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ENVIRONMENTAL IMPACT QUESTIONS
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1.0 Have the potential and real adverse environmental effects of the
proposed facility been avoided to the maximum extent possible?
(This question requires the permittee to identify adverse
environmental effects, both potential and real )

Yes, as detailed below, Entergy Louisiana, LLC (ELL) has carefully evaluated this portion of the
IT inquiry and has concluded that the proposed Little Gypsy 3 Repowering Project avoids
potential and real adverse environmental effects to the maximum extent possible. Potentially
adverse environmental impacts due to the construction and operation of the new Circulating
Fluidized Bed (CFB) units have been avoided/mitigated through the appropriate selection of
technology, efficient use of fuel, use of an existing power station site, retirement of an existing
gas fired boiler, and the use of existing infrastructure. To minimize off-site impacts, ELL will
use state-of-the-art air emission control technology such as Selective Non-Catalytic Reduction
(SNCR) for nitrogen oxides (NOx), sulfur dioxide (SO3) scrubbers, dust collection systems (bag
houses), and monitoring and automatic control systems in the design for the facility. Best
Management Practices (BMPs) are also utilized to prevent any unauthorized discharge and
minimize water-related impacts to the environment. Soil impacts will be minimized by proper
waste management, recycling, and proper disposal. Impacts to crops, livestock, or agriculture are
not anticipated. -

The Little Gypsy Facility has been selected to minimize any environmental impacts. The Little
Gypsy 3 Repowering Project will be confined to the existing facility footprint, which is a
developed, ELL-owned property. Because the existing facility has an existing river intake and
permit, wastewater discharge permit, and accessibility to barge-navigable waterways, roads and
electrical transmission lines and tie-ins are easy to accomplish and minimize the need to disturb
additional fand, thus reducing the impact from construction activities.

ELL has evaluated a number of power generation options and selected the CFB boiler
technology, a type of fluidized bed combustion (FBC) that is recognized for its environmental
performance. The FBC technology is one of the major technologies developed under the
Advanced Electric Power Generation of the U.S. Department of Energy’'s (DOE) Clean Coal
Technology Program. The Clean Coal Technology Program, which is sponsored by the DOE and
administered by the National Energy Technology Laboratory, is a partnership between the
federal government and industry that supports the DOE's mission to foster a secure and reliable
energy supply system in the U.S. that is both environmentally and economically sustainable. The
Clean Coal Technology Program started in the mid-1980s with the objective of broadening the
range of technological solutions available to eliminate environmental concerns associated with
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the use of coal for electric power production and has resulted in clean coal technologies that are
capable of complying with existing and emerging environmental regulations for the world energy
marketplace. It has involved a series of demonstration projects that provide data for design,
construction, operation, and technical/economic evaluation of full-scale applications. Most of the
demonstrations have been conducted on a commercial scale, in actual user environments, and
under circumstances typical of commercial operations. Two follow-on programs have been
developed that build on the successes of the Clean Coal Technology Program: the Power Plant
Improvement Initiative (authorized by Congress in 2001), and the Clean Coal Power Initiative
(authorized by Congress in 2002). Five demonstration projects involving FBC technology have
been conducted through the Clean Coal Technology Program. The Clean Coal Technology
Program project at the JEA (formerly Jacksonville Electric Authority) petroleum coke and coal-
fired Northside Generating Station demonstrated that the CFB boiler technology can be utilized
to meet large-scale base load power demands while complying with the most stringent air-quality
regulatory requirernents.

A. What are the potential environmental impacts of the permittee's proposed facility?

The potential environmental impacts of the proposed Little Gypsy 3 Repowering Project are
described below by media.

Air

The air emissions from the proposed Little Gypsy 3 Repowering Project will result primarily
from the boiler unit and fugitive particulate sources. The boiler will generate substances
associated with burning solid fuels, including carbon monoxide (CQ), SO, NOy, particulate
matter with less than 10-micron diameters (shown as PM,q), and volatile organic compounds
(VOCs). The Little Gypsy 3 Repowering Project will involve the permanent decommissioning
of the existing Unit 3 boiler. This decommissioning will result in a decrease in emissions at the
facility. A summary of the proposed project emissions and net emissions resulting from this
project is included in Table 1-1.
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Table 1-1
Little Gypsy 3 Repowering Project Net Annual Emissions

Piot“entia]‘ “ lEm'issi?lys Decre’as_e l'r.om Net Eriissions Change |
Pollutant . (Z:?Etrollgd ' Unit 3 I)gcptrlrnusmonlng (tpy)
missions (ipy) {tpy)

NOx 1,404 3433 -2,029
SO, 3,539 5.5 3,53
PM/PM, 294.6 25 269.6
CO 2,359 702 1,657
voC 110.9 46 64.9
H,S0, 28.3 - 28.3
Lead - 0.35 -- 0.35
Fluerides (as HF) 19.7 -- 16.7

Each of the two CFB boilers will be designed to fire various solid fuels with maximum heat
nput rates of 2,828 million BTU per hour (MMBtu/hr). CFB boiler technology is significantly
different from conventional (i.e., pulverized coal, stoker, or cyclone) boiler technology and
offers reduced emissions of SO, and NOy associated with the injection and use of limestone as
part of the bed matrix and the relatively low temperatures at which the fuels burn. As such, the
CFB boiler technology is considered a Clean Coal Technology by the DOE.

In a CFB boiler, solid fuel and a sorbent (typically limestone) are jointly fed directly to the
combustion chamber. Primary air is injected from the bottom of the combustion chamber to
provide combustion air as well as to fluidize the burning bed. Fluidization of the bed allows for
high heat transfer rates at relatively low combustion temperatures. Because of the turbulence and
velocity in the circulating bed, the fuel mixes with the bed material quickly and uniformly.
Secondary air is introduced at various levels to ensure solids circulation, provide staged
combustion for NOy reduction, and supply air for continuous fines combustion in the upper part
of the combustion chamber. This staged combustion results in more complete burn of the fuel,
resulting in lower emissions of CO, VOCs, and PM 4.

The emissions from the boiler and fugitive sources are subject to both National Ambient Air
Quality Standards (NAAQS) and Prevention of Significant Deterioration (PSD) rules. This is
important because, as discussed below, these rules are specifically designed to ensure that there
are no significant adverse impacts to human health or welfare, and that there is no significant
deterioration of existing air quality. The NAAQS establish both primary standards, designed to
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protect human health, and secondary standards, designed to protect public welfare (i.e.,
aesthetics, etc.)'. The primary NAAQS establish concentrations of certain criteria pollutants that
can exist in the ambient air (which is defined as air outside of industrial facility boundaries)
without causing adverse health impacts. The standards are set to provide an ample margin of
safety and to consider the cumulative impacts from all emissions in the area, including those
from industrial facilities, as well as those from area sources such as motor vehicles.” The
NAAQS are incorporated into state Jaw under LAC 33:111.Chapter 7.

The PSD program extends even further protection to ambient air. The PSD rules are applicable
for all criteria pollutants in areas that already have ambient air quality better than required by the
NAAQS. These rules were designed to keep such “clean” air areas from backsliding into non-
attainment with the NAAQS. They provide a ceiling on how much additional pellution can be
tolerated through setting PSD “increments,” which are small allowable additions to the baseline
clean ambient air levels already in existence when the PSD rules for each criteria pollutant were
established. Thus, the PSD ruies do not necessarily allow ambient air quality levels in an area to
rise up to the NAAQS levels, which, as discussed previously, have been determined to be
protective of human health with an adequate margin of safety. LAC 33:111.509 contains the PSD
rules.

St. Charles Parish is in compliance with all NAAQS, including the recently promulgated PM,s.
This means that the PSD rules apply to all criteria poliutants in St. Charles Parish. The PSD rules
apply to emissions of PM 10, NOX, SO2, VOCs, CO, lead, and certain other sulfur compounds.
These rules will not allow any new growth in industry if certain levels of these criteria poliutants
are exceeded.

I . e
In a publication entitled “EPA’s Updated Clean Air Standards A Common Sense Primer.” September 1997, EPA stated: Since

the Clean Air Act’s inception in 1970, Congress has directed EPA to set National Ambient Air Quality Standards (NAAQS) for
the six most common air pothutants. The Clean Air Act requires these standards to be set at levels that profect public health."
Emphasis added. [n another publication, *The Plain English Guide to the Clean Air Act,” EPA-400-K-93-001, USEPA further
explained the NAAQS as follows: “A few common air pollutants are found all over the United States. These pollutants can injure
health, harm the environment and cause property damage.”

EPA calls these pollutants criteria air pollutants because the agency has regulated them by first developing health-based criteria
(science-based_guidelines) as the basis for setting permissible levels. One set of limits (primary standards) protects health;
another set of limits (secondary standards) is intended to prevent environmental and property damage. A geographic area that
meets or does better than the primary standard is called an attainment area; areas that don’t meet the primary standard are called
nonattainment areas. The Little Gypsy site is located in a parish that is attainment for all criteria pollutants,

The Clean Air Act requires EPA to review the NAAQS every five years to assure that the standards provide adequate public
health protections, The law also requires EPA 1o consult with the Clean Atr Scientific Advisory Committee (CASAC). a
Congressionally-mandated group of independent scientific and technical experts drawn [rom academia, industry. and the states.
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In addition to providing for only incremental increases in ambient concentrations (which fall
below NAAQS allowable health-based levels), the PSD rules also require application of Best
Available Control Technology (BACT). In seeking a PSD permit, a facility must evaluate
potentially available pollution control technologies among competing alternatives to select
BACT. In conducting this review, the applicant must use a “top down” approach, whereby the
available technology that results in the lowest emissions must be selected first and can be
rejected as BACT only if other environmental, energy, or economic considerations indicate that
it is not feasible. The BACT review for this permit is contained in Part 4 of the application for
the Little Gypsy Facility.

As discussed in Part 4 of this application, BACT for the CFB .Unit varies by pollutant and is
based on proven technologies in use across the U.S. and accepted by the U.S. Environmental
Protection Agency. For this project, BACT for solid fuel-fired units at various plants was
evaluated, from the EPA’s RACT/BACT/LAER Ciearinghouse (RBLC) and from accepted
industry standards and BMPs. The technologies to be used for this project are summarized in
Table 1-2 and Table 1-3.

Table 1-2
Steam Generators BACT Summar

Emission-Limit

Pollutant - .  Control Method: - .
- ' L a _ ' Ib/MMBtu
CFB Technology and Selective Non- 0.07 (base load)
NOy ) .
Catalytic Reduction (SNCR) 0.15 {<60% load)
CFB Technology and Limestone Injection
S0; with post-combustion Lime Spray Dryer 0.15
{(FGD)
PM,, Filierable CFB Technology and Fabric filter 0.011
PM,; Condensable No direct control -
i 0.10 (base load)
cO Combustion Controls

0.15 {(<60% load)
vOC Combustion Controls 0.0047
CFB Boiler Technology, FGD, and Fabric

H,S0 , 0.0012
E filter
. CFB Boiler Technology, FGD, and Fabric .
Fluorides (as HF) Ry i 8.34-10™
filter
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in the SCR process) will be limited to 5 ppmv in the flue gas that exits the stack. The CFB boiler
technology, with a polishing scrubber on the back-end, maintains a BACT limit of 0.10
Ib/MMBtu for SOj. The polishing scrubber operates by flue gas entering into a scrubbing

chamber and then reacting with an atomized shurry of slaked lime and recycled reagent. The
product of this reaction of the desulfurized flue gas and solid particulates consists mostly of
nonhazardous calcium sulfite, calcium sulfate, and unreacted lime. Particulate matter generated
in the polishing scrubber process is collected in a fabric fitter (bag house) collector, as described
below.

For PM,y control for the boiler flue stack, bag house filters will be installed for removal of fly
ash. Downstream of the polishing scrubber, particulates from the scrubbing process will be
collected in a series of bag house fabric filter modules. In the bag house, the particulates collect
on the filter bags as the gas passes through. The collected particulates form a cake on the bag,
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