CORRESPONDENCE
MAR 26, 2014
DOCUMENT NO. 01311-14

Shawna Senko

From: Shawna Senko

Sent: Wednesday, March 26, 2014 8:47 AM

To: 'Diana Csank'

Subject: RE: Revised Copy of Comments for Docket No. 13031-El

Per this message, the Sierra Club has been added as an interested person for Docket No. 130301-El

Shawna Senko

Florida Public Service Commission
Office of Commission Clerk

2540 Shumard Oak Boulevard
Tallahassee, Florida 32399-0850
850-413-6770

From: Diana Csank [mailto:diana.csank@sierraclub.org]

Sent: Wednesday, March 26, 2014 8:40 AM

To: Shawna Senko

Subject: Re: Revised Copy of Comments for Docket No. 13031-EI

Good morning, Shawna:

Thank you for the email below. Yes, please list me as an interested person using the contact information
in my signature block.

Best regards,
Diana

On Wednesday, March 26, 2014, Shawna Senko <SSenko@psc.state.fl.us> wrote:

Good morning Mrs. Csank,

Per this message, your comments are being placed in Docket Correspondence - Parties and Interested Persons,
DN 01311-14, in Docket 130301-El.

| also noticed that the Sierra Club is not actually listed as an interested person for Docket No. 130301-El. If you
would like me to add the Sierra Club, please confirm that | may use the information in your signature block
below.

Have a great day,


FPSC Commission Clerk
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DOCUMENT NO. 01311-14


Shawna Senko

Florida Public Service Commission
Office of Commission Clerk

2540 Shumard Oak Boulevard
Tallahassee, Florida 32399-0850

850-413-6770

From: Diana Csank [mailto:diana.csank@sierraclub.org]
Sent: Tuesday, March 25, 2014 6:25 PM

To: Records Clerk

Cc: Bradley Marshall

Subject: Revised Copy of Comments for Docket No. 13031-El

Attached please find a revised copy of comments from Sierra Club and Earthjustice, interested
persons in Docket No. 13031-El. Should you have any questions, my contact information is
below.

Best regards,

Diana

Diana Csank

Associate Attorney

Sierra Club

50 F St. NW, 8th Floor
Washington, DC 20001
(202) 548-4595 (direct)
(413) 768-7313 (mobile)
Diana.Csank@sierraclub.org

Diana

Diana Csank

Associate Attorney
Sierra Club

50 F St. NW, 8th Floor
Washington, DC 20001
(202) 548-4595 (direct)
(413) 768-7313 (mobile)



Diana.Csank@sierraclub.org




Shawna Senko
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From:

Sent:

To:

Cc:

Subject:
Attachments:

Diana Csank <diana.csank@sierraclub.org>
Tuesday, March 25, 2014 6:25 PM

Records Clerk

Bradley Marshall

Revised Copy of Comments for Docket No. 13031-El
2014 03 25 NGO Comments - Revised Copy.pdf

Attached please find a revised copy of comments from Sierra Club and Earthjustice, interested persons in
Docket No. 13031-EI Should you have any questions, my contact information is below.

Best regards,
Diana

Diana Csank

Associate Attorney

Sierra Club

50 F St. NW, 8th Floor
Washington, DC 20001
(202) 548-4595 (direct)
(413) 768-7313 (mobile)
Diana.Csank@sierraclub.org
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March 25, 2014

Ms. Carlotta S. Stauffer

Director, Office of Commission Clerk
Florida Public Service Commission
2540 Shumard Oak Blvd.
Tallahassee, Florida 32399-0850

Re:  Docket No. 130301-El, Petition To Modify Scope Of Existing Environmental
Program By Duke Energy Florida, Inc.

