, and existing level of service (LOS)
are listed for road segments that would probably be used by workers and truck drivers accessing
Northside Generating Station during construction and operation of the proposed project. The main
entrance to Northside Generating Station is on Heckscher Drive just east of State Route 9A, while the
back entrance is accessed from New Berlin Road, adjacent to the back entrance to the St. Johns River
Power Park. The main entrance to the Power Park is on New Berlin Road, a short distance north of its
back entrance.

AsTable 3.9.1 shows, existing LOS is Level C or better for all of the key segments except one,
and substantial capacity is till available for those links. As defined in the Highway Capacity Manual
(TRB 1994), an LOS of C is characterized by traffic flow that is at or near the posted speed but with
maneuverability noticeably restricted. At LOS B, thereis free flow with only slightly restricted
maneuverability, while there is uninterrupted maneuverability at LOS A. The segment of Heckscher
Drive dightly west of Northside Generating Station (from Drummond Point to State Route 9A) is
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currently operating at LOS E during its peak hour. At LOSE, flow is at or near capacity,
maneuverability is severely restricted, and any disruption leads to flow breakdown and severe
congestion, which is LOS F. This segment has available capacity for 89 vehicles per hour during its
peak period.

Currently, about 200 passenger vehicles and 25 heavy trucks access Northside Generating Station
daily. At the main entrance to the plant, Heckscher Drive is a four-lane divided highway. For vehicles
accessing the plant from the west, there is aleft turn lane on eastbound Heckscher directly across from
the plant entrance, but there is no traffic signal. For vehicles accessing the plant from the east, thereis
no right turn lane into the plant from westbound Heckscher, but there is a paved shoulder that is wide
enough to accommodate automobiles. When exiting Northside Generating Station onto westbound
Heckscher, there is no official acceleration lane, but the aforementioned shoulder is wide enough to
serve as a defacto acceleration lane for automobiles. For vehicles exiting the plant onto eastbound
Heckscher, there is no acceleration lane, so vehicles must wait for traffic to clear before merging.
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Table3.9.1. Key road segmentsin thevicinity of Northside Generating Station

Maximum Capacity
Number capacity Peak hourly available Existing level
Road segment Roadway type of lanes (trips per hour) traffic (trips per hour)? of service
Heckscher Drive from State Minor arterial 4 3,160 1,507 1,600 C
Route 9A to Blount Island
Heckscher Drive from Minor arterial 2 1,580 1,255 89 E
Drummond Point (just west of
Eastport Road) to State
Route 9A
New Berlin Road from Cedar Collector 2 1,410 424 901 C
Point Road to Heckscher Drive
State Route 9A from U.S. 17to  Principa arterial 4 6,510 2,599 3,607 B
Heckscher Drive
State Route 9A from Heckscher  Principal arterial 6 9,770 3,613 6,108 A

Driveto Merrill Road (just
south of the St. Johns River)

&Capacity available is slightly less than the difference between maximum capacity and pesk hourly traffic because of allowances for reserve capacity.

Source: JPDD 1998.
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Approximately 300 passenger vehicles access the Power Park daily, viaits main entrance. About
65 heavy trucks (e.g., dump trucks bringing in limestone and container trucks hauling away fly ash)
access the Power Park each day viaits back entrance, just south of the main entrance.

At several places in the vicinity of Northside Generating Station, road traffic experiences periodic
delays as aresult of on-grade railroad crossings. Delays of 5 to 10 min are not uncommon, and these
can last up to 30 min if trains are uncoupling and recoupling. One such on-grade crossing is on New
Berlin Road, just north of the back entrances to Northside Generating Station and the St. Johns River
Power Park and just south of the Power Park’s main entrance. Other crossingsin the vicinity of the
plant include Alta Road just north of South Route 9A, Eastport Road just south of Faye Road and aso
just east of U.S. 17, Baisden Road just west of Eastport Road, Busch Drive just west of U.S. 17, and
U.S. 17 just north of Eastport and also just south of the Trout River.

3.9.1.2 Rall

The St. Johns River Power Park currently receives an average of threeto four train loads of coal
each week, for atota of six to eight one-way trips. The coal is transported in 90 car unit-trains under
contract with the CSX rail line. The main CSX line travels south from Georgia, running paralel to
U.S. YU.S. 23 in the Jacksonville area. Trains bound for the Power Park continue to run parallel to
U.S. 1 after it splitswith U.S. 23, heading east and then veering north after crossing U.S. 17. The coal
trains continue northward, running next to U.S. 17, through the communities of Panama Park and
North Shore (Figure 2.1.2). Approximately 4 miles north of the Trout River, a spur line diverges from
the north-south CSX line and takes the coal trains on the last leg of their journey to the Power Park.
This spur line, which passes along the northern edge of the residential community of San Mateo,
roughly parallels Eastport Road and then Faye Road. The spur line enters the St. Johns River Power
Park just east of New Berlin Road and continues south beyond the Power Park to Blount Island,
crossing Heckscher Drive and the back channel of the St. Johns River (Figure 2.1.2).

At the Power Park, thereisarail loop encircling much of the property. This loop can accommodate
coal trains and allow them to uncouple and recouple without blocking New Berlin Road. In the past,
however, it was not uncommon for CSX to uncouple and recouple trains outside the Power Park’s
boundaries, despite the presence of the onsite tracks, resulting in substantially longer delays of road
traffic than would otherwise occur. CSX recently discontinued this practice, and the car change-outs
are now conducted on the Power Park’s property 24 hours per day. However, any resumption of offsite
train uncoupling and recoupling would cause a resumption of the traffic delays.

In addition to the rail loop that encircles the St. Johns River Power Park, there dso is a short set of
tracks that branches off from the spur line dightly north of Northside Generating Station and runs
parallel to the eastern boundary of the Northside property. This short line is occasionally used to
transport large equipment that cannot be moved by truck to Northside Generating Station. It has never
been used for fuel deliveries and has no fuel-unloading facilities.
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Total train traffic on the CSX line paralleling U.S. 17 currently averages about 115 one-way trips
per week. On the spur line that runs from U.S. 17 to the St. Johns River Power Park and beyond to
Blount Idand, train traffic averages approximately 78 one-way trips per week. About seven of these
trips are made by coal trains going to and from the Power Park and about the same number of trips are
made by trains traveling to and from the Cedar Bay Plant, near Eastport Road. The remaining trains
(approximately 64 trips) transport automobiles and other goods from Blount Island, where they arrive
viawater (Robinson Engineering Group 1998a).

3.9.1.3 Marine

In addition to the coal it receives by rail, the St. Johns River Power Park receives coa and
petroleum coke by barge and ship. The waterborne solid fuel comes to an unloading facility on the
south side of Blount Iland and is transported from there to the Power Park via elevated conveyor
(Fig 2.1.2). Although the existing facility is adequate to handle current shipment volumes, it would
require expansion if the amount of solid fuel brought in by water were increased to serve the proposed
project. Northside Generating Station currently receives waterborne shipments of fuel oil that come to
the fuel terminal on the north shore of the St. Johns River back channdl. From there, the fudl oil is
piped to the fuel storage tank farm located southeast of the turbine building. The existing unloading
facility is not adequate to accommodate solid fuel shipments in addition to the fuel ail it handles, and
there currently is no conveyor to transport solid fuel from the back channel to the generating station.

3.9.2 Noise

A noise survey was performed to assess the existing noise environment in the vicinity of Northside
Generating Station (JEA 1998a). The survey was conducted from noon on February 12 until noon on
February 13, 1998, at four locations between 0.5 and 1 mile from Northside Generating Station
(locations 14 in Figure 3.9.1). These locations are considered representative of noise-sensitive
receptors in different directions from the facility; locations 2 and 3 are adjacent to residences. During
the survey, both Northside units (Units 1 and 3) and one of the two St. Johns River Power Park units
were operating.

Data obtained from measurements during the 24-hour period included equivalent noise levels (the
average of each minute) and hourly values of the L10, L50, and L90 (the number following the “L" is
the percent of time during the hour that a particular level is exceeded). In addition, three sets of ten
different octave band levels were measured: one in the morning, one in the afternoon, and one between
1 am. and 3 am. when ambient levels were anticipated to be the lowest. The octave band
measurements were short samples taken during the absence of intrusive sounds, such as noise generated
from traffic. Therefore, they are representative of the background spectrum to which Northside
Generating Station contributes. Because large power plant fans produce a hum at about 500 Hz,
measurement at this frequency when Northside Generating Station is operating at or near
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Figure 3.9.1. Location of ambient noise monitoring sites around Northside Generating
Station. Locations 1, 2, and 4 were used in the February 1998 survey, locations 5 and 6 were used
in the May 1998 survey, and location 3 was used in both.
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peak load and when other noise sources are minimized provides a good measure of the power plant’s
maximum contribution to the noise spectrum.

Because vehicular traffic was found to be the most substantial source of noise in the area, locations
farther from the traffic were less noisy overal. Location 1 was the quietest of the four locations. Noise
from Northside Generating Station was not distinguishable from that produced by the nearby St. Johns
River Power Park. The octave band data appear typica of background spectra, with higher levelsin
the lower frequencies and lower levelsin the higher frequencies. The only influence of the power plants
that can be identified isin the 500-Hz band at locations 1 and 3. At these locations, the leve in the
500-Hz band is dightly higher than those of the two adjacent bands at 250 and 1,000 Hz,
approximately 1 to 2 dB(A) above that which would be expected. Typical 500-Hz nighttime levels
were approximately 41-46 dB(A), while daytime levels were in the 55-60 dB(A) range.

A supplemental noise survey was performed from noon on May 12 until noon on May 13, 1998, to
document levels of existing noise at locations nearer Northside Generating Station than locationsin the
original survey and to provide the basis for the noise level to be used in the design of the proposed
project (JEA 1998b). During this survey, both Northside units and both Power Park units were
operating. Measurements were taken at three locations (locations 3, 5, and 6 in Figure 3.9.1), two of
which (locations 5 and 6) were closer than locations in the first survey; location 3 used in the original
survey was also used in the supplemental survey to provide alink between the two surveys (i.e.,
differencesin levels measured at location 3 during the two surveys might explain unexpected results at
the two new locations). Location 5 was at the south boundary of the Northside property near severa
residences that are the closest to the plant, approximately 0.3 mile (1,600 ft) southeast of the existing
turbine building. Atmospheric conditions during this survey were more variable than during the first
survey, but the noi se measurement procedures were the same.

Unlike the results of the first survey, analysis of the octave band spectra did not show the influence
of the power plant. However, during calm winds and when traffic was minimally present, the
contribution of the plant to background levels was determined to be 51 dB(A); daytime noise levels
were in the 55-60 dB(A) range. As an illustration, Figure 3.9.2 contains equivalent noise levels (the
average of each minute) for a 24-hour period at location 5 (at the south boundary of the Northside
property near several residences that are the closest to the plant). The noisiest times are associated with
vehicular traffic along Heckscher Drive. During the late evening and early morning, when trafficis
light, the noise level is reduced to approximately 50 dB(A). The patternin Figure 3.9.2 istypical of all
locations; variations at other locations are primarily afunction of their proximity to highway traffic.
The results of the two noise surveys indicate that Northside Generating Station is operating within the
Noise Pollution Control Rules of 60 dB(A) for nighttime levels (Jacksonville Environmental Protection
Board 1995).

During the scoping process, local residents and community organizations expressed concern related
to the existing noise associated with ongoing rail traffic through the local area, specifically
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Figure 3.9.2. Equivalent noise levels (the aver age of each minute) for location 5, at the south
boundary of the Northside property near several residencesthat arethe closest to the plant.
Source: JEA 1998b.

the communities of Panama Park, North Shore, and San Mateo (Figure 3.9.3). The frequency of rail
traffic through the areais described in Section 3.9.1.2. A local resident who spoke at the public
scoping meeting held on December 3, 1997, stated that he had measured the volume of train whistles at
108 dB(A) at his property line and the volume of rattling train cars at up to 85 dB(A) at his property
line.
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Figure 3.9.3. Communitiesthat are concerned about train traffic and train noisein the area surrounding Northside
Generating Station.
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4. ENVIRONMENTAL CONSEQUENCES

This section analyzes the potential impacts to human and environmental resources resulting from
congtruction and demonstration of the proposed CFB combustor project and for three reasonably
foreseeable scenarios of no action. Potentially affected physical, biological, socia, and economic
resources are included. The analyses for no action focus on a comparison of impacts with those
anticipated for the proposed project.

4.1 ENVIRONMENTAL IMPACTS OF THE PROPOSED PROJECT

4.1.1 Land Use and Aesthetics

4.1.1.1 Land Use

The proposed project would dightly change existing land use, which would not result in major
adverse impacts. A total of approximately 75 acres of land would be required on the Northside
Generating Station and adjacent St. Johns River Power Park property, including 5 acres of land for the
proposed power block (Figure 4.1.1). This parcel of land for the power block is partialy grassed and
has some temporary buildings and sheds that are used to store equipment. Part of thisland also has
been paved and is used as a covered parking lot for employees. Much of the land already has been
disturbed to some extent because of the presence of vehicular traffic and its proximity to the existing
units. The 40-acre ash storage area in the northwest corner of the property would require harvesting of
approximately 28 acres of pine plantation and loss of 10 acres of upland hardwood/pine habitat
(Section 4.1.6.1) and 1.8 acres of isolated hardwood wetland habitat (Section 4.1.5.3). Much of the
10 acres of land for the covered solid fuel storage pile under Option 2 is currently being used as a
dredge spoil area (Figure 3.4.2). Under either option, no more than about 10 acres of Power Park land
would be required.

The proposed project would be constructed to minimize impacts to the number, density, and
species types of trees. As a mitigation measure, the planting of trees to replace those removed during
congtruction is required under the city of Jacksonvill€'s tree protection regulations. JEA would supply
replacement trees from their tree farm to the local civic association for the latter to use wherever
needed to implement the community’ s beautification program. As part of the proposed project, JEA is
planning to enhance the landscaping at the entrance to Northside Generating Station and extend
landscaping along Heckscher Drive adjacent to the Northside property. JEA would plant 20 mature
date palms, other trees, shrubs, and ground cover.

Implementation of the proposed project would not require any land off the Northside Generating
Station site for water treatment or sewage treatment. All construction facilities and laydown/staging
areas would be located on the site. Construction and operation of the repowered units would be
consistent with existing use.
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The proposed project would not alter the pattern of land use in Duval County because it would be
confined to the existing Northside and Power Park property. The proposed project would be
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Figure4.1.1. Principal land requirementsfor the proposed project at Northside
Generating Station.
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consistent with existing land use plans and local zoning. Furthermore, any in-migration of workers that
might occur during project construction and operations would not be large enough to increase the
amount of land used for residentia purposes (Section 4.1.9.3) or public service facilities

(Section 4.1.9.5). Although some indirect and induced jobs would be created as a result of direct
employment at the project site (Section 4.1.9), any increase in the amount of land devoted to
commercia purposesin Duval County would be extremely small.

4.1.1.2 Aesthetics

As part of the proposed project, JEA would construct a single 495-ft twin-flued stack at Northside
Generating Station. This new stack would be considerably taller than the two existing stacks (250 ft
and 350 ft tall), so it would be visible from a greater distance. However, it would be nearly 150 ft
shorter than the stack at the adjacent St. Johns River Power Park and is much smaller in diameter than
the Power Park’ s two 425-ft hyperbolic cooling towers, so it would not be the most highly visible
feature in the area. Moreover, three stacks existed at Northside Generating Station until the 300-ft
stack for Unit 2 was dismantled and removed in early 1998. As part of the related action of repowering
Unit 1, the existing 250-ft stack would be dismantled and removed. The new CFB combustor buildings
for each of the repowered units would be similar in size to the existing combustor and turbine
buildings. If JEA were unsuccessful in marketing the ash generated by the proposed project, the height
of the 40-acre ash storage area would reach 100 ft in 9 to 11 years (Section 5); however, this mound of
ash should not be aesthetically displeasing and would be consistent with the area’ sindustrial character.
In general, the proposed project would not alter the industrial appearance of the site and, accordingly,
would not degrade the aesthetic character of the Northside site and the surrounding area.

More specifically, the visual impact of the proposed project would be very minor on the Timucuan
Ecologica and Historic Preserve, located along the eastern border of Northside Generating Station
(Figure 2.1.2). The Kingdley Plantation, Fort Caroline National Memorial, Ribault Monument, and
Theodore Roosevelt Area are located within the Timucuan Ecological and Historic Preserve. Northside
Generating Station is not visible from these four locations. There are two opportunities for viewing
Northside Generating Station from the access road to the Kingsley Plantation, which is approximately
6 miles east of the station. These views are located in small open areasin the forested canopy aong the
dirt access road. The station is visible to people fishing in these areas. The duration of the viewing
opportunity for people in moving vehiclesis very brief.

The Federal Aviation Administration would make the final decision on the marking and lighting of
temporary and permanent structures associated with the proposed project (Section 7.1). Generally,
construction cranes and other elevated equipment require lighting if their height above the ground
exceeds 200 ft. The 495-ft stack would require medium- or high-intensity flashing white obstruction
lights. The lights would operate at reduced intensity during the night. Because this type of lighting is
currently installed and operating on the Power Park’s stack and cooling towers and on the Cedar Bay
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Generating Plant’ s stack, located about 2 miles west of the proposed facility, the additional lighting
would be consistent with the area’ s industrial appearance and would not degrade the aesthetic character
of the area

4.1.2 Atmospheric Resources and Air Quality

Potential impacts to atmospheric resources may result from construction or operation of the
proposed facility. Section 4.1.2.1 discusses effects of construction, which primarily involve fugitive
dust associated with earthwork and excavation. Section 4.1.2.2 discusses effects of operation; these
result from awider variety of pollutants that have effects at varying time and space scales. An
introductory subsection summarizes air emissions from operation of the proposed project. This
introduction is followed by an analysis of potential degradation of air quality and an analysis of
potential cumulative impactsto air quality. Topics covered in the remainder of the section include
noncriteria pollutants that may cause human health effects, radionuclide emissions, effects on visibility,
regional-scale acidic deposition, and global climate change.

4.1.2.1 Construction

During construction of the proposed facility, temporary and localized increases in atmospheric
concentrations of oxides of nitrogen (NO,), carbon monoxide (CO), sulfur dioxide (SO,), volatile
organic compounds (VOCs), and particulate matter would result from exhaust emissions of workers
vehicles, heavy construction vehicles, diesal generators, and other machinery and tools. Construction
vehicles and machinery would be equipped with standard pollution-control devices to minimize
emissions. These emissions would be very small compared to regulatory thresholds typically used to
determine whether further air quality impact analysisis necessary.

Fugitive dust would result from excavation and earthwork. The impacts of this dust on offsite
ambient air concentrations of particulate matter less than 10 «m in diameter (PM-10) were modeled
using the EPA-recommended Industrial Source Complex Short-Term (ISCST3) air dispersion model
(EPA 1995). An average emission factor of 1.2 tons of total suspended particulate matter per acre per
month was assumed (EPA 1985). Of these emissions, roughly 30% of the mass would consist of
PM-10 (Kinsey and Cowherd 1992). It was further assumed that sprinkling with water would reduce
fugitive dust by 50% (EPA 1985) and that construction would occur during daylight hours only.

The maximum area undergoing heavy construction at any one time was assumed to be 10 acres.
This includes the area on which the proposed CFB combustors and adjacent facilities would be located
(extending from the existing Unit 3 west toward San Carlos Creek) and an adjacent area to the south to
be usad for short-term staging and other temporary activities. Equally large areas farther from the site
boundaries may be disturbed at other times. However, pollutant concentrations from nonbuoyant
ground-level sources decrease as distance from the source increases; therefore, disturbance of areas
farther from the site boundaries would have less effect on offsite PM-10 concentrations. Also,
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disturbances in areas away from the site of the proposed combustor facilities are likely to be less
intense.

Five years (1984-88) of meteorologica data from Jacksonville International Airport (about 9 miles
west-northwest of Northside Generating Station), in conjunction with upper-air data from Waycross,
Georgia (about 70 miles northwest of Northside Generating Station), were used for this analysis of
construction impacts. Jacksonville International Airport isthe nearest location at which quality-assured
hourly meteorological data are archived. Because meteorological data from 1980 for alocation nearer
to Northside Generating Station were not archived on an hourly basis, those data are inappropriate for
air dispersion modeling. Comparison of wind roses at the two locations confirmed that meteorol ogical
data from Jacksonville International Airport are generally representative of conditions at the site of the
proposed project (Section 3.2.1). The 5-year period for modeling analysis was based largely on the
availability of continuous meteorological datain aform suitable for model input. Although thereisno
overlap between that period and the 5 years (1993-97) of recent air quality data used in the analysis
(Table 3.2.1), data from the 1980s are till indicative of meteorology in the region; however, air quality
may have changed, which makes it necessary to use recent air quality data.

Waycross, Georgia, provides the nearest upper-air data; these data represent large-scale
meteorological conditions and would therefore be expected to be relatively uniform between Waycross
and Jacksonville. However, in coastal areas, some meteorological parameters may change appreciably
as one moves closer to or away from the coastline. On warm and sunny days, when the land surface
can be much warmer than the ocean surface, the height above ground to which convection causes
appreciable vertical mixing (the mixing height) istypically highest over inland areas and decreases
nearer the coast. In such cases, the mixing height at Northside Generating Station would tend to be
lower than indicated by the upper-air data at Waycross, however, mixing heights at both locations
would be high, favoring dispersion of pollutants and, correspondingly, lower pollutant concentrations.
Under such conditions, vertica dispersion of fugitive dust would not be affected at locations near the
source, such as the nearest site boundary or nearby offsite locations. Therefore, differencesin mixing
height between Northside Generating Station and Waycross would not affect the results.

Concentrations of PM-10 were modeled in each of 36 directions (at 10-degree intervals) in 328-ft
increments from the center of the disturbed area. Maximum existing emissions of PM-10 from stacks at
Northside Generating Station and the St. Johns River Power Park were included in the modeling to
simulate construction activities occurring simultaneoudy with operation of the existing facilities. The
total concentrations, obtained by adding maximum modeled concentrations to their corresponding
background concentrations (Table 3.2.1), were compared with the NAAQS. Because construction
emissions are temporary, the comparisons made in Section 4.1.2.2 with PSD increments were not made
for construction activities.

During any major construction activity, it istypical that PM-10 concentrations exceed the NAAQS
near the edge of a disturbed area; in this case, results indicated that exceedances of the 24-hour
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standard could occasionally occur up to 1,200 ft from the nearest edge of the construction area if
congtruction were as intense as that assumed in the modeling and lasted from 7:00 am. until 7:00 p.m.
No exceedances would be expected at any residences because the nearest residences are approximately
1,600 ft southeast of the existing turbine building. No exceedances of the 24-hour standard would be
expected as far south as the St. Johns River, and no exceedances of the annual standard would be
expected at distances greater than about 300 ft from the nearest edge of the construction area

Congtruction also would be required under the two options for the solid fuel delivery and handling
system (Section 2.1.3). Option 1 is to construct a second unloader at the existing St. Johns River
terminal on Blount Idand, which is outside the site boundary; Option 2 is to construct a new solid fuel
and limestone unloading terminal at the existing Northside Generating Station fuel oil unloading dock,
which is adjacent to, but also outside of, the site boundary. For each option, emissions of fugitive dust
from construction activities were modeled using the same approach as above, except that the
construction areawas assumed to be 2 acres with dimensions of 420 x 210 ft, and no buffer areawas
assumed to exist between the construction area and the receptors (i.e., locations at which air quality
effects were modeled). Emissions factors for fugitive dust were the same as those used previously.
Results indicated no exceedances of the annua or 24-hour NAAQS for PM-10 at distances beyond
500 ft from the nearest edge of the disturbed area. Therefore, no exceedances would be expected at any
residences or other locations likely to be frequented by a member of the general public.

4.1.2.2 Operation

This section discusses potential air quality impacts resulting from operation of the proposed
facility. New emissions of air pollutants would occur primarily from the 495-ft twin-flued CFB
combustor stack. Table 4.1.1 summarizes annual emissions and maximum potential hourly emissions
of SO,, NO,, and PM-10 from the existing and proposed units at Northside Generating Station.
Specifically, Table 4.1.1 compares existing air emissions from Units 1 and 3 with emissions expected
during the transition period after the Unit 2 repowering (the proposed project) and emissions expected
after the Unit 1 repowering (the related action). Although the capacity factor for the repowered Units 1
and 2 would be 90% (Table 2.1.1), Table 4.1.1 uses a 100% capacity factor as an upper bound that
matches the PSD air permit application.

The table shows that the repowering of Unit 2 and a corresponding reallocation of emissions
among the three units would meet JEA management’ s target of a 10% reduction in annua emissions of
each pollutant (SO,, NO,, and PM-10) from the three units collectively while at the same time
increasing Northside' s total generating capacity. The related action of repowering Unit 1 would allow
that unit to operate a greater percentage of the time and consequently increase the total annual
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Table4.1.1. Comparison of existing air emissions at Northside Generating Station with emissions expected during thetransition

period after the Unit 2 repowering and emissions expected after the Unit 1 repowering

, _ Sulfur dioxide Oxides of nitrogen Particulate matter
. Generating  Capacily (SO) (NOY (PM-10)
Operating capacity factor
units Fuel (MW) (%)  tonslyear Ib/hour”  tonslyear Ib/hour”  tonslyear  Ib/hour®
Existing emissions
Unit 1 Oil and gas 2975 39 5528° 5479 1,716° 1,231 394° 346
Unit 3 Oil and gas 564 34 8,121° 9,965 2,284° 1510 585° 629
Station total 861.5 13,649° 15,444 4,000° 2,741 979° 975
Expected emissions during the transition period after the Unit 2 repoweringd
Unit 1 Oil and gas 297.5 30 522 1,046 1,231 244" 346
Repowered Unit 2 Coal and coke 2975 1009 1,833 397° 1,100 251 135 31
Unit 3 Oil and gas 564 34 9,929' 419 1454" 1510 503" 629
9,965
Station total 1,159 12,284 10,781 3600 2,992 882 1,006
Expected emissions after the Unit 1 repoweri ngh

Repowered Unit 1 Coal and coke 2975 1009 1,833 419 1,100 251 135 31
Repowered Unit 2 Coal and coke 2975 1009 1,833 419 1,100 251 135 31
Unit 3 Oil and gas 564 42 8,618 9,965 1,4000 1,510 612 629
Station total 1,159 12,284 10,803 3600 2,012 882 691

&Capacity factor is the ratio of the energy generated during a period of time (12 months in this table) to the energy that would be produced if the equipment
operated at its maximum power during that entire period.
P\ aximum hourly emissions, based on using 100% fuel oil for the existing units (nearly independent of fuel type for the repowered units because emissions
controls would be adjusted based on fuel type).
“Average of the 1994 and 1995 estimated actual values. Permitted emissions for Unit 1 are 23,997 tons per year of SO ,, 5,393 tons per year of NO,, and
1, 515 tons per year of PM-10. Permitted emissions for Unit 3 are 43,648 tons per year of SO,, 6,613 tons per year of NO,, and 2,756 tons per year of PM-10.
4Based on the expected schedule, the transition period would span from March 15, 2002, untll March 15, 2003; the repowered Unit 2 would be brought online on
March 15, 2002, and the existing Unit 1 would be taken offline on September 15, 2002, to complete the construction required for its repowering.
°Derived by calculating the maximum hourly emissions from Unit 1 that would result in maximum downwind concentrations less than all ambient air quality
standards ablend of natural gas and fuel oil with an SO, emission rate averaging no more than 0.143 Ib/MBtu would be required.
"Derived by calculating the maximum annual emlssonsfrom Unit 3 or Units 1 and 3 that would achieve a 10% reduction in annual stack emissions from
Northside Generating Station compared to existing emissions (based on the average of the 1994 and 1995 estimated actual values).
gAIthough the capacity factor is expected to be 90%, this comparison uses a 100% capacity factor as an upper bound that matches the air permit application.
NStarti ng on March 15, 2003, based on the expected schedule.
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energy output of the station while maintaining the overall 10% reduction in annual SO,, NO,, and
PM-10 emissions. Annual emissions from Units 1 and 3 (during the transition period after the Unit 2
repowering) and from Unit 3 (after the Unit 1 repowering) would be adjusted by using different blends
of natural gas and fuel oil to meet the overall 10% reduction. Thus, the relationship between annual
emissions and capacity factor is not proportional. For example, as indicated in the table, annual SO,
emissions from Unit 3 would decrease after the Unit 1 repowering from 9,929 to 8,618 tons per year
because more natural gas and less fuedl oil would be used, even though the capacity factor would
increase from 34% to 42%.

The combination of the proposed project and the related action would also reduce maximum
potential hourly emissions from the three units collectively. Maximum hourly SO, emissions would
decrease by 30% after the Unit 2 repowering and would remain essentially unchanged from that lower
level after the Unit 1 repowering. This reduction results from a commitment by JEA to use a blend of
natural gas and fuel oil with an SO, emission rate averaging no more than 0.143 |Ib/MBtu (effectively,
ablend with a sulfur content averaging no more than 0.13%) in Unit 1 during the transition period.
Maximum hourly emissions of NO, and PM-10 would increase somewhat after Unit 2 is repowered
because emissions from Units 1 and 3 would remain the same while emissions from Unit 2 would be
added. Emissions would then decrease after the Unit 1 repowering; the net result compared to existing
maximum hourly emissions at Northside Generating Station would be a decrease of 27% in NO,
emissions and 29% in PM-10 emissions.

In addition to the emissions summarized in Table 4.1.1, relatively small amounts of pollutants
would be emitted from the 75-ft stacks serving the proposed limestone dryers. Maximum potential
hourly emissions of NO, from those stacks would be about 1% of NO, emissions from the repowered
Unit 2; hourly emissions of SO, and PM-10 would be even smaller percentages compared to Unit 2.
Emissions from the dryers were conservatively assumed to be at their maximum hourly rate during the
trangition period after the Unit 2 repowering and to continue at that rate after the Unit 1 repowering.

Although emissions of SO,, NO,, and PM-10 from Northside Generating Station would decrease
as aresult of the proposed project and related action, the redistribution of pollutants in the atmosphere
isacomplex process that could result in increased ground-level concentrations at some locations and
for some averaging periods. On any particular day, concentrations could be increased at some locations
and decreased at others; at any particular location, concentrations could be increased on some days and
reduced on others. Because emissions from the proposed limestone dryers would occur close to ground
level, as compared with emissions from the boiler stacks, concentrations of pollutants emitted from the
dryer stacks would be expected to increase near the site boundary; these increases would be greatest for
NO, because NO, emissions from the dryer stacks exceed those of other pollutants. Thus,
concentrations could be increased dightly near the site boundary while decreased at other locations.

Sources of air pollutants other than stacks would include plant vehicular traffic and personal
commuter vehicles; this small amount of traffic would not contribute appreciably to ambient air
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pollutant concentrations in the area, and therefore is not included in the following analysis. Additional
PM-10 would be generated from handling and transfer of coal, petroleum coke, and limestone at the
site. To reduce these PM-10 emissions to acceptable levels, the proposed project would minimize the
number of handling and transfer points, enclose the conveyors and material unloading points, use
wetting systems for particulate suppression, and install collection devices such as baghouses. Air
quality effects of these emissions are not included in the following analysis, but results of the
evaluation in the PSD air permit application (JEA 1999) indicate that handling and transfer of
materials would not generate particulate emissions that would exceed 85% of ambient air quality
standards at the location of maximum impact outside the site boundary.

DOE isrequired to decide whether a conformity determination (40 CFR Part 93, Subpart B) is
needed if the location of the proposed project is in a nonattainment or maintenance area for one or more
criteria pollutants. A maintenance areais an areathat previously was a nonattainment areafor a
pollutant and which is striving to maintain attainment with the standard(s) for the pollutant and comply
with the state implementation plan. Currently, no portion of Duval County is designated as a
nonattainment area for any NAAQS or Florida standard, but Duval County is a maintenance area for
O; and the downtown area of Jacksonville is a maintenance area for particulate matter. (Section 3.2.2).
However, a conformity determination is not required [40 CFR Part 93.153(d)] because particul ate
matter and the precursors of O; (VOCs and NO,) are evaluated in the PSD permit application (JEA
1999). Because emissions of these pollutants would be greater than PSD significance thresholds [40
CFR Part 93.153(b)], the application includes Best Available Control Technology analyses for these
pollutants.

The following analysis first evaluates the changes in ambient air concentrations of pollutants
expected to result from changes in stack emissions associated with the proposed project alone and in
conjunction with the related action (PSD subsection); then the analysis examines potential cumulative
air quality impacts from the proposed facility and from other regional sources (NAAQS subsection).

Prevention of Significant Deterioration

Asdiscussed in Section 3.2.2, PSD increments are established to restrict the deterioration of air
quality that could result from new pollutant sources (40 CFR Part 51.166). PSD increments are used in
this analysis as standards by which to measure the significance of the changesin ambient air
concentrations. There are two PSD Class | areas within 63 miles of Northside Generating Station
(Section 3.2.2). All other areas are designated as Class 1.

Proposed project. The ISCST3 atmospheric dispersion model (EPA 1995) was used to estimate
maximum increases in ground-level concentrations of SO,, NO, and PM-10 that would occur at any
location as aresult of emissions from the CFB combustor and limestone dryers for the proposed project
(the Unit 2 repowering). Meteorological data were the same as those used for the analysis of
construction impacts in Section 4.1.2.1. Maximum potential hourly emissions and a 100% capacity
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factor were used in the modeling. All NO, emissions were conservatively assumed to be in the form of
NO, for comparison with the NO, increment. Concentrations were modeled at 352 |ocations (receptors)
along or outside the property boundary (boundary of the combined area occupied by Northside
Generating Station and the adjoining St. Johns River Power Park) at distances of up to 6 miles from the
proposed CFB combustor stack. For short-term averaging periods, PSD regulations allow for one
anomal ous exceedance of an increment per year (40 CFR Part 51.166); therefore, the highest modeled
short-term concentrations at each receptor location for each year were excluded, and the highest
remaining values for al 5 years modeled (1984-88) were included in the analysis.

Results indicate that maximum modeled increases are aways less than 15% of their corresponding
Class Il increments (Table 4.1.2). Maximum concentrations generally occur at locations along, or very
close to, the site boundary, often within 0.6 mile of the proposed CFB combustor stack. Because the
nearest PSD Class | areas are more than 30 miles from the proposed facility (Section 3.2.2), pollutant
concentrations estimated by the ISCST3 air dispersion model for those locations would be overly
conservative. Dispersion of pollutants at such distances would reduce atmospheric concentrations to
only asmall fraction of the maximum modeled increases near the site. Because these maximum
modeled increases are about equal to (for short-term SO, and annual NO, concentrations) or less than
PSD Class | increments at the locations of their maximum impact near Northside Generating Station,
the increases in pollutant concentrations at the nearest PSD Class | areas would be expected to be only
small fractions of the corresponding Class | increments (Table 3.2.2).

Proposed project and related action. The combination of the proposed project and related
action would result in emissions from the new 495-ft twin-flued stack that would be twice those
considered in the analysis of the proposed project alone. However, emissions from the stacks serving
the proposed limestone dryers were assumed to be at their maximum vaue for the proposed project
alone and were not increased in the analysis of the proposed project in conjunction with the related
action. Furthermore, the elimination of emissions from the existing 250-ft stack serving Unit 1 would
more than compensate for the added emissions. Compared to existing emissions at Northside
Generating Station, a net decrease in maximum hourly emissions of SO,, NO,, and PM-10 would result
from the addition of the repowered Unit 2 and the limestone dryers and the replacement of the existing
Unit 1 with the repowered Unit 1 (Table 4.1.1). Therefore, a decrease in ground-level concentrations of
these pollutants would be expected most of the time at most locations in the surrounding area.

However, pollutant concentrations would not decrease for al averaging times at al locations;
maximum ground-level concentrations at some locations could increase because the characteristics and
location of the proposed new stack would be different from those of the stack currently serving
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Table4.1.2. Prevention of Significant Deterioration (PSD) impact analysisfor the proposed project

and for therelated action of repowering Unit 1

Proposed project in conjunction with

Proposed project related action
PSD Class||

Averaging incremenf’ Modeled increase  Percentage of PSD Modeled increase  Percentage of PSD

Pol|utant® period (ug/n?) (ug/n?) Class Il increment (ug/n?) Class Il increment
SO, 3-hour® 512 27 5 30 6
24-hour® 91 6 7 6 7
Annual® 20 0.4 2 0.3 2
NO, Annual® 25 3 12 3 12
PM-10 24-hour® 30 0.7 2 0.7 2
Annual® 17 0.06 <1 0.06 <1

830, = sulfur dioxide; NO, = nitrogen dioxide; PM-10 = particul ate matter lessthan 10 xm in diameter.

PPSD increments are standards established in accordance with the Clean Air Act provisionsto limit the degradation of ambient air quality in areas in attainment of

the National Ambient Air Quality Standards.

“For averaging periods less than 1 year, one exceedance per year is allowed (40 CFR Part 51.166); therefore, the highest modeled concentration for each year has

been excluded, and the highest of the remaining concentrations over the 5-year period is given.
9The maximum modeled annual concentration is used.
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Unit 1. For example, the presence of a scrubber would result in alower exit temperature for the
exhaust gas from the new stack. Thiswould tend to decrease the buoyancy of the exhaust gas, lower
the height of the pollutant plume, decrease the vertical and horizontal spread of the plume, and increase
ground-level concentrations. On the other hand, exhaust gas from the repowered Units 1 and 2
operating simultaneously would be emitted from adjacent flues, which increase the initial upward
momentum and buoyancy of the exhaust gas. Thislarger initid lift would result in a greater plume
height, a greater vertical and horizontal spread of the plume, and lower ground-level concentrations
than would occur otherwise. The net result would be a complex redistribution of pollutant
concentrations near Northside Generating Station. The net impacts could be positive or negative on any
particular day at any particular location, but negative impacts would be expected to be less than the
upper-bound estimates presented in this analysis.

Maximum modeled increases in ground-level concentrations for the proposed project in conjunction
with the related action are very similar to those for the proposed project alone. Maximum increases are
always less than 15% of their corresponding Class |1 increments (Table 4.1.2). Thisresult islargely
attributable to the dominance of the proposed limestone dryer stacks in determining maximum
concentrations. Although emissions from the limestone dryer stacks would be less than 1% of emissions
from the proposed twin-flued CFB combustor stack, the maximum modeled concentrations of the
former are comparable to, and frequently larger than, maximum concentrations of the latter. Because
the dryer stacks would only be 75 ft tall, they would be subject to strong aerodynamic effects from
surrounding structures. Under frequently occurring meteorological conditions (e.g., neutral atmospheric
stability and moderate or high wind speeds), these effects could cause maximum impacts from the dryer
stacks, which would occur about 500 ft from their source, to be larger than maximum impacts from the
CFB combustor stack, which would occur several miles from their source.

Because the nearest PSD Class | areas are more than 30 miles away, pollutants from Northside
Generating Station would be well mixed in the atmosphere, and stack characteristics would have little
effect on ground-level pollutant concentrations in these areas. Therefore, a net decrease in pollutant
emissions resulting from the proposed project in conjunction with the related action (Table 4.1.1)
would be expected to improve air quality, albeit by a very small amount, at the nearest PSD Class |
areas.

Complete PSD analysis for regulatory applications considers other sources in the area that may be
contributing to the degradation of air quality (40 CFR Part 51.166). However, expected effects of the
proposed facility alone and in combination with the related action are small fractions of the
corresponding PSD increments at |ocations close to Northside Generating Station (Table 4.1.2), and
would be even smaller fractions of those increments at |ocations distant from Northside Generating
Station. Similarly, pollution increments attributable to other sources would have their maximum values
near their respective sources, and would be unlikely to approach 100% of PSD increments near the site
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of the proposed project. Therefore, other sources in the area were not included in this PSD analysis but
were included in the modeling of cumulative effects discussed in the following subsection.

The foregoing discussion of air quality impacts near Northside Generating Station focused
primarily on maximum degradation. Improvements would also be expected to result from the decrease
in ar emissions that would accompany implementation of the proposed project in conjunction with the
related action (Table 4.1.1). Maximum modeled improvements in air quality were obtained by
simultaneously modeling the emissions from the proposed CFB combustor stack and limestone dryer
stacks with the elimination of emissions from the stack currently serving the existing Unit 1. Maximum
improvements in air quality would occur at different times, and typically at different places, than would
maximum degradations. Modeled maximum improvements and degradations are compared in
Table 4.1.3. The improvements would generally be much greater than the degradations, reflecting
primarily the net emissions decrease.

Table4.1.3. Maximum improvements and maximum degradationsin
air quality that were modeled to result from the proposed project in
conjunction with therelated action of repowering Unit 1

Maximum Maximum
Averaging improvement degr;;xdationb
Pollutant® period (ug/md) (ug/md)
SO, 3-hour® 157 30
24-hour® 42 6
Annual® 3 <1
NO, Annual® 1 3
PM-10 24-hour® 3 <1
Annual® <1 <1

830, = sulfur dioxide; NO, = nitrogen dioxide; PM-10 = particul ate matter less
than 10 «m in diameter.

PSame as the modeled increase shown in Table 4.1.2 resulti ng from the proposed
project in conjunction with the related action of repowering the existing Unit 1.

“For averaging periods less than 1 year, one exceedance per year is allowed
(40 CFR Part 51.166); therefore, the highest modeled concentration for each year has
been excluded, and the highest of the remaining concentrations over the 5-year period is
given.

4The maximum modeled annual concentration is used.

In conclusion, concentrations of SO,, NO,, and PM-10 would be expected to increase by only a
small fraction of their respective PSD increments as aresult of the proposed project. Actual
degradation of air quality should be even less than the relatively small amounts presented above as
upper-bound estimates. When the related action of repowering Unit 1 is also considered, beneficia
effects on air quality would be expected to outweigh the small adverse effects.
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National Ambient Air Quality Standards

Pollutants for which National Ambient Air Quality Standards (NAAQS) exist (criteria pollutants)
include SO,, NO,, CO, lead (Pb), O, and two size classes of particulate matter (PM-10 and PM-2.5).
Concentrations of CO are of primary concern near major intersectionsin large cities, where the
simultaneous idling of many vehicles can produce a large ground-level source, and air circulation is
limited by surrounding high-rise buildings. Concentrations of CO in downtown Jacksonville were
always much less than their corresponding NAAQS during the 5-year period of analyss, therefore, CO
emissions from the proposed project were not evaluated further. No appreciable Pb emissions would
occur from operation of the proposed facility. Concentrations of Pb in recent years have been well
below NAAQS (Table 3.2.1), largely because of the decreased use of leaded gasoline in automobiles.
The standards for PM-2.5 have only recently been established (62 FR 38652—38854). These standards
will apply to 3-year averages, and an adequate monitoring network has not yet been established to
monitor PM-2.5 concentrations. Therefore, the remainder of this section addresses O, SO,, NO,, and
PM-10.

Ozone. O, is not emitted directly from a combustion source; instead, it is formed from
photochemical reactions involving emitted VOCs and NO,. Because the reactions involved can take
hours to complete, O, can form far from the sources of its precursors (the VOCs and NO, that initiate
its formation). Therefore, the contribution of an individual source to O, concentrations at any
particular location cannot be readily quantified.

The proposed project and the corresponding decrease in emissions from Units 1 and 3 would result
in a 10% decrease in NO, emissions from Northside Generating Station (i.e., 400 tons per year)

(Table 4.1.1), or less than 1% of the NO, emissionsin Duva County. Meanwhile, VOC emissions
would increase by 61 tons per year (Table 2.1.1), or by lessthan 1% of VOC emissionsin Duval
County (including biogenic emissions). It is not clear whether the net effect of increasing one O,
precursor (VOCs) and decreasing another (NO,) would tend to increase or decrease O, concentrations;
however, because the magnitudes of the changes in precursor emissions are so small compared to
regiona values, the magnitude of any resulting change in O; concentrations is expected to be negligible.

The repowering of Unit 1 would not result in any additional change in the total annual NO,
emissions from Northside Generating Station (Table 4.1.1). Repowered Unit 1 would add 61 tons per
year to the VOC emissions from Northside Generating Station, while the 24 tons per year currently
emitted by the existing Unit 1 would be eliminated; the net result of the proposed project combined with
the related action of repowering Unit 1 would be an increase of 98 tons per year (Table 2.1.1), or less
than 1% of VOC emissionsin Duval County. Therefore, the proposed project, either by itself or in
combination with the related action, would be expected to have only negligible effects on O,
concentrations.
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The 1-hour NAAQS no longer appliesto O; concentrations in Florida (Section 3.2.2). However,
because 3 years of monitoring data are not yet available for comparison with the 8-hour standard, the
1-hour standard is still useful for comparisons until sufficient data become available for comparison
with the 8-hour standard.

There are 2 O; monitors in Duval County: oneis located about 5 miles north-northwest of
Northside Generating Station and the other islocated at the Naval Air Station, about 15 miles
southwest of Northside Generating Station. During 1993-97, O, concentrations at the nearest monitor
were always less than 90% of the 1-hour NAAQS (Table 3.2.1); because changesin NO, and VOC
emissions from the proposed project aone or in conjunction with the related action would be less than
1% of emissionsin Duva County, they would not be expected to lead to any exceedances of the 1-hour
NAAQS for O, at that monitoring location. It is possible (although very unlikely) that the changesin
emissions could lead to concentrations greater than the 1-hour standard at the Naval Air Station
because the station recorded concentrations in the 1990s equaling that former standard. It is more
likely, however, that the changes in emissions would have no detectable effect at the station. As noted
above, it is not yet possible to assess the effect of the proposed project on compliance with the 8-hour
standard.

Other criteria pollutants. Potential cumulative air quality impacts of SO,, NO,, and PM-10
emissions from the proposed facility and from other regional sources were evauated by estimating
maximum increases in ground-level concentrations using the ISCST3 air dispersion model (EPA 1995)
with the same meteorological input data discussed in Section 4.1.2.1. Modeling included emissions
from the proposed project and from the existing stacks at Northside Generating Station, the St. John
River Power Park, and several other sources within 30 miles of the proposed project that were expected
to contribute to cumulative impacts (e.g., Cedar Bay Cogeneration, Inc., and the Stone Container
Corporation). Maximum potential hourly emissions and a 100% capacity factor were used in the
modeling. All NO, emissions were conservatively assumed to be in the form of NO, for comparison
with the NO, standard. Concentrations were modeled at 352 |ocations (receptors) within 6 miles of the
proposed CFB combustor stack excluding the Northside Generating Station and the St. Johns River
Power Park properties. Maximum modeled concentrations during the 5-year period of meteorological
data were added to the corresponding monitored background concentrations (Table 3.2.1), and the
totals are compared to NAAQS or Florida standards, as appropriate, in Table 4.1.4.

The modeling of existing nearby sources assures inclusion of their effects on air quality near the
site of the proposed project; these effects may not be fully represented at the nearest monitoring
location because the instrument may be located relatively distant from Northside Generating Station.
Adding monitored background concentrations to the modeling results assures inclusion of contributions
from sources that were not modeled (e.g., natural sources, vehicles, and utilities or industrial sources
that were not modeled because of their small size and/or large distance from the proposed facility).
Adding modeled and monitored concentrations is conservative because it * double counts’ any modeled
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effectsthat are included in the monitoring data. The use of maximum potential hourly emissions from
al sources, rather than the smaller actual emissions, adds conservatism to
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Table4.1.4. Ambient air quality standardsimpact analysisfor combined effects of

regional sourcesand the proposed proj ect

Ambient
Modeled background

Averaging Standard® concentratiorf concentratiorf'

Total
Total impact asa
impact® percentage

Pollutan®  period (ug/) (ug/?) (ug/) (ug/?)  of standard
S0, 3-hour 1,300 478 236 714 55
24-hour 260 199 52 251 97
Annual 60 18 8 26 43
NO, Annual 100 6 30 36 36
PM-10 24-hour 150 26 66 92 61
Annual 50 2 28 30 60

830, = sulfur dioxide; NO, = nitrogen dioxide; PM-10 = particul ate matter lessthan 10 xm in diameter.

PNational Ambient Air Quality Standards (NAAQS) except for annual and 24-hour averages of SO,. The NAAQS are
established in accordance with the Clean Air Act to protect public health and welfare with an adequate margin of safety. States may
establish standards more stringent than NAAQS; Florida has established such standards for annual and 24-hour averages of SO ,.

“Maximum modeled concentration from existing regional sources including the proposed project.

dFrom Table 3.2.1.
®The sum of the modeled concentration and the ambient background concentration.
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analysis. Therefore, the estimates of total impacts and their percentages of corresponding standards in
Table 4.1.4 represent upper-bound values; they could conceivably occur, but are higher than the
amounts that would be expected.

Results of modeling regional sources and the proposed project indicate that no exceedances of
nationa or state ambient air quality standards would be expected if the proposed project were
implemented (Table 4.1.4). However, the 24-hour average SO, concentration would be 97% of the
corresponding Florida standard, and all SO, concentrations would increase appreciably compared with
the ambient background concentrations. Particularly for the short-term concentrations, these large
values result from aerodynamic downwash effects caused by the proposed 200-ft tall combustor
structure that would induce downward motion on the exhaust gas emitted from the 250-ft stack serving
the existing Unit 1 and the 350-ft stack serving the existing Unit 3. Exhaust gas from the proposed
495-ft CFB combustor stack would not be subjected to substantial downwash because the stack is
taller. Downwash leads to substantial, localized increases in ground-level concentrations near the site
boundary compared with concentrations that would result from an identical situation without
downwash. These effects are complicated; in general, maximum ground-level concentrations are
redistributed as greater concentrations within about a mile of the source and smaller concentrations at
greater distances (compared with an identical situation without downwash). During the 6- to 12-month
transition period before the Unit 1 repowering, JEA has committed to reduce maximum hourly
SO, emissions from the existing Unit 1 by nearly 93% when operations commence for the proposed
project (Table 4.1.1). This reduction, which would be accomplished by using natural gas and fuel oil
with a sulfur content averaging no more than 0.13%, would assure that the maximum 24-hour average
SO, concentration would not exceed the Florida standard, as indicated in the modeling presented in
Table4.1.4.

Estimated SO, concentrations for other averaging periods are less than 60% of their respective
standards. The annual average NO, concentration is less than 40% of the NAAQS. The 24-hour and
annual averages of PM-10 are less than 65% of the NAAQS, even though ambient background PM-10
concentrations for both averaging periods are over 40% of the NAAQS.

Results of modeling regional sources and the proposed project in conjunction with the related
action of repowering the existing Unit 1 indicate that maximum concentrations are always less than
corresponding concentrations without the related action. For example, the 24-hour average SO,
concentration for regiona sources and the proposed project in conjunction with the related action is
91% of the Florida standard, compared to 97% for regional sources and the proposed project without
the related action. This decrease is attributable to several factors. First, the repowered Unit 1 would
emit pollutants through a 495-ft stack rather than the 250-ft stack serving the existing Unit 1. The
taller stack would alow more dilution of the pollutant plume before it reaches ground level. Second,
elimination of emissions from the existing shorter stack would be augmented by the corresponding
elimination of aerodynamic downwash affecting those emissions. Third, although the Unit 1 repowering
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would increase the maximum potential hourly emissions from the twin-flued 495-ft stack by a factor of
two, the exhaust gas would be emitted from adjacent flues, which would add buoyancy and upward
momentum to the plume, so that ground-level concentrations of pollutants emitted from that stack alone
would increase by much less than a factor of two. Finally, compared to the transition period after the
Unit 2 repowering, the Unit 1 repowering would be accompanied by appreciable reductionsin
maximum hourly emissions of NO, and PM-10; maximum hourly emissions of SO, would remain
almost the same (Table 4.1.1). The net effect would be that expected maximum ground-level
concentrations would decrease appreciably for NO, and PM-10 and would decrease slightly for SO,
compared with the modeling performed without the Unit 1 repowering.

Human Health Effects from Noncriteria Pollutants

In addition to the criteria pollutants listed in 40 CFR Part 50, other contaminants are present in the
atmosphere; however, their concentrations are typicaly very small and are therefore difficult to
measure (Section 3.2.2). Nonetheless, even in very small concentrations some of these contaminants
may be health hazards because of their toxicity and/or carcinogenic (cancer-causing) potential. Because
of the lack of background measurements for most toxic substances in the atmosphere, the following
analysis deals only with modeled ambient air concentrations resulting from the proposed project.

Two approaches were taken to estimate potential impacts of hazardous materials that would be
released to the atmosphere from the proposed project aone. The first approach was based on EPA
reference doses and carcinogenic potency concepts; it was applied generaly (Appendix D) to severa
metals, organic compounds (including dioxins and furans), and acid gases (including hydrogen
fluoride) that could be emitted in small quantities from the proposed project. In the second approach,
two metals (beryllium and mercury) that may be emitted at significant rates (40 CFR Part 51.166)
were further evaluated by comparing maximum modeled increases in atmospheric concentrations to
Florida Ambient Air Reference Concentrations (FAARCSs), which are guideline concentration values
established to protect human hedlth.

Both approaches were based on maximum modeled increases in ambient air concentrations
obtained by applying the ISCST3 air dispersion model (in the same manner as for the criteria
pollutants) to estimated emissions from the proposed project using coa or petroleum coke as fuel. Both
approaches assumed that the project would be operating at a 100% capacity factor. Estimated
emissions tend to be conservative (form an upper bound) because no control measures were assumed in
calculating the emission rates. For both approaches, modeled concentrations are presented for the
location of maximum impacts, about 1.6 miles east of the proposed project, near the southern boundary
of the Timucuan Ecological and Historic Preserve. This location is different than the location of
maximum impacts for the criteria pollutants because the limestone dryer stacks were excluded in this
modeling, since they would have negligible emissions of these contaminants.
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General analysis based on EPA reference doses and cancer-risk measures. Reference
doses and cancer-risk measures are available for use in defining maximum ambient air concentrations
of various substances for the protection of human health. Reference doses, which apply to
noncarcinogenic effects, are available for most of the noncarcinogenic substances that would be emitted
from the proposed facility (EPA 1989). These doses were used to calculate corresponding guideline
values of maximum contaminant concentrations in the ambient air for the protection of human health,
based on the assumption that air isinhaled at arate of 26 yd® per day by a person weighing 154 Ib. In
some cases, only an oral reference dose was available and this was used without modification for the
inhalation dose (i.e., 100% absorption was assumed); this procedure tends to overestimate potential
impacts. Comparisons of the maximum modeled contaminant concentrations in the ambient air with
their guideline maximum values for the protection of human health indicated that the concentration of
chromium would be less than 2% of its guideline maximum value (its percentage of the EPA reference
dose is 1.36 in the seventh column of Table D.1); for other substances, the corresponding percentages
would be much less than 1% (Table D.1). These results indicate that the public would be adequately
protected with respect to noncarcinogenic effects resulting from the proposed project.

Cancer potency slopes taken from EPA (1998a) were compared with the anticipated emissions of
dioxins, furans, and other carcinogenic substances from the proposed project. Calculated risk values
indicate that the cumulative cancer risk from inhalation would be less than 2 in 10 million per year
(1.42 x 10 " in the ninth column of Table D.1). Except for dioxins and furans (which are discussed
specifically in the following subsection), the cancer risk from ingestion of these substances would be
much lessthan 1 in 1 million per year.

Dioxins and furans. The hedlth effects of dioxins and furans (which are closely related to
dioxinsin chemical structure and health effects) were included in the analysis of cancer risk. However,
because dioxins were raised as an issue during public scoping, additional discussion of dioxinsis
presented below.

The production of dioxins and furansis of concern wherever fuels are burned, especidly if a
source of chlorineis present. There are 210 structurally related forms (congeners) of chlorinated
dibenzo-p-dioxins (CDDs) and chlorinated dibenzofurans (CDFs), and severa congeners are typically
released from a combustion source. The dioxin-like compounds are often found in complex mixtures.
To assist in risk assessment, a toxicity equivalency procedure has been developed to characterize the
cumulative toxicity of these mixtures (EPA 1989). This procedure involves assigning individual
toxicity equivalency factors (TEFs) to the 2,3,7,8 substituted CDD/CDF congeners. These TEF values
are estimates of the toxicity of dioxin-like compounds relative to the toxicity of 2,3,7,8-TCDD, which
isassigned a TEF of 1.0. Calculating the toxic equivalency (TEQ) of a mixture involves multiplying
the concentrations of individual congeners by their respective TEFs. The sum of the TEQ
concentrations for the individual congenersisthe TEQ concentration for the mixture. If the TEQ is
expressed as a mass of material produced per mass of coal burned (an emission factor) for a coal-fired
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utility boiler, it would typically be less than 0.84 Ib per billion tons of coal burned (NATO 1988),
which islessthan 1 Ib per 1,000 years of operation of the proposed project at full capacity.

The average daily intake of dioxins for people in North Americais approximately 119 pg TEQ/day
for all exposure pathways combined (EPA 1994). Ingestion of dioxins from meat and dairy products
accounts for the vast majority of exposure (about 100 pg TEQ/day), while inhalation accounts for
about 2.2% or 2.6 pg TEQ/day. By comparison, cigarette smokers receive exposure to approximately
10 pg TEQ per pack (EPA 1998b). Dioxin emissions from the proposed project would be similar
whether the facility burns coal and/or petroleum coke (Table D.1). Results of calculations indicated an
exposure to about 0.01 pg TEQ/day for the maximum exposed person, weighing 154 |b and inhaling
air at arate of 26 yd® per day. Thus, the proposed project would add 4 parts per thousand of TEQ
exposure viainhalation (0.01 pg TEQ/day added to 2.6 pg TEQ/day).

The combined risk of cancer from inhalation of dioxins and furans emitted by the proposed project
was calculated to be about 2 in 100 million (0.2 in 10 million) per year (1.87 x 10 8 in the ninth
column of Table D.1). The total cancer risk from inhalation of dioxins, furans, and other carcinogenic
substances emitted by the proposed project was calculated to be less than 2 in 10 million per year
(1.42 x 10 " in the ninth column of Table D.1).

With regard to the ingestion pathway, specific source-receptor relationships are not well known for
dioxins. Because dioxins attach primarily to very small particles, most dioxins are deposited far from
their sources. However, because there is agricultural land in the Northside vicinity (including a dairy
about 2 miles north-northwest of Northside Generating Station), an estimate was made that links the
ingestion pathway for dioxins with air emissions from the proposed project. This estimate
conservatively assumed that agricultural land such as the dairy would be exposed to the maximum
modeled concentrations (even though the location of the maximum modeled concentrations, 1.6 miles
east of the proposed project, is not agricultural land). The estimate also assumed that dioxinsin milk
and meat produced on the agricultural land would increase proportionally to the increase in airborne
dioxins and that a person would consume 100% of his or her meat and dairy products from that land.

In North America, the average human intake of dioxins and furansis roughly 40 times greater via
ingestion than inhalation (for dioxins, about 100 pg TEQ/day versus about 2.6 pg TEQ/day).
Consequently, the ingestion of dioxins from the proposed project’s emissions would be approximately
40 times the value of 0.01 pg TEQ/day for inhalation by the maximum exposed person, or
0.4 pg TEQ/day. Considering both ingestion and inhalation, the daily intake of dioxins resulting from
the proposed project would be 0.41 pg TEQ/day.

The total cancer risk from inhalation and ingestion of dioxins and furans emitted by the proposed
project was calculated to be about 8 in 10 million (0.8 in 1 million) per year (7.7 x 10°’) by
multiplying 1.87 x 108 (in the ninth column of Table D.1) by 41 to account for both inhalation
(1.87 x 10°®) and ingestion (40 times 1.87 x 10 8). The sum of the cancer risk from inhalation of
dioxins, furans, and other carcinogenic substances (1.42 x 10’ in the ninth column of Table D.1) and
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from ingestion of dioxins and furans (40 times 1.87 x 10 ®) was calculated to be about 9 in 10 million
(0.9in 1 million) per year (8.9 x 10°"). Given the upper-bound assumptions in the estimates, the risks
would probably be less than these values.

Beryllium and mercury. Except for mercury emissions from burning petroleum coke, the
proposed project could emit more beryllium and mercury (Table 4.1.5) than the amounts specified as
significant in 40 CFR Part 51.166 (0.0004 tons per year for beryllium and 0.1 tons per year for
mercury). In addition, mercury was raised as a pollutant of concern during public scoping. Therefore,
further analysisis presented for these metals.

Table4.1.5. Beryllium and mercury concentrations predicted to result from the proposed
project compared with Florida Ambient Air Reference Concentrations (FAARCS)

Maximum 24-hour

Maximum 24-hour average concentration
Emissions  average concentration as a percentage of
Element Fuel type (tons/year) (NG/m?)? FAARC
Beryllium  Coa 0.008 0.02 0.5
Petroleum coke 0.003 0.01 0.2
Mercury Cod 0.10 0.28 14
Petroleum coke 0.02° 0.06 0.3

#Nanograms per cubic meter; a nanogram is 10°° grams, or one billionth of a gram.
PEmissions were not si gnificant (40 CFR Part 51.166).

Beryllium islisted as a known carcinogen (cancer-causing substance) by the American Conference
of Governmental Industrial Hygienists (ACGIH) (ACGIH 1997). It can also have chronic
noncancerous effects such as berylliosis (honcancerous growths in the lungs) and acute effects which
primarily affect the lungs. Mercury can cause ulceration, particularly within the digestive system,
liver, and kidneys. Mercury may also disrupt endocrine function, which is of particular significance
during fetal development and early childhood, when organ development is most rapid.

Ambient air quality standards do not exist for beryllium and mercury; guideline concentrations are
typically obtained either by back-calculating from EPA reference doses (Appendix D) or by adjusting
time-weighted (8-hour) averages specified by ACGIH (1997) as maximum allowable concentrations for
healthy workers, as follows. The first adjustment to the standards for healthy workers is made because
they typically spend an average of 40 hours per week at their workplace rather than 168 hours (around
the clock); therefore, the maximum allowable concentration for workers is divided by 4.2 (168/40). The
resulting concentration is then divided by 10 because the tolerance of an individual during their years
as a healthy adult worker would be greater than for their entire lifetime, especially during childhood
and old age. The resulting concentration value is divided again by 10 to account for differing
sengitivities to environmental exposures experienced by members of the genera population, including
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the infirm. The fina result is a guideline maximum ambient air concentration; for concentrations bel ow
the guideline value, it is expected that the public would be protected from adverse impacts. Such
guideline values (sometimes referred to as “ no-threat levels’) are commonly used as maximum
permissible ambient air concentrations of substances regulated by 29 CFR Part 1910.1000 (Patrick
1994b); for beryllium and mercury, they are given in this analysis as 24-hour average FAARC:s.

Maximum maodeled ambient concentrations of beryllium and mercury that would result from the
proposed project are compared to the FAARCs in Table 4.1.5. Beryllium concentrations would be less
than 1% of the corresponding FAARC. The mercury concentration would also be less than 1% of its
FAARC if petroleum coke is used as fuel and less than 2% of its FAARC if coa isused asfuel. These
results corroborate the results obtained using the reference dose approach in the previous analysis
(Appendix D) that beryllium and mercury emissions from the proposed project would pose no threat to
human health.

The nearest PSD Class | areas are more than 30 miles from the site of the proposed project; the
ISCST3 air dispersion model is not recommended at such distances (EPA 1995). However, because
increased concentrations of beryllium and mercury at those distances would be only small fractions of
the increases near the site of the proposed project, impacts to Class | areas would be negligible.

Radionuclides. Fossil fuels and limestone contain trace quantities of naturally occurring
radionuclides, primarily uranium-238, thorium-232, and their decay products. During the burning of
fossi| fuds, inert material either falls to the bottom of the combustor as bottom ash or becomes
entrained in the gaseous combustion products as fly ash. This ash contains radionuclides originally
present in the fuel and/or limestone. Fly ash not captured by pollution control equipment is emitted into
the atmosphere as particul ate matter. In addition, two radioactive noble gases, radon-220 and
radon-222, are emitted from the combustor as gases. The quantities of naturally occurring
radionuclides vary according to fuel type and its geographical location; coal typically contains the
greatest total quantity per unit mass.

For a proposed facility very similar to the proposed project, detailed dose pathway analyses were
performed for radionuclides in coal and limestone using two different approaches. measurement of
radioactive species at an operating plant (Weston 1995) and calculations based on coal analysis
coupled with emission factors (DOE 1995). The estimated radionuclide emission rates for the similar
facility were approximately 10 times greater than the estimated radionuclide emission rates of
6 mCi/year for the proposed project. Not including radon gas, a lifetime cancer risk to the maximum
exposed person in arange of 2in 10 million (2 x 107) to 2 in 1 million (2 x 10°) was obtained using
the two approaches. Given that emissions from the proposed project would be about 10 times lower
and that typical risks would be proportionally lower, the lifetime cancer risk for the maximum exposed
person would be in the range of 2 in 100 million (2 x 10®) to 2 in 10 million (2 x 107).

Because radon is a noble gas that is not captured in particulate filters, it is often treated separately.
Using an upper limit for radon of approximately 175 mCi/year (DOE 1995) and an estimated dilution
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at the location of maximum exposure of about 6 x 10° /m? (the ratio of the maximum annual ground-
level concentration in the ambient air calculated by the ISCST3 air dispersion model to the air emission
rate), the dose is estimated to be approximately 3 x 10 urem per year, which isalifetimerisk of 1in
100 hillion (1 x 10*) (ICRP 1991).

Sulfuric acid mist. Air emissions of sulfuric acid mist from the proposed project were identified
as an issue during public scoping. The proposed project would emit about 5 tons per year of sulfuric
acid mist. By comparison, the amount specified as significant in 40 CFR Part 51.166 is 7 tons per
year. Consequently, emissions of sulfuric acid mist would be less than the level of concern.
Furthermore, following the related action of repowering Unit 1, there would be a net decrease of about
187 tons per year of sulfuric acid mist because the existing Unit 1 annually emits about 197 tons while
each of the repowered units would annually emit about 5 tons.

Proposed project and related action. The related action of repowering the existing Unit 1
would approximately double the emissions of toxic air pollutants from Northside Generating Station
that were evaluated in Tables D.1 and 4.1.5. Although emissions from the existing Unit 1, which uses
natural gas and/or fuel oil, would be replaced by the related action, those existing emissions of toxic air
pollutants are likely to be small in comparison with those from the repowered Unit 1, which would use
coa and/or petroleum coke. Therefore, smply doubling the effects of the proposed project produces
ground-level ambient concentrations that are similar, although somewhat higher, than concentrations
obtained if credit were taken for (1) the elimination of emissions from the existing Unit 1, and (2) a
greater initial upward momentum and buoyancy of the exhaust gas from the two repowered units
operating smultaneously. Doubling the effects of the proposed project would not lead to any
exceedances of, or close approaches to, any of the previously discussed guideline values for
noncarcinogenic effects from toxic materials. The total cancer risk would be approximately 1.8 in
1 million per year (for the sum of the cancer risk from inhalation of dioxins, furans, and other
carcinogenic substances and from ingestion of dioxins and furans), which is calculated for the location
of maximum exposure. Given the upper-bound assumptions in the estimate, the risk would probably be
less than this value at this location and even lower at other locations.

Visibility

Visbility, or background visua range, is defined as the maximum distance a large, black object
can be observed on the horizon. The scenic quality of natural landscapes and their color, contrast, and
texture, are improved by good visibility. Visibility, as a measure of clarity of the atmosphere, has been
established as an important air-quality-related value of national parks and wilderness areas that are
designated as PSD Class| areas.

Effects of the proposed project on visibility in the Okefenokee Wilderness Ares, the nearest PSD
Class| area (38 miles to the west), were analyzed using a conservative (upper-bound) screening
procedure provided in Appendix B of areport prepared by the Interagency Workgroup on Air Quality
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Modeling (EPA 1993). Because the next nearest Class | area (Wolf Island Wilderness Area) is

63 miles north of Northside Generating Station (Section 3.2.2), any effects on visibility would be more
pronounced at the Okefenokee Wilderness Area under similar meteorological conditions. The screening
procedure used 24-hour concentrations obtained by applying the ISCST3 air dispersion modd (in the
same manner as for the criteria pollutants) to maximum hourly emissions of SO,, NO,, and PM-10
(Table 4.1.1). Calculations were made for existing emissions and expected emissions after the Unit 1
repowering (Table 4.1.1). The highest modeled 24-hour average concentrations for al 5 years
(1984-88) were included in the analysis. A background visibility of 40 miles was used.

The results of the screening analysis indicate that the reduction in emissions of SO,, NO,, and
PM-10 associated with the proposed project and the related action of repowering Unit 1 (Table 4.1.1)
would lead to an increase in visibility of about 0.6 mile. This analysis exaggerates the effects on
visibility of changes in concentrations of air pollutants; it is not likely that a change in visibility would
be noticed at any Class | area as aresult of the proposed project, either alone or in conjunction with the
related action of repowering Unit 1. Nevertheless, the procedure does indicate that the net effect on
visibility would be beneficial rather than detrimental.

Acidic Deposition

Acid rain, the popular name for acidic deposition, occurs when SO, and NO, are chemically
transformed and transported in the atmosphere and deposited on the earth’ s surface in the form of wet
(rain, snow, fog) or dry (particle, gas) deposition. SO, and NO, are readily oxidized in the atmosphere
to form sulfates and nitrates. Subsequently, the sulfates and nitrates may form sulfuric acid and nitric
acid when combined with water, unless neutralized by other chemicals present.

Acidic deposition may contribute to the acidification of lakes and subsequent damage to aquatic
systems. Forests and agriculture are also potentially vulnerable because acidic deposition can cause
leaching of nutrients from soils, inhibit microorganisms that convert atmospheric nitrogen into
fertilizers for plants, and contribute to the release of toxic metals (EPA 1988). Acidic deposition also
contributes to the corrosion of metals and deterioration of stone in buildings, statues, and other cultural
resources. Sulfate particles and NO, aso reduce visibility by interfering with light transmission in the
atmosphere. Whether aton of SO, or aton of NO, is more damaging depends on severd factors,
including the nature of the resource to be protected and the time scale under consideration. In general,
however, thereis no clear reason to consider either of these two precursors of acidic deposition as more
damaging than the other on aton-for-ton basis.

SO, and NO, can be transported by the wind for hundreds of miles from one region to another.
Therefore, air over any given areawill contain some residual emissions from distant areas and
infusions received from nearby areas. This continuing depletion and replenishment of emissions along
the path of an air mass makes it extremely difficult to determine relationships between specific sources
of emissions and acidic deposition at any particular location.
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As a consequence of JEA management’ s target of a 10% reduction in annua emissions of SO, and
NO, from Northside Generating Station, annual SO, emissions would decrease from 13,649 tonsto
12,284 tons and annual NO, emissions would decrease from 4,000 tons to 3,600 tons, effective for
both the transition period after the Unit 2 repowering and after the Unit 1 repowering (Table 4.1.1).
Table 4.1.6 compares these changes in annual emissions of SO, and NO, as a consequence of the
proposed project with 1996 emissions from Florida (EPA 1997), which was chosen as an appropriate
area to represent emissions affecting acidic deposition. Emission decreases of SO, and NO, from
Northside Generating Station would be only a small fraction of a percent of existing emissions from
Florida. Thus, this beneficial reduction in emissions would probably not result in perceptible changesin
acidic deposition.

Table4.1.6. Changesin emissions of acid-rain precursorsas a consequence
of the proposed project compared to emissons
from all sourcesin Florida

Changes in emissions

1996 Florida As a percentage of

Pollutant® emissions’ Tonslyear Florida emissions
SO, 804,000 -1,365 -0.17
NO, 911,000 -400 -0.04

830, = sulfur dioxide; NO, = oxides of nitrogen.
PFlorida emissions were obtained from EPA (1997).
“From Table 4.1.1.

Global Climate Change

A magor worldwide environmental issue is the possibility of magor changesin the globa climate
(e.g., globa warming) as a consequence of increasing atmospheric concentrations of “greenhouse”
gases (Mitchell 1989). The atmosphere allows a large percentage of incoming solar radiation to pass
through to the earth’ s surface, where it is converted to heat energy (infrared radiation) that does not
pass back through the atmosphere as easily as the solar radiation passesin. The result is that heat
energy is “trapped” near the earth’s surface. This phenomenon is commonly called the greenhouse
effect because of an analogy with the glass in a greenhouse. However, the use of the term greenhouse
effect to describe these radiative processes is somewhat of a misnomer because the main effect of the
glassin agreenhouse isto act as a physical barrier that keeps the warm air inside.

Greenhouse gases include water vapor, CO,, methane, nitrous oxide, O,, and several
chlorofluorocarbons. The greenhouse gases constitute a small percentage of the earth’ s atmosphere;
however, their collective effect is to keep the temperature of the earth’s surface about 60°F warmer, on
average, than it would be if there were no atmosphere. Water vapor, a natural component of the
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atmosphere, is the most abundant greenhouse gas. The second-most abundant greenhouse gasis CO,,
which has increased about 30% in concentration over the last century. It is generally agreed that fossil
fuel burning is the primary contributor to increasing concentrations of CO, (DOE 1989). The
increasing CO, concentrations may have contributed to a corresponding increase in globally averaged
temperature in the lower atmosphere (IPCC 1992).

Because CO, is stable in the atmosphere and essentially uniformly mixed throughout the
troposphere and stratosphere, the climatic impact does not depend on the geographic location of
sources. Therefore, an increasein CO, emissions at a specific source is effective in dtering CO,
concentrations only to the extent that it contributes to the global total of fossil fuel burning that
increases global CO, concentrations.

The proposed project would increase global CO, emissions by about 2,293,100 tons per year
(Table 2.1.1), which is about 0.009% of annual global CO, emissions from fossil fuel combustion
(Table 4.1.7). The proposed project in conjunction with the related action of repowering Unit 1
(taking credit for the elimination of emissions from the existing Unit 1) would increase globa CO,
emissions by about 3,842,800 tons per year, or about 0.015%. Increases expected from the proposed
project aone or in conjunction with the related action are negligible in comparison with U.S. and global
totals.

Table4.1.7. Emissionsof carbon dioxide (CO,) from the proposed project by
itsdlf and in conjunction with therelated action of repowering the existing Unit 1
compared to U.S. and global emissions from combustion of fossil fuels

Emissions

(As%of U.S. total  (As % of global total
of 5,643,991,000 of 25,128,900,000

Source (tons/year) tons/year)? tons/year)?
Proposed project 2,293,100 0.04 0.009
Proposed project in 3,842,800 0.07 0.015
conjunction with the
related action

National and global CO, emissions were taken from Marland et al. (1998) and converted to tons
of CO, per year. Emissions from consumption of cod, oil, and gas and from gas flaring are included.

Airborne sulfates from fossil fuel combustion may be counteracting the greenhouse effect by
increasing the reflection of incoming solar radiation (Mitchell et al. 1995). However, annual SO,
emissions during the transition period after the Unit 2 repowering and after the Unit 1 repowering
would decrease by 10% (1,365 tons) (Table 4.1.1). Assuming SO, emissions are proportional to
atmospheric sulfate loadings and global anthropogenic SO, emissions are about 145 million tons per
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year (Hameed and Dignon 1992; Graedel and Crutzen 1993), then the proposed project in conjunction
with the related action would decrease globa anthropogenic sulfate loadings by about 0.001%. This
reduction would enhance any CO,-induced warming of the lower atmaosphere, but it is not possible to
provide a good estimate of the amount of the effect. In any case, the contribution of the proposed
project and related action to global climate change would be negligible.

This analysis presents a balanced approach because it indicates that the proposed CO, emissions
are very large in terms of amounts rel eased to the atmosphere (when compared with emissions of other
gases), while the percentages are very small in comparison with U.S. and global emissions.

4.1.3 Surface Water Resources

4.1.3.1 Construction

No change in the existing utilization or consumption of surface water would occur during the
congtruction phase of the repowering of Units 1 and 2. All construction would be performed in
accordance with an erosion and sedimentation control plan (JEA 1995; Foster Wheeler 1998Db).
Standard engineering practices such as straw berms, liners, cover materias, and grading would be
implemented as required to minimize runoff, erosion, and sedimentation near the site. A Submerged
Lands & Environmental Resource Permit (SLERP) would be obtained from the FDEP for the
construction and operation of the storm water treatment system. Impacts attributable to construction-
related runoff, turbidity-causing agents, erosion, and sedimentation would be minimal.

Accidental spills of construction materials such as solvents, paint, caulk, oil, and grease that could
contain hazardous substances would be cleaned up in atimely manner and in accordance with a spill
prevention, control, and countermeasure plan (JEA 1992) and best management practices plan. The
rapid cleanup would minimize the overland flow of accidental spillsinto San Carlos Creek or the back
channel of the St. Johns River.

4.1.3.2 Operation
Hydrology

Because Unit 2 has not operated since 1983, the proposed project (the repowering of Unit 2) would
increase the demand for noncontact cooling water (however, not above permitted quantities). The
current demand for cooling water by Units 1 and 3 combined is 620 Mgd (430,700 gpm)
(Figure 2.1.9). After Unit 2 is repowered, the entire 3-unit plant would use 827 Mgd (574,000 gpm)
(Figure 2.1.8). Thiswould be approximately the same rate at which cooling water was used when the
three units operated together from approximately 1978 until 1980. The sustained flow of the back
channel of the St. Johns River would not be depleted by this diversion because 815 Mgd
(566,000 gpm) of the 827 Mgd (574,000 gpm) of withdrawn cooling water would be returned to the
river after passing through the condensers (Figure 2.1.8).
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The tidal movement of seawater to and from the Atlantic Ocean ensures that Northside Generating
Station would have a continuous supply of cooling water for the condensers even under conditions of
prolonged drought. The tides would continue to occur twice daily even if the supply of fresh water
flowing through the St. Johns River were reduced substantially by drought. The Atlantic Ocean serves
as avirtually infinite source of cooling water for Northside Generating Station.

Therate at which heat would be rejected to the St. Johns River aso would increase from the
current operating level of 4 x 10° Btu/hour to 5.3 x 10° Btu/hour after Unit 2 is repowered (EVSC
1983). However, the size of the thermal plume would not increase because the simultaneous operation
of al three units would increase the discharge vel ocity, which would promote mixing and heat
dissipation (Section 3.3.4). The thermal plume would be approximately the same size as when dl three
units operated at full capacity from 1978 until 1980.

With Northside Generating Station at full load, the related action of repowering Unit 1 would result
in little or no change compared with facility operation after the proposed project is in operation because
there would be little or no change in the rate at which cooling water would be required and the rate at
which heat would be rejected to the river. However, because Unit 1's capacity factor would increase
from about 30% (Table 4.1.1) to about 90% after its repowering, the annual volume of cooling water
withdrawn from and returned to the river and the annual quantity of heat rejected to the river from
Northside Generating Station would increase by approximately 40%. The potential impacts to aquatic
organisms resulting from this increased capacity factor are discussed in Section 4.1.6.2.

The permitted maximum total flow of 827 Mgd (574,000 gpm) of noncontact cooling water for the
three units at full load, which is specified in NPDES permit FL0001031 (JEA 1997b), would remain
the same after the repowering. The temperature and total surface area of the thermal plume would not
exceed the regulatory limits defined in the NPDES permit (Section 3.3.4) (JEA 1997b). The maximum
width of the 2°F thermal discharge zone after repowering would not exceed the 275-yd NPDES permit
limit.

There are no dams located near Northside Generating Station whose failure would induce a dam-
break flood wave to jeopardize the structural integrity of the proposed CFB combustors. Rodman Dam
is alow-head structure that is located approximately 80 miles upstream. The volume of water behind
Rodman Dam is insufficient to sustain a dam-break flood wave over this distance that would inundate
Northside Generating Station. The lakes of the St. Johns River are naturally formed bodies of water
that were not created by manmade dams and would not endanger Northside Generating Station.

Runoff from facilities that would be built as part of the proposed project would be used in plant
processes or routed through detention basins equipped with baffles or oil skimmers prior to being
discharged at stormwater outfalls. The detention basins would reduce the maximum rate of stormwater
discharge by increasing the length of time during which the discharge occurred. The baffles or oil
skimmers would collect contaminants such as oil and grease that float on top of the stormwater.
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Environmenta impacts associated with the runoff of stormwater would be minimized by the use of
detention basins equipped with baffles or oil skimmers.

The existing Northside Generating Station stormwater discharges are regulated in accordance with
ageneral permit (FLROOB341) issued by EPA (JEA 1997b). Coverage under a modified multi-sector
general stormwater permit would be sought for the repowered Northside Generating Station.

Accidental spillsfrom the proposed facility would be cleaned up in atimely manner in accordance
with a spill prevention, control, and countermeasure plan (JEA 1992) and the best management
practices plan for the facility (JEA 1995). The rapid cleanup of an accidental spill would minimize
runoff into San Carlos Creek or the back channel of the St. Johns River and seepage into the
groundwater. Two spills have occurred at Northside Generating Station during the unloading of fuel oil
shipments. Corrective action was taken to prevent or mitigate further spills.

Tanks containing liquids such as fuel ails, waste ails, turbine lubrication oils, and fuel additives are
either (1) surrounded by berms or dikes that would contain accidental leaks or spills, or (2) have
controlled drainage areas whose runoff is routed to and collected in sumps (JEA 1992). The sumps are
piped into the chemical wastewater treatment system. The berms or dikes and controlled drainage areas
would prevent runoff from flowing overland into San Carlos Creek or the back channel of the St. Johns
River if atank failure released the stored liquid. Rapid cleanup of any liquid impounded by secondary
containment that did not enter the wastewater trestment system would minimize seepage into the
groundwater.

Power plant transfer piping is located above ground where practical and in areas protected by
secondary containment or that drain to the wastewater treatment system (JEA 1992). Much of the
remaining piping is located over paved or sandy areas that eventually flow overland into floor drains or
drainage ditches. Guillotine failure (i.e., sheared off in a manner similar to the action of a paper cutter)
of some portions of the transfer piping or undetected excess leakage at flange gaskets, pipejoints, or
valve stem sedls could cause an accidental spill with no secondary containment. The piping that
connects the terminal unloading facility and the fudl oil storage tanksis not provided with secondary
containment. Impacts associated with transfer piping failure or leakage would be minimized because
(2) the piping is routingly inspected on a daily basis and more frequently while pumping isin progress,
and (2) most pipeline failures manifest themselves as small-scale, gradually increasing leaks that would
be detected during routine inspection before excess leakage would impact the environment.

Water Quality

Because of hydrodynamic processes and inputs of contaminants from a variety of sources into the
lower St. Johns River, any incremental effects on water quality in this section of the river resulting
from operation of the combined St. Johns River Power Park/Northside Generating Station facilities
would be very difficult to detect or assess. The hydrodynamics of the lower St. Johns River are
dominated by tidal processes which can create highly variable currents and tidal flow regimes. With an
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average of four tidal flow changes each day, contaminants in the lower St. Johns tend to be diluted and
eventually flushed out of the system. The hydrology regimes of the lower St. Johns River system are
primarily responsible for distributing and determining the fate of natural and anthropogenic sources of
nutrients and pollutants (Brody 1993). Because of the low hydraulic gradient and the dominating tidal
flow in this portion of theriver, the net flow of the river can often be negative over a 24-hour period.
Under certain conditions (such as during low rainfall periods), the river can actually flow upstream
prolonging flushing and therefore having little effect on improving water quality in the vicinity of the
site. In addition, because the St. Johns River in the site vicinity is downstream from the urban core of
Jacksonville, the water quality in this section of the river is probably much more reflective of upstream
inputs of industrial and domestic discharges than of inputs from the St. Johns River Power
Park/Northside Generating Station facilities.

In addition to the effluent discharges from the power plant facilities, water quality in the St. Johns
River in the site vicinity could aso be potentially affected by dredging operations. Dredging for the
new fuel unloading dock (Option 2) would occur between the edge of the present channel and the
present dock facility. Approximately 150,000y of sediment would be removed to expand the channel
depth from an average of - 25 to -40 ft amd. Approximately one-third (5 ft) of this dredge material
would represent sediment in the upper layer that has been deposited since previous dredging operations,
and the remaining two-thirds (10 ft) underneath would represent old or relatively clean sediment. These
dredging activities, which are regulated under Section 404 of the Clean Water Act, would not be
expected to have an adverse effect on local water quality except for brief periods during the operation
itself. The only major water quality change would be localized increases in turbidity and fine suspended
sediment. Dredge spoil from such operationsis usually pumped to a dredge spoil holding pond on the
site where slurry water in the pond slowly percolates through the sandy retention basin. Some
discharges of decant from the dredge spoil holding pond into San Carlos Creek could occasionally
occur, however, during periods of heavy use or rainfall. Even though this type of discharge is generaly
excluded from NPDES permitting, regulations pertaining to return water from upland contained
disposal areas are addressed under Section 404 of the Clean Water Act. Utilization of the dredge spail
site and any discharges associated with the spoil site would be addressed in the SLERP, which would
bejointly reviewed by the FDEP and the Army Corps of Engineers.

4.1.4 Geological Resources
4.1.4.1 Groundwater

Water supply during construction of the proposed project would be obtained from the existing
Northside Generating Station potable water supply pumped from groundwater. Water use during
congtruction would include rinsing of equipment and structures as well as preparation of mixtures such
as grout. Because concrete would be prepared off the site, groundwater use at Northside Generating
Station would not be affected by concrete formulation. Water would be available to extinguish
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accidental fires that could occur during construction. The finite duration and size of the project as well
as the intermittent use and consumption of water during construction would not cause the existing
potable water wells to be overpumped.

The pipeline that delivers treated groundwater would be tapped and used to provide water for
construction activities. The existing Northside Generating Station infrastructure would be used to
supply drinking water and service lavatories and toilets. Drinking water for construction workers also
would be provided using bottled water. Portable toilets would be provided to minimize requirements for
additional sanitary water.

During operation of the proposed project, groundwater consumption by Northside Generating
Station would be reduced by 10% from the upper Floridan aquifer, based on a comparison of the
existing and proposed water balances in Figures 2.1.9 and Figure 2.1.8, respectively. A 10% reduction
in groundwater consumption, which is the goal set by JEA, would decrease the rate of decline of the
potentiometric surface of the upper Floridan aquifer. Stabilization of the potentiometric surface would
result in two primary benefits: (1) more groundwater would be available to Northside Generating
Station and other local users for alonger period of time and (2) the water quality would be stabilized
because of the reduced influx of brackish water from the lower Floridan aguifer.

The impact to the surficial aguifer during operation of the proposed project would be considerably
less than under existing conditions. The currently unlined settling ponds would be lined for the
proposed project, and the supernatant from the settling ponds would be routed to the reuse tank. The
overflow from the settling ponds would be directed to the existing percolation pond, and consequently
to the surficial aguifer, only on an occasional basis when the reuse tank is full. Following operation of
the proposed project, the groundwater mound beneath the percolation pond would be reduced
considerably in size and the impact on surrounding groundwater, wetlands, and streams would
correspondingly be reduced. Although the proposed project’ s filter backwash water would be relatively
rich in suspended solids that are removed from the main effluent by the filtration unit, its chemical
character would be similar to the existing effluent in the percolation pond. Alkaline leachate from the
uncovered limestone storage pile would percolate from the surface to the surficial aquifer, which would
tend to neutralize the surficia aquifer’s acidic nature [as indicated by routine analyses of samples from
the background well (NS19)].

Contaminants would be unlikely to migrate downward from the surficial aquifer to the upper
Floridan aguifer. As discussed in Section 3.4, the two aquifers are hydraulically isolated from one
another and the upper Floridan aquifer has a higher potentiometric surface. Natural hydraulic isolation
is provided by the confining strata in the Hawthorn Formation, and the production wells in the upper
Floridan aquifer are cased-off from the surficial aguifer. The casing consists of steel tubing that has
perforated walls only in the production zone and is completely surrounded by cement extending from
the surface down to immediately above the production zone. Routine servicing of production wells
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helps maintain the integrity of the well casing and annular grout, thus reducing the chance for a breach
between the surficial and upper Floridan aguifers.

The hydraulic pressure differential between the two aguifers would cause upward flow from the
Floridan aquifer to the surficia aquifer in the event that hydraulic connection would be established
between them. At present production rates in the upper Floridan aquifer at Northside Generating
Station and the St. Johns River Power Park, the upper Floridan aquifer’ s potentiometric surface would
be likely to remain higher than the surficial aquifer’s potentiometric surface during the lifetime of the
proposed project (Section 3.4).

4.1.4.2 Subsidence

Because the characteristics of the two small topographic depressions located on the south side of
and immediately south of the dredge spoil site are not fully known (Section 3.4.6.1), subsidence from
limestone solution cavities a a shallow depth on the site cannot be completely dismissed. However,
such cavities are rare in the Jacksonville area because shallow limestone lenses are thin and
discontinuous (Section 3.4.6.1). Sudden collapse or gradual subsidence at the surface does not
generally occur unless the depth to the cavity isless than 6 or 30 times, respectively, the thickness of
the cavity. For example, a 2-ft-thick cavity would need to be within 12 ft of the surface to cause
collapse or within 60 ft of the surface to cause measurable subsidence. Large and extensive solution
cavities in the Floridan aquifer would not be a concern because they are more than 800 ft deep in the
Jacksonville area.

One topographic depression is located at the proposed site for the covered fuel storage enclosure
and the other topographic depression is located at the proposed site for the limestone storage pile
(Figure 3.4.2) under Option 2 for the solid fuel and limestone delivery and handling system
(Section 2.1.3). Because the overal |l weight of the covered fuel storage enclosure and its fuel would be
less than the overall weight of dredge spoil previoudly stored at the first location, subsidence or
structural collapse of a potential solution cavity as aresult of the new storage enclosure would be
unlikely. At the second location (south of the dredge spoil site), subsidence or collapse of the limestone
storage pile into a thin cavity would not be a major concern because of the nonhazardous
characteristics of limestone and the absence of structures associated with the pile.

Geotechnical site investigations would precede construction of any new major structures associated
with the proposed project. Such investigations would be designed to reveal any solution cavities within
100 ft of the surface that might cause the surface to collapse or subside appreciably. If a cavity were
detected, collapse and subsidence at the surface would be prevented by filling the cavity.

4.1.4.3 Settlement and Erosion
Settlement and erosion potential were discussed in Section 3.4.6.2. Geotechnical site investigations
would reveal any unusua settlement and erosion features prior to construction of magor structures
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associated with the proposed project. Standard foundation preparation such as densification of
unconsolidated sands and removal of soils mixed with decaying vegetation would be accomplished
prior to construction of structures. Proper foundation preparation would prevent structural damage and
reduce cosmetic damage during the lifetime of the proposed project. Site preparation and construction
would aso be preceded by development and implementation of an erosion and sedimentation control
plan (ESCP) and a spill prevention, control, and countermeasures plan (SPCCP). Critical facilities
would be protected from foundation erosion by protective layers of riprap, vegetation, or storm-surge
energy deflectors, as appropriate.

4.1.4.4 Earthquakes

Section 3.4.6.3 discussed probabilities and consequences of earthquakes in northern Florida. Site-
specific earthquake analyses have not been performed because such analyses are reserved for high-
hazard facilities (e.g., nuclear power plants).

Earthquake design at the proposed site would be based on recommendations contained in the
Uniform Building Code (UBC) (Section 3.4.6.3). UBC seismic design features are based on the
regional seismic hazard analyses of Algermissen et al. (1990). Staub (1991) demonstrated that
Algermissen’s seismic hazard analyses are generally conservative with respect to site-specific analyses
at U.S. nuclear power plants located east of the Rocky Mountains. The design ground motion of
0.075 g has a 10% probability of exceedance in 50 years. Because the proposed facilities have a design
life of 30 years, the probability of exceedance would be less than 10%. If alarger earthquake should
occur, damage would range from dight to significant depending on the size of the earthquake. Onsite
impacts would be smilar to existing potential impacts from earthquakes except that the proposed
higher stacks would be more likely to experience damage, and dope failures could occur along the
steep sides of the 100-ft high ash storage pile. Impacts to offsite areas would include possible loss of
electric power and damage to existing infrastructure until repairs could be completed.

The local faults postulated by Leve (1978) do not contribute to the earthquake hazard. If these
faults exist, they do not reach the surface and do not displace Miocene and younger strata (strata that
are less than 22 million years old).

4.1.5 Floodplains, Storm Surge, and Wetlands

The DOE regulation (10 CFR Part 1022) implementing Executive Order 11988 (Floodplain
Management) and Executive Order 11990 (Protection of Wetlands) requires DOE to avoid direct and
indirect support of development in floodplains and wetlands wherever there is a practical alternative.
Where thereis no practical alternative, DOE is required to prepare a floodplain and wetlands
assessment discussing the effects on the floodplain and wetlands, and consideration of aternatives.
DOE isaso required to provide opportunity for public review of any plans or proposals for actionsin
floodplains (and new construction in wetlands). The floodplain and wetlands assessment discussing the
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effects on floodplain and wetlands anticipated from this proposed project has been prepared and
included in this EIS, as required by DOE regulation [10 CFR Part 1022.12(b)]. For afull review of the
floodplain and wetlands assessment, please refer to these parts of the EIS: Section 3.5.1
(Floodplains—Existing Environment), Section 3.5.3 (Wetlands—Existing Environment),

Section 4.1.5.1 (Floodplains—Environmental Consequences), Section 4.1.5.3 (Wetlands—
Environmental Consequences), and Section 7 (Regulatory Compliance and Permit Requirements).
Opportunity for public comment and suggestions on the proposed scope of the EIS, including
floodplain and wetlands issues and alternatives, was provided during the public scoping period
announced by the Notice of Intent published by DOE on November 13, 1997 (62 FR 60889-92).
Additional opportunity for public review of the proposed project’s potential effects on floodplain and
wetlands is being provided during the public comment period on this draft EIS.

For actions that would be located in a floodplain, DOE regulations require a brief statement of
findings describing the proposed action, location, aternatives considered, compliance of the proposed
project with applicable state and local floodplain protection standards, and steps to be taken to
minimize potential harm to or within the floodplain. The statement of findings for this proposed action
has been incorporated into the EIS (Section 7.1), as provided by DOE regulation [10 CFR
Part 1022.15(b)(5)].

4.1.5.1 Floodplains

The main structure that houses the turbines for Units 1, 2, and 3 at Northside Generating Station
resides on a graded, nearly level site with an approximate land el evation that—for the most
part—slightly exceeds 10 ft amd (USGS 1992b). Flooding of the main structure would not be
anticipated because the September 10, 1964, flood of record that occurred during hurricane Dora rose
to an elevation of only 7.9 ft amd at thislocation (Section 3.5.2).

Mogt of the land for the existing and proposed power blocks is located above the 500-year
floodplain of 10 ft amd (Section 3.5.1). A small portion of this land aong the southern edge of the
existing and proposed structures could be inundated by an approximate 100- to 500-year flood to
depths averaging less than 1 ft. Nuisance flooding of this type would not endanger the repowered units
or the remaining Unit 3 because the boilers and major combustion equipment are located either on or
above the second floor.

The covered fuel storage enclosure under Option 2 for the solid fuel and limestone delivery and
handling system (Section 2.1.3) would be located along the southern edge of the dredge spoil site
(Figure 3.4.2), lying above the 500-year floodplain. Contamination attributable to fuel pile runoff
would not be anticipated because the enclosure would provide isolation from rainfall during an extreme
precipitation event.

The surge buildings (that would be used to store petroleum coke and coal and to facilitate a steady
supply to the conveyor) and the temporary limestone pile at the receiving facilities would be located on
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the 100-year floodplain along the St. Johns River. These facilities would be subjected to flooding
during such an event. The surge buildings would partially protect and retain the petroleum coke and
coal. The large quantities of water that would be present during an extreme flood would rapidly dilute
any flood-induced seepage of dissolved petroleum coke or coal from the surge facilities to very low
concentrations. Inundation and concomitant failure of the limestone pile would not be of concern.
Limestone (Whitten and Brooks 1972) consists of the minerals calcite (CaCO;) and dolomite
[CaMg(CO,),]. Both calcium (as Ca2+) and magnesium (as Mgz+) already are major contributors
(i.e., the calcium and magnesium are pervasive) to the salinity of seawater (Duxbury 1971).

The fuel unloading facilities that are part of the proposed project would not encroach measurably
on the floodplain. The surge buildings for petroleum coke and coal, the limestone pile, and pilings
associated with the conveyor would not be large enough to block the natural flow of the river and tides.
The vast array of tidal marshlands, the relatively low topographic relief in the vicinity of Northside
Generating Station, and the sparseness of prominent features ensure that excess water present during
an extreme flood would have sufficient areain which to spread out.

Construction and operation of the proposed project would not result in any stream diversions that
would be large enough to alter existing offsite drainage patterns. The surface water supplied to
Northside Generating Station is approximately 10% of the average flow passing through the back
channel of the St. Johns River (JEA 1976). Most of this noncontact cooling water would be returned to
the river such that the average flow of the river would not be impacted. The land occupied by and
immediately surrounding the repowered units would be sloped to promote drainage away from
structures.

4.1.5.2 Storm Surge

With regard to storm surge, the occurrence of a hurricane similar to Dora would not flood the
existing and proposed power block areas at Northside Generating Station (Section 3.5.2), and the
repowered units would remain standing after the hurricane had passed. Wind speeds produced by Dora
place the effects of this hurricane in category 3 at St. Augustine and category 1 at Jacksonville (Table
4.1.8). The mgjor damage from Dora dightly inland at Jacksonville was caused by wind and not by
storm surge. Although some wind damage (such as broken windows and torn roofing) probably would
result from a hurricane similar to Dora, major structural damage would not be expected. Power lines
that have not been designed to withstand hurricane-force winds would be destroyed. The fuel unloading
facilities on the 100-year floodplain would be more susceptible to hurricane-induced wave damage and
would be a concern.

The predicted maximum storm surge heights in the vicinity of Northside Generating Station using
the Sea, Lake, and Overland Surges from Hurricanes (SLOSH) model (NOAA 1992) are 21.7 ft for a
category 5 hurricane, 18.3 ft for a category 4 hurricane, and 14.4 ft for a category 3 hurricane. These
predictions are dightly greater than the general guideline used to estimate storm surge based on
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hurricane category (Table 4.1.8). Because the site elevation at the base of the proposed power block is
approximately 10 ft amd, the level of inundation based on the SLOSH model would be 11.7 ft for a
category 5 hurricane, 8.3 ft for a category 4 hurricane, and 4.4 ft for a category 3 hurricane.

A direct hit at Jacksonville of a category 3, 4, or 5 hurricane could jeopardize the structural
integrity of the repowered units. Although the inland location of Northside Generating Station, the
presence of the beach ridge along the dune line, and Blount Idand would partially mitigate the effects
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Table4.1.8. Categoriesof hurricane intensity

Wind speed  Storm surge

Category Description (mph)

(fy®

Damage

1 Minimal 74-95

2 Moderate 96-110

3 Extensive 111-130

4 Extreme 131-155

5 Catastrophic >155

4-5

9-12

13-18

>18

Damage primarily to shrubbery, tree foliage,
and unanchored mobile homes. Minor pier
damage, some small craft in exposed
anchorages torn from moorings.

Some trees blown over. Magjor damage to
exposed mobile homes. Some damage to
roofing materials of buildings. Small craft in
unprotected anchorages torn from moorings.
Evacuation of some shoreline residences and
low-lying islands required.

Foliage torn from trees, large trees blown
over. Some damage to roofing materials of
buildings; some window and door damage.
Some structural damage to small buildings.
Mobile homes destroyed. Serious flooding at
the coast. Low-lying inland escape routes cut
off by rising water 3 to 5 hours before
hurricane center arrives. Flooding of flat
terrain having an elevation less than or equal
to 5 ft ansl® as far as 8 milesinland or more.

Extensive damage to roofing materials,
windows, and doors. Complete failure of
roofs on many small residences. Flooding of
flat terrain having an elevation < 10 ft amdl
asfar as 6 milesinland. Maor damage to
lower floors of near shore structures from
flooding and battering of waves and floating
debris. Major erosion of beaches. Massive
evacuation possibly required of residences
within 500 yd of shore and of single-story
residences on low ground within 2 miles of
shore.

Complete roof failure of many residences and
industrial buildings. Severe and extensive
damage to windows and doors. Some
complete building failures. Major damage to
lower floors of all structures less than 15 ft
amsl within 500 yd of the shore. Massive
evacuation possibly required of residential
areas on low ground within 5 to 10 miles of
the shore.

8General guideline to estimate the depth of water above the normally occurring water level.

PAbove mean sealevel (amdl).

Source: The information contained in this table was obtained from the World Wide Web at URL
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of storm surge and waves that would occur along the beaches, the first floor of Northside Generating
Station could be inundated. Wave-induced forces could destabilize the base of the structures while
hurricane-force winds could simultaneously damage the structures. In a worst-case scenario, the
repowered units could be toppled. The storm surge also could destroy the fuel unloading facilities. The
propensity for hurricanes to bypass Jacksonville categorizes the occurrence of a category 3, 4, or 5
hurricane at Jacksonville as alow-probability, high-consequence event.

4.1.5.3 Wetlands

Ecological impacts to wetland areas from the proposed project would be minor because no more
than 1.8 acres of isolated hardwood wetland habitat would be lost during construction of the ash
storage area and disturbance of salt marsh habitats during construction of the solid fudl delivery system
would be negligible. Wetlands associated with the upper salt marsh communities would not be
measurably affected because nearly al of the conveyor system for solid fuel delivery associated with
either unloading option would span these habitats using existing structures and would involve no
clearing or earthmoving activities. Although some pilings may need to be installed at the upper fringes
of the salt marsh and in San Carlos Creek, any impacts resulting from piling installation
would be very localized and temporary and should not measurably affect the normal structural and
functional dynamics of the salt marsh and nearby estuarine ecosystems.

Delineation of wetland boundaries near the site was particularly difficult during the winter of
199798 because of high rainfall and resulting high water levels. Consequently, the exact amount of
wetland area to be disturbed by the ash storage area was difficult to determine. However, loss of only
about 1 acre of hardwood wetlands south of Ostner Road and 0.8 acre north of Ostner Road would not
measurably affect the ecological status of the wetland communities in the site vicinity because (1) 1.8
acres of hardwood wetlands represents no more than 2% of this type of ecological habitat that occurs
within a 1-mile radius of the site and these wetland systems are prevalent throughout northern Florida
and (2) some of the hardwood wetland communities in the site vicinity have experienced some
deterioration over the past few years (even though they are till given the same consideration as
undisturbed wetlands for ecological potential). Specifically, an old dirt road, which traverses through
portions of the wooded area northeast of the site, functions as an impediment to natural hydraulic flow
through a part of the wetland areas because the road is elevated a few feet above the ground and has no
breaks or passages for water to flow from one side to the other. The wetland systems on opposite sides
of the road are different: those on the downstream side of the road, including the 1 acre south of Ostner
Road to be used for the ash storage area, have experienced some deterioration in their ecological
character, perhaps because of altered hydraulic flow regimesin this area. Construction activities should
not affect this situation because the primary restriction to water flow in this section of the wetlands
system appears to be the existing dirt road.
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Originaly, another site was considered for the ash storage area, which included a 1-acre wetland
site within the San Carlos Creek floodplain. However, after an alternative analysis was conducted
under DOE regulations 10 CFR Part 1022, the current site was chosen because it minimizes potential
impacts. The current site includes a 200-ft buffer zone extending to the San Carlos Creek floodplain,
which would minimize any impacts to the San Carlos Creek system.

As amitigation measure to offset the loss of 1.8 acres of hardwood wetlands during construction of
the ash storage area, JEA would purchase 3 credits (dightly greater than 3 acres) of wetlands from an
offsite mitigation bank and restore 1 acre of salt marsh, resulting in amitigation ratio of greater than
2.2to0 1 (more than 4 acres of wetlands gained to 1.8 acres lost). The 1.8 acres of hardwood wetlands
are not high-quaity habitats, as evaluated by the Corps of Engineers wetlands rapid assessment
procedure. Both the Corps of Engineers and the FDEP approve of this mitigation plan. In addition,
JEA plansto set aside and preserve 15 acres of undisturbed, uplands maritime oak hammock along the
west bank of San Carlos Creek. By preserving the land, JEA would maintain habitat for wildlife, help
protect the water quality of the creek, and leave a high-quality forested buffer areain a developing
industrial area. Access to the preserve would be limited to a primitive walking path. Preservation of
thisland is considered a project enhancement rather than a mitigation measure.

4.1.6 Ecological Resources

4.1.6.1 Terrestrial Ecology

The ash storage area would require harvesting of approximately 28 acres of pine plantation and
loss of 10 acres of upland hardwood/pine habitat. These areas are located immediately north of the
40-acre dredge spoil area. Disturbance or removal of this pine and hardwood acreage would not have a
measurable effect on the ecological status of these terrestrial systems because of the prevalence of these
communities in the vicinity of the site. Pine flatwood communities, in particular, are not only common
in the area, but also make up alarge percentage of terrestrial systemsin northern Florida. Also, wildlife
that frequent these habitats would not be measurably affected because sufficient similar habitat borders
the disturbed area and wildlife species could easily relocate and/or recolonize these adjacent sites.

Gopher tortoises, a state protected species, frequent the pine flatwood areas, including the pine
plantation, because of the availability of well-drained sandy soils for construction of their burrows.
Loss of 28 acres of pine flatwood habitat would not measurably affect the distribution and success of
the gopher tortoise populations because of the widespread availability of similar habitatsin the site
vicinity and the ability of this species to rapidly recolonize previoudy disturbed areas. Relocation of
tortoises provides them a better chance of survival than taking no action. However, some mortdity is
dtill possible. Previous tortoise relocation efforts by JEA have apparently been successful and
researchers at Jacksonville University have also successfully relocated tortoises on the university
grounds. Any tortoises that are relocated on the Northside property because of construction activities
would be moved only afew hundred yards and re-established in similar habitats of raised sandy berm
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areas. JEA personnel have noted that tortoises are relatively mobile and dig and abandon burrows
frequently. In fact, recent excavation efforts found only one tortoise in six burrows excavated. JEA’s
permit from the Florida Game and Freshwater Fish Commission limits the number of tortoises to be
relocated, specifies how they are to be captured, and indicates where they are to be relocated.

4.1.6.2 Aquatic Ecology

Potential impacts of the proposed project on the aquatic ecology in the site vicinity primarily are
associated with the thermal discharge system, entrainment and impingement of organisms into the
cooling water intake system, use of biocides, and dredging of the St. Johns River to expand the dock
facilities for fuel unloading (Option 2). Because thermal, entrainment, impingement, and dredging
related impacts directly involve the back channel of the St. Johns River, the following analysis focuses
on the aquatic ecology in this section of the river.

Thermal Effects

The design criteria for the proposed project would maintain the circulating flow rates and
condenser temperature rises that are currently authorized under NPDES Permit FL001031
(i.e., maximum withdrawal rate of 827 Mgd, maximum temperature rise of 19°F, and maximum daily
average of 104°F). Additionally, the total area of the discharge plume would be regulated by limits
currently specified in the NPDES permit renewal (Section 3.3.4). The thermal discharge limits were
formulated using results from thermal plume mathematical modeling studies that assessed and
substantiated the preoperational design of Northside Generating Station (JEA 1976), as well asresults
of an extensive biomonitoring program which was conducted over a 2-year period during the time when
all 3 units were in operation (EV SC 1981b). Thermal plume mapping surveys demonstrated, however,
that the extent of the Northside Generating Station thermal plume as defined by the area of the 2°F
mixing zone was approximately one-tenth the size of the plume permitted by the NPDES limits
(Section 3.3.4). The largest plume measured was 7 acres while the NPDES permit limit is 102 acres.
Water temperature measurements recorded near the mouth of San Carlos Creek during this study also
verified that the thermal plume did not penetrate into this system. During operation of the proposed
project, the thermal discharge and the associated thermal plume from Northside Generating Station
would be maintained within the constraints established in the NPDES permit, and conditions would be
very similar to those experienced for the three-unit facility during the surveys.

Several factors suggest that thermal discharges associated with the proposed project would not
have measurable effects on the biota of the St. Johns River and the surrounding tidal creek/salt marsh
ecosystems. Because only about 35% of the flow of the St. Johns River passes through the back
channd and only a portion of the back channel isthermally elevated, the thermal plume should not act
as abarrier for normal or unrestricted passage of organisms up and down the river. In addition, thereis
no evidence that adult or juvenile fish or shellfish congregate in the zone of thermal influence during the
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winter. Any increase in number of free-swimming speciesin the site vicinity could be attributed more to
manmade structures, such as pilings and rip-rap which attract organisms, than to other environmental
factorsin the site vicinity (EV SC 1981b).

Most species of fish would be unlikely to reside or congregate in the thermal discharge areafor
extended periods of time because of the relatively swift flows (1-3 ft/s) in the channel. Under these
relatively high flow conditions, some species of fish would have difficulty maintaining position in the
mid-channel areafor extended periods of time. In addition, this section of the St. Johns River in the
vicinity of the Northside Generating Station intake and discharge is not considered a spawning area for
any ecologically important fish or shellfish species (JEA 1976). Unavailability of preferred spawning
or feeding habitat would aso tend to minimize the probability that fish species would frequent and
reside in this area for extended periods of time. It is also unlikely that bottom-dwelling organisms such
as macroinvertebrates would experience effects as aresult of thermal discharges because the discharge
plume is directed upward and is largely a surface phenomenon.

If, however, organisms such as fish would congregate in the thermal discharge area during the
winter, it is very unlikely that a cold shock event would occur because all of Northside Generating
Station’ s units would probably never be shut down simultaneously. The repowered Units 1 and 2
would operate at a capacity factor of about 90%. In contrast, the existing Unit 1 operates at a capacity
factor of about 40% (primarily during the summer and winter months to meet the larger demand for
electricity resulting from the use of air conditioning and heating, respectively). Unit 3 is expected to
continue its current mode of operating at a capacity factor of about 40%. A more detailed analysis of
the 40% capacity factors for the existing Units 1 and 3 indicates that they are operating at full or
partial load about 70% of the time and they are not operating about 30% of the time. With regard to
thermal discharge, the net result of this change in operations after the repowering of Units 1 and 2
would be an environment that would minimize the potential for thermal-related impacts on aquatic
organisms because the thermal discharge would be relatively constant compared with the variability of
current facility operations. Therefore, maintenance of this relatively constant thermal plume would
reduce the potentia for cold shock and thermal-related stress to aquatic organisms in the site vicinity.

In summary, thermal discharges from the proposed project would not be expected to have a
measurabl e effect on the biota of the area because (1) the design flow rates and temperature rises
would be maintained at or below the approved limits in the 316 demonstration (Section 3.3.4) and the
NPDES permit for minimizing ecological impacts, (2) organisms would not be expected to reside or
congregate in the thermal plume area because of factors that limit their occurrence, (3) the extent of the
therma plume would be relatively small and should not prevent organisms from avoiding the plume
area or moving freely up and down the river, and (4) the design of the discharge is such that bottom-
dwelling organisms would experience minimal thermal exposure.
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Entrainment and Impingement

The volume of cooling water withdrawn and water velocity at the intake screens for the proposed
project would be identical to those originally evaluated in the Northside Generating Station
316 demonstration (Section 3.3.4) and would be limited as specified in the NPDES permit. The
maximum water withdrawal for Northside Generating Station would be 574,000 gpm and the design
velocity at the cooling water intake structures in the St. Johns River would be approximately 3 ft/s,
which were found acceptable in the 316 studies for minimizing impacts to free-swimming species (JEA
1976).

On an annud basis, losses to the zooplankton population resulting from entrainment during cooling
water withdrawal are predicted to be only 0.8% of the population that passes through the back channel
of the St. Johns River (EV SC 1981a). Because approximately 35% of the total tidal flow of the river
passes through the back channel, only about 0.3% of the total zooplankton population of the river near
the vicinity of the site would be lost assuming a through-plant mortality of 100%. These relatively
small losses, coupled with inherently high reproduction, recruitment, and turnover rates of small
organisms such as zooplankton (Kremer and Nixon 1978), should not result in a measurable impact on
the zooplankton population in the St. Johns River.

Entrainment of ichthyoplankton (finfish larvae) would impact arelatively larger percentage of its
respective population than would entrainment of zooplankton in this section of the St. Johns River.
Depending on the seasonal variation in the volume of water flowing in the St. Johns River, 1.0-6.5% of
the ichthyoplankton population in the back channel would be subjected to entrainment. On an annual
basis, an average of 2.3% of the population in the back channel would be affected. This fraction
actualy represents less than 1% of the total ichthyoplankton population in the river in the vicinity of
the site because only about 35% of the total flow of the river passes through the back channel. About
60% of the entrained ichthyoplankton would consist of species with no appreciable commercial or
recreationa importance, such as croaker, spot, and silver perch, while about 40% would represent
species of commercia and/or recreational value such as seatrout, weakfish, and menhaden. The effect
of entrainment on the ichthyoplankton population in the St. Johns River in the vicinity of Northside
Generating Station would be minor because the level of change or variability in the abundance of the
population is indistinguishable from the natural variability that most fish populations experience year
to year. Because most of the species represented at the site spawn offshore and in higher salinity areas,
such as near the mouths of rivers, any small localized perturbations in their abundance and density
resulting from entrainment would be overshadowed or masked by the natural offshore processes that
influence ichthyoplankton dynamics and abundance.

Relative to impingement issues, free-swimming species should possess the swimming ability to
escape the intake velocity of 3 ft/s. Current speeds in the back channel typically range from 1 to 3 ft/s,
with amaximum recorded speed of 4 ft/s. Most fish species which either pass through or frequent the
back channel have regularly experienced and adapted to the current speeds that occur at the water
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intake structure (Blaxter and Dickson 1959). In addition, most fish species can swim in short-term
bursts much higher than 3 ft/s, which would usually allow them to escape impingement at the intake
structure.

Impingement potential would aso be minimized because the back channel in the vicinity of the site
does not appear to be a preferred spawning or feeding area where important sport and commercial fish
and shellfish species might congregate. The back channel is probably not a preferred feeding area
because of the relatively swift currents, the relatively low density of prey such as bottom-dwelling
macroinvertebrates (Section 3.6.2), and the general lack of preferred physical structures which tend to
attract fish for food and shelter. The nearby tidal creeks and salt-marsh systems, however, are the
preferred nursery and feeding sites for many fish and invertebrate speciesin the area. The genera
unavailability of preferred spawning and/or feeding habitat in the immediate vicinity of the intake
structure would tend to minimize the probability that these species would reside in this areafor
extended periods of time, which would therefore decrease their long-term vulnerability to impingement.

To mitigate impingement, however, a fish return system has been in operation at Northside
Generating Station since the late 1970s. This system, which was evaluated in accordance with the
316 provision and approved by the EPA as representing best available technology, consists of
vertically rotating screens designed with cups and trays, low pressure sprays, and duice water to
convey free-swimming organisms unharmed to San Carlos Creek viatwo return troughs. In addition to
the EPA evaluation and approval, associated state reviews and related permits have indicated that the
facility complies with the cooling water criteriain Chapter 62-302.520 of the Florida Administrative
Code. In 1981, a 1-year impingement study at Northside Generating Station found 78 species of fish
impinged on the rotating screens (EV SC 1981b). Seven species (croaker, anchovy, weakfish, spotted
seatrout, star drum, threadfin herring, and tonguefish) accounted for 85% of all fish impinged. Of these
7 species, croaker comprised 43.5%, or 37% of all fish impinged. In addition, 22 species of
invertebrates were found impinged during this study, with the blue crab and 3 species of shrimp being
the most common and important species. Except for shrimp, which were found to have a 90-100%
survival rate following impingement, estimates of survival for species of organisms impinged on the
traveling screens could not be assessed reliably during the study because of the low statistical sample
size (EVSC 1981b).

In March 1998, JEA initiated a study to determine how to optimize the operation and maintenance
of the fish return system while maintaining the system’ s return efficiency and the survival rate of
impinged organisms. As part of the study, quarterly reports summarized the findings regarding the
immediate and long-term survivahility of impinged fish and invertebrate species (Golder Associates
1998a,b). Results from the spring and summer quarters of 1998 indicated that the immediate survival
rate of impinged organisms as awhole varied between 72 and 93%. The long-term survival rate for
seatrout was in the range of 40-100%, while the range for shrimp, arelatively tolerant species, was
80-100%. Thus, data collected to date indicate that the post-impingement survival of organisms varies

4-45



| JEA EIS

as afunction of the speciesinvolved and the length of time following impingement. In general,
however, the long-term survival rate of most species would be at least 50%.

In summary, loss of fish and shellfish resulting from entrainment and impingement during
operation of the cooling water intake system would not be expected to have a detectable impact on the
populations of biotain the site vicinity because (1) entrainment losses of zooplankton and
ichthyoplankton would be less than 1% of their respective populations in the St. Johns River, which is
well within the normal year-to-year natural variability experienced by these populations; (2) the cooling
water intake system, including the fish return system, represents the best available technology for
minimizing impacts as concluded by the EPA in 1994; and (3) many species of fish and shellfish would
not be attracted or reside in this area of the back channel for extended periods of time because of a
general lack of preferred spawning and feeding habitats.

Dredging Activities

Congtruction of anew solid fuel unloading dock (Option 2) would require dredging between the
navigation channd and the present dock lane in the back channel. This activity would increase the
depth of the present channel an average of 15 ft by removing an estimated 150,000 yd® of sediment,
which represents a surface area of approximately 30,000 yd?®. The elevation of the bottom of the
channd currently varies between -30 and - 20 ft amdl, with an average of -25 ft amdl. Because the
new channel would be dredged to an elevation of -40 ft amd, about 5 ft of the dredged material would
consist of newer and potentially contaminated sediment because the channel bottom has previoudy
been dredged to - 30 ft amd. Approximately 10 ft of the dredged material, however, would consist of
old or potentially clean and uncontaminated sediment.

The two principal impacts that would occur from dredging activities are direct effects involving
removal or disturbance of bottom-dwelling macroinvertebrates and indirect effects involving
suspension of fine material such as silt and release of contaminants from disturbed sediment.
Macroinvertebrate surveys conducted in the back channel revealed that their abundance and diversity
arerelatively low, consisting mainly of molluscs and in particular one species, the bivalve mollusc
Mulina lateralis. Very few polychaetes and amphipods, which are more common in thetidal creeks,
are present in the back channel area. During the spring and summer when the highest densities of
macroinvertebrates occur in the back channel, Mulina comprises about 95% of the total population.
Direct impacts on the macroinvertebrate population from dredging activities would be minor because
(1) Mulina is abundant in this section of the river; (2) losses of organisms as a result of direct removal
or replacement would be temporary because estuarine invertebrates could recolonize disturbed areas
within afew months following dredging (Hanks 1968); and (3) temporary reductions in Mulina
abundance should not affect the food availability of most finfish in the area because this organismis
not an important food source for most finfish except possibly for drum. A temporary reduction in

4-46



Draft: August 1999 |

Mulina, however, should not affect the feeding ability of bottom foragers such as drum because this
bivalve is very common in the St. Johns River.

A possible indirect effect of extended dredging operations would be an increase in suspended
material, such as silt, and mobilization of contaminants from the disturbed sediments into the river
water. Permanently attached organisms are usually the most vulnerable to silt and fine particles
released from dredging because the filter feeding capacity of these organisms could be impaired.
Indirect effects of dredging operations should be dight because (1) any increases in suspended materia
and turbidity would be localized and temporary; (2) very few of the more vulnerable permanently
attached organisms occur in the vicinity of the site; and (3) the “zone” of turbidity or suspended
materia created by dredging operations would probably be small, which should allow free-swimming
organisms to avoid these areas easily in their movements up and down the river. Previous maintenance
dredging operations at the site have used hydraulic dredges or FDEP-approved clamshell buckets that
cause minimal turbidity plumes. Turbidity from previous maintenance dredging activities has never
exceeded the permitted level of 26 NTU (nephelometric turbidity units), and turbidity plumes have not
been observed during these operations.

With respect to potential effects of contaminants mobilized from dredged sediments, studies
conducted on oysters held for several monthsin cages near the Northside dock area showed that no
appreciable uptake and bioaccumulation of metals occurred (Section 4.1.3.2). In addition, contaminant
analysis of Florida coastal sediments by Seal, Calder, and Sloane (1994) demonstrated that heavy
metal concentrations in the sediments of the back channel near the mouth of San Carlos Creek were at
or near background levels. Even though organic contaminants, particularly polycyclic aromatic
hydrocarbons, were elevated relative to background in the sediments near the mouth of San Carlos
Creek, they were of equal or lower concentrations than those found at other sitesin the St. Johns River
near Jacksonville. Therefore, the concentration levels of pollutants mobilized from sediments during
dredging operations for expansion of the Northside Generating Station dock would not be great enough
to cause concern relative to their biotoxicity on resident biota (Section 4.1.3.2).

Use of Biocides

Prior to circulating through the condensers, cooling water for the proposed project would be treated
intermittently with sodium hypochlorite (NaOCI) or sodium bromide (NaBr) to control biologica
growth on heat exchanger tubes (Section 2.1.7.2). Sodium bromide is not expected to be used
extensively because it is more expensive than sodium hypochlorite. The concentration of total residual
chlorine (TRC) islimited in the NPDES permit to a maximum of 0.1 ppm in the discharge canal. TRC
levels of 0.1 ppm and below have been demonstrated in laboratory toxicity testing to be safe levels for
protecting aguatic organisms. Continuous TRC monitoring from the Northside discharge canal has
indicated that TRC levels routinely occur at nondetectable (below 0.001 ppm) levels. During Northside
operations, the period of chlorination would be limited to 2 hours per day per unit, and no two units
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would be chlorinated at the same time. When one unit is being chlorinated, discharge from the other
units would be available for dilution. The Northside chlorination procedure would be coordinated with
chlorination practices at the St. Johns River Power Park to minimize the total anount of TRC in the
discharge. Because of the low levels of TRC being discharged and the dilution effects resulting from
the sequenced chlorination schedules, no harm to aquatic organismsin the area of the discharge canal is
expected from these chlorination practices. Because of the dilution provided by the St. Johns River,
there would be no harm to aquatic organisms elsewhere in the river.

4.1.6.3 Threatened and Endangered Species

Of the protected wildlife species that have been observed in the site vicinity (Section 3.6.3), the
manatee is of most concern to environmental managers and regulators. Impacts on this species from
construction of the new solid fuel and limestone unloading dock (Option 2) are unlikely because
manatees probably would not frequent the dock area because no submerged vegetation such as seagrass
isavailablein the vicinity. The relatively high turbidity and channelized nature of the river near the site
(Brody 1993) would preclude growth of submerged macrophytes, thus minimizing the probability of
manatees foraging in this area. Potential impacts resulting from operational activities such as docking
of vessels under either Option 1 or 2 would also be unlikely. For example, the potential for manatees to
be trapped and pinned between the dock and a vessel would be minimal because the dock would be
supported by widely spaced support pilings rather than consisting of one long continuous structure.
This design would alow sufficient space between vessels and the dock structure such that manatees
could easily avoid being trapped. According to Brody (1993), the major thrests to manatees in the
lower St. Johns River appear to be wounds inflicted by boat propellers, which are rarely fatal, and
collisions with boats, which are more frequently fatal. To help reduce the probability of collisions with
boats, severa local governments have adopted speed restrictions on boating.

Discharge of heated cooling water during operations could potentially impact manatees. M anatees
tend to be attracted to thermally enhanced waters during colder months and might, therefore,
congregate in or near the Northside Generating Station discharge. Such attraction could potentially
subject individuals to cold shock during the winter if al units were to shut down simultaneoudly. The
thermal discharge structure islocated in the back channel of the St. Johns River where currents are
relatively swift. However, manatees would not be expected to frequent the main discharge area because
they generally avoid swift currents and prefer slow-moving or stagnant water. In addition, it is very
unlikely that all units for both the St. Johns River Power Park and Northside Generating Station would
be shut down simultaneoudly, thereby minimizing the probability that a cold shock event would occur.
Moreover, the maximum size of the thermal discharge zoneis relatively small (36 acres) for the 4°F
temperature elevation (compared with ambient temperature) as specified in the NPDES permit
(Section 3.3.4). In summary, impacts to manatees from the proposed project would be minimal or non-
existent because of alack of preferred habitat (e.g., seagrasses) and feeding areas near the site, the
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congtruction design of the docking facilities, and the maintenance of arelatively small but continuous
thermally enhanced area during cooler periods of the year.

The only other protected species observed regularly on the site is the gopher tortoise, which is
usually detected indirectly by its burrows. This species appears to be relatively opportunistic, utilizing
avariety of habitats with well-drained soils for its burrows. Because water levels have declined in the
wetland areas, the gopher tortoise’ s burrows have become common in upland areas, particularly in the
pine flatwoods and on slopes or berms that are sandy and well drained. Construction activities would
be unlikely to occur where burrows have recently been observed. In addition, because alarge
population of this species exists in Florida (including the site vicinity) and because any didocation of
individuals from their burrows as a result of construction activities would be temporary, re-population
would be expected to occur relatively rapidly. A permit would be required from the Florida Game and
Freshwater Fish Commission for relocation of gopher tortoises from any impacted areas. Prior to
congtruction, a gopher tortoise survey would be conducted to identify burrows that must be manually
excavated, and the animals would be relocated according to conditions of the collecting permit.
Section 4.1.6.1 contains additional information concerning relocation of gopher tortoises.

Four or five juvenile loggerhead, Kemps Ridley, and/or green sea turtles were sighted in the
Northside Generating Station intake basin on one occasion during the summer of 1997. In order to
prevent any further occurrences of juvenile turtles entering the intake structure and subsequently
becoming trapped, JEA installed on the intake trash rakes afiner grid of mesh bars (welded wire screen
on 6-in. centers contrasted to the old 12-in. centers). The denser grid should help to exclude turtles of
sizes similar to those observed from entering the intake basin and becoming trapped. One potentia
problem with this change is that the finer grid could become more easily clogged with trash and
attached marine organisms (e.g., barnacles and other biofouling organisms), effectively reducing the
cross-sectiona area and increasing the water velocity at the intake. In turn, this would increase the
vulnerability of free-swimming organisms to entrainment and/or impingement. Therefore, JEA would
regularly inspect the intake trash rakes to monitor any increased clogging and increase the frequency of
cleaning if necessary.

Except for the shortnose sturgeon that is rarely observed in the St. Johns River, the remaining
protected organisms discussed in Section 3.6.3 are bird species that use the estuarine systems (i.e., the
tidal creeks/salt marsh) adjacent to the site. There should not be observable impacts to these bird
species because the proposed project would not adversely affect the ecology of the salt marsh/tidal
creeks or the fish in the estuarine systems that are the principal food resource for these predatory birds.

4.1.6.4 Biodiversity

The three major ecosystem types that occur in the site vicinity (terrestrial systemsincluding
freshwater wetlands and creeks, salt marsh/tidal creek systems, and the St. Johns River estuary) would
not be measurably affected by the proposed project. The St. Johns River estuary, which isthe
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ecosystem most directly linked with the proposed project because it serves as a source of cooling water
and is the receiving stream for discharge water, would not experience any appreciable ecological
perturbations, including loss of natural shoreline resulting from the proposed project. No proposed
construction or operational activities would have the potential to impinge on the normal functioning of
the salt marsh/tidal creek system. Construction activities, however, would disturb or remove a small
percentage of the existing terrestrial habitat in the site vicinity, primarily pine plantation and upland
hardwood/pine. Only about 1.8 acres of hardwood wetland habitat would be affected. Because of the
prevalence of these community typesin the site vicinity and in northern Florida and the ability of
disturbed wildlife species to successfully relocate and recolonize adjacent habitat, impacts of the
proposed project on these terrestrial and wetland communities would aso be minor. Because none of
the ecosystems in the site vicinity would experience any substantial effects from the proposed project,
the relatively high species richness and biodiversity would remain unchanged. The large influence of
colonizing marine species from the Atlantic Ocean viathe St. Johns River and the influx of terrestrial
and avian species from surrounding communities would aso help to stabilize and maintain arelatively
high biodiversity in the site vicinity.

4.1.7 Waste Management
4.1.7.1 Construction

Congtruction rubble from the proposed project would be trucked off the site to one of two large
landfill sitesin northeastern Florida that are permitted to dispose of such waste. The landfills are an
unnamed site in Nassau County, approximately 20 miles north of Northside Generating Station, and
the Trail Ridge site near Baldwin, about 25 miles west of the station. Either of these landfills can easily
accommaodate the construction rubble.

Under Option 2 for the solid fuel delivery and handling system (Section 2.1.3), the proposed
congtruction of a covered fuel storage enclosure on the south arm of the existing 40-acre dredge spoil
storage area would reduce the future dredge spoil storage volume by approximately 114,000 yd©.
However, the fudl storage enclosure would not displace any existing dredge spoil. Construction of the
solid fuel and limestone unloading terminal under Option 2 would require degpening the St. Johns River
channel. The deepened channel would create 150,000 yd® of new dredge spoil. All new dredge spoil
would be stored in the somewhat diminished area of the existing dredge spoil site.

At least 30 acres of the existing 40-acre dredge spoil site would remain after installation of the fuel
storage enclosure. Storage of 150,000 yd® of new dredge spoil on the remaining acres would increase
the height of the nearly flat-topped pile by an average of about 3.2 ft. The increased height would not
appreciably decrease the stability of the dredge spoil pile. The new height of the dredge spoil pile would
have much less visual impact than the proposed nearby 100-ft high combustion ash storage pile.

Under Option 1 for the solid fuel ddlivery and handling system (Section 2.1.3), the existing dredge
spoil area would be unaffected. No construction would occur within the area designated for dredge
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spoil storage, no existing dredge spoil would be displaced, and no new dredge spoil would be added to
the site.

4.1.7.2 Operation
Combustion Ash Management

Uncovered ash would be stored on a 40-acre area in the northwest corner of the Northside property
located north of the existing dredge spoil site (Figure 3.4.2). The 40-acre site would consist of cell |
(23 acres) in the southern portion and cell |1 (17 acres) in the northern portion, which are separated by
Ostner Road running east-west. Cell | would be filled to its capacity of 2.2 million tons before cell 11
would be used. If ash marketing were successful, cell 11 likely would not be needed. If cell 11 were used,
Ostner Road would be rel ocated around the northern perimeter of cell 11, and the combustion ash
storage pilein call 1 would be extended to the north to form one elongated pile rather than two distinct
piles.

The ash storage area would have a double liner, aleak detection system, and a runoff and leachate
collection system to prevent impacts on nearby surface water and groundwater. If aleak were detected
in the primary liner, a multi-step course of action would be employed, including increased groundwater
surveillance and the use of aleachate collection and recovery system. The recovered leachate would be
used in the hydration of fresh combustion ash. Because the material would be similar to other
cementitious materials in composition and would be compacted, the permeability of the stored hydrated
combustion ash would be fairly low. However, because of continued chemical changes (mostly
hydration-dehydration reactions) within the ash, it is possible that cracking would occur, which would
tend to channel leachate through the stored material. Nevertheless, any leak would be detected and
corrected before it would reach the Northside Generating Station property boundary.

Conceptua plans for handling the waste streams expected at the storage area include co-mingling
the leachate and runoff and directing the combined flow to the chemical waste treatment system. The
treated effluent from the lined settling ponds would then be pumped to a reuse tank for utilization in the
scrubber and ash conditioning processes. Any excess of treated effluent from the system which cannot
be reused would overflow into the existing percolation pond for discharge to the surficial aguifer.

It isanticipated that cell | of the storage area would be accumulating combustion ash for at least
1 to 2 years while the market is being devel oped to match potential customers with one or more of the
ash blends resulting from the different mixes of coal, petroleum coke, and limestone that would be used
during the demonstration. If no ash were sold during the 2-year demonstration period, cell 1 would
contain between 0.65 and 1.2 million tons of combustion ash from the two repowered units (depending
on mixes between 100% coal and 100% petroleum coke, respectively). Because the 23-acre cell |
would have a capacity of 2.2 million tons, it could easily accommodate all combustion ash during the
demonstration period. Storage site characterization beyond the 2-year demonstration period is
discussed in Section 5.
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A nationwide survey of CFB ash and its uses indicates that 75% (4.4 million tons of nearly
6 million tons) was used in a variety of applicationsin 1995 (ACAA 1997). Nearly 82% of the
successfully marketed ash was used in mining applications. Other major applications included use for
structural fill, waste stabilization, and agriculture. Marketability of CFB ash in northeastern Florida
and southeastern Georgia has yet to be determined. Although JEA hasinitiated alocal study, marketing
uncertainties would remain until ash characteristics are established.

Data obtained nationwide with regard to leachability and toxicity of CFB ash indicate that none of
more than 450 sample analyses exceeded regulatory thresholds (ACAA 1997). EPA’stoxic
characteristic leaching procedure (TCLP), synthetic precipitation leaching procedure (SPLP), and
extraction procedure toxicity test (EP Tox) were among the test analyses performed. EPA’s regulatory
determination under the Resource Conservation and Recovery Act of 1976 with respect to CFB ashis
till pending.

EPA-approved TCLP tests would be performed on Northside Generating Station’s CFB ash.
Anhydrous and hydrated calcium sulfate (anhydrite and gypsum, respectively) would be the most
common congtituents of the ash. Anhydrite absorbs water (called water of hydration) to become
gypsum. This processis called hydration, and it would take place in the polishing scrubber and an ash
conditioner before placement of the ash in the storage area. Anhydrite is converted to gypsum at
varying speeds, and some of the conversion would likely continue while the materia isin the storage
area. Some of the gypsum would leach because of the limited solubility of gypsum. Metals contained in
the combustion ash would not be expected to leach because of the conversion of some of the
compounds into ettringite, a compound that has the ability to trap many of the metals of environmental
concern within its crystalline structure. Any water containing the leached material would be captured
and delivered to the Northside Generating Station chemical wastewater treatment facility.

Liquid Waste Management

No major impacts would be expected from the liquid waste streams associated with the proposed
project. In addition to the co-mingled stream from the ash storage runoff and leachate collection
systems, the chemical waste treatment system would treat demineralizer and condensate polisher spent
regenerant and rinse water (with total dissolved solids of approximately 14,500 mg/L and a pH of
about 1.6), boiler and air preheater washes, boiler blowdown, and washdown water from equipment
and floor drains. The average quantity of treated wastewater currently discharged through the
evaporation/percolation ponds to the surficial aquifer is about 286 gpm (Figure 2.1.9). For the
proposed project, about 333 gpm of chemical waste treatment water would be routed from the settling
basins to a new reuse tank (Figure 2.1.8). A new filtration unit would receive this water in addition to
any designated reuse water from the St. Johns River Power Park. Most of the wastewater from the
filtration unit (213 gpm) would be directed to the new dry scrubbers, where it would either evaporate
and exit through the stack to the atmosphere or combine with anhydrite to form gypsum combustion
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by-products. Only 48 gpm of effluent from the chemical waste treatment system would be routed from
the settling basins to the existing evaporation/percol ation ponds unless the reuse tank becomes filled to
capacity. An estimated 127 gpm from the new ash storage area runoff and leachate collection systems
would be directed to the chemical waste treatment system.

4.1.8 Cultural Resources

Because the area in the vicinity of the proposed project isrich in archaeological resources
(Section 3.7), it islikely that undiscovered sites of cultural significance could be located at the
Northside facility. Accordingly, the excavation of undisturbed land could affect important
archaeological artifacts. To prevent the inadvertent destruction of such resources, JEA has agreed to
undertake an archaeological survey of the construction area prior to initiating any earthwork
(R. Comer, JEA, letter to J. Hebb, DOE, March 31, 1999).

The proposed project would require a SLERP that would be issued by the FDEP. Northside
Generating Station is located within the St. Johns River Water Management District (SIRWMD),
whose rules specify that SLERPs include a condition requiring the permittee (JEA in this case) to
notify the district immediately upon the discovery of any archaeological artifacts on the project site
[Rule 40C-4.381(1)(r), Florida Administrative Code]. Asthe FDEP is bound by SIRWMD rulesin
issuing the SLERP for the proposed project [Rule 62-330.200(2)(c), Florida Administrative Code],
that permit would contain a condition requiring JEA to notify the appropriate agencies [the SIRWMD,
the FDEP, and the State Historic Preservation Officer (SHPO)] immediately upon discovery of any
archaeological artifacts on the project site.

Away from the immediate site, it is extremely unlikely that the project would result in the
disturbance of major cultural or archaeological resources, because agricultural or vacant land or other
unbuilt areas would not be converted to residential, commercia, industrial, or public facility uses
(Section 4.1.1.1).

4.1.9 Socioeconomic Resources

JEA has indicated that construction may begin without DOE funding prior to the completion of the
NEPA process in February 2000 and would continue for more than 2 years until December 2001.
Workforce projections provided by JEA cover the repowering of both Units 1 and 2 at Northside
Generating Station. Work on both units would be ongoing during the same time period, but the
activities at Unit 2 would precede the same activities at Unit 1 by 4 to 6 months. Approximately
600 construction workers would be employed onsite during the pesk construction period, which would
last from September 2000 through January 2001. Many different crafts would be required for project
construction, with the largest numbers being boilermakers (22%), pipefitters and plumbers (16%),
ironworkers (12%), and electrical workers (12%). Although the 600-worker peak would last only
5 months, the onsite construction workforce would exceed 300 for over half of the construction period.
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In addition to the jobs that would result directly from project construction, a number of indirect and
induced jobs would be created as a result of the purchases of goods and services by JEA and the 600
construction workers. According to the RIMS Il multipliers devel oped by the U.S. Bureau of Economic
Analysis (1992), each direct job in new construction in Florida leads, on average, to the creation of 1.1
indirect and induced jobs, for atotal of 666 new workers (in addition to the 600 construction
positions.)

Because of the substantial size of the Duval County workforce (Section 3.8.2), it islikely that all
or most of the workers needed for this project would come from the local area. However, to reflect the
possibility that there could be some local shortages of particular crafts at the time of proposed
congtruction, it is assumed that up to 25% of the direct workforce (150 workers at peak) could move to
Duval County during the construction period. It is likely that the actual number of in-migrating
construction workers would be substantially less than 150, but that number is used throughout this
analysis as a reasonabl e upper bound. Past experience (USNRC 1996) indicates that approximately
60% of inmovers (i.e., 90 workers) would be accompanied by families, while the remaining 40%

(60 workers) would not be accompanied by family. If the inmoving construction workers have an
average family size of 3.1—the average for Duva County (U.S. Bureau of the Census 1991)—the
local population would increase by 339 residents in 150 households as a result of direct employment.

Indirect jobs generally are less specialized than direct jobs and would be more likely to be filled by
existing area residents. Accordingly, no more than 10% of the indirect workforce (i.e., 67 workers at
peak) is assumed to move to the impact area during the construction period. Once again assuming that
60% of inmovers (40 workers) would bring families and that their average family size would be 3.1, an
upper bound estimate of 151 new residents in 67 households would result from indirect employment
during the construction period.

Combining direct and indirect construction-period in-migration yields atotal of 490 new residents
in 217 households as an upper bound. Based on 130 new families (90 direct and 40 indirect) and the
Duval County average of 0.74 school age children per family (U.S. Bureau of the Census 1991), about
97 additional children would be added to the local schools.

Plant operations would begin in early 2002, with a 2-year demonstration period. In 2004,
commercial operations would ensue and would last until about 2032. The workforce required for plant
operations would be substantially less than for project construction. A total of 74 operations workers
and 64 maintenance workers would be required for Units 1 and 2 combined, plus another 12 employees
for management, engineering, and administration. Existing employees would be used to operate and
maintain the repowered units. Approximately one-half of these 150 workers would be required for each
unit, meaning that Unit 2 would employ about 75 workers. Although operations workers would be
required 24 hours a day, other employees would work primarily during the day shift. Approximately
four contract truck drivers also would be needed to haul away plant byproducts. In addition to these
year-round employees, about 30 contract workers per unit would be required for 3 to 4 weeks each
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year to perform maintenance duties associated with each unit’ s annual outage, and up to 60 contract
workers per unit would be required for 8 to 12 weeks during each unit’s major outage occurring every
5 or 6 years. The contract workers required to service Unit 2 would represent an addition to the
workers currently needed for the existing Northside units.

As in the construction period, direct operations jobs would create indirect and induced employment.
Because each direct job in the e ectric utility industry in Forida stimulates the creation of 2.5 indirect
positions, on average (U.S. Bureau of Economic Analysis 1992), the 75 year-round operations and
maintenance positions would normally result in about 188 new indirect and induced jobs. In actuality,
this project probably would creste fewer than 188 indirect and induced jobs because the 75 direct
workers for Unit 2 are already employed at Northside Generating Station and are currently supporting
some local service jobs. However, a substantial portion of the employment multiplier for the electric
utility industry results from the purchase of equipment, materials, and support services that are
necessary regardless of whether current plant workers are new to the community. Accordingly, this
analysis assumes the need for 188 indirect and induced workers as an upper bound, acknowledging that
the actual number of workersislikely to be somewhat less.

The four contract truck driving positions would sustain an additional four indirect jobs, reflecting
the fact that the multiplier for direct transportation employment is substantially lower than for the
utility sector. Another 75 indirect and induced jobs could theoretically be created during annual
outages, and 150 indirect jobs could arise in response to amajor outage. In practice, however, these
outages would be so brief that little, if any, local job creation would be likely to occur. Altogether, the
number of direct and indirect jobs created during the operations period would be substantially less than
during construction.

All 75 year-round jobs associated with Unit 2 would be filled by existing workers from JEA’s
employee pool, which is based at Northside Generating Station. Similarly, all four contract truck driver
positions could easily be filled from the local 1abor pool. Accordingly, no year-round workers would be
expected to moveto the local area. Using 25% in-migration of new contract maintenance workers as an
upper bound, up to 8 temporary employees could move to Duval County during annual outages, and up
to 15 could in-migrate in response to a major outage. I1f 60% of these inmovers are accompanied by
families with an average family size of 3.1, the local population would temporarily increase by
19 residents in 8 households as a result of direct employment during annual outages and by 34 people
in 15 households during a mgjor outage. These population increases would be very brief and much
smaller than those experienced as a result of direct construction employment.

Assuming that 10% of the indirect jobs created during the operations period could not be filled by
current residents of Duval County, about 19 year-round workers could be added to the local
population. Up to 75% of these could be accompanied by families (as opposed to 60% during
construction) because the lengthier operations period would tend to encourage more workers to bring
their families with them. Thus, the year-round local population could increase by 49 peoplein
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19 households, and additiona growth could theoretically occur during outages (although the brevity of
these outages suggests that substantial indirect job creation would not occur). In actuaity, no
population growth would be expected to occur as the result of indirect employment during plant
operations because the number of indirect jobs would be substantially fewer than during construction.
The net effect of moving from construction to operations, therefore, would be ajob loss and a dight
population decline, unless the displaced workers find employment elsewhere in the local area.

The direct and indirect year-round jobs created during operation of the repowered Unit 2 could
cause as many as 49 peoplein 19 households (with 11 school age children) to move to Duval County.
Up to another 19 people in 8 households could come to Duva County briefly each year as a result of
annual plant outages, and the number of short-term in-migrants would roughly double every 5 or
6 years, during amajor outage. Even with these temporary influxes, the number of project-related
residents of Duval County would be substantially less during plant operations than at the time of
construction.

4.1.9.1 Population

The large mgjority of any in-migrating workers would probably settle in Duval County because of
its abundance of available housing and services. The 490 new construction-period residents assumed in
this analysis as an upper bound would represent an increase of only 0.06% to the population projected
for Duva County in 2000. During the operations period, the 49 new year-round residents would
account for only 0.006% of Duval County’s population. Even during the major outages that would
occur every 5 or 6 years throughout the operations period, project-related residents would make up
only 0.01% of the Duval County population.

4.1.9.2 Employment and Income

During the pesak of construction activity, the 1,266 additional jobs that would be generated by the
proposed project represent 0.3% of the total number of jobsin Duval County in 1996. Y ear-round
employment during the operations period would be substantially less, with the 271 positions associated
with the Unit 2 repowering amounting to 0.07% of the 1996 Duva County workforce. Accordingly,
construction of the proposed project would have a small positive effect on local employment, while a
small net loss of employment would occur during project operations because the number of year-round
operations jobs would be less than the number of construction jobs that would be lost.

Because the skilled craftspeopl e required during plant construction would probably earn more than
the average worker in Duva County, mean income in the county could experience a dight increase.
During the operations period, a continuation of this increase would be unlikely, because construction
employment would end and all 75 workers required for plant operations would be expected to come
from the existing pool of JEA workers.

4-56



Draft: August 1999 |

4.1.9.3 Housing

The 217 new construction-period households assumed as an upper bound in this analysis would
represent 1.2% of the vacant housing units that were for sale or rent in Duval County in 1990 (the most
recent year for which comprehensive data are available). During operations, the 19 new year-round
housing units required by project-related workers would account for 0.1% of vacant sale and rental
units, and this number would climb to only 0.2% during major outages. Accordingly, any housing
impacts would be very small during both the construction and operations periods.

4.1.9.4 Local Government Revenues

The amount of revenue received by the consolidated city of Jacksonville would increase with
increased sales of electricity because JEA makes in-lieu-of-tax payments to the city based upon
kilowatt hours sold. On a JEA systemwide basis, the increase in revenue to the city would be dight as
the demand for electricity provided by JEA dowly increases with time. In addition, local purchases of
materials needed during project construction and operations would result in additional salestax receipts
for the communities in which the purchases are made. The overall effect of these revenue increases,
while positive, would be minor.

4.1.9.5 Public Services
Education

The addition of 97 new school-age children during the construction period would increase
enrollment in Duval County’s public schools by only 0.08% (Section 4.1.8). Distributed evenly over all
public schoolsin the county, such an increase would mean an average of 0.6 students per school.
Accordingly, impacts to education would be very small. The impacts during the operations period,
when there would be up to 11 new students, would be even less than during construction.

Utilities

The relatively small number of new households and residents that would come to Duval County as
aresult of construction and operation of the proposed project would not affect the ability of local water
and sawer systems to provide adequate services, especidly in light of the ongoing and planned
improvements described in Section 3.8.5.2. Therefore, any impacts to utilities would be very small.

Police and Fire Protection

Local police and fire protection capabilities (Section 3.8.5.4) would not be strained by the
relatively small number of new residents that would move to Duval County as aresult of the proposed
project. Accordingly, any impacts would be very small.
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4.1.9.6 Environmental Justice

Section 3.8.6 indicates that the percentages of Blacks and Asiansliving in Duva County are
greater than for the state as awhole, but that there are relatively few members of these ethnic groups
living in the census tracts surrounding the proposed site. The percentage of people living below the
poverty level isdightly lessin Duval County than in al of Florida, and the percentage of the
population living in poverty is substantially lessin the census tracts surrounding the proposed site than
itisfor the county or the state. Accordingly, no disproportionately high and adverse impacts to
minority or low-income populations would be expected from construction or operation of the proposed
project. In particular, because of the relatively low number of minority and low-income residentsin the
vicinity of the proposed project, very few members of these groups would experience the adverse
effects associated with increased road and rail traffic (Section 4.1.10.1) and related noise
(Section 4.1.10.2).

4.1.10 Transportation and Noise

4.1.10.1 Transportation
Roads

Because both union and non-union workers would be employed during construction of the
proposed project, two separate entrances to the facility would be maintained. Of the 600 workers
expected during the peak construction period, approximately 250 would use the main entrance from
Heckscher Drive and 350 would use the rear entrance accessed from New Berlin Road. Construction
activities would be conducted during a single shift during daylight hours. At peak, there may be
600 daily round-trips by passenger vehicles transporting construction workers to and from the site. In
addition, concrete and small equipment would be brought to the site by truck. These deliveries, which
would normally occur between 9:00 am. and 3:00 p.m., would be made via the entrance accessed from
New Berlin Road.

Construction-induced traffic during the peak hour would not exceed available capacity for four of
the five road segments shown in Table 3.9.1, although speed and maneuverability could be diminished
to some extent. The one exception is the section of Heckscher Drive from State Route 9A to
Drummond Point (just west of Eastport Road). This segment currently operates at an LOS of E and
has an available capacity of 89 trips per hour during its peak period. A recent traffic impact analysis
performed for JEA (Robinson Engineering Group 1998b) predicts that 19% of peak hour project-
related traffic would use this road segment during the construction period. Using the conservative
assumption that all 600 workers would drive themselves and would all leave the plant during the peak
traffic hour, an additional 115 vehicles would use this segment during its time of highest use, thereby
exceeding its remaining capacity. The congestion experienced on this segment would represent a
significant impact during the peak construction period. Consequently, JEA has agreed to encourage
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carpooling and suggest alternate routes to and from the site (R. Comer, JEA, letter to J. Hebb, DOE,
March 31, 1999).

The lack of atraffic light at the main entrance to Northside Generating Station could result in
severe congestion at shift-change time. According to the previoudly cited traffic impact analysis
(Robinson Engineering Group 1998b), the left turn onto Heckscher Drive from the Northside
Generating Station’s main entrance (which is currently at an LOS of E) would operate at an LOS
of F during peak construction. The congestion experienced at this intersection would represent a
significant impact during the peak construction period. Consequently, JEA has agreed to encourage
carpooling, to monitor traffic at the main entrance, and to pursue installation of atemporary traffic
signal if deemed necessary (R. Comer, JEA, letter to J. Hebb, DOE, March 31, 1999).

The additional number of vehicles on local roads during plant operations would be considerably
less than during the construction period. As explained in the introduction to Section 4.1.9, the year-
round workforce for Unit 2 would amount to only 75 operators and maintenance workers plus
4 contract truck drivers, in contrast to the 600 workers expected during the peak construction period.
All workers would be expected to use the main entrance on Heckscher Drive; but only a portion of the
total workforce would be on the site during any single shift, and most of these workers are already
stationed at Northside. Even during major plant outages, which would occur every 5 or 6 years, only
60 additional workers would be on the site, which would be only 10% of the peak construction number
of 600. Because of the relatively few vehicles involved during plant operations, any impacts to traffic
flow on Heckscher Drive and other nearby roads would be very minor.

In addition to the passenger vehicles driven by operations workers, there could be up to 93 round-
trips per day by heavy trucks carrying limestone from the waterfront area of Jacksonville to Northside
to serve both repowered units. Although the limestone could be trucked to the St. Johns River Power
Park and transported from there to the Northside facility by conveyor, it is more likely that the trucks
would come directly to Northside' s back entrance adjoining New Berlin Road. It is likely that fewer
than 93 daily truck trips would be required because at least some portion of the limestone would
probably be delivered viawater. In fact, under Option 2 (Section 2.1.3), the limestone would be
delivered entirely by ship. Up to another 56 truck trips per day could be required to remove ash
generated by both repowered units from the site, and these trucks would also use the back entrance
(Robinson Engineering Group 1998b). The anticipated volume of heavy truck traffic would increase
the wear and tear on local roads and could accelerate the need for repairs. The maximum number of
daily truck trips (i.e., for limestone and ash combined) would be well below the available capacity on
New Berlin Road in the vicinity of the facility (Table 3.9.1), but there could be some adverse effects to
the rate and quality of flow on that road segment if al or most of those trips occurred during the
periods of heaviest traffic. In actuality, those trips would more likely be spread out during the working
day, so any impacts would probably be very small.
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Rail

Based on current economic projections, marine transportation would be the primary means of
delivering solid fuel and limestone for the proposed project. Consequently, no more than one 90-car
unit train per week would be required to transport coa for the proposed project, and this could be
offset by decreased rail deliveries and corresponding increased waterborne deliveries for operations at
the St. Johns River Power Park. However, in the less likely event that al necessary coa would be
transported by rail, up to 3 additional trains per week would be required for atotal of 6 new one-way
trips by 90-car unit trains. The coal would come initidly to the St. Johns River Power Park and would
be sent from there to Northside Generating Station by a new elevated conveyor. The short rail line that
runs parallel to the eastern edge of the Northside property would not be used for fuel delivery because
it is not near the proposed solid fuel storage area and because it lacks fuel-unloading facilities.

If all coa were transported by train, the six new one-way train trips per week could exacerbate the
problems experienced by nearby residents with noise, vibration, and blocked roads at on-grade rail
crossings resulting from existing train traffic. Project-induced train traffic would increase total
movement on the CSX line paralleling U.S. 17 by about 5% and would increase traffic on the spur line
from U.S. 17 to the St. John River Power Park and Blount Island by approximately 8% (Robinson
Engineering Group 1998a). Additional train traffic could be minimized by relying more heavily on
barges and ships for coal transport. As mentioned earlier, economic projections indicate that this fuel
ddivery mode would be more likely.

Marine

Based on current economic projections, most solid fuel and limestone for the proposed project
would arrive by water. There are two options under consideration for moving waterborne solid fuel and
limestone to Northside Generating Station. Option 1 is to bring these materials to the Power Park’s
unloading facility on the south side of Blount Island, transport them by existing conveyor to the Power
Park, and send them on to Northside Generating Station by a new elevated conveyor. The existing
unloading facility would have to be expanded to handle these additional shipments (Section 2.1.3).
Option 2 is to ship these materials to an upgraded unloading facility that would replace Northside's
existing oil unloading facility on the north shore of the St. Johns River back channel. From there,
materials could be moved to the project site by a new elevated conveyor. Neither of these options would
be likely to have adverse impacts on current marine traffic or unloading operations because existing
waterways would be adequate to handle the increase in ship and barge traffic, and the construction of
new or expanded unloading facilities would prevent existing operations from being degraded. However,
excavation for new conveyors could potentially disturb archaeological resources (Section 4.1.8).
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4.1.10.2 Noise

Northside Generating Station currently operates within the city’ s noise ordinance, which protects
public health, comfort, and safety (Section 3.9.2). During construction of the proposed project, noise
levels would increase from the present operational levels. Construction would primarily occur adjacent
to the existing turbine building. The noisiest periods of construction would be during steam blowouts
and during the operation of a pile driver and other construction equipment. During short periods, noise
from steam blowouts could exceed the limitations of Rule 4, Noise Pollution Control, promulgated by
the Jacksonville Environmental Protection Board (1995), which limits daytime construction noise levels
to 65 dB(A) at residential property.

Steam blowout is a procedure in which the steam lines in the facility would be cleared of debris by
blowing them out with high-pressure steam prior to plant start-up. This repeated 3-min activity would
generate the highest noise level s associated with plant construction, 129 dB(A) at 50 ft (EPA 1977).
Steam blowouts produce noise that is directional. Along the direction of maximum noise, the level
should be reduced to about 99 dB(A) at 1,600 ft under normal atmospheric conditions. For other
directions, noise levels would be substantially below 99 dB(A) at 1,600 ft. Wind direction and speed
and other atmospheric conditions can affect these noise levels. In addition, aface of a building or other
structure can reflect noise and affect both the intensity and direction of noise. Short exposuresto the
highest anticipated levels should not result in permanent hearing loss, but they would be uncomfortable.
Exposure to 3 min of noise at approximately 100 dB(A) can result in a short-term threshold shift (a
temporary shift in the hearing threshold, or lowering of sensitivity) of about 5 dB(A); the time required
for complete recovery ranges from afew hours to overnight (Kryter 1985).

Because of the noise associated with steam blowouts, JEA has historically implemented a public
awareness program prior to implementation of steam blowouts and would do so during the proposed
project. The program includes advance naotification to the media; police, fire, and rescue agencies,; and
local regulatory and governmental agencies. The notifications have generally been effective in aerting
the public, but some calls from concerned individuals are typically received by the above agencies and
are anticipated during steam blowouts. The agencies, having been advised of an upcoming steam
blowout, would be able to describe the noise's source and projected duration and frequency to the
concerned individuals. JEA would also notify beforehand al residences within 0.5 mile of the high-
velocity steam cleaning operation. This advisory would alert people to go inside to reduce the effects of
the noise. As a mitigation measure, only daytime steam blowouts would be permitted. No Sunday
steam blowouts would be allowed.

One pile driver operating intermittently would produce peak noise levels of about 101 dB(A) at a
distance of 50 ft as the hammer impacts the pile (EPA 1971). Thislevel would dissipate to about
83 dB(A) at 400 ft. For a brief period under Option 2 associated with constructing a new solid fuel
unloading terminal (Section 2.1.3), pile driving related to constructing the conveyor would occur only
400 ft from the nearest residences. Under Option 1, no new conveyor would be built near residences.
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The noise level would dissipate to about 71 dB(A) at 1,600 ft, the distance to the nearest residences
southeast of the existing turbine building where most of the pile driving would occur. As a mitigation
measure, JEA would use an enclosure technology or aless noisy type of pile driving (e.g., the vibratory
method), as necessary, to ensure that the noise level would not exceed 65 dB(A) at the nearest
residences.

Because the nearest residences are approximately 1,600 ft southeast of the existing turbine
building, the residences would experience increased noise levels as aresult of construction equipment
and increased vehicular traffic, particularly during the beginning and end of construction shifts.
Maximum additional traffic may approach 600 vehicles daily as aresult of the commute of the
congtruction crew and delivery of construction materials. The peak would occur in the September 2000
to January 2001 time period. Other construction noise generated by earthmoving equipment, trucks,
tractors, and cranes would likely be in the range of 90-95 dB(A) at a distance of 50 ft from the
construction site, approximately 68—73 dB(A) at 400 ft, and approximately 5661 dB(A) at 1,600 ft
(EPA 1971). Existing background noise levels at locations considered to represent sensitive noise
receptors are in the range of 55-60 dB(A) during the daytime (Section 3.9.2) (JEA 1998a,b).

In summary, except during steam blowouts and possibly during operation of egquipment used to
congtruct a segment of the conveyor 400 ft from nearby residences under Option 2, construction noise
should not appreciably affect the background noise of nearby residences, interfere with outside voice
communications, or exceed the limitations of Rule 4, Noise Pollution Control, promulgated by the
Jacksonville Environmental Protection Board (1995). Nighttime levels should remain almost the same
as existing levels because construction would occur predominately during the daytime.

Normal operation of the proposed facility would produce a similar type of noise to that currently
experienced. The dominant noise would be alow-frequency hum. The major sources of noise from the
facility would be the large, primary and secondary air fans and the induced draft fans required to
provide air to the combustor and to move exhaust gases through the emission control system and out
the stack. There also would be numerous smaller noise sources, including the coa and limestone
crushers. Specific equipment has not yet been selected, but all of the major equipment has been sized
and bid packages that include noise data have been received for the equipment that would be the major
sources of noise. Because the facility would burn coa and petroleum coke rather than natura gas and
oil and because the electrical generating capacity would increase, an analysis was performed to
guantify operational noise levels.

Noise modeling was performed using the NoiseCalc computer model devel oped by the New Y ork
State Department of Public Service (Driscoll 1985). Model input included the noise data received from
the bid packages for the major sources and noise estimates obtained for the smaller sources (BBN
1984). Modeling results indicated that mitigation measures, including installing baffle silencers for the
fans and enclosing the coal and limestone crushers in a sound-insulating building, would be necessary
to reduce noise levels to comply with the city of Jacksonville noise ordinance level of 60 dB(A) at any
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residence (Foster Wheeler 1998c). The mitigation measures ensure that noise would not exceed

85 dB(A) at adistance of 3 ft from the equipment. The mitigation measures are conceptual because the
design has not been finalized, but the analysis demonstrates that the proposed project could be designed
so that noise ordinance levels would not be exceeded at any residence.

Based on implementing the mitigation measures, the modeling results in each of four directions
around the facility at distances corresponding to the nearest residences are as follows: 48 dB(A) to the
north, 50 dB(A) to the east, 59 dB(A) to the southeast, and 57 dB(A) to the west. Because noise
attenuates with distance, noise levels would be lower at other residences. The highest level would occur
at the residences to the southeast, which are also the nearest residences overall (1,600 ft from the
existing turbine building). Noise levels at the residences to the east would be reduced by shielding from
the existing turbine building. The modeling results indicate that operation of the facility would comply
with the city of Jacksonville noise ordinance level of 60 dB(A).

Asnoted in Section 3.9.2, the high decibel levels associated with rail traffic through the nearby
area are a source of concern for residents of Panama Park, North Shore, and San Mateo. As discussed
in Section 4.1.10.1, if al coal for the proposed project were transported by train, total movement on the
CSX line paralleling U.S. 17 would increase by about 5% and traffic on the spur line from U.S. 17 to
the St. Johns River Power Park and Blount Island would increase by approximately 8%. Accordingly,
the number of times that local residents would be subjected to loud noise from train whistles and
rattling rail cars would increase by the same amount. Additional train traffic could be minimized by
relying more heavily on barges and ships for coal transport. As mentioned earlier, economic projections
indicate that this fuel delivery mode would be more likely.

4.1.11 Electromagnetic Fields

Over the past two decades there has been concern by some members of the scientific community
and the public regarding human health effects from electromagnetic fields during the transmission of
electrical current from power plants. In spite of efforts by the scientific community and funding from
governmental agencies and private organizations, the issue is still clouded with much uncertainty.
Small effects are indicated in some studies and none in others. Based on a comprehensive evaluation of
published studies regarding the effects of electric and magnetic fields from power plants on cells,
tissues, and organisms (including humans), there is no conclusive and consistent evidence that
exposures to residential electric and magnetic fields produce cancer, adverse neurobehaviora effects,
or reproductive and developmental effects (NRC 1997). An association between residential wiring
configurations and childhood leukemia s evident in multiple studies, although the cause for that
statistical association has not been identified. No evidence from recent measurements links magnetic
fields to childhood leukemia (NRC 1997). Until more definitive answers become evident, little can be
said with regard to the conclusions of these studies other than effects, if present, are small.
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For the proposed project, electrical fields would not change from existing levels because the
voltage would not change. However, magnetic fields within the transmission corridors would scale
proportionaly with the added transmitted power. The maority of consumers receiving electricity from
the proposed facility would not experience any change in exposure levels to electromagnetic fields
because the fields would be confined to areas along the transmission corridors.

4.1.12 Human Health and Safety

Potential health impacts to workers during construction of the proposed project would be limited to
normal hazards associated with construction (i.e., no unusua situations would be anticipated that
would make the proposed construction activities more hazardous than normal for a major industrial
construction project). Most accidents in the construction industry result from overexertion, fals, or
being struck by equipment (NSC 1994). Construction-related illnesses would a so be possible
(e.g., exposure to chemical substances from spills). Workers would be protected by JEA’s Safety and
Occupational Health Program, which incorporates the numerous health and safety procedures and
policies required by OSHA, the state of Florida, and JEA.

The Bureau of Labor Statistics estimated that the 1992 incidence rate for total cases of
occupationa injury and illnesses resulting from construction activities was 13.1 per 100 worker-years
(NSC 1994). Tota casesinclude all work-related deaths and illnesses and those work-related injuries
that result in loss of consciousness, medica treatment other than first aid, restriction of work or
motion, or transfer to another job. In comparison, Foster Wheeler Constructors, Inc., recorded an
annual rate of 2.2 per 100 worker-years for total cases during the 3-year period 1995-97 (Foster
Wheeler 1998d). Based on thisrate, the total number of cases of occupational injury and illnesses
resulting from the proposed construction would be approximately 15 for the 650 person-years of
construction.

Following the repowering of Unit 2 and the related action of repowering the existing Unit 1, the
total number of employees at Northside Generating Station would decrease by about 10% through
attrition from the current level of 265 to about 238 workers (Section 2.1.5). This change is relatively
minor. The overall design, layout, and operation of the facilities would minimize human hazards.
Compliance with the Federal Occupational Safety and Health Standards as well as safety standards
specified by the Industrial Safety Section of the Florida Department of Commerce would maintain the
current occupational safety record at Northside Generating Station. No substantial differences with
respect to occupational safety or industrial hygiene would be expected between current operations and
those of the proposed project. Thus, there should be a very similar occupational safety and health
experience during future operations.

Potential health impacts to the public from the proposed project include fugitive dust typical of
construction sites (Section 4.1.2.1), operational combustion emissions from the proposed facility
(Section 4.1.2.2), blocked roads delaying emergency vehicles at on-grade rail crossings
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(Section 4.1.10.1), noise (Section 4.1.10.2), and electromagnetic fields (Section 4.1.11). Programs in
place at JEA are designed to minimize public and employee health and safety risks during project
construction and operation.

4.2 POLLUTION PREVENTION AND MITIGATION MEASURES

Pollution prevention and mitigation measures have been incorporated by JEA as part of the design
of the proposed project. The CFB technology would remove up to 98% of SO, emissions, reduce NO,
formation by approximately 60% compared with conventiona coal-fired technologies, and remove
more than 99% of particulate emissions. JEA plansto sell the proposed project’ s combustion ash asa
by-product to offsite customers. In addition, mitigation measures have been developed to minimize
potential environmental impacts associated with the construction and operation of the facilities.

Table 4.2.1 lists the pollution prevention and mitigation measures that JEA would provide during the
construction and operation of the proposed project.

4.3 ENVIRONMENTAL IMPACTS OF NO ACTION

Under the no-action aternative, DOE would not provide cost-shared funding for the proposed CFB
combustor project. Consequently, three reasonably foreseeable scenarios could result (Section 2.3.1).

First, JEA could repower the existing Unit 2 steam turbine without DOE funding, thereby
accepting more of the risks associated with demonstrating the CFB combustor. Construction materials
and activities and project operations would be the same as for the proposed project. The same amount
of eectricity would be generated and environmental impacts would generally be very smilar to those of
the proposed project. Fuel requirements would be similar except that the blend of coal to petroleum
coke might be dightly different, particularly during the first 2 years of operation. Under this scenario,
more of the solid fuel used each year throughout the lifetime of the facility could be petroleum coke,
which would be brought to the site by waterborne transport. Compared with the proposed project, the
increased use of petroleum coke under this scenario would result in less train traffic and more ship
traffic to deliver the fuel (particularly if current projections change regarding the economic advantages
of marine transportation for delivering coa so that rail transport becomes the primary means of
delivering any coa to be used). As aresult, there would be fewer train trips through the neighborhoods
in the vicinity of Northside Generating Station (under this scenario compared with the proposed
project), which would reduce potential problems with noise, vibration, and blocked roads at on-grade
rail crossings. Thus, neighborhood concerns regarding the proposed project could be lessened.

Under the second scenario, rather than repowering Unit 2, JEA could construct and operate a new
gas-fired combined cycle facility at Northside Generating Station or at one of their other existing power
plants. The natural gas would drive a gas combustion turbine, and the heat from combustion would be
used to produce steam to drive a steam turbine. The facility would be expected to generate
approximately 230 MW of electricity.
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Construction activities and operations would be similar to the proposed project but with notable
differences related to fuel, sorbent, and ash handling and storage facilities. Under this scenario, no

Table4.2.1. Pollution prevention and mitigation measures developed for the proposed project

at Northside Generating Station

Environmental
issue

Pollution prevention or mitigation measure

Land use

Atmospheric
resources and air
quality

The proposed project would be constructed to minimize impacts to the
number, density, and species types of trees. As a mitigation measure, the
planting of trees to replace those removed during construction is required
under the city of Jacksonville's tree protection regulations. JEA would
supply replacement trees from their tree farm to the local civic association
for the latter to use wherever needed to implement the community’s
beautification program.

During construction, vehicles and machinery would be equipped with
standard pollution-control devices to minimize emissions. Dust suppression
measures (i.e., watering) would be used to minimize the occurrence of
fugitive dust during construction activities.

During operation, the handling and transfer of coal, petroleum coke, and
limestone at the site would generate PM-10 emissions. To reduce these
emissions to acceptable levels, the proposed project would minimize the
number of handling and transfer points, enclose the conveyors and material
unloading points, use wetting systems for particulate suppression, and install
collection devices such as baghouses.

The circulating fluidized bed (CFB) combustor would use limestone
injection to remove sulfur dioxide (SO,). A polishing scrubber on the flue
gas stream would further remove SO.,.

Compared with conventional boilers, the CFB combustor would produce less
amounts of oxides of nitrogen (NO,) because of its lower flame temperature.
Selective non-catalytic reduction technology would be incorporated in the
proposed project to further reduce NO, formation.

Emissions of particulate matter from the CFB combustor would be
controlled using an electrostatic precipitator or a baghouse filter system.

JEA has committed to reduce maximum hourly SO, emissions from the
existing Unit 1 by nearly 93% when operations commence for the proposed
project. This reduction would be accomplished by using a blend of natural
gas and fuel oil with an SO, emission rate averaging no more than

0.143 Ib/MBtu (effectively, a blend with a sulfur content averaging no more
than 0.13%).
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Table4.2.1. Continued

Environmental
issue

Pollution prevention or mitigation measure

Surface water
resources

Geologica
resources,
groundwater

During construction, standard engineering practices such as straw berms,
liners, cover materials, and grading would be implemented as required to
minimize runoff, erosion, and sedimentation near the site. Accidental spills
of construction materials such as solvents, paint, caulk, oil, and grease that
could contain hazardous substances would be cleaned up in atimely manner
and in accordance with a spill prevention, control, and countermeasure plan.

Runoff from facilities that would be built as part of the proposed project
would be used in plant processes or routed through detention basins
equipped with baffles or oil skimmers before being discharged at stormwater
outfalls. The detention basins would reduce the maximum rate of stormwater
discharge by increasing the length of time during which the discharge
occurred. The baffles or oil skimmers would collect contaminants such as oil
and grease that float on top of the stormwater.

Accidental spills from the proposed facility would be cleaned up in atimely
manner in accordance with a spill prevention, control, and countermeasure
plan and the best management practices plan for the facility. Tanks
containing liquids such as fuel oils, waste ails, turbine lubrication oils, and
fuel additives are either (1) surrounded by berms or dikes that would contain
accidental leaks or spills, or (2) have controlled drainage areas whose runoff
is routed to and collected in sumps. The sumps are piped into the wastewater
treatment system. Rapid cleanup of any liquid impounded by secondary
containment that did not enter the wastewater treatment system would
minimize seepage into the groundwater.

Impacts associated with transfer piping failure or leakage would be
minimized because (1) the piping is routinely inspected on adaily basis and
more frequently while pumping isin progress, and (2) most pipeline failures
manifest themselves as small-scale, gradualy increasing leaks that would be
detected during routine inspection before excess leakage would impact the
environment.

The currently unlined settling basins would be lined for the proposed project,
and the supernatant from the settling basins would be routed to the reuse
tank. On an occasiona basis when the reuse tank is full, the overflow from
the settling basins would be directed to the existing evaporation/ percolation
ponds and consequently to the surficia aquifer.
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Table4.2.1. Continued

Environmental
issue

Pollution prevention or mitigation measure

Geologica
resources, potential
for subsidence

Floodplains

Wetlands

Aquatic ecology,
thermal effects

Aquatic ecology,
entrainment and
impingement

Threatened and
endangered species

Geotechnical siteinvestigations would precede construction of any new
major structures associated with the proposed project. Such investigations
would be designed to reveal any solution cavities within 100 ft of the surface
that could cause the surface to collapse or subside appreciably. If a cavity
were detected, collapse and subsidence at the surface would be prevented by
filling the cavity.

The land occupied by and immediately surrounding the repowered units
would be doped to promote drainage away from structures.

Judicious placement of facilities would minimize potential impacts on
wetlands. The site for the ash storage area includes a 200-ft buffer zone
extending to the San Carlos Creek floodplain, which would minimize or
avoid any impacts to the San Carlos Creek system.

To offset the loss of 1.8 acres of hardwood wetlands during construction of
the ash storage area, JEA would purchase 3 credits (dightly greater than

3 acres) of wetlands from an offsite mitigation bank and restore 1 acre of
salt marsh, resulting in a mitigation ratio of greater than 2.2 to 1 (more than
4 acres of wetlands gained to 1.8 acres lost). Both the Corps of Engineers
and the FDEP approve of this mitigation plan.

Thermal discharges would not be expected to have a measurable effect on
the biota of the area because the maximum circulating flow rates, condenser
temperature rises, and total area of the discharge plume that are currently
limited under a National Pollutant Discharge Elimination System permit
would be maintained. Bottom-dwelling organisms such as
macroinvertebrates would not experience effects as a result of thermal
discharges because the discharge plume is directed upward and islargely a
surface phenomenon.

To mitigate impingement, a fish return system has been in operation at
Northside Generating Station since the late 1970s. A 1994 study by the U.S.
Environmental Protection Agency concluded that this system represents the
best available technology for mitigating impingement.

The potentia for manatees to be trapped and pinned between the dock and a
vessal would be minimal because the dock would be supported by widely
spaced support pilings rather than consisting of one long continuous
structure. This design would allow sufficient space between vessels and the
dock structure such that manatees could easily avoid being trapped.
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Table4.2.1. Concluded

Environmental

issue Pollution prevention or mitigation measure
Threatened and Prior to construction, a gopher tortoise survey would be conducted to
endangered species  identify burrows that must be manually excavated, and the animals would be
(continued) relocated according to conditions of the collecting permit from the Florida

Cultural resources

S0Ci0ecoNomics,
traffic and noise

Game and Freshwater Fish Commission.

A few juvenile loggerhead, Kemps Ridley, and/or green sea turtles were
observed swimming in the intake basin in 1997. To help prevent such future
incidences, the intake trash racks were refitted with welded wire screens
installed on 6-in. centers contrasted to the old 12-in. center grids. The closer
grids should help exclude turtles of sizes similar to those previoudy
observed from entering the intake basin and becoming trapped.

JEA has agreed to undertake an archaeological survey of the construction
area prior to initiating any earthwork.

Noise, vibration, and blocked roads at on-grade rail crossings caused by
trains transporting coa would be minimized by relying more heavily on
barges and ships for coal transport.

To reduce road congestion, JEA has agreed to encourage carpooling and
suggest aternate routes to and from the site. JEA has also agreed to monitor
traffic at the main entrance to the site and pursue installation of atemporary
traffic signd if deemed necessary.

Because of the noise associated with steam blowouts, JEA has historically
implemented a public awareness program (e.g., advance notification)
regarding steam blowouts and would do so during the proposed project. JEA
would aso notify beforehand all residences within 0.5 mile of the high-
velocity steam cleaning operation. This advisory would aert people to go
inside to reduce the effects of the noise. As a mitigation measure, only
daytime steam blowouts would be permitted and no Sunday steam blowouts
would be allowed.

During pile driving, JEA would use an enclosure technology or aless noisy
type of pile driving (e.g., the vibratory method), as necessary, to ensure that
the daytime construction noise level would not exceed 65 dB(A) at the
nearest residences.

JEA would install baffle silencers for the fans of the proposed facility and
enclose the coal and limestone crushers in a sound-insulating building to
reduce noise levels during operation to comply with the city of Jacksonville
noise ordinance level of 60 dB(A) at any residence.
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coal, petroleum coke, limestone, or lime would be used. Because the natural gas would be ddlivered by
pipeline and no sorbent would be used, there would be no train, ship, or truck traffic associated with
fuel and sorbent delivery. No combustion ash would be generated and there would be no truck traffic to
remove ash from the site. Consequently, community concerns related to traffic noise and disruptions
would be minimized.

Asdiscussed in Section 2.3.1, air emissions would be expected to increase compared with
historical levels because of the operation of the combined cycle facility in addition to the existing
Northside units operating at the same or higher capacity factors. Therefore, air emissions under this
scenario would generally be greater than those for the proposed project. Changes in concentrations of
pollutants in the ambient air would depend on the location and project-specific nature of the facility
(e.g., stack height and exit temperature and velocity).

Although the size of the construction and operations workforce could be different than for the
proposed facility, the difference would not be large enough to cause any noticeable socioeconomic or
offsite land use impacts. These impacts likely would be the same for any site in the Jacksonville area.
Traffic congestion during construction would depend on the project location. Compared to the proposed
project, traffic congestion during the construction period could be reduced at Northside if a smaller
workforce were required.

If agas-fired combined cycle facility were constructed at Northside Generating Station, aesthetic
impacts could vary dightly if its stack were a different height than the stack for the proposed project.
However, theindustrial nature of the project area makesiit unlikely that any difference in aesthetic
impacts would be substantial. Impacts to cultural resources could be lessif there were less disruption
to construct conveyors and other facilities on previoudy undisturbed land; conversely, impacts could be
greater if more onsite and/or offsite land were disturbed because of aneed to upgrade the pipeline
supplying natural gas to the facility. If a gas-fired facility were constructed at another location,
aesthetic and cultural impacts could be greater or less than at Northside Generating Station, depending
on the nature of the site and the need to construct or upgrade a pipeline to supply natura gasto the
facility.

Depending on the site, impacts to terrestrial ecological resources probably would be negligible
because no solid fuel receiving and storage areas and no ash storage areas would be required. However,
additional impacts might result from construction of an offsite pipeline to deliver natural gas.
Depending on the site, ecological impacts to wetlands probably would be negligible. Floodplain
impacts would be similar to those resulting from the proposed project. There would be no dredging
activities that could temporarily affect water quality and mobilize contaminants.

Impacts resulting from el ectromagnetic fields would be similar to those resulting from the proposed
project. The geographical distribution of impacts, if any, would be different if the facility were
congtructed at another site because the electricity would be transmitted on different transmission lines.
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Under the third scenario, rather than repowering Unit 2, JEA could purchase el ectricity from other
utilities to meet JEA’s projected demand. Consequently, no construction activities or changesin
operations would be expected to occur within the JEA system of power plants, including Northside
Generating Station. There would be no change in current environmental conditions at the site, and the
impacts would remain unchanged from the baseline conditions. It is possible that existing Units 1 and 3
might be required to operate at capacity factors greater than historical levelsif JEA were unable to
purchase sufficient electricity from other utilities. Consequently, annual air emissions and groundwater
consumption might increase.

There could be construction activities or changes in operations at the other utilities providing
electricity to JEA if the electricity were not readily available. Some impacts to resources could result in
the geographical area of the other utilities, particularly if anew facility were built to meet the JEA
demand or if additional fuel were transported to the other site or sites to generate additional electricity.
The level of any such impacts would depend on the project-specific characteristics of any facility
congtruction, the fuel required by the facility, and the affected resources in the area.
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5. IMPACTS OF COMMERCIAL OPERATION

Following the completion of the 24-month demonstration in March 2004, three scenarios are
reasonably foreseeable: (1) a successful demonstration followed immediately by commercia operation
of the facility at approximately the same power level using the CFB combustor and other equipment
from the demonstration; (2) an unsuccessful demonstration followed by limited commercial operation
of the facility to the extent possible, with the balance of JEA’s projected demand being met by
purchasing electricity from other utilities; and (3) an unsuccessful demonstration followed by
conversion of the facility to a conventional coal- and petroleum coke-fired power plant using best
available control technology, including low-NO, burners and a wet flue gas desulfurization system. A
wet flue gas desulfurization system would be necessary to achieve a 98% SO, removal rate,
comparable to that expected from the combination of the CFB combustor and the polishing scrubber
for the proposed project. Under all three scenarios, the expected operating life of the facility would be
30 years.

Under the first scenario, the level of short-term impacts during commercial operation would not
change from those described for the demonstration in Section 4 because the proposed facility would
continue as a basel oad power plant operating 24 hours per day with the same operating characteristics.
For long-term effects, the level of impacts would be nearly identical to those discussed in Section 4,
except for impacts that accumulate with time (i.e., ash disposal). As described in Section 4.1.7, the
preferred aternative for management of the combustion ash would be to sell it as a by-product to
offsite customers. An aggressive marketing program would be implemented to maximize the quantity
sold. If more than approximately 70% of the ash could be sold over the 30-year lifetime of Northside
Generating Station, the 40-acre storage site (cells | and |1 combined) described in Section 4.1.7 would
be sufficient for complete containment, and disposal of the material would not be an issue. However,
additional truck traffic would be associated with transporting the ash from Northside Generating
Station to the offsite customers. Additional permanent disposal space would be required if JEA could
not sell over 70% of the ash. In the unlikely event that none could be sold, an additional 80 to 100 acres
of disposal space would be required over the 30-year operating life of the facility.

The 40-acre combustion ash storage area would have the following appearance when filled to its
capacity of 4.2 million tons. The 10-acre central core would be nearly flat on top and reach a height of
100 ft. Approximately 2.1 million tons of ash would be contained in the central core when filled to
capacity. A 30-acre perimeter containing the remaining 2.1 million tons of ash would sope away from
the central core at an 18° angle (1:3 vertical to horizontal).

The time required for the storage area to reach its capacity of 4.2 million tons would depend on
several factors: (1) the percentages of coal and petroleum coke used in the combustion process,

(2) their actual ash and sulfur contents, (3) the amount of lime and limestone required in the
combustion process, and (4) the quantity of ash that could be sold before the site reaches its capacity.
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The time required to reach capacity can be bounded by assuming that either typical coal or petroleum
coke would be burned 100% of the time. The annual two-unit total for generation of combustion ash
would be 326,000 tons for coal or 560,000 tons for petroleum coke (Table 2.1.1). Assuming that none
of the ash would be sold, the storage area would reach its capacity of 4.2 million tonsin 13 years for
coal ash or 7.5 years for petroleum coke ash. Although the actual percentages of coa and petroleum
coke to be burned cannot be predicted over the long-term, a 10% variation on either side of an even mix
would not be unreasonable. Thus, the 40-acre storage site would likely be filled to capacity following
9to 11 years of facility operation.

The length of time to reach capacity would increase as the rate of sale of ash increases. If the rate
of sale eventually exceeds the rate of production, the storage capacity may be reached before falling
below capacity or, alternatively, the capacity may never be reached (depending on the timing of
successful marketing).

Slope failures would be unlikely because the hydrated ash is smilar to other cementitious materials
in composition with negligible loose material to erode. If erosion from torrentia rain should occur
along the 18° angle side dopes of the pile, corrective action to prevent further erosion could include
removal of part of the pile to decrease the steepness of the dope, which would reduce the amount of ash
that could be stored on the site, and/or emplacement of riprap at locations that are vulnerable to
erosion.

If additional disposal space were required in the future, the property directly north of the Northside
property could be an option. JEA would need to purchase the property and receive a disposal permit.
Another alternative would be to use additional landfill capacity available at the St. Johns River Power
Park. Because the Power Park isajoint venture, JEA and Florida Power & Light are discussing the use
of the Power Park for disposal of the ash. In addition to the economic advantage of using the above
properties, little or no additional offsite truck traffic would result. As another option, JEA could
acquire other land that would be dedicated to disposing of the material.

Asalast resort, existing offsite landfills could be used to dispose of the ash. Four large landfill
sites that are permitted to dispose of nonhazardous industrial waste have been identified in northeastern
Florida and southeastern Georgia. Ash from the CFB combustor at Northside Generating Station
would require EPA-approved certification that it is nonhazardous before it would be accepted for
disposal.

The two nearest offsite landfills are an unnamed site in Nassau County, Florida, and the Trail
Ridge site near Baldwin, Florida (approximately 20 miles north and 25 miles west of Northside
Generating Station, respectively). The Nassau County site currently has 60 permitted acres and about
3 million yd® of space remaining. Because Northside Generating Station would produce about
0.775 million yd® per year, the currently available space would be consumed by ash from Northside
Generating Station alone in less than 4 years. Although this site’ s permit expires in 2004, thereis an
option to purchase an additional 350 acres.
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The Trail Ridge site has 148 permitted acres and a remaining capacity for disposal of
19.2 million yd® of waste. Ash from Northside Generating Station alone would consume the available
capacity at Trail Ridge in 25 years. Smilarly, municipal waste from the city of Jacksonville, Florida,
currently a high volume customer of Trail Ridge, would also consume the available capacity of this
landfill in 25 years. Together, these two sources would exhaust the available capacity in less than
13 years. Therefore, only a portion of Trail Ridge' s remaining capacity would be available for ash
disposal from Northside Generating Station. A permit would be required for the use of land at Trall
Ridge in addition to the 148 acres already in use.

The two southeastern Georgia sites would not be economically attractive because their locations
near Valdosta and Jessup are 130 and 100 miles from Northside Generating Station, respectively.
Although no individual site appears to be capable of landfilling 25 years of ash from Northside
Generating Station, a combination of severa sites might be utilized. Additional truck traffic would
result from transporting the ash to any of the offsite landfills.

The types of impacts associated with the second scenario (an unsuccessful demonstration followed
by limited commercial operation of the CFB combustor facility, supplemented with electricity
purchases from other utilities) would be smilar to those in the first scenario. However, the level of
impacts might be reduced dightly because the facility would not operate as often. On the other hand,
Unit 3 might be required to operate at capacity factors greater than historical levelsif JEA were unable
to purchase sufficient electricity from other utilities. The net effect of these two offsetting factors
would depend on the specific changes in levels of operation for the affected units.

Some impacts to resources could result in the vicinity of the utility or utilities providing electricity
to JEA, particularly if anew facility were built to meet the JEA demand or if additiona fuel were
transported to the other Site or sites to generate additiona electricity. The level of any such impacts
would depend on the project-specific characteristics of any facility construction, the fuel required by
the facility, and the affected resources in the area.

Impacts associated with the third scenario (an unsuccessful demonstration followed by conversion
of the facility to a conventiona coal- and petroleum coke-fired power plant using best available control
technology) would be similar to those in the first scenario, with the exception that (1) there would be
minor impacts associated with dismantling and removing the CFB combustor and related equipment;
(2) there would be minor impacts associated with construction and installation of the replacement
equipment; (3) there would be atemporary period of time with fewer operational impacts because the
CFB combustor would no longer be operating and the conventional facility would not yet be operating;
and (4) the wet flue gas desulfurization system of the conventional facility would generate material in
the form of bottom ash, fly ash, and wallboard-grade gypsum, al of which could be sold if a sufficient
market were available. The amount of material produced would be somewhat |ess than the quantity of
combustion ash under the first scenario because less sorbent would be required by the wet flue gas
desulfurization system to remove sulfur. Therefore, the number of trucks transporting the material off
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the site would be less under this scenario than the number of trucks transporting combustion ash under
the first scenario, unless much more of the first scenario’ s combustion ash were disposed of on the site
or at the adjacent St. Johns River Power Park.




6. CUMULATIVE EFFECTS

This section discusses potential impacts resulting from other facilities, operations, and activities
that in combination with potential impacts from the proposed project may contribute to cumulative
impacts. Cumulative impacts are impacts on the environment that result from the incremental impact of
the proposed project when added to other past, present, and reasonably foreseeable future actions
regardless of the agency (federal or non-federal) or person that undertakes such other actions (40 CFR
Part 1508.7). An inherent part of the cumulative effects analysisis the uncertainty surrounding actions
that have not yet been fully developed. The CEQ regulations provide for the inclusion of uncertainties
in the EIS analysis, and state that “(w)hen an agency is evaluating reasonably foreseeable significant
adverse effects on the human environment in an EIS and there isincomplete or unavailable information,
the agency shall always make clear that such information islacking” (40 CFR Part 1502.22). The CEQ
regulations do not say that the analysis cannot be performed if the information is lacking.
Consequently, the analysis contained in this section includes what could be reasonably anticipated to
occur given the uncertainty created by the lack of detailed investigations to support al cause and effect
linkages that may result from the proposed project, and the indirect effects related to construction and
long-term operation of the facility.

Because cumulative impacts accrue to resources, it isimportant that the analysis of impacts focus
on specific resources or impact areas as opposed to merely aggregating al of the actions occurring in
and around the proposed facility and attempting to form some conclusions regarding the effects of the
many unrelated actions. Narrowing the scope of the analysis to resources where there is alikelihood of
reasonably foreseeable impacts accruing supports the intent of the NEPA process, which is “to reduce
paperwork and the accumulation of extraneous background data; and to emphasize real environmental
issues and alternatives’ [40 CFR Part 1500.2(b)]. Each resource analyzed has its own spatial
(geographic) boundary, athough the temporal boundaries (time frame) can generally be assumed to
equal the 30-year life expectancy of the proposed project.

The resources and impact areas that were identified are traffic and related issues such as noise,
water quality, floodplain and wetlands, cultural resources, and socioeconomic resources including
environmental justice. Except for atmaospheric resources, the lack of linkage between cause and effect
relationships and impacts to other resources directly affected by the proposed project precludes other
resources from this cumulative effects analysis. For atmospheric resources, the cumul ative impacts of
regional and global sources of air emissions were discussed in Section 4 because of the logical
sequence obtained by bridging the discussion from PSD increments to NAAQS. The findings indicate
that the cumulative impacts of the proposed project in conjunction with other regional emission sources
(within the spatial boundary of 31 miles from the proposed project that was used for atmospheric
resources) would not be appreciably adverse; after implementation of the related action, impacts would
be beneficia for most air pollutants and receptors (locations). For socioeconomic resources including
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environmental justice, Duval County was used as the spatial boundary in the analysis; for other
resources, a spatial boundary of approximately 5 miles from the proposed project was used because of
the inherent absence of potential cumulative impacts beyond this distance for these resources.

During the scoping process, the Notice of Intent identified cumulative impacts as an issue requiring
assessment in the EIS and encouraged the public to assist in providing input for the assessment
(Section 1.6). In addition, JEA provided input regarding existing and proposed facilities, operations,
and activities that would contribute to cumulative impacts, and the Northeast Florida Regional
Planning Council and the Jacksonville Comprehensive Planning Division were contacted. The following
existing and proposed facilities, operations, and activities were identified as a consequence of this
effort:

1. The Jacksonville Port Authority isimproving the western shore of Dames Point, |ocated about
2 milesto the southwest of Northside Generating Station on the St. Johns River, to accommodate
the handling of cargo including bulk materials.

2. The Jacksonville Port Authority will add three new container cranes to the south shore wharf on
Blount Idand, located immediately to the southeast of Northside Generating Station. The cranes
will begin service about the spring of 2000. Increased truck traffic between Blount I1sland and
Highway 9A is anticipated.

3. A new wharf along the back channel near the northwestern tip of Blount Idand was completed in
late 1998. The project facilitates the unloading of foreign automobiles and other machinery at
Blount Idland for distribution in the southeastern United States.

4. The Florida Department of Transportation is considering widening Heckscher Drive from the
Highway 9A interchange to the east of the Gulf Oil terminal facility. The improvements would
provide four-lane access between Interstate 95 and Blount Iland. This project isin the early stage
of consideration and is at least 5 years away from completion.

5. American Environmental Systemsis proposing to build a hazardous waste transfer facility west of
the proposed project on New Berlin Road. The project has received the required zoning in spite of
opposition from the community. Currently, the necessary environmental permitting has been denied
by the FDEP because of concerns regarding the proposed evacuation plan in response to the
unlikely event of arelease of hazardous materials. An appeal by the developers may be made.

Because the cumulative effects of the proposed project, the related action, and the St. Johns River
Power Park are so intertwined, these impacts were discussed in Section 4 rather than in this section.
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For example, the Power Park’s water discharge system is integrated into the Northside Generating
Station’s system (i.e., make-up water needed by the Power Park’s cooling towers is drawn from the
Northside discharge and blowdown from the cooling towersis added to the Northside discharge).

Key findings from the cumulative effects analysis include that adverse cumulative impacts to
existing traffic on local roadways could result from the increased vehicular traffic due to the new
commercial and industria facilities in the vicinity of the proposed project. Also, any increase in the
number of trains through nearby areas as a result of additional commercial or industrial activities could
intensify existing problems associated with noise, vibration, and road blockage and add to local
residents' concerns. In particular, the improvements a ong the western shore of Dames Point to handle
cargo are expected to increase train traffic. The improvements to Heckscher Drive, if made, would
mitigate some of the concerns related to additional vehicular traffic because the road would be able to
accommodate additional traffic.

Regarding water resources, more groundwater would be available to local users for alonger period
of time because annual groundwater consumption at Northside Generating Station would decrease by
10% (compared to 1996 levels). This reduction would offset any strain on groundwater resources from
other potential users. The demand for cooling water from the St. Johns River would be approximately
the same as when al three units operated together from approximately 1978 until 1980. The sustained
flow of the river would not be depleted by this diversion because nearly al of the cooling water would
be returned to the river after passing through the condensers. Therefore, the cumulative impacts of the
proposed project in conjunction with other potential users should not be measurably adverse.

Projects including improvements to the western shore of Dames Point, placement of additional
cranes to the south shore wharf on Blount Island, and nearby planned road improvements would not
cause enough floodplain encroachment to result in flooding at Northside Generating Station or other
locations. Similarly, these projects would not alter the flow of the St. Johns River in such away that
Northside Generating Station would be threatened by diverted water. Because of the mitigation
measure for the proposed project that would result in anet gain in the amount of wetlands
(Section 4.1.5.3), the proposed project would not contribute to a cumulative loss of wetlands.

Because JEA has agreed to undertake an archaeological survey of the construction area prior to
initiating any earthwork, impacts to cultural resources would be minimized so that the proposed project
would not contribute to any cumulative impacts. As an additional protection, JEA would be required to
notify the appropriate agencies (the SIRWMD, the FDEP, and the SHPO) immediately upon discovery
of any archaeological artifacts on the project site [Rule 62-330.200(2)(c), Florida Administrative
Code].

Other construction projectsin Duval County could theoretically have some effect on the number of
congtruction workers available in the local area, and consequently the amount of in-migration that
occurs. However, the local labor forceis so large and the local infrastructure has such capacity that the
simultaneous construction projects in Duva County would not have a noticeable effect on population,
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housing, public services, or offsite land use. Cumulative impacts to employment, income, and local
government revenues would probably be minor as well.

There are relatively few members of minority ethnic groups living in the immediate vicinity of the
proposed project, but the percentage of Blacks and Asians in Duval County overall is considerably
higher than in the state as awhole. Although cumulative impacts to environmental justice could result
if adverse effects from the proposed project extend beyond the immediate project area and other
projects with negative environmental impacts were undertaken in the county, cumulative adverse
impacts related to ethnic minorities would not be expected because many aspects of the proposed
project result in beneficia effects. No cumulative adverse impacts in relation to low income persons
would occur because the percentage of the Duval County population living below the poverty level is
dightly less than for the state as awhole.
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7. REGULATORY COMPLIANCE AND PERMIT REQUIREMENTS

This section lists federal, state, and local regulatory compliance and permit requirements for the
proposed project.

Under Section 7 of the Endangered Species Act of 1973 (Pub. L. 93-205, as amended), DOE must
consult with the U.S. Fish and Wildlife Service to ensure that proposed actions are not likely to
jeopardize the continued existence of any endangered species or threatened species or result in the
destruction or adverse modification of the critical habitat of such species. Appendix A documents the
findings of the U.S. Fish and Wildlife Service from such consultation and findings from consultation
with the National Marine Fisheries Service regarding listed species of endangered and threatened
marine life under their jurisdiction.

Under Section 106 of the National Historic Preservation Act (Pub. L. 89-665, as amended), DOE
must consult with the Florida Historic Preservation Agency to ensure compliance with the act.
Appendix B documents this agency’ s findings from such consultation.

Appendix C documents DOE' s consultation with the Florida State Clearinghouse, which was
contacted to solicit environmental issues of potential concern associated with the proposed project.

7.1 FEDERAL REQUIREMENTS

CLEAN AIR ACT (CAA)

» Enacted by Pub. L. 90-148, Air Quality Act of 1967 (42 USC 7401 et seq.)
* Amended by Pub. L. 101-549, Clean Air Act Amendments of 1990

e Comprised of Titles| through VI

* Applicabletitles

— Title|—Air Pollution Prevention and Control. This Title isthe basis for air quality and
emission limitations, PSD permitting program, State |mplementation Plans, New Source
Performance Standards, and National Emissions Standards for Hazardous Air Pollutants. The
PSD permitting program serves as the basis for PSD Construction Permits which are required
by this Title of the Act.

— TitleIV—Acid Deposition Control. This Title establishes limitations on sulfur dioxide and
nitrogen oxide emissions, permitting requirements, monitoring programs, reporting and record
keeping requirements, and compliance plans for emission sources. This Title requires that
emissions of sulfur dioxide from utility sources be limited to the amounts of allowances held
by the sources.

— Title V—Permitting. Thisisthe basis for the Operating Permit Program and it establishes
permit conditions, including monitoring and analysis, inspections, certification, and reporting.

* Regulations implementing the CAA are found in 40 CFR Parts 50-95.
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In Florida, enforcement of the CAA has been delegated to the FDEP. JEA will submit al permit
applications for the repowering project at Northside Generating Station to the FDEP (see
Section 7.2).

FEDERAL WATER POLLUTION CONTROL ACT

Enacted by Pub. L. 92-500 (33 USC 1251 et seq.)
Amended by Pub. L. 95-217, Clean Water Act of 1977 (CWA) and Pub. L. 100-4, Water Quality
Act of 1987

Comprised of Titles| through 1V
Applicabletitles

— Title lll—Standards and Enforcement

Section 316—Thermal Discharges. Section 316 (a) addresses the permitting of thermal
discharges that can alow alternative thermal effluent limitations that are less stringent than the
limitations under Section 402(a) of the CWA.. This section states that, if an owner of a
discharge subject to Section 301 (Effluent Limitations) or Section 306 (National Standards of
Performance) can demonstrate that an effluent limitationis*. . . more stringent than necessary
to assure the protection and propagation of a balanced, indigenous population of shellfish, fish,
and wildlife in and on the body of water into which the dischargeisto be made. . .”, then
another effluent limitation may be imposed “. . .with respect to the therma component of such
discharge. . .”

Section 316 (b) addresses the permitting of water intake structures and requires that “Any
standard established pursuant to Section 301 or Section 306 of this Act and applicableto a
point source shall require that the location, design, construction, and capacity of cooling water
intake structures reflect best technology available for minimizing adverse environmental
impact.”

JEA will not be required to provide either of these demonstrations unless the thermal
characteristics of the cooling water discharge or the design or capacity of the cooling water
intake structure at Northside Generating Station are altered as a result of the repowering
project.

Title 'V—Permits and Licenses

Section 402, National Pollutant Discharge Elimination System (NPDES). This section
regulates the discharge of pollutants to surface waters. Regulations implementing the NPDES
program are found in 40 CFR Part 122.

Section 404, Permits for Dredged or Fill Material. This section regulates the discharge of
dredged or fill material in the jurisdictional wetlands and waters of the United States. The
U.S. Army Corps of Engineers (COE) has been delegated the responsibility for authorizing
these actions. Therefore, as aresult of construction activities which might occur in
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jurisdictional wetlands during this project, JEA will be required to apply to the COE for a
Dredge and Fill Permit pursuant to the provisions of this section of the CWA.
* Regulations implementing the CWA are found in 40 CFR Parts 104-140. Regulations which affect
the permitting of this project include

— 40 CFR Part 112—0il Pollution Prevention. This regulation requires the preparation of a Spill
Prevention, Control, and Countermeasure Plan. As aresult of changes to the oil storage
capacity at Northside Generating Station and, therefore, its potential for discharging oil to
surface waters, JEA will be required to amend the existing Northside Generating Station Spill
Prevention, Control, and Countermeasure Plan.

— 40 CFR Part 122—NPDES. This regulation requires the permitting and monitoring of any
discharges to waters of the United States. The responsibility for issuing wastewater NPDES
permitsin the state of Florida has been delegated to the FDEP. Therefore, as a result of
changes to the characteristics of the wastewater discharges at Northside Generating Station
resulting from this project, JEA will apply to the FDEP for a modification of its existing
NPDES permit #FL 00001031 (see Section 7.2).

EPA has retained the permitting authority for storm water NPDES permitsin Florida. JEA
is authorized to discharge storm water associated with industrial or construction activities at
Northside Generating Station under the terms and conditions of an NPDES storm water
genera permit issued by the EPA for use in the state of Florida. However, because the
Northside Generating Station repowering project will result in changes to existing storm water
management practices at Northside Generating Station, JEA will be required to update the
Storm Water Pollution Prevention Plan required by its NPDES Storm Water General Permit
#FLROOB341.

EXECUTIVE ORDERS 11988 AND 11990

Executive Order 11988, Floodplain Management, directs federal agencies to establish procedures
to ensure that they consider potential effects of flood hazards and floodplain management for any
action undertaken. Agencies are to avoid impacts to floodplains to the extent practical. Executive Order
11990, Protection of Wetlands, requires federal agencies to avoid short- and long-term impacts to
wetlands if a practical aternative exists. DOE regulation 10 CFR Part 1022 establishes procedures for
compliance with these Executive Orders. Where there is no practical alternative to development in
floodplain and wetlands, DOE is required to prepare a floodplain and wetlands assessment discussing
the effects on the floodplain and wetlands, and consideration of alternatives. In addition, these
regulations require DOE to design or modify its actions to minimize potential damage in floodplains or
harm to wetlands. DOE is also required to provide opportunity for public review of any plans or
proposals for actions in floodplains (and new construction in wetlands).
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The floodplain and wetlands assessment discussing the effects on floodplain and wetlands
anticipated from this proposed project has been prepared and included in this EIS, as required by DOE
regulation [10 CFR Part 1022.12(b)]. For afull review of the floodplain and wetlands assessment,
please refer to these additional sections of the EIS: Section 3.5.1 (Floodplains—Existing Environment),
Section 3.5.3 (Wetlands—Existing Environment), Section 4.1.5.1 (Floodplains— Environmental
Consequences), and Section 4.1.5.3 (Wetlands—Environmental Conseguences). Opportunity for public
comment and suggestions on the proposed scope of the EIS, including floodplain and wetlands issues
and alternatives, was provided during the public scoping period announced by the Notice of Intent
published by DOE on November 13, 1997 (62 FR 60889-92). Additional opportunity for public
review of the proposed project’s potential effects on floodplain and wetlands is provided during the
public comment period on this draft EIS.

As discussed in the previous section on the Federal Water Pollution Control Act, Section 404 of
the Clean Water Act regulates the discharge of dredged or fill material in the jurisdictional wetlands
and waters of the United States. The COE has been delegated the responsibility for authorizing these
actions. In addition, according to provisions of Chapter 62-330 of the Florida Administrative Code,
JEA will be required to apply to the FDEP for a Submerged Lands & Environmental Resource Permit
(SLERP) that addresses dredging and filling activities including excavation in surface waters or
wetlands, excavation or creation of awater body that is or would be connected to surface waters or
wetlands, and filling or deposition by any means of materials in surface waters or wetlands (see
Section 7.2). The COE and FDEP have been notified of the proposed activities to determine the
necessary permit submittal requirements.

For actions that would be located in a floodplain, DOE regulations require a brief statement of
findings describing the proposed action, location, aternatives considered, compliance of the proposed
project with applicable state and local floodplain protection standards, and steps to be taken to
minimize potential harm to or within the floodplain. The statement of findings for this proposed action
isgiven in the following discussion, as provided by DOE regulation [10 CFR Part 1022.15(b)(5)].

STATEMENT OF FINDINGSOFLOODPLAINS

Proposed Federal Action. The proposed action is for DOE to provide support through cost-
shared funding for the design, construction, and demonstration of CFB combustion technology for
electric power generation at a size sufficient to alow utilities to make decisions regarding
commercidization of the technology. Specificaly, DOE will decide on providing approximately
$75 million (about 24% of the total cost of approximately $309 million) to demonstrate CFB
technology at JEA’s Northside Generating Station in Jacksonville, Florida. The new CFB combustor
would use coa and petroleum coke to generate nearly 300 MW of electricity by repowering the
existing Unit 2 steam turbine, a 297.5-MW unit that has not operated since 1983. In doing so, the
proposed project is expected to demonstrate emission levels following the combined removal of SO,,
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NO,, and particulate matter that would be lower than CAA limits while at the same time producing
power more efficiently and at less cost. More detailed information on the proposed project is presented
in Section 2. Environmental impact analysis for the proposed project is provided in Section 4.1.

Location. The site for the proposed project in Jacksonville, Florida, islocated about 9 miles
northeast of the downtown area. This 400-acre industria site at the existing Northside Generating
Station is situated along the north shore of the St. Johns River, approximately 10 miles west of the
Atlantic Ocean. The loca terrain isflat and thereis amix of industrial, commercid, residential, and
agricultural land usein the vicinity. The most striking environmental feature associated with the areais
the nearby presence of estuarine salt marsh backwaters of the St. Johns River. The industrial
1,650-acre St. Johns River Power Park borders Northside Generating Station to the northeast, and the
46,000-acre Timucuan Ecological and Historic Preserve borders the site to the east. Blount Iland,
located immediately to the southeast in the St. Johns River, isamajor port with facilities for docking,
loading, and unloading large ocean-going vessels.

Alternatives Considered. In addition to the proposed project, the EIS has considered three
scenarios reasonably expected as a consequence of the no-action alternative. First, JEA could repower
the existing Unit 2 steam turbine without DOE funding, thereby accepting more of the risk associated
with demonstrating the CFB combustor. JEA would also proceed with the related action of repowering
Unit 1. Second, rather than repowering Unit 2, JEA could construct and operate a new gas-fired
combined cycle facility at Northside Generating Station or at one of their other existing power plants.
The natura gas would drive a gas combustion turbine and the heat from combustion would be used to
produce steam that would drive a steam turbine. Based on modeling projections by JEA, the facility
would be expected to generate approximately 230 MW of eectricity. Under this scenario, Northside
Unit 1 would remain in its current oil- and gas-fired configuration, and JEA would not proceed with the
related action of repowering Unit 1. Third, rather than repowering Unit 2, JEA could purchase
electricity from other utilities to meet JEA’s projected demand. Under this scenario, no construction
activities or changes in current operations are expected to occur. JEA would not proceed with the
related action of repowering Unit 1. More detailed information on aternatives considered is presented
in Section 2.3. Environmental impact analysis for the three scenarios under no action is provided in
Section 4.2.

Conformity with State and Local Floodplain Protection Standards. Only auxiliary
facilities associated with the proposed project would be constructed on the 100-year floodplain,
including (1) a second unloader and covered fuel storage at the existing St. Johns River coa terminal
under Option 1, or (2) asolid fuel and limestone unloading terminal and pilings that support an
elevated conveyor for solid fuel and limestone delivery to Northside Generating Station under Option 2.
These facilities would not be large enough to block or encroach on the natural flow of rivers and tides
near the shoreling, and excess water during an extreme flood would have sufficient areain which to

7-5



| JEA EIS

spread out without endangering neighboring facilities because of the vast array of tidal marshlands, the
relatively low topographic relief in the vicinity, and the lack of prominent features.

JEA is planning to document and coordinate the results of floodplain evaluations with al
appropriate federa, state, and local water resource agencies before the design of the proposed facilities
isfinalized. Contingent upon DOE approval of the proposed project through the Record of Decision,
JEA would begin fina project design and coordinate with the COE, FDEP, the Florida Department of
Community Affairs [which makes Florida'sfinal consistency determination with regard to the Coastal
Management Act of 1978 (Sections 380.21-25, Florida Statutes)], and the city of Jacksonville (which
regulates ordinance codes) to complete floodplain evauations and submit permit applications.

Steps Taken to Minimize Potential Harm to or within the Floodplain. Only temporary
access ways would be developed to alow for the entry and exit of personnel and equipment to construct
the proposed facilities, including the pilings and elevated conveyor. Initia clearing would be
accomplished by hand cutting to the greatest extent practical; mechanical equipment would be used
when absolutely necessary. Some access by heavy equipment would be required to lift heavy objects,
perform earthmoving activities, deliver concrete, and drive pilings. Construction activities would be
scheduled to avoid wetter periods of the year, in order to minimize damage to vegetation and soil
resources.

Any soils exposed by earth-disturbing activities would be restored through seeding and
revegetation. Silt fencing aso would be installed prior to construction to prevent sediment from
washing into San Carlos Creek or the back channel of the St. Johns River.

RIVERS AND HARBORS ACT OF 1889

» Enacted by Chapter 425, March 3, 1889 (33 USC 401 et seqg.)

* Regulations implementing this Act are found in 33 CFR Parts 320-338. The following regulations
are applicable to this project:

— 33 CFR Part 322—Permits for Structures or Work In or Affecting Navigable Water of the
United States. Addresses permitting of construction activitiesin or over navigable waters,
pursuant to the Act in Section 10, “Obstruction of excavations and filling in of navigable
waters generally; wharves, piers, etc.” JEA will apply to the COE for a* Section 10" permit
for the construction of a new fuel unloading dock and conveyor system pilings which will be
part of the repowering project at Northside Generating Station.

— 33 CFR Part 330—Nationwide Permit Program. Nationwide permits are issued by the COE
to regulate, with little delay or paperwork, activities having minimal impact. One of the
categories of activities regulated by the Nationwide Permit Program is the release of “Return
Water from Upland Contained Disposal Aress.”
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RESOURCE CONSERVATION AND RECOVERY ACT OF 1976

Enacted by Pub. L. 94-580 (42 USC 6901 et seq.)

Amended by Pub. L. 98-616, Hazardous and Solid Waste Amendments of 1984 and

Pub. L. 99-499, Superfund Amendments and Reauthorization Act of 1986

Applicabletitle

— Title 11—Solid Waste Disposal (known as the Solid Waste Disposal Act) regulates the disposal
of solid wastes. Under Title 11, Subtitle D—State or Regional Solid Waste Plans, allows each
state to develop a comprehensive plan for managing and permitting the disposal of solid
wastes. In Florida, permitting of solid waste management facilities is the responsibility of the
FDEP. As aresult of the generation of combustion byproducts during the operation of the
repowered units at Northside Generating Station, JEA will be required to apply to the FDEP
for a solid waste disposal permit (see Section 7.2).

ENDANGERED SPECIES ACT OF 1973

Enacted by Pub. L. 93-205 (16 USC 1531 et seq.)

— Section 7, “Interagency Cooperation,” requires any federal agency authorizing, funding, or
carrying out any action to ensure that the action is not likely to jeopardize the continued
existence of any endangered species or threatened species or result in the destruction or adverse
modification of critical habitat of such species. Consequently, the U.S. Fish and Wildlife
Service will conduct a consultation, in compliance with Subsection (8)(2) of Section 7 of the
Act, with regard to the impacts of the Northside Generating Station repowering project on
threatened and endangered species listed by the Service and any critical habitat of such species
in the vicinity of the project.

COASTAL ZONE MANAGEMENT ACT OF 1972

Enacted by Pub. L. 92-583 (16 USC 1451 et seq.)

This Act encourages states to develop comprehensive management programs which ensure the
beneficial use, protection, and management of coastal resources and requires that all activities
conducted by or on behalf of afedera agency, funded by afederal agency, or conducted pursuant
to an Outer Continental Shelf Lands Act exploration lease, be consistent with the coastal zone
management program established by the state in which the project is located.

Regulations implementing this Act are found in 15 CFR Part 930.50.

JEA isrequired to show consistency with the Florida Coastal Management Program (FCMP)
(Section 7.2).
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FEDERAL AVIATION ACT OF 1958

49 USC 1101 et seq., as amended

Regulations implementing this Act are found in 14 CFR Part 77 and are enforced by the U.S.
Department of Transportation, Federal Aviation Administration (FAA).

These regulations require submittal of a notice identifying any structures which, because of
construction or ateration, may be a hazard to air transportation. JEA will submit FAA Form
7460-1, Notice of Proposed Construction or Alteration, to the FAA.

7.2 STATE REQUIREMENTS
AIR QUALITY

PSD Construction Permit. Pursuant to the Florida Administrative Code, Chapters 62—210,
“Stationary Sources-General Requirements,” and 62-212, “ Stationary Sources-Pre-Construction
Review,” JEA will submit an application to the FDEP for a Title | PSD Permit which will serve as
the construction permit for the new and modified sources of air emissions constructed as part of the
repowering project at Northside Generating Station. In addition, JEA will be required to submit an
application for modification of the existing PSD Permit (# PSD-FL-010) for the St. Johns River
Power Park as aresult of construction and modifications to the Power Park resulting from the
Northside Generating Station repowering project.

Operating Permit. Pursuant to the Florida Administrative Code, Chapter 62-213, “ Operation
Permits for Major Sources of Air Pollution,” and 62-214, “ Requirements for Sources Subject to
the Federal Acid Rain Program,” JEA will be required to submit an application to the FDEP for
modification of the existing Title V Permit for the combined Northside Generating Station and

St. Johns River Power Park (No. 0310045-001-AV), including the acid rain section of this permit,
as aresult of modifications to these facilities resulting from the repowering project. The acid rain
section of this permit isincluded in compliance with requirements of Title IV of the CAA.

WATER QUALITY

NPDES Wastewater Discharge Permit. Pursuant to Chapter 62-620, the Florida Administrative
Code, “Wastewater Facility Permitting,” JEA will be required to modify its existing NPDES
Permit (No. FL00001031) for wastewater discharges to waters of the state. An application for
renewal of this permit was submitted to the FDEP in April 1997. Modifications of this application
for renewal will be submitted as changes are made to the Northside Generating Station wastewater
management system resulting from the repowering project. As has been the case for the existing
facility, the necessary coverage for point sources of storm water discharges associated with
industrial activities will be obtained under general NPDES permits, as authorized by EPA,
including a Modified Multisector General NPDES Permit and an NPDES General Permit for
Construction Activities.
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Submerged Lands & Environmental Resource Permit (SLERP). According to provisions of
Chapter 62-330, the Florida Administrative Code, “Environmental Resource Permitting,” JEA will
be required to apply to the FDEP for a SLERP. This permit addresses surface water management
systemsincluding storm water management systems, dams, impoundments, reservoirs, and
dredging and filling activities including excavation in surface waters or wetlands, excavation or
creation of awater body which is, or isto be, connected to surface waters or wetlands, and filling
or deposition by any means of materialsin surface waters or wetlands.

Consumptive Use Permit. Thisis a permit issued by the St. Johns River Water Management
District (SJRWMD) which authorizes groundwater withdrawal. The current Northside Generating
Station Consumptive Use Permit (No. 2-031-0108 US) does not expire until the year 2000, and
JEA will not need to apply for renewa until the summer of 2000. There is no need to apply for
renewal before then because Northside Generating Station is actually withdrawing less
groundwater than permitted by the current permit.

SOLID WASTE MANAGEMENT

Solid Waste Disposal Permit. Solid wastes, in the form of combustion byproducts, will be created
as aresult of the operation of the repowered Northside Generating Station Units 1 and 2.
Therefore, in compliance with Chapter 62-701, the Florida Administrative Code, “ Solid Waste
Management Facilities,” JEA will submit an application to the FDEP for a permit to construct and
operate a solid waste disposal facility.

OTHER

Coastal Management Program. The Forida Coastal Management Act of 1978

(Sections 380.21-25, Florida Statutes) and the Federal Coastal Zone Management Act (16 USC
1456) require all activities that are undertaken, licensed, or permitted by federal agenciesto be
consistent with the FCMP. A number of state agencies review federa agency activities to ensure
compliance with the FCMP statutes and authorities within their jurisdiction and submit comments
on such compliance to the agency charged with making the state' s final consistency determination.
When the project is the subject of a state-issued permit that is analogous to the federal license or
permit in question, however, the issuance or renewal of the state permit is the state’ s fina
determination that the federally permitted activity is consistent with the FCMP. Federal permits
issued under the Rivers and Harbors Act and under Section 404 of the CWA are analogous to the
SLERP issued by the state. Those aspects of the repowering project at Northside Generating
Station that are governed by permits issued by federal agencies under these statutes will also be
governed by the SLERP issued by the FDEP. FDEP s decision to issue or deny that permit will
condtitute the state’ s determination of compliance with the FCMP. All other permits for this project
will beissued or renewed by state agencies.
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7.3 LOCAL REQUIREMENTS

JEA will be required to comply with a number of local environmental and zoning regulations
specified in the Ordinance Code of the city of Jacksonville for construction and operation of the
Northside Generating Station repowering project. Following is a description of specific permits and
certificates required for the repowering project at Northside Generating Station.

* Rezoning. If any new property is acquired by JEA for the Northside Generating Station repowering
project, rezoning of the property will be required. (Ordinance Code Chapter 656, Zoning Codes,
Section 332.)

»  Zoning exception. Ordinance Code Chapter 656, Section 656.401, requires a zoning exception for
power generation facilities.

»  Concurrency reservation certificate. Ordinance Code Chapter 655, Concurrency Management
System, describes the system established to measure the potential impact of proposed devel opments
on the adopted minimum levels of service for traffic circulation and mass transit, potable water and
sanitary sewerage, solid waste, drainage, and recreation, as established in the 2010 Comprehensive
Plan. A concurrency reservation certificate or Conditional Capacity Availability Statement is
required prior to the issuance of all final development permits (such as a building permit) and final
development orders (Section 655.111).

*  Building permit. JEA will be required to obtain a Building Permit from the city of Jacksonville
Building and Zoning Inspection Division. Requirements and procedures for obtaining this permit
are described in the Ordinance Caode, Title VII1—Construction Regulations and Building Codes,
Subtitle A—Building Codes, Chapter 320, Genera Provisions, Part 4. Permits. As described in
Section 320.403, in addition to an application for a building permit, JEA will be required to
submit, and have approved, two sets of plans and specifications for the repowering project.

» Landscape and tree protection. Removal of protected trees and landscaping of newly devel oped
property are addressed by the Ordinance Code, Chapter 656, Land Use, Part 12— andscape and
Tree Protection Regulations. These regulations require a survey of existing trees on the property, a
site clearing and tree removal or relocation permit (for remova of protected trees), a mitigation
plan addressing the replacement of trees removed during construction, and an approved landscape
plan. These requirements must be met prior to issuance of a Building Permit.

The following requirements may apply. Their applicability is being determined on the basis of project
design considerations and choices among alternatives within the proposed action.
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Engineering plan approval. Although this requirement does not result in a permit or certificate,
approval of engineering plansis a requirement of Ordinance Code Chapter 654, Code of
Subdivision Regulations.

Development agreement. Ordinance Code Chapter 655, Concurrency Management System, Part 2.
Jacksonville Development Regulations, defines the requirements for a development agreement. JEA
may voluntarily enter into a devel opment agreement with the city of Jacksonville. The agreement
would address many of the concerns of the 2010 Comprehensive Plan and would include, among
other things, a site development plan for the land subject to the devel opment agreement

(Section 655.206).

Solid waste disposal or management facility certificate. JEA will construct a combustion
byproducts disposal facility (landfill) on Northside Generating Station as part of the repowering
project. Therefore, in addition to a state of Florida construction and operation permit, JEA will be
required to obtain a certificate from the city for this solid waste disposal facility, according to
Ordinance Code Chapter 380, Solid Waste Management, Section 380.103.

7-11



8. IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS
OF RESOURCES

For the proposed project, some of the resource commitments would be irreversible and
irretrievable; that is, the resources would be neither renewable nor recoverable for future use.
Resources that would be irreversibly or irretrievably committed by construction and demonstration of
the proposed facility include a small amount of vegetation destroyed at the site, construction materials
that could not be recovered or recycled, and fuel and sorbent consumed or reduced to unrecoverable
forms of waste.

Resources used during construction of the proposed facility would include crushed stone, sand,
water, diesel fuel, gasoline, and iron ore used to produce steel. Resources used during the
demonstration would include coal, petroleum coke, limestone, lime, and water. None of these resources
isin short supply relative to the size and location of the proposed project.

The proposed project requires acommitment of human and financia resources that could threaten
or jeopardize the use of these resources for aternative projects or federa activities. However, the
commitment is consistent with the purpose of and need for the proposed action (Section 1).
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9. THE RELATIONSHIP BETWEEN SHORT-TERM USES OF THE
ENVIRONMENT AND LONG-TERM PRODUCTIVITY

The proposed project would occupy about 75 acres of the Northside Generating Station property
(including the footprint for the new facilities associated with the repowered Unit 1) and consume
resources including coal, limestone, natural gas, fuel oil, and water. Water for plant operation would be
supplied from both the St. Johns River and four deep wells. However, groundwater consumption would
decrease compared with current use because JEA’ s management has established atarget of a10%
reduction in total annual groundwater consumption by Northside Generating Station compared to 1996
levels (Section 2.1.3). Following the Unit 1 repowering, natural gas and fuel oil consumption would
also decrease because the existing Unit 1 combustor that uses natural gas and fuel oil would be
replaced by the CFB combustor that uses coal and petroleum coke as its primary fuels. Wherever
possible, existing facilities and infrastructure located at Northside Generating Station would be used
for the proposed project. These include the discharge system for cooling water to the St. Johns River,
the wastewater treatment system, and the electric transmission lines and towers.

The project would generate air emissions, liquid effluents, and solid wastes (unless al of the
combustion ash were sold). JEA’s management has established a target of a 10% reduction in total
annual emissions of SO,, NO,, and particulate matter from Northside Generating Station compared to
emissions during the most recent typical 2-year operating period (1994-95) of the station
(Section 2.1.3). These reductions would be accomplished while increasing the total annual energy
output of the station from 2,320,000 MWh to 6,220,000 MWh. Discharges to the St. Johns River
would include once-through cooling water and small amounts of liquid effluent (Section 2.1.7.2).

The long-term benefit of the proposed project would be to demonstrate an environmentally sound
and innovative technology for the utilization of coal. CFB technology is an advanced method for
burning cod and other fuels efficiently while removing air emissions inside the sophisticated combustor
system. CFB technology provides flexibility in utility operations because awide variety of solid fuels
can be used, including high-sulfur, high-ash coal and petroleum coke. The technology is expected to
remove up to 98% of SO, emissions, reduce NO, formation by approximately 60% compared with
conventional coal-fired technologies, and remove more than 99% of particulate emissions. Unlike with
many conventional technologies, the combustion ash is suitable for beneficial uses such as road
construction material, agricultural fertilizer, and reclaiming surface mining areas. The technology also
has lower operating and maintenance costs and a shorter “down time” for maintenance than
conventiona coal-fired technologies.

The design size for the proposed project was selected because it is large enough to convince
utilities that the technology, once demonstrated at this scale, can be commercialized using similar sized
or larger combustors, without further scale-up to verify operational or economic performance.
Therefore, athough the proposed project would consume resources and generate emissions, effluents,
and perhaps solid wastes, it would demonstrate a technology that, once commercialized, would reduce
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resource consumption and waste generation both domestically and abroad compared with conventional
coal technologies.
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Mr. Maurice Coman
Sierra Club

4984 Harp Street
Jacksonville, FL 32258

The Honorable Jerry F. Costello

Ranking Minority Member

Subcommittee on Energy and Environment
Committee on Science

United States House of Representatives
Washington, DC 20515

Mr. Charles Crews

Northside Businessmen Association
1202 Dunn Avenue

Jacksonville, FL 32218

Mr. Kevin Dani€ls

Executive Director

Coastal Conservation Association
4801 Woodway Street

Suite 220 West

Houston, TX 77058

The Honorable Lad Danidls
117 West Duval Street
Suite 425

Jacksonville, FL 32202

Mr. William Dickerson

Director

NEPA Compliance Division

Office of Federd Activities

U.S. Environmental Protection Agency
2252-A, 401 M Street, SW
Washington, DC 20460

The Honorable Norman Dicks

Ranking Minority Member
Subcommittee on Interior

Committee on Appropriations

United States House of Representatives
Washington, DC 20515

Mr. Louis Dinah
Chairman

Northwest CPAC
1711 McMillan Street
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Jacksonville, FL 32209

The Honorable John D. Dingell
Ranking Minority Member

Committee on Commerce

United States House of Representatives
Washington, DC 20515

Mr. James Dixon
7848 Laura Street N.
Jacksonville, FL 32208

The Honorable Pete Domenici

Chairman

Subcommittee on Energy and Water Devel opment
Committee on Appropriations

United States Senate

Washington, DC 20510

Mr. Dan Donaldson
Sierra Club

1648 Seminole Road
Jacksonville, FL 32205

The Honorable Byron Dorgan

Ranking Minority Member

Subcommittee on Water and Power

Committee on Commerce, Science, and Transportation
United States Senate

Washington, DC 20510

Mr. Sam O. Drake, Jr.

Refuge Manager

U.S. Department of the Interior
Fish and Wildlife Service
Savannah Coastal Refuges
1000 Business Center Drive
Parkway Business Center
Suite 10

Savannah, GA 31405

Mr. Alex Echols

Deputy Director

National Fish and Wildlife Foundation
1120 Connecticut Avenue, NW

Suite 900

Washington, DC 20038
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Mr. A. Forester Einarsen

NEPA Coordinator

Office of Environmenta Policy, CECW-AR-E
U.S. Army Corps of Engineers

U.S. Department of Defense

7701 Telegraph Road

Alexandria, VA 22315-3861

Ms. Tiffany J. Elliott

Manager of Policy

Electric Power Supply Association
1401 H Street, NW

Suite 760

Washington, DC 20005

Mr. Guy Foster

President

North Council of Chamber of Commerce
P.O. Box 26998

Jacksonville, FL 32226

The Honorable Tillie Fowler
109 Cannon Building
Washington, DC 20515

Mr. Ernie Frey

Director

Northeast District

Florida Department of Environmental Protection
7825 Baymeadows Way

Suite B200

Jacksonville, FL 32256-7590

Mr. H. Paul Friesema
Ingtitute for Policy Research
Northwestern University
2040 Sheridan Road
Evanston, IL 60208-4100

Ms. C. Elaine Furbish

National Park Service

Timucuan Ecological and Historic Preserve
13165 Mt. Pleasant Road

Jacksonville, FL 32225
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Ms. Ledie Goller
Environmenta Protection Board
Air and Odor Committee
Brown Terrell Hogan, et al.
3644 Hendrick Street
Jacksonville, FL 32205

Ms. Barbara Goodman
Superintendent

National Park Service
Theodore Roosevelt

13165 Mount Pleasant Road
Jacksonville, FL 32225

The Honorable Slade Gorton
Chairman

Subcommittee on Interior
Committee on Appropriations
United States Senate
Washington, DC 20510

Mr. Michael Godliner
General Counsd

Marine Mamma Commission
4340 East-West Highway
Suite 905

Bethesda, MD 20814

The Honorable Bob Graham

Ranking Minority Member

Subcommittee on Energy Research, Devel opment,
Production, and Regulation

Committee on Commerce, Science, and Transportation

United States Senate

Washington, DC 20510

Mr. Steve Grimm

Senior Program Analyst, RRP-24

Office of Policy and Program Development
Federal Railroad Administration

U.S. Department of Transportation

Mail Stop 15

400 7" Street, SW

Washington, DC 20590
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The Honorable Ralph M. Hall

Ranking Minority Member
Subcommittee on Energy and Power
Committee on Commerce

United States House of Representatives
Washington, DC 20515

Mr. Sam D. Hamilton
Regiona Director

U.S. Department of the Interior
Fish and Wildlife Service

1875 Century Boulevard
Atlanta, GA 30345

Mr. Bill Hammill
Peoples Gas System
4040 Phillips Highway
Jacksonville, FL 32607

Mr. Brad Hartman

Director

Office of Environmental Services

Forida Game and Freshwater Fish Commission
620 South Meridian Street

Tdlahassee, FL 32399-1600

Mr. Nelson Helmuth
Sierra Club

1738 Kingsey Avenue
Orange Park, FL 32073

Mr. Clay Henderson
President

Florida Audubon Society
Nationa Audubon Society
1331 Palmetto Avenue
Suite 110

Winter Park, FL 32789

Mr. Robert L. Hill

Executive Director

American Association of Blacksin Energy
927 15" Street, NW, #200

Washington, DC 20005
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Ms. Marion Hilliard

Forida Defenders of the Environment
2902 Greenridge Road

Orange Park, FL 32073

The Honorable Alberta Hipps
117 West Duval Street

Suite 425

Jacksonville, FL 32202

The Honorable Ernest Hollings

Ranking Minority Member

Committee on Commerce, Science,
and Transportation

United States Senate

Washington, DC 20510

Mr. George C. Jeffrey
P.O. Box 11622
Jacksonville, FL 32239

Mr. Walter R. Joba
President

Northside Rotary Club

c/o Owens Corning

1035 Talleyrand Avenue
Jacksonville, FL 32206-6019

Lt. Col. Julie Jones

Regiona Director, Northeast Region

Forida Game and Freshwater Fish Commission
Route 7, Box 440

Lake City, FL 32055-8713

Ms. Laura Kammerer

Bureau of State Historic Preservation Office
500 South Bronough Street

Tdlahassee, FL 32399-0250

Ms. Rosalyn Kilcollins
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100

Mr. Don Klima

Director

Office of Planning and Review

Advisory Council on Historic Preservation
Old Post Office Building
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Suite 809
1100 Pennsylvania Avenue, NW
Washington, DC 20004

Ms. Chris Knezevich
7925 Merrill Road
Apt. 1503
Jacksonville, FL 32277

Mr. Fred Krupp

Executive Director

National Headquarters
Environmental Defense Fund, Inc.
257 Park Avenue South

New York, NY 10010

Dr. Daniel Lashof

Senior Scientist

Natural Resources Defense Council, Inc.
1200 New Y ork Avenue, NW

Suite 400

Washington, DC 20005

Ms. Beverlee Lawrence

U.S. Army Corps of Engineers
Jacksonville District

400 West Bay Street
Jacksonville, FL 32202

Ms. Robin Leigh
6026 Heckscher Drive
Jacksonville, FL 32226

Mr. D.F. Lewis
Commanding Officer

U.S. Coast Guard

Marine Safety Office

7820 Arlington Expressway
Suite 400

Jacksonville, FL 32211

Mr. Al Linero

Florida Department of Environmental Protection
Division of Air Resources Management

2600 Blair Stone Road

MS 5505

Tallahassee, FL 32399-2400
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Mr. John A. Logan
10142 Haverford Road
Jacksonville, FL 32218

The Honorable Connie Mack
Chairman

Joint Economic Committee
United States Senate
Washington, DC 20510

Mr. James L. Manning, P.E.

Chief

Air & Water Quality Division

Regulatory & Environmental Services Department
421 West Church Street

Suite 412

Jacksonville, FL 32202

Ms. Dot Mathias
Northside Civic Association
341 Baisden Road
Jacksonville, FL 32218

The Honorable John McCain

Chairman

Committee on Commerce, Science,
and Transportation

United States Senate

Washington, DC 20510

Mr. Gary S. Mick
8464 Sand Point Drive E.
Jacksonville, FL 32244

Ms. Cindy Moedling
BEAKS Bird Sanctuary
12084 Houston Avenue

Big Talbot Idand, FL 32226

Mr. Damon Moglen
Greenpeace International
1436 U Street, NW
Washington, DC 20009

Mr. W. Mercer and Ms. MariaMorris
7836 North Laura Street
Jacksonville, FL 32208
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Mr. Heinz Mueller

Chief

Office of Environmental Assessment
Environmenta Accountability Division
Region 4

U.S. Environmental Protection Agency
Atlanta Federa Center

61 Forsyth Street, SW

Atlanta, GA 30303

Mr. Mark Musaus

U.S. Fish and Wildlife Service
1000 Business Center Drive
Suite 10

Savannah, GA 31405

Ms. Sharon Myers

Post, Buckley, Schuh, & Jernigan
4201 Northview Drive

Suite 302

Bowie, MD 20716

The Honorable Don Nickles

Chairman

Subcommittee on Energy Research, Devel opment,
Production, and Regulation

Committee on Commerce, Science, and Transportation

United States Senate

Washington, DC 20510

The Honorable David R. Obey
Ranking Minority Member

Committee on Appropriations

United States House of Representatives
Washington, DC 20515

Mr. Charles A. Oravetz

Office of Protected Resources
Nationa Marine Fisheries Service
Southeast Region

9271 Executive Center Drive, North
St. Petersburg, FL 33702

Mr. Hamilton B. Oven

Florida Department of Environmental Protection
2600 Blair Stone Road

MS 48

Tallahassee, FL 32399-2400
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The Honorable Ron Packard

Chairman

Subcommittee on Energy and Water Devel opment
Committee on Appropriations

United States House of Representatives
Washington, DC 20515

Mr. Don Pamer

U.S. Fish and Wildlife Service
6620 Southpoint Drive, South
Suite 310

Jacksonville, FL 32216

Mr. Brian Paradise

League of Conservation Voters
2831 Wood Valley Court
Jacksonville, FL 32217

Mr. Bruce Parker
2831 Taleyrand Avenue
Jacksonville, FL 32206

Mr. George W. Percy

State Historic Preservation Officer
Florida Department of State

500 South Bronough Street
Tallahassee, FL 32399-0250

Ms. Moya Phelleps

Executive Director

Coal Exporters Association of the United States
1130 17" Street, NW

Washington, DC 20036

Ms. Pat Pillmore

Stewards of the St. Johns

Mary L. Singleton Senior Center
150 East First Street
Jacksonville, FL 32206

Ms. Ellen Porter

Nationa Park Service—AIR
P.O. Box 25287

Denver, CO 80225

Ms. Peggy Powell
Duval Audubon Society
2965 Forest Circle
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Jacksonville, FL 32257

Mr. Jim Price

Senior Regional Staff Director

Southeast Office (FL, AL, MS, LA, AR, TX)
Sierra Club

1330 21% Way, South

Suite 100

Birmingham, AL 35205

Ms. Madeline Reed

St. Johns Preservation Association
9209 Frederick Street
Jacksonville, FL 32226

The Honorable Ralph Regula
Chairman

Subcommittee on Interior

Committee on Appropriations

United States House of Representatives
Washington, DC 20515

The Honorable Harry Reid
Ranking Minority Member
Subcommittee on Energy

and Water Development
Committee on Appropriations
United States Senate
Washington, DC 20510

Mr. Ronad Rohrer
3733 Pine Street
Jacksonville, FL 32205

Ms. Jessie Sammons

President

Heckscher Drive Community Club
9280 Heckscher Drive
Jacksonville, FL 32226

Ms. Ramona Schreiber

Environmental Program Specialist

Office of Policy and Strategic Planning

National Oceanic and Atmospheric Administration
U.S. Department of Commerce

Room 6117

Herbert Hoover Building

14™ Street and Constitution Avenue, NW
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Washington, DC 20230

Ms. Kelly Schultz
Jacksonville CPA Association
7136 Glendyne Drive North
Jacksonville, FL 32216

The Honorable F. James Sensenbrenner, Jr.
Chairman

Committee on Science

United States House of Representatives
Washington, DC 20515

Ms. Caroline Silvers

St. Johns River Water Management District
7775 Baymeadows Way

Suite 102

Jacksonville, FL 32256

The Honorable Gordon Smith

Chairman

Subcommittee on Water and Power

Committee on Commerce, Science, and Transportation
United States Senate

Washington, DC 20510

Mr. Gray C. Solomon
10011 Sawgrass Drive East
Ponte Vedra Beach, FL 32082

Ms. Janet Stanko

Sierra Club

3417 Hermitage Road E.
Jacksonville, FL 32277

Congressman Cliff Stearns
115 SE 25th Avenue
Ocala, FL 34471

The Honorable Ted Stevens
Chairman

Committee on Appropriations
United States Senate
Washington, DC 20510
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Mr. WillieR. Taylor

Director

Office of Environmental Policy and Compliance
U.S. Department of the Interior

1849 C Street, NW

MS2340

Washington, DC 20240

Mr. Brian Teeple

Northeast Florida Regiona Planning Council
9143 Phillips Highway

Suite 350

Jacksonville, FL 32256

Mr. Larry Thompson
Vice President

Florida Audubon Society
National Audubon Society
102 East 4™ Avenue
Tallahassee, FL 32303

Chief Peter G. Torres

Council Elder

Taino Triba Council of Jatibonuco
703 S. Eighth Street

Vineland, NJ 08360

Ms. Cherie Trainor

Coordinator

Florida State Clearinghouse
Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100

Ms. Connie Tucker

Southern Organizing Committee for
Economic and Socid Justice

P. O. Box 10518

Atlanta, GA 30310

Mr. Samuel Tyson

Executive Director

American Coa Ash Association
2760 Eisenhower Avenue
Alexandria, VA 22314
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Union of Concerned Scientists
1616 P Street, NW

Suite 310

Washington, DC 20036

U.S. Army Corps of Engineers
Jacksonville District

400 West Bay Street
Jacksonville, FL 32202

Mr. Jm Valade

U.S. Fish and Wildlife Service
6620 Southpoint Drive, South
Suite 310

Jacksonville, FL 32216

Ms. Christy Veleta

Program Administrator
Environmental Protection Board
117 West Duval Street
Jacksonville, FL 32202

Mr. Richard Vento
17438 Holmes Mill Avenue
Jacksonville, FL 32205

Mr. Bruce Verhaaren
Environmental Assessment Division
Argonne National Lab

EAD/900

9700 S. Cass Avenue

Argonne, IL 60439-4812

The Honorable Peter J. Visclosky

Ranking Minority Member

Subcommittee on Energy and Water Devel opment
Committee on Appropriations

United States House of Representatives
Washington, DC 20515

Mr. Harry Wagner
District Director

Lions Club

13659 Dunns Creek Road
Jacksonville, FL 32218

Mr. David Wheeley
7531 Wilder Avenue
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Jacksonville, FL 32208

Mr. John Williams
12770 SW Foothill Drive
Portland, OR 97225

The Honorable C.W. Bill Young
Chairman

Committee on Appropriations

United States House of Representatives
Washington, DC 20515
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APPENDIX A

CONSULTATION LETTERSUNDER SECTION 7
OF THE ENDANGERED SPECIESACT



United States Department of the Interior

FISH AND WILDLIFE SERVICE
6620 Southpoint Drive South
Suite 310
Jacksonville, Florida 32216-0912

IN REPLY REFER TO: JUN -9 1998
FWS/R4/ES-JAFL

Lisa K. Hollingsworth

NEPA Document Manager
Environmental, Safety & Health Division
U.S: Department of Energy

3610 Collins Ferry Road

P.O. Box 88-

Morgantown, WV 26507-0880

Dear Ms. Hollingsworth:

This is in response to your letter of May 28, 1998, requesting information on the threatened and
endangered species that may occur in Duval County, the area of your proposed Jacksonville
Electric Authority project. The Service does not have site-specific records for tliese species but
depending on habitats found in the project area, some of these species may occur on-site.

If you have any further questions, you may call Don Palmer at (904) 232-2580 ex 115. Please
reference the FWS log number 98-653E.

Sincerely,

\_) om i b et
Gt b Michael M. Bentzien
Assistant Field Supervisor




T O co
& s,

. I""

UNITED STATES DEPARTMENT OF COMMERCE

. |32 . | National Oceanic and Atmospheric Administration
%, ~8~ & | NATIONAL MARINE FISHERIES SERVICE
e of Southeast Regional Office

9721 Executive Center Drive North
St. Petersburg, FL 33702

Ms. Lisa K. Hollingsworth

NEPA Document Manager

Federal Energy Technology Center
U.S. Department of Energy

P.O. Box 880

Morgantown, WV 26507-0880

Dear Ms. Hollingsworth:

This is in response to your May 28, 1998 letter, concerning environmental impacts resulting from
the Federally-funded circulating fluidized-bed combustors project proposed for the Jacksonville
Electric Authority’s Northside Generating Station, Jacksonville, Florida. Your preliminary list
of identifiable environmental issues mentions sighting of green turtles near the cooling water
intake structure. However, aside from green turtles, loggerhead and Kemp’s ridley sea turtles
may also be present in the project area. There is insufficient information to allow us to make a
final determination regarding the extent of effects to listed species of endangered and threatened
marine life under the jurisdiction of the National Marine Fisheries Service. We will again review
the project for potential effects upon receipt of the Draft Environmental Impact Statement.

If you have any questions or we can be of further assistance, please contact Colieen Coogan at
813-570-5312.

Sincerely yours,

eRuided @ Onoud

Charles A. Oravetz
Assistant Regional Administrator
for Protected Resources Division




APPENDIX B

CONSULTATION LETTER UNDER SECTION 106 OF THE
NATIONAL HISTORIC PRESERVATION ACT



FLORIDA DBPARTMEN1 OF STATE
Office of the Sccxetary

Office of Internativnal Relavions
Divixion of Administrauvc Services
Division of Corporations

Division of Cultuna] Affaies

FLORIDA DEPARTMENT OF STATE
Sandra B. Mortham
Secretary of State

DIVISION OF HISTORICAL RESOURCES

December 22, 1997

Ms. Jan K. Wachter In Reply Refer To:

Federal Energy Technology Center Fraok J. Keel

U.S. Department of Energy Historic Preservation Planner
P.O. Box 880 Project File No. 976219

Morgantown West Virginia 26507-0880.

RE:  Culwral Resource Assessment Request
Jacksonville Electric Authority (JEA) Circulating Fluidized Bed Combuster

Project — Northside Generating Station
Duval County, Florida

Dear Ms. Wachter:

In accordance with the procedures contained in 36 C.F.R., Part 800 ("Protection of Historic
Properties™), we have reviewed the referenced project(s) for possible impact to historic &operﬁes
listed, or eligible for listing, in the National Register of Historic Places. The authority for this
procedure is the National Historic Preservation Act of 1966 (Public Law 89-665), as amended.

It is the opinion of this agency that because of the project nature it is considered unlikely that
archaeological or historical sites will be affected. Therefore, it is the opinion of this office that the
proposed project will have no effect on any sites listed, ar eligible for listing in the National
Register. The project may proceed without further involvement with this agency.

If you have any questions concerning our conunents, plcase do not hesitate to contact us. Your
interest in protecting Florida's historic properties is appreciated.

Sincerely,

Sarre 4. farreenr
George W. Percy, Director
Division of Historical Resources

and

State Historic Preservation Officer
GWP/Kfk

DIRECTOR'S OFFICE
R.A.Gray Bulldh\% » 500 South Bronough Street « Tallahassee, Florida 32399-0250 = (850) 488-1480
AX: (B50) 488-3353 WW Address http//www.dos. state.fl.us

DO ARCHAEOLOGICAL RESEARCH HISTORIC PRESFRVATION 0 HISTORICAL MUSEUMS
(850) 487-2299 » FAX: 414227 (850) 487-2133 = FAX: 922-0496 (B50) 488-1484 « FAX: 921-2503
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APPENDIX C

CONSULTATION LETTERS ASSOCIATED WITH THE
FLORIDA STATE CLEARINGHOUSE






STATE OF FLORIDA
DEPARTMENT OF COMMUNITY AFFAIRS

*Helping Floridians create safe, vibrant, sustainable communities”

LAWTON CHILES JAMES F. MURLEY
Govermor : Secretary

November 17, 1997

Mr. Lloyd Lorenzi

United States Department of Energy
Federal Energy Technology Center

3610 Collins Ferry Road

Morgantown, West Virginia 26507-0880

RE: U.S. Department of Energy - Scoping Letter for
Jacksonville Electric Authority Circulating Fluidized
Bed Combustor Project - Duval County, Florida
SAI: FL9710020730C

Dear Mr. Lorenzi:

The Florida State Clearinghouse has received your
notification of the above-described project, and has forwarded it
to the appropriate state agencies for review. 1In order to
receive comments from all agencies, an additional fifteen days is
requested for completion of the review. Therefore, the clearance
letter due date for this project will be extended from November
17, 1997, to December 2, 1997. If all comments are received
prior to the extended date, every effort will be made to forward
the clearance letter to you at an earlier date.

Thank you for your understanding. If you have any questions
regarding this matter, please contact Ms. Cherie Trainor,
Clearinghouse Coordinator, at (850) 922-5438.

Sincerely,

alph Cantral,(“¥xecutive Director

2%55”Florida Coastal Management Program

RC/cc

2555 SHUMARD OAK BOULEVARD TALLAHASSEE, FLORIDA 32399-2100
Phone: B50.488.8466/Suncom 278.8466 FAX: 850.921.0781/Suncom 291.0781
Internet address: http://www.state.fl.us/comaff/dca.html

RORDANTYS GREN SWAWP SOUTH RORIDA RECOVERY OFFICE
#oea of Cotical St Concen Field Offce vea of Ciical Stake Concren Fiekd Office 7.0.80x 422
2796 Overmas Highuay, Suie 21 155 East Sememertin 5600 NW. 3681 Sweet

Macathon, Flords 33050-2227 Bavw, Aonda 138304641 Miawi, Florida 131594022




STATE OF FLORIDA
DEPARTMENT OF COMMUNITY AFFAIRS

“Helping Floridians create safe, vibrant, sustainable communities”

LAWTON CHILES JAMES F. MURLEY
Govemor Secretary

December 2, 1997

Mr. Lloyd Lorenzi

United States Department of Energy
Federal Energy Technology Center

3610 Collins Ferry Road

Morgantown, West Virginia 26507-0880

RE: U.S. Department of Energy - Scoping Letter for
Jacksonville Electric Authority Circulating Fluidized
Bed Combustor Project - Duval County, Florida
SAI: FL9710020730C

Dear Mr. Lorenzi:

The Florida State Clearinghouse, pursuant to Presidential
Executive Order 12372, Gubernatorial Executive Order 95-359, the
Coastal Zone Management Act, 16 U.S.C. §§ 1451-1464, as amended,
and the National Environmental Policy Act, 42 U.S.C. §§ 4321,
4331-4335, 4341-4347, as amended, has coordinated a review of the
above-referenced project.

The Department of Environmental Protection (DEP) offers
comments addressing specific concerns that may arise during
further development cof the proposed Environmental Impact
Statement (EIS). Please refer to the enclosed DEP comments.

The Department of Community Affairs (Department) notes that
the project is located in the 100-year floodplain as well as a
Category 1 to 3 hurricane storm surge zone. The Department has
identified issues which should be included in the EIS. The
applicant is also advised to coordinate the project design and
construction activities with Duval County’s emergency management
office to ensure compliance with the County’s floodplain and
emergency planning requirements. Please refer to the enclosed
DCA comments.

The Department of Transportation (DOT) indicates that the
project will not impact the State Transportation System.
However, a re-evaluation of the project will be conducted during
the environmental documentation or permitting stage. Please
refer to the enclosed DOT comments.

2555 SHUMARD OAK BOULEVARD ¢ TALLAHASSEE, FLORIDA 32399-2100
Phone: B50.488.8466/Suncom 278.8466 FAX: 850.921.0781/Suncom 291.0781
internet address: http://www.state.fl.us/comaff/dca.html '
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Mr. Lloyd Lorenzi
December 2, 1997
Page Two

The referenced scoping notice is not subject to consistency
review; however, the notice is provided by the applicant to
ensure that the state’s comments and concerns are addressed in
the draft and final Environmental Impact Statement (EIS). The
draft and final EIS are subject to consistency review. The
documents should be provided to the State Clearinghouse prior to
the decision to proceed to each subsequent stage ‘of project
development. The draft and final EIS should be accompanied by a
federal consistency determination in accordance with 15 CFR 930,
Subpart C. The state appreciates the early coordination efforts.
The applicant is also advised that based on our preliminary
evaluation of the proposed action and the adoption of the
recommendations provided by our reviewing agencies, at this
stage, the state does not object to the continued development of
the project. Comments received from the Northeast Florida
Regional Planning Council are also enclosed for your review.

If you have any questions regarding this letter, please
contact Ms. Cherie Trainor, Clearinghouse Coordinator, at (850)
922-5438.

Sincerely,

SN

G. Steven Pfeiffer
Assistant Secretary

GSP/cc
Enclosures

cc: April Williford, Department of Environmental Protection
Gustave Rappold, Northeast Florida Regional Planning Council




STATE OF FLORIDA
DEPARTMENT OF COMMUNITY AFFAIRS

"Helping Floridians create safe, vibrant, sustainable communities"”

LAWTON CHILES JAMES F, MURLEY
Govemnor i Secretary
MEMORANDUM

TO: Cherie Trainor, learinghouse

FROM: G. Steven Pf ssistant Secretary

SUBJECT: Scoping Let ~ Environmental Impact Statement for
Jacksonville Electric Authority Circulating Fluidized
Bed Combustor Project - Duval County, Florida
SAI: FL9710020730C

DATE: December 2, 19387

, The Department of Community Affairs (Department), pursuant
to its role as the state's land planning and emergency management
agency, has reviewed the above-referenced project for consistency
with its statutory responsibilities under the Florida Coastal
Management Program (FCMP). The Department has determined that,
at this stage, the project is consistent with its FCMP
responsibilities. However, the Department has identified issues,
as outlined below, which should be included in the Environmental
Impact Statement for the proposed project.

The Department notes that the project is located in the 100-
year floodplain and a Category 1 to 3 hurricane storm surge zone.
Therefore, the EIS should include a thorough evaluation of the
following:

1. The predicted maximum storm surge heights, using the SLOSH
model, relative to the base elevation of the new power
generating equipment;

2. The probability of storms and storm surge flooding at the
site;
3. The probable damage to the new power generating equipment

from hurricane-induced flooding and high winds for each
category of hurricane;

4. The types of collateral offsite damage to persons and
property that may result from hurricane-induced damage to
the new power generating equipment and related facilities,
and the estimated probability and severity of such damage;

5. The process, procedures, equipment and time reguired for the
restoration and reconstruction of the plant from storm

2555 SHUMARD OAK BOULEVARD o TALLAHASSEE, FLORIDA 32399-2100
Phone: 850.488.8466/Suncom 278.8466 FAX: 850.921.0781/Suncom 291.0781
Internet address: http://www.state.fl.us/comaff/dca.himi
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Memorandum
December 2, 1997
Page Two

surge, freshwater flooding and wind related damage, as well
as a detailed analysis of the expected costs for cleanup,
restoration and réconstruction, proposed financing methods,
and funding sources; and .

Based on the foregoing, a description of the need for
developing storm preparation and response plans, including
the identification of measures for the minimization of
damage to the plant and the surrounding area, plans for the
restoration of power after hurricanes, and identification of
those responsible for the preparation of such plans.

In addition, the applicant is advised to coordinate the

project design and construction activities with Duval County's
emergency management office to ensure compliance with the
County’s floodplain and emergency planning requirements.

Thank you for the opportunity to comment on this project.

If you require assistance or additional information, please
contact Paul Darst, Division of Resource Planning and Management

at

(850) 487-4545 or Rosalyn Kilcollins, Florida Coastal

Management Program at (850) 414-6580 or at the address above.

GSP/rk



Department of
Environmental Protection

Marjory Stoneman Douglas Building
Laweon Chiles 3900 Commonwealth Boulevard
Gavernor Tallahassee. Florida 32399-3000

November 20, 1997

Cherie Trainor

State Clearinghouse

Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, Florida 32399-2100

RE: DOE/Scoping Letter for Proposed EIS - Construction of New Combustion System at Jacksonville
Electric Authority’s Northside Generating Station, Duval County

SAL:  FL9710020730C

Dear Ms. Trainor:

The Department of Environmental Pr ion has reviewed the refer d scoping’letter
submitted by the U. S. Department of Energy regarding the proposal to repower an existing steam turbine
by constructing a8 new combustion system at the Jacksonville Electric Authority’s Northside Generating
Station. The Department’s Office of Siting, Division of Marine Resources, and Northeast District Office
have provided the following comments to address specific concerns that may arise during further
development of the proposed EIS.

e The proposed repowering project is exempt from the mandatory provisions of the Florida
Electrical Power Plant Siting Act. The JEA may use the provisions of 403.5175 to license the
conversion.

e A NPDES permit administered by the Department will address the proposed repowering.

e The project has a potential for impacting wetlands and changing consumptive use of ground
waler, The applicant should contact the Department’s Northeast District and the St. Johns River
‘Water Management District to obtain necessary information on required permits.

e The St Johns River and its tributaries in the vicinity of the existing power plant are documented
manstee habitat. Currently there is not enough information available to determine if the proposed
project poses any adverse impacts 1o manatees or their habitat. However, adverse impacts may
result from in-water construction, increased vessel traffic and the discharge of warm water
effluent into waters that are accessibl¢ 1o manatees.

The following information is required 1o begin an assessment of the proposed project and to
determine if manatees or their habitat will be adversely impacted. Scaled site maps should be
provided showing the location of any proposed structures and the location of any proposed in-
water access sites and the routes to and from the access sites.

1. Will any in-water construction be required during the proposed project?

“Protect, Conserve and Manage Florida's Environment and Natural Resources”

Priraed on recycled papet.




SAI 97-0730C
Page Two

2. Is there a canal connecting the project site to the St. Johns River? If not, will a canal be
constructed?

3. Will any barge facilities be constructed along the St. Johns River?

4. Is vessel traffic associated with the power plant expected to increase due to the proposed
modifications (e.g., delivery of fuel via barges)?

5. In conjunction with the modifications, will the power plant discharge heated water into the St.
Johns River or waters connected to the St. Johns River?

We appreciate the opportunity to provide comments during the scoping phase of the

project. If you require additional information or have any questions, please contact me at (850) 487-2231.

ladw
CC:

Sincerely, .
Qoo O. wthfn

April D, Williford
Environmental Specialist
Office of Intergovernmental Programs
Mark Latch, Recreation and Parks
Ron Mezich, Marine Resources
Hamilton Oven, Siting
Alisha Simpson, Northeast District

Fritz Wettstein, Marine Resources



COUNTY: Duvai DATE : 10/03/97
COMMENTS DUE-2 WKS: 10/18/97
Message: CLEARANCE DUE DATE: 11/17/97
SAT#: FL9710020730C
STATE AGENCIES WATER MANAGEMENT DISTRICTS OFB POLICY UNITS
Community Affairs St Johns River WMD Environmental Policy/C & ED
Environmental Protection
X QTED
State
Transportation
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State of Florida Clearinghousé

The attached document requires a Coastal Zone Management ActFlorida

Coastal Manag Program i y svalutation and is gorized
as one of the following:
F-donl Assistance to State or Local Government (15 CFR 930, Subpart F).
hanad g are required to the y of the y
X Direct Federal Activity (15 CFR 930, Subpart C). Federal Aglnclu are
- required to furnish a consistency determination for the State's
concurrence or objection. )
Outer Conti | Sheif Exp Develop orP
- Activities (15 CFR 930, Subpart E). Op are requlred to provide a

consistency certification for state concurrence/objection.

Federal Licsnsing or Permitting Activity (15 CFR 9§30, Subpuﬂ'D). Such
projects will only be evalusted for consistency when there is not an
analogous state license or permit.

Project Description:

U.S. Department of Energy - Seopmgl.enerfor
tack #le Electric Authority Circul

Fluidizad Bed Combustor Project - Duval County,
Florida.

To: Florida State Clearinghouse EOC. 12372Z/NEPA
Department of Community Affairs
2555 Shumard Oak Boulevard
Tallahassee, FL 32399-2100 ‘%& Comment
(850) 922-5438  ( SC 292-5438) Comments Attached
{904) 414-0479 (FAX) {0 Not Applicable
From:

Division/Bureau: & 77 E\b

Federal Consistency

ﬁ.ug CommentiCongistans—

[ Consistent/Comments Attached
[ inconsistent/Comments Attached
[ Net Applicable

Reviewer~—BA DLl A va Ler

Date: /4}/4,/ 97
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Department of Community Affairs ;
rd Oak Boulevard
2855 Shuma iy dNo Comment No Comment/Consistent

Tallahassee, FL 32398-2100
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From:
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THOMAS F. BARRY. Jr.
SECRETAKY

P.O. Box 1089
Lake City, F1 32056-1089
October 13, 1997

Ms. Keri Akers

Florida State Clearinghouse
Department of Community AfTairs
2255 Shumard Oak Blvd.
Tallahasses, F1 323992100 State of Florida Clearinghiouse

Subject: SAI # FL9710020730C
JEA

Dear Ms. Akers:
Based on the information provided, we find that the subject project does not have a direct impact on the State Transpontation

System. The project has been reviewed under Presidential Executive Order 12372 and the Florida Coastal Zonc Management
Program for consistency for the following:

i Florida Transportation Plan, modal systems and work program pians directly related to this project.
. Level of Service Standards
. Access Management Standerds
. Right-of-way costs and advanced acquisition
. Intergovernmental coordination
. Chapters 334 and 339, Laws of Florida

A re-cvaluation of this project will be conducted during the environmental docurnentation or permitting stage, as
required. Future consistency of this project will be dependent upon the proper consideration of our comments
offered in this and subsequent reviews.

If you have any questions regarding this response, please contact me at SC 881-3682.

‘y’ N
/. M—v‘\-
James W, Killian

Transportation Statistics Administrator

cc: Aage Schroder
Sandra Whitmire

@mw
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Northeast Florida Regional Planhing Council

Baker ¢ Clay * Duval « Flagler » Nassau * Putnam ¢ St. Johns
9143 Philips Highway, Suite 350, Jacksonville, Florida 32256
(804)363-6350 FAX (904) 363-6356
Suncom 874-6350 Suncom FAX 874-6356

October 24, 1997

Florida State Clearinghouse

zDseg;:ggem °flg§°§ggg;}§fm : State of Florida Clearinghouse

Tallahasee, Florida 32399-2100
Att: Glenn Church

SAI# : FL9710020730C Scoping Letter for Jacksonville Electric Authority Circulating
Fluidized Bed Combustor Project - Duval County, Florida.

The Northeast Florida Regional Planning Council staff has reviewed the above cited Direct
Federal Activity. The attached local response or comment was received.

Based on the information contained in the Project Description and after a review of the
Comprehensive Regional Policy Plan (CRPP) goals and policies the NEFRPC staff finds the
proposal to be "consistent” with the CRPP and in accord with the following policies:

Policy: 17.1.1.3. Local governments should plan for the upgrading of existing public
facilities where needed.

Policy: 17.2.1.2. Provisions for necessary public facilities should be made in advance of
anticipated development to reduce the cost of such facilities.

This Federal Activity generally conforms with the other policies, plans, and programs of the

Northeast Florida Regional Planning Council and the Northeast Florida Regional Planning
Council staff has no objection to the above cited Direct Federal Activity.

Sjncerely,

e d.

Gustave A.
ICAR Coordinator

Enclosures

Afemative Action end Equel Opportunity Employer




FLOR™ "A-STATE CLEARINGHC: SE
RPC INTERGOVERNMENTAL COORDINATION
AND RESPONSE SHEET

SAl#  FL9710020730C DATE: 10/03/97
COMMENTS DUE TO CLEARINGHOUSE: 11/02/97

AREA OF PROPOSED ACTIVITY: COUNTY: Duval County CITY: Jacksonville

0 FEDERAL ASSISTANCE  [X] DIRECT FEDERAL ACTIVITY (] FEDERAL LICENSE OR PERMIT [ocs

PROJECT DESCRIPTION

U.S. Department of Energy - Scoping Letter for Jacksonville Eicctric Authority Circulating Fluidized Bed Combustor Project - Duval
County, Florida.

ROUTING: RPC ' SN

s .- Y

X NE Florida RPC o =

PLEASE CHECK ALL THE LOCAL GOVERNMENTS BELOW FROM WHICH COMMENTS HAVE BEEN
RECEIVED; ALL COMMENTS RECEIVED SHOULD BE INCLUDED IN THE RPC'S CLEARINGHOUSE
RESPONSE PACKAGE. IF NO COMMENTS WERE RECEIVED, PLEASE CHECK "NO COMMENT"
BOX AND RETURN TO CLEARINGBOUSE.

COMMENTS DUE TORPC: 10724/97

Duval County

NO COMMENTS:

(IF THE RPC DOES NOT RECEIVE COMMENTS BY THE DEADLINE DATE, THE RPC SHOULD CONTACT
THE LOCAL GOVERNMENT TO DETERMINE THE STATUS OF THE PROJECT REVIEW PRIOR TO
FORWARDING THE RESPONSE PACKAGE TO THE CLEARINGHOUSE.)

NOTES:

ALL CONCERNS OR COMMENTS REGARDING THE ATTACHED PROJECT (INCLUDING ANY RPC
COMMENTS) SHOULD BE SENT IN WRITING BY THE DUE DATE TO THE CLEARINGHOUSE.
PLEASE ATTACH THIS RESPONSE FORM AND REFER TO THE SAI # IN ALL CORESPONDENCE.

IF YOU HAVE ANY QUESTIONS REGARDING THE ATTACHED PROJECT, PLEASE CONTACT THE STATE
CLEARINGHOUSE AT (904) 922-5438 OR SUNCOM 272-5438.



PLANNING AND DEVELOPMENT DEPARTMENT

Florida Theatre Building, Suite 700, 128 East Forsyth Street, J acksonville, Florida 32202
Telephone (904) 630-1900 Fax (904) 630-2912

Qctober 10, 1997

Mr. Michael Brown

Northeast Florida Regional Planning Council
9143 Philips Highway, Suite 350
Jacksonville, Florida 32256

RE: SAI#: FL9710020730C—DESIGN, CONSTRUCTION AND OPERATION OF A
NE COMBUSTION SYSTEM TO REPOWER AN EXISTING STEAM TURBINE,
UNIT 2, JACKSONVILLE ELECTRIC AUTHORITY’S NORTHSIDE
GENERATING SYSTEM

Dear Mr. Brown:

In response to your recent request, please be advised that the Planning and Development
Department endorses this project.

- , AICP
hief, &omprehensive Planning Division

Attachment

JHC/cds

OUR MISSION—To continually enhance the quality of 1ife for a unified Jacksonville through visionary leadarship
and citizen involvement while pr%nd:.z‘ £¢cu{uy and cost effective services to all citizens.
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APPENDIX D

CALCULATIONS OF HUMAN HEALTH RISK FROM INHALATION
OF TOXIC AND CARCINOGENIC SUBSTANCES
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APPENDIX D

CALCULATIONS OF HUMAN HEALTH RISK FROM INHALATION
OF TOXIC AND CARCINOGENIC SUBSTANCES

Table D.1 uses EPA reference doses and carcinogenic potency to evaluate the human health risk
from inhalation of toxic air pollutants from the proposed project. The first column of Table D.1 lists
potential toxic air pollutants emitted from the stack of the proposed project. In the second and third
columns, annual tons of pollutant emissions are given for one repowered unit assuming that only coal
and only petroleum coke, respectively, were used as fudl. The fourth column is derived by taking the
higher of the pollutant emissionsin columns 2 and 3 and then converting the units to grams per second,
which are the units required as input for the air dispersion modeling. The fifth column indicates
maximum annual modeled ground-level concentrations in the ambient air for each of the toxic air
pollutants (in units of milligrams per cubic meter), as calculated by the ISCST3 air dispersion model.
The sixth column is the EPA reference dose (a no-effect dose set by the EPA for noncarcinogenic
compounds) in units of milligrams of the substance taken into the body per kilogram of body weight
per day. Based on the assumption that air isinhaled at arate of 26 yd® per day by a person weighing
154 |b, the maximum modeled concentrations were converted to doses and compared with the EPA
reference doses; the seventh column presents this comparison as the percentage of the EPA reference
dose. The eighth column gives the carcinogenic potency in risk per milligram of the substance taken
into the body per kilogram of body weight per day. The ninth column is the carcinogenic risk, which is
derived from the maximum maodeled concentrations (column 5) and the carcinogenic potency
(column 8).

D-3
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TableD.1. Emissions and maximum modeled concentrations of toxic air pollutantsresulting from the proposed project compared
with EPA reference doses and car cinogenic potenc§

Predicted emissions

by fuel type ) )
Maximum Maximum
Petroleum emissions for modeled EPA Percentageof  Carcinogenic
Coal® coke” one unit® concentration®  referencedose’  EPA reference potency® Carcinogenic
Toxic air pollutant (tonglyear) (tonglyear) (g/9) (mg/m®) (mg/kg-d) dose (kg-d/mg) risk
Antimony 1.09 x 102 0 3.14x 10 1.88x 10°° 4x10* 1.35x10*
Arsenic 248x 101 4.37 x 1072 7.15% 103 4.28 x 1078 3x10" 4.08 x 1073
Beryllium 751x 103 2.65x% 103 216 x 10 13x10° 84 3.11x10°
Cadmium 3.09 x 102 1.26x 102 8.9x10™ 2.68 x 10°° 571x 10 2.67x 103 6.3 9.6x10°
Chromium (total): (111) 157 x 10! 8.33x 103 452 % 10°® 2.71x10°8 5.71x 107 1.36
Chromium (V1) 4.78 x 1072 6.15x 1073 1.38x 103 8.25x 10°° 42 x 10! 9.9x10°®
Cobalt 6.05x 102 0 1.74x 103 1.05x 108 6x102 497 x10°
Lead 6.72x 10?2 6.74x 101! 1.94x 102 117x 107 429x10* 7.75x 103
Magnesium 6.66 0 1.92x 101 1.15x 10
Manganese 297x 101 1.30x 101 8.55x 103 51x10¢ 143x10°° 1.03x 101
Mercury (inorganic) 9.72x 102 2.07x 102 28x103 1.68x 108 8.57x 10 56x 103
Nickel 5.39x 102 138 3.97x10? 2.38x 10”7 2x10? 3.40x 10
Selenium 7.87x101 7.96 x 102 2.27x10? 1.36x 10”7 5x 103 7.75%x 10
Vanadium 261x 101 9.22 2.65x 101 159 x 10°® 7%x103 6.5x 1073

Subtotal carcinogenic risk 1.12x 107

SI3 var |




TableD.1. Continued

Predicted emissions

S-d

by fuel type ) )
Maximum Maximum EPA
Petroleum emissions for modeled reference Percentageof ~ Carcinogenic
Coal® coke” one unit® concentration® dose EPA reference potency® Carcinogenic
Toxic air pollutant (tonglyear) (tonglyear) (g/9) (mg/m) (mg/kg-d) dose (kg-d/mg) risk
Dioxing/furans
2,3,7,8-TCDD 0 0 0 0 1.16 x 10° 0
Total TCDD 2.38x 107 1.83x 10”7 6.85x 10°° 411 %10 1.16 x 10° 1.36x10°°
Total PeCDD 427x 107 3.29x 1077 1.23x10°® 7.35x 10 5.8 x 10° 1.22x10°
Total HXCDD 1.82x10°° 1.40x 10°® 5.25x10°® 3.14x10°% 455x 1073 4.08 x 107
Total HpCDD 6.05x 10°° 4.66 x 10°° 1.74x 10”7 1.05x 1072 1.16 x 10° 346 x 107
Total OCDD 1.74x10°° 1.34x10° 5.0x 1077 3.0x10% 1.16 x 10? 1.0x 10"
2,3,7,8-TCDF 0 0 0 0 1.16 x 10° 0
Total TCDF 1.51x10° 1.16x 10°° 434 x10°® 2.61x10°% 1.16 x 10* 8.65 x 10°%°
Total PeCDF 293x10° 225x10° 84x10°® 501x10* 5.8 x 10° 84x10°
Total HXCDF 7.69x 10°° 5.91x10° 2.21x107 1.33x 102 1.16 x 10* 44x10°
Total HpCDF 2.66 x 10°° 2.04x10° 7.7x1077 459 x 107 1.16 x 10° 1.52x10°
Total OCDF 8.29x 10°® 6.38x 10°° 239x10° 143 x 10" 1.16 x 107 474%x 107
Subtotal carcinogenic risk 1.87 x 108
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TableD.1. Continued

Predicted emissions

by fuel type ) )
Maximum Maximum
Petroleum emissions for modeled EPA Percentageof ~ Carcinogenic
Coal® coke” one unit® concentration®  referencedose’  EPA reference potency® Carcinogenic
Toxic air pollutant (tonglyear) (tonglyear) (g/9) (mg/m) (mg/kg-d) dose (kg-d/mg) risk
Polynuclear aromatics
Biphenyl 1.03x10% O 2.96x 10°® 1.78x 10" 5x 102 1.02x10”
Acenaphthene 3.09x10* 6.05x10™ 1.74x10°° 1.05x 1071 6x10? 497 x 1078
Acenaphthylene 151x10* 356x10" 1.03x10°° 6.2x 10" 3x10? 5.85x10°®
Anthracene 127x10*% 178x10" 51x10° 3.07x10" 3x10! 293x10°
Benzo(a)anthracene 484x10° 183x10* 53x10° 3.16x 10" 6.1x10" 55x10™%
Benzo(a)pyrene 230x10° 1.04x10™ 2.99x10°° 1.8x 101" 6.1 3.13x10"
Benzo(b,j, or K)fluoranthene  6.66 x 10°  3.24x 10 9.3x10° 5.6x 10" 6.1x10" 9.75x 10
Benzo(g,h,i)perylene 1.63x10° 1.07x10" 3.08x10°® 1.85x 101 6.1x10°° 3.22x 104
Chrysene 6.05x10° 5.68x10™* 1.64x10° 9.8x 10" 6.1x10°° 1.71x 108
Fluoranthene 430x10* 927x10* 267x10° 1.60x 10 4x107? 1.14x10”
Fluorene 551x10* 1.14x10°° 3.28x 10°° 1.97x 101 4x107? 141x 107
Indeno(1,2,3-cd)pyrene 510x10° 1.04x10™* 2.99x10°° 1.8x 101" 6.1x10 3.13x10%
Napthalene 7.87x10° 582x107? 1.68x 103 1.01x10® 4x107? 7.2x10°
Phenanthrene 163x10° 7.12x10°3 205x 10 1.23x10° 3x10? 1.17x10°
Pyrene 1.20x10* 217x103 6.3x10°° 3.75x 107 3x107? 357x107

5-methyl chrysene 1.33x10°% 0 3.83x107 23x10% 41x101 2.69x 107

SI3 var |




/,-d

TableD.1. Continued

Predicted emissions

by fuel type
Maximum Maximum Percentage of
Petroleum emissions for modeled EPA EPA Carcinogenic
Coal® coke” one unit® concentration®  reference dose reference potency® Carcinogenic

Toxic air pollutant (tonglyear) (tonglyear) (g/9) (mg/m) (mg/kg-d) dose (kg-d/mg) risk
Acetaldehyde 345x 101 0 99x10°3 595x 108 7.7x10°3 1.31x10%
Acetophenone 9.08x 1073 0 2.61x 10" 157 x10°° 571x10° 7.85%x 103
Acrolein 1.76x 101 0 5.05x 103 3.04x 108 571x10° 152x 101
Benzene 7.87x10" 7.45x10°° 2.27x 102 1.36x 10”7 29x10? 1.13x10°
Benzyl chloride 424 x 10" 0 1.22x10? 7.3x10°® 1.7x10" 3.56 x10°°
bis(2-exthylhexyl)phthalate ~ 4.42 x 1072 0 1.27x 103 7.6x10° 14x107? 3.05x 10"
Bromoform 2.36x 102 0 6.8x 10 407x10° 3.85x10°° 448 x 10"
Carbon disulfide 7.87%x10? 0 2.27%x 103 1.36x 108 2x10? 1.94x10°°
2-Chloroacetophenone 424 x 1073 0 1.22x 10" 7.3x107% 8.57x10°° 244 %103
Chlorobenzene 1.33x10? 0 3.83x 10" 23x10° 571x10°° 1.15x10°
Chloroform 3.57x 102 0 1.03x10°3 6.15x 10°° 8.05x 102 142 x 10
Cumene 3.21x103 0 9.25x10°° 5.55 x 10710 257%x1073 6.2x10°
Cyanide 151 0 4.34 x 1072 2.61x107 2x10? 3.72x 10"

Subtotal carcinogenic risk 4.99 x 10°°
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TableD.1. Continued

Predicted emissions

by fuel type ) )
Maximum Maximum
Petroleum emissions for modeled EPA Percentage of ~ Carcinogenic
Coal® coke” one unit® concentration®  referencedose’  EPA reference potency? Carcinogenic

Toxic air pollutant (tonglyear) (tonglyear) (g/9) (mg/m®) (mg/kg-d) dose (kg-d/mg) risk
2,4-Dinitrotoluene 1.69 x 104 0 4.86 x 107 292 x 1074 2x10°° 417 %1077
Dimethyl sulfate 291x 102 0 8.35x 10 50x10° 41x10! 59x 10
Ethyl benzene 5.69 x 1072 0 1.64x 103 9.8x10° 2.86x 101 9.8x 1077
Ethyl chloride 254 %10 0 7.3x10™" 4.38x10°° 2.86 4.38 x 1078
Ethylene dichloride 242x 102 0 6.95x 104 418x10° 9.1x107? 1.09 x 1071
Ethylene dibromide 7.26x 1074 0 2.09x 10 1.25x 1071 7.7x101 276 x 104
Formaldehyde 145x 101 0 417 %10 25x10® 4.55x 102 3.25x 10
Hexane 4.06 x 102 0 117x 103 7.0x10° 571x 1072 351x10°
| sophorone 351x101 0 1.01x 102 6.05x 108 95x10* 1.65x 101
Methyl bromide 9.69 x 102 0 2.79%x 103 1.67x10® 143x 103 3.34x 10"
Methyl chloride 3.21x 101 0 9.25x 1073 5.55 x 1078 6.3x10°° 1.0x 10
Methy! ethyl ketone 236x 101 0 6.8 x 1073 4.07 x 10°8 2.86x 101 4.07 x 10°®
Methyl hydrazine 1.03x 101 0 296 x 103 1.78x 108 11 5.6x10°
Methyl methacrylate 1.21x 102 0 3.48x 10 2.09x 10°° 8x102 7.45x 107
Methy! tertbutyl ether 2.19x 102 0 6.3x 10 3.78x 10°° 8.57x 101 1.26 x 107
Methylene chloride 176 x 101 0 5.05x% 103 3.04x 108 1.64x 103 143x 101
Phenol 9.69 x 1073 0 2.79x 10 1.67x10° 6x10? 7.95x 10°®

SI3 var |
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TableD.1. Concluded

Predicted emissions

by fuel type
Maximum Maximum
Petroleum  emissions for modeled EPA Percentage of Carcinogenic
Coa® coke® one unit® concentration®  referencedose’  EPA reference potency? Carcinogenic
Toxic air pollutant (tonglyear) (tonglyear) (g/9) (mg/m) (mg/kg-d) dose (kg-d/mg) risk

Tetrachloroethylene 2.60 x 102 0 75x10™ 4.49 x 10°° 2.03x 103 26x107%
Toluene 145x 101 0 417 x 1073 25x10°® 1.14x 101 6.25x 10°°
1,1,1-Trichloroethane 121x10? 0 348x 10" 2.09x10° 286x 10! 209x 1077
Styrene 151x107? 0 434x 10" 261x10° 286x 10! 26x107
Xylenes 224 x 102 0 6.45x 10 3.87x10° 2 55x 108
Vinyl acetate 4.60 x 1073 0 1.33x 10" 7.95x 107 5.71x107? 3.97x107
Acid gases

HCl 3.63 x 10" 319 1.05 6.25x 10°® 571x10°° 3.14x 102

HF 6.08 1.48 1.75x 101 1.05x 10°° 7x10" 4.28 x 1072

Subtotal carcinogenic risk 6.75x 10°°

Total carcinogenic risk 142 x 107

#Abbreviations: Cr = chromium; HCI = hydrogen chloride; HF = hydrogen fluoride; mg/kg-d = milligram/(kilogram-day; HpCDD = heptachl orodibenzodioxin;
HpCDF = heptachlorodibenzofuran; HXCDD = hexachlorodibenzodioxin; HXCDF = hexachlorodibenzofuran; OCDD = octachlorodibenzodioxin;
OCDF = octachlorodibenzofuran; PeCDD = pentachl orodibenzodioxin; PeCDF = pentachl orodibenzofuran; TCDD = 2,3,7,8-tetrachlorodibenzo-p-dioxin;
TCDF = tetrachlorodibenzofuran.

PEmissions per unit if only coal were used.

“Emissions per unit if only petroleum coke were used.
YEmissions per unit for the greater of 100% coal used or 100% petroleum coke used.
®Maximum annual ground-level concentration in the ambient air.
"EPA reference dose (ano-effect dose for noncarcinogenic compounds) in milligrams of the substance taken into the body per kilogram of body weight per day.
9Carcinogenic potency in risk per milligram of the substance taken into the body per kilogram of body weight per day.
Source: Data taken from: http://www.epa.gov/reg3hwmn/risk/riskmenu.htm (accessed July 17, 1998).
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APPENDIX E

ORGANIZATIONAL CONFLICT OF INTEREST STATEMENT






NEPA DISCLOSURE STATEMENT FOR PREPARING AN ENVIRONMENTAL IMPACT
STATEMENT ON THE JEA CIRCULATING FLUIDIZED BED COMBUSTOR PROJEC]

CEQ Regulations at 40 CFR 1506.5(c), which have been adopted by the DOE (10 CFR 1021),
require contractors who will prepare an EIS to execute a disclosure specifying that they have no
financial or other interest in the outcome of the project. The term “financial interest or other interest
in the outcome of the project” for purposes of this disclosure is defined in the March 23, 1981
guidance “Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act
Regulations.” 46 FR 18026-18038 at Questions 17a and b.

“Financial or other interest in the outcome of the project” includes “any financial benefit such as a
promise of future construction or design work in the project, as well as indirect benefits the
contractor is aware of (e.g., if the project would aid proposals sponsored by the firm’s other

clients)”. 46 FR 18026-18038 at 1803.
Lockheed Martin Energy

In accordance with these requirements _Research Corporation hereby certifies as follows:
COMPANY NAME

Fill in either (a) or (b)

(a) Lockheed Martin Research Corp. has no financial or other interest in the outcome of
COMPANY NAME the JEA Circulating Fluidized Bed Combustor

Project.

(b) has the following financial or other interest in the

COMPANY NAME outcome of the JEA Circulating Fluidized Bed

Combustor Project and hereby agrees to divest itself
of such interest prior to initiating any technical
analysis in support of this project.

nte

Certi :

P B B e

SIGNATURE DATE
David C. Rice '

NAME

Director, Contracts

TITLE




Draft: August 1999 |

E-3



	01.pdf
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