Earthjustice and Sierra Club, on behalf of Sierra Club’s over twenty-nine
thousand Florida members, file these comments to reiterate that Duke Energy Florida,
Inc. (Duke) should retire Crystal River units 1 and 2 (CR South) by 2016 because
additional Mercury and Air Toxics Standards (MATS) compliance expenditures are not
prudent. As we have shown in a series of filings before the Commission in recent years,
Duke has yet to submit a plan for providing customers low-cost, low-risk power. See
2012 and 2013 Ten-Year Site Plan Comment Letters, attached as Exhibits A, B, and C
(“TYSP Comments”). Duke continues this pattern here by failing to give the
Commission—and the public—a full accounting of the costs associated with Duke’s plan
to temporarily comply with MATS while continuing to operate CR South. By presenting
merely two options—continued operation of CR South or purchasing power—Duke
offers a myopic and an unduly narrow account of what is possible over the next five
years, until Duke’s binding commitment to stop burning coal at CR South takes effect in
2020. Clean, low-cost, low-risk alternatives would allay concerns regarding Duke’s over-
reliance on natural gas. They would also continue to serve Duke’s load requirements long
after 2020. Yet Duke’s plan for CR South would forgo any serious effort to advance such
alternatives, instead opting to sink millions of dollars into old coal units that must go
offline in six years to comply with the Regional Haze Rule. This is far from prudent.

The Commission should deny Duke’s Petition for three key reasons: First, Duke
has not fully accounted for the costs of continuing operations at CR South, especially the
additional, reasonably foreseeable environmental compliance costs that arise within the
next six years. Second, in the Petition and publicly available filings in Docket No.
130301-El, Duke fails to account for how energy efficiency—the lowest-cost, lowest-risk
resource—could help meet load requirements in the absence of CR South. Third, Duke
has given short shrift to renewable resources, another low-cost, low-risk alternative,
which could take the form of short or long-term power purchase agreements, expanded
distributed generation, and even utility-scale renewable systems built by Duke to serve
load requirements by 2018 and beyond.
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For these three reasons, detailed below, Earthjustice and Sierra Club maintain that
Duke should retire CR South in 2016 and the Commission should deny Duke’s petition.
Section | discusses why additional MATS compliance expenditures are imprudent and
liable to run up CR South’s environmental compliance tab. Sections Il and Il1 show that
to protect customers from any risk associated with retiring CR South and the possible
over-dependence on natural gas which this retirement may promote, it is incumbent on
Duke to emphasize efficiency and renewable energy options as alternatives to coal- and
gas-burning capacity in resource planning.

I. Duke’s Proposed Retrofit Is Imprudent and Duke Should Retire CR South
Given The Hundreds of Millions of Additional Costs And Other Risks
Associated With Continued Operation That Duke Has Failed to Disclose.

The continued operation of CR South is uneconomic for many reasons.
Earthjustice and Sierra Club have repeatedly voiced our chief concern that new
environmental rules will be taking effect and rendering CR South uneconomic.
Compliance costs of EPA rules expected to take effect in the next six years alone will
easily cost over $1 billion for CR South, dwarfing the estimated regulatory cost submitted
by Duke in this docket. Units 1 and 2 were originally brought online in the late 1960s,
and are operating without major pollution controls, including smokestack scrubbers.
These units are an increasingly bad deal for Duke’s customers: In addition to posing a
serious threat to public health, as discussed in our earlier comments, they would require
hundreds of millions of dollars more in compliance costs to operate—even in the short
term. See 2012 TYSP Comments, Ex. A

Further, utilities and regulators around the country are recognizing that rising
pollution control and fuel costs make coal power uneconomic. The Energy Information
Administration (EIA) reports that since November 2013 utilities and generators have
announced the planned retirement of 5,360 MW of coal-burning generation. See EIA,
Planned coal-fired power plant retirements continue to increase (Mar. 20, 2014),
http://www.eia.gov/todayinenergy/ detail.cfm?id=1549 (“EIA Coal Forecast”). Duke has
a responsibility to address this industry trend favoring retirement over retrofit in Duke’s
plans surrounding CR South. Instead, through a piece-meal approach that only
acknowledges two out of the possible six or more EPA rules that will impact CR South’s
continued operation over the relevant planning horizon, through 2020 and beyond, Duke
has failed to substantiate the prudency of the proposed MATS and BART-only
compliance expenditures. As detailed below, the upcoming EPA rules will impact CR
South over the next few years, with some rules possibly impacting the units as early as
this year. The resulting multi-million dollar life-extension projects that the aging units 1
and 2 would require to operate over the next six years—and that Duke has failed to
disclose here—render these units uneconomic, consistent with the industry trend.

a. Impacts Of Dry Sorbent Injection On Electrostatic Precipitator (ESP)
Performance — Approximately $125 Million More in Compliance Costs
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To show that the proposed MATS compliance measures will actually result in
MATS compliance, Duke performed several test burns at CR South, monitoring
emissions under several test conditions. The test burn results suggest—but Duke has
failed to disclose—that Duke would have to spend approximately $125 million for
baghouses to comply with MATS, even for just the few years CR South would operate
beyond April 2016.

Recall that Duke’s test conditions included the use of coal from a different source
(West Elk Colorado coal as opposed to the normal Central Appalachian coal), and the
addition of hydrated lime and activated carbon as injectants at varying rates. While these
test results demonstrate that Duke may be able to meet the MATS emissions limitations
using a combination of West Elk Coal, hydrated lime injection, and activated carbon
injection, these test results also include very worrying data regarding the performance of
the ESP in its ability to remove particulate matter (PM) from the emissions of CR South.

As shown in attached Exhibit D, the MATS test burn results show a marked
increase in PM emissions over the baseline emissions established during the first test
runs. Further, the test burn results show that PM emissions more than doubled during the
test trials using hydrated lime and/or activated carbon. No surprise here; DSI can inhibit
the efficiency of ESPs. Although Duke claims that Duke will make changes to CR
South’s ESP, such changes would likely be insufficient for Duke to avoid New Source
Review, or to avoid going over PM emission limits (currently set at 0.1 Io/MMBtu). New
Source Review is triggered by the addition of a “significant” increase of a criteria
pollutant, defined as 25 tons per year, including PM, due to any kind of modification. As
the test burn results show, New Source Review will be triggered by Duke’s current
MATS compliance plan, which will require the installation of the best available control
technology. 42 U.S.C. § 7475. Based on the MATS test burn results, for example, for
Crystal River unit 1, PM emissions for the baseline averaged approximately 0.05
Ib/MMBtu (this baseline is not necessarily the baseline the utility would use in New
Source Review calculations, but is illustrative of the approximate baseline Duke Energy
would need to use). At 92% load, using the West Elk coal and the hydrated lime and
activated carbon, PM was emitted at a rate of 0.119 Ib/MMBtu, more than double the
baseline rate under the same loading conditions. Heat input at the time was about 3,400
MMBtu per hour. PM was emitted at a rate of 0.069 Ib/MMBtu in excess of baseline
conditions. At that rate of excess emissions, Crystal River unit 1 will emit over 1,000
pounds of extra PM a year over baseline, well over significance thresholds. Crystal River
unit 2 produced almost identical MATS test burn results.

To control the increased PM emissions due to the inhibited ESP performance,
comply with current permit limits, and comply with New Source Review, Duke will have
to install baghouses under the current MATS compliance plan for CR South. This retrofit
will cost Duke—and Duke’s customers—approximately $125 million. See attached
Exhibit E (showing approximate costs of baghouse retrofit on coal unit). This is not the
only area where Duke has grossly underestimated the environmental compliance costs of
continuing to operate CR South.
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b. 1-Hour SO, National Ambient Air Quality Standards — Approximately
$445 Million More in Compliance Costs

MATS compliance aside, CR South will require a scrubber to comply with the
SO, National Ambient Air Quality Standards (“NAAQS”), see 40 C.F.R. § 50.17, which
would cost Duke—and Duke’s customers—approximately $445 million. See Exhibit F,
BART documentation at 47. The NAAQS are public health protections that aim to
maintain the air quality at the minimum standard needed to protect public health. The
new 1-hour annual ambient air quality standard for SO is 7 parts per billion. As shown
in the attached Exhibit G, Crystal River SO, emissions cause gross violations of this
standard that Duke will be forced to correct.

More specifically, emissions at Crystal River will have to be reduced by 79.1%,
with an average SO, emission rate of 0.25 Ibs/MMBtu. See Exhibit G at 4. Based on the
test burn results provided by Duke regarding MATS compliance, switching to lower
sulfur coal for units 1 and 2 for MATS compliance will aid with NAAQS compliance, but
not nearly enough to achieve full compliance. According to the Continuous Emissions
Monitoring data during the test burn time period, and excluding when Appalachian coal
was used (as SO, emissions were significantly higher during this time period, thus
making the following analysis more conservative, assuming arguendo that Duke will
switch to a lower sulfur coal), see Exhibit D, Crystal River unit 1 emissions for SO,
averaged 0.739 lbs/MMBtu while burning low sulfur coal, and had an average heat input
of 2954 MMBtu/hour. Notably, this average heat input rate is lower than normal for
Crystal River unit 1, as Duke performed the test burn with loads as low as 70%, and only
as high as 92% (see Exhibit D, test burn results). Crystal River unit 2 averaged 0.710
Ibs/MMBTtu for SO,, and had an average heat input of 3851 MMBtu/hour. Unit 4, as a
basis for comparison and because the NAAQS compliance will have to be accomplished
on a facility wide basis, averaged 0.120 Ibs/MMBtu for SO,, with an average heat input
of 5709 MMBtu/hour. Unit 5 averaged 0.105 Ibs/MMBtu for SO,, with an average heat
input of 5108 MMBtu/ hour while operational. Even with the lower emissions rates from
Crystal River units 4 and 5, the facility average for the plant was still 0.348 Ibs/MMBtu
for SO,. Because of the conservative assumptions of these calculations, and the
artificially lower loading at units 1 and 2 because of the nature of the MATS testing, in
actual operation, this emissions rate is likely to be significantly higher, even assuming
that Duke Energy will use low sulfur coal at units 1 and 2 as they did for most of the
MATS compliance testing. In any case, this testing demonstrates that the Crystal River
facility, because of units 1 and 2, is well in excess of the SO, emissions rate of 0.25
Ibs/MMBtu needed for compliance with the NAAQS standard, even if Duke Energy
switches to low sulfur coal (for the Continuous Emissions Monitoring Data used to
calculate these averages, see Exhibit H).

This means that it is likely that a scrubber will be required for NAAQS
compliance as long as CR South is operational. The installation of a scrubber at Crystal
River will cost Duke Energy, and ultimately its ratepayers, approximately $445 million.
See Exhibit F, BART documentation at 47. As is clear by now, any investments in the
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continued operation of CR South cannot be prudently incurred when such necessary and
expensive environmental compliance measures are at hand.

c. Cross-State Air Pollution Rule — Approximately $182 Million More in
Compliance Costs

The Cross-State Air Pollution Rule, also known as the Good Neighbor Rule, is
designed to prevent upwind states from causing violations of the NAAQS in downwind
states. Complying with this Rule would require Duke to spend significant sums on NOx
allowances for CR South, if such allowances are even available on the market, or, more
likely, Duke will have to retrofit CR South with selective catalytic reduction (SCR) at a
cost of approximately $182 million.

The Cross-State Air Pollution Rule, 76 Fed. Reg. 48 (Aug. 8, 2011) is currently
before the United States Supreme Court. See Environmental Protection Agency v. EME
Homer City Generation, No. 12-1182 (2013). Under this version of the Good Neighbor
Rule, the historic baseline of NOy emissions for ozone season for the entire Crystal River
facility is 17,881 tons per ozone season each year. With the installation of selective
catalytic reduction (SCR) on Crystal River units 4 and 5, NOy emissions have fallen on a
facility-wide basis for Crystal River, but have not decreased enough. Crystal River will
get allocations to emit 2,850 tons of NOx per 0zone season per year, but in 2013, emitted
3,940.6 tons of NOy during the ozone season. See Exhibit I. CR South, on its own,
emitted a total of 2,706 tons of NOy during the ozone season. Under the Cross-State Air
Pollution Rule, CR South will only be allocated 892 tons of NOy to emit during the ozone
season. Therefore, Duke would have to spend significant sums on buying the allowances,
needed to make up the shortfall, if available, or, more likely, Duke would have to retrofit
CR South with SCR at a cost of approximately $182 million. See Exhibit F at 49.
Moreover, the Cross-State Air Pollution Rule could come into effect shortly after the
Supreme Court renders a decision, which is expected this year. In other words, Duke—
and Duke’s customers—would likely face this cost by 2015 if CR South continues to
operate.

d. Cooling Water Intake Structure Rule — Approximately $45 to $780 Million
More in Compliance Costs

Another rule that will have a costly impact on CR South—Iikely between $45
million and $780 million—is the Cooling Water Intake Structure Rule, set to be finalized
by April 17, 2014, see Exhibit J. This rule is intended to establish requirements under
section 316(b) of the Clean Water Act. See 76 Fed. Reg. 22174 (Apr. 20, 2011). The
Rule would establish national requirements regarding the location, design, construction,
and capacity of existing cooling water intake structures with a technology standard
reflecting the best technology available for minimizing adverse environmental impact.
The purpose of this is to minimize adverse environmental impacts by substantially
reducing the harmful effects of impingement and entrainment that currently occurs at
cooling intake structures. Large coal plants with once through cooling water, including
CR South, cause the greatest harm. The environmental harm these structures cause is
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immense, and thus, so are the proposed solutions by EPA. EPA proposed several options
for addressing this problem. As shown in Duke’s ten-year site plan, depending on which
option EPA chooses, compliance costs for CR South would run between $45 million and
$780 million. See Exhibit K at 42. EPA’s decision should be published by the time the
Commission makes a decision on this docket. Therefore, the Commission should include
the expected environmental compliance costs of this rule in its consideration of Duke’s
Petition; there is absolutely no excuse for Duke’s omission of such costs.

e. Coal Ash Residuals Rule

In 2010, EPA issued a proposed rule for regulating the disposal of coal
combustion residuals under the Resource Conservation and Recovery Act. 75 Fed. Reg.
35,128 (June 21, 2010). Coal combustion residuals contain many harmful toxins,
including mercury and arsenic. Coal ash spills around the country, most recently in the
Dan River, illustrate the danger presented by coal combustion residuals which turn water
into toxic sludge. Depending on the approach EPA adopts in the final rule, this could
significantly increase the cost of disposal of coal combustion residuals, including for CR
South. The final rule should be issued by December 2014.

f. Effluent Limitations Rule

EPA has also recently proposed an effluent limitations rule for existing power
plants. 78 Fed. Reg. 34432 (June 7, 2013). Compliance will be required by July 2017.
As noted by EPA, power plants alone contribute 50-60 percent of all toxic pollutants
discharged to surface waters by all industrial categories currently regulated. EPA is
considering 8 different regulatory options for establishing different technology standards
that could include significant new treatment requirements to ensure coal power plants
stop destroying our water. The costs for CR South to comply with this rule will certainly
be millions of dollars, although an exact estimate is difficult considering it is unknown
which option EPA will choose.

These new environmental compliance rules show that it will cost hundreds of
millions of dollars, probably over $1 billion, just to bring CR South into compliance with
environmental regulations. Considering that CR South is already mandated to retire by
the end of 2020, investments of such large sums of money cannot be considered to be
prudently incurred. Duke Energy’s ratepayers are already on the hook for the failed
Crystal River unit 3 nuclear power plant, and for the proposed and now indefinitely
postponed Levy Nuclear project. These ratepayers should not be on the hook for
hundreds of millions of more dollars spent on a power plant that will not be able to
produce power because of a mandatory retirement. As described in more detail in
sections Il and Ill, Duke should be investing its money in energy efficiency and
renewable energy to meet the energy needs of Floridians, instead of wasting money on
two aging coal units that have no future and must go offline by 2020 to comply with the
Regional Haze Rule.
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I1. Energy Efficiency Is The Least-Cost, Least-Risk Resource, And The
Commission Should Require Duke To Show To What Extent Energy
Efficiency Investments Could Obviate The Need For The Proposed
Expenditures.

Energy efficiency can rapidly produce hundreds of megawatts in savings; savings
that are sufficient to replace, at least in part, load requirements now met by CR South.
Notably, through utility-sponsored energy-saving measures Florida has already reduced
total electric energy consumption by an estimated 8,937 gigawatt-hours (GWh), and
achieved demand savings that have deferred the need for up to 60 typical 150 MW
combustion turbine units. See FPSC, Annual Report on Activities Pursuant to FEECA
(Sept. 2014), at 1 (“2014 FEECA Report”). The cost-effectiveness of such measures is
beyond dispute. See, e.g., Galligan et al., Evaluation of Florida’s Energy Efficiency and
Conservation Act (Dec. 7, 2012) at 9 (concluding “Florida’s DSM program costs per unit
of energy saved and capacity avoided are cost-effective compared with Florida’s average
costs for electricity, and are in line with costs in similarly situated states.”); see also
Billingsley et al., The Program Administrator Cost of Saved Energy for Utility Customer-
Funded Energy Efficiency Programs, Lawrence Berkeley National Laboratory (Mar.
2014), at xi, attached as Exhibit L (reporting on energy efficiency program cost data from
more than 100 program administrators in 31 states, primarily for the years 2009-2011
and finding that the national average levelized cost of energy savings is 2.1 cents per
kilowatt-hour, cheaper than any generation and most purchased power.).

Yet Duke’s Petition and the publicly available filings are virtually silent on
efficiency. This omission is inexcusable because Earthjustice and Sierra Club have
repeatedly called on Duke to fully incorporate efficiency into resource planning,
including the plans for CR South, as required by Florida law and recommended by
industry best practice. See TYSP Comments, Ex. A-C.

Efficiency is a viable option here. Recall that units 1 and 2 are currently rated to
produce 370 MW and 499 MW net, in the summer months. See Document No. 00692-
14, CR South Environmental Compliance Study (Dec. 2013), at 3. Further, Duke
estimates that continued operation would reduce the nominal full output of the units by
15%, but the changes needed to the electrostatic precipitators may drive down output
even further. Id. In sum, Duke needs less than 740 MW to replace the capacity from the
two units.

Potentially, Duke could cost-effectively replace this capacity with energy
efficiency, if Duke were to match other utilities—including Duke’s very own sister
subsidiaries—and move to incremental annual energy savings of 1% to 2% relative to
sales over the next five or six years. As Table 1 below shows, if Duke were to expand its
DSM program in Florida to the levels achieved by Duke in North Carolina or Duke in
Ohio, Duke would provide peak load savings close to 740 MW or exceed 740 MW within
5 to 6 years.
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Table 1. Comparison of Potential Summer Peak Load Savings®

Duke OH Level Duke NC Level
Year Incremental MW | Cumulative MW | Incremental MW | Cumulative MW
1 62 62 62 62
2 111 173 76 138
3 159 332 90 228
4 207 539 104 331
5 255 794 118 449
6 303 1,097 131 580

Also, while Duke’s subsidiaries in North Carolina and Ohio are more than doubling and
quadrupling the incremental annual energy savings rates of Duke’s Florida arm, they are
generating greater benefits for Duke’s customers in those states as summarized in Table 2

below.

Table 2. Comparison of Job Growth, Net Benefits, and Participant Counts for Duke?

Savings level Savings  Current

by Duke levelby  Dukein

Scenario Ohio Duke NC Florida
Annual energy savings as a percent of sales (%) 1.50% 0.65% 0.31%
Annual energy savings estimates (GWh) 546 236 112
Annual summer peak reduction (MW) 303 131 62
Annual energy savings relative to Duke Florida (%) 485% 210% 100%
Potential net job creation in the first year (# of jobs) 273 118 56
Net benefits (lifetime) ($000) 3,023 1,310 623
Program participants 623,868 270,343 128,555

! This analysis is primarily based on the analysis presented in Table 2. Annual incremental peak load
savings were assumed to increase linearly from the current level of 62 MW to the scales achieved by Duke
Ohio or Duke North Carolina.
2 Synapse Energy Economics estimated potential DSM program impacts, excluding solar pilot programs,
for Duke Florida regarding net job growth, net benefits, and program participants by scaling the current
program impacts by Duke Florida to the levels currently achieved by Duke Ohio and Duke North Carolina.
The summary of this analysis is presented in the table. Data source: Progress Energy “Progress Energy
DSM Annual Report for Calendar Year 2012”, May 1, 2013; ACEEE, “Positive Returns: State Energy
Efficiency Analyses Can Inform U.S. Energy Policy Assessments,” June 2008; and US EIA 861 database.
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Given these disparate levels of energy savings and related benefits, the Commission
should hold Duke to account for adding more energy efficiency to its power network as
an alternative to CR South’s continued operation. To do so, Duke may need to purchase
power for some time after retiring units 1 and 2 in 2016 to allow Duke’s Florida DSM
program to ramp up to point where it can fully make-up these units’ capacity. Then again,
again efficiency—the lowest-cost, lowest-risk resource—should be able to make-up the
capacity in as little as five years.

Earthjustice and Sierra Club also urge Duke to evaluate the potential for
efficiency to address the transmission concerns cited in this docket. Utilities around the
country are deferring expensive transmission and distribution system upgrades through
geographically-targeted energy efficiency programs. For example, Con Edison has
dispatched demand-side efficiency measures to improve grid reliability in New York City
and has effectively deferred upgrades in more than one third of its distribution networks.
See Neme et al., US Experience with Efficiency as a Transmission and Distribution
M. Notably, Con Edison’s resulting savings were very close to forecast needs and
provided more than $300 million in net benefits to customers. 1d. As another example, in
2008, NV Energy in Nevada used targeted demand-side management programs such as
rebates on Energy Star Appliances, commercial retrofit incentives, and low-income
weatherization to avoid new transmission lines to growing parts of the state, which saved
customers money on their bills through end-use efficiency and through the avoidance of
costly transmission upgrades. Id. at 16-17. Here, in addition to accounting for efficient
transmission and distribution investments options, Duke should investigate targeted non-
wires alternatives, which could create immediate reductions in peak demand, decreases in
congestion, and actively defer some of the costly transmission investments that Duke is
currently considering.

The time is particularly ripe for Duke to advance energy efficiency due to the
sweeping changes in Duke’s power network, as discussed in our previous comment
letters, including: closure of Crystal River unit 3, the finalization of long-delayed public
health and environmental rules, flattening load requirements, and risky over-reliance on
natural gas. Fortunately, Florida’s comprehensive resource planning processes—namely
Ten-Year Site Planning and the Florida Energy Efficiency and Conservation Act goal-
setting—require Duke to fully assess the potential demand-side and supply-side energy
efficiency advancements in Duke’s Florida power network. Therefore, Duke should
already be modeling the viability of energy efficiency as a resource option throughout its
power network, and have the results readily available to present to the Commission here.

I11.Renewable Resources Are Low-Risk, Low-Cost Alternatives And There Is No
Excuse For Omitting Them As An Option Here.

Florida has some of the best potential for solar power in the country, yet only a
small portion of Duke’s power network relies on solar generation or other renewable
resources. By comparison, utilities around the country are opting to purchase renewable
resources like solar power—even over natural gas—citing their low costs and risk-
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hedging value against fossil fuel-burning generation. Neighboring Georgia offers a good
example: Within four years (2012-2016), Georgia Power Company will add over 700
MW of solar to its network. See Advanced Solar Initiative, http://www.georgiapower.
com/about-energy/energy-sources/solar/asi/advanced-solar-initiative.cshtml; see also,
Ivan Penn, Georgia utility regulator: Sunshine State to lose solar race along with football
title, Tampa Bay Times (Nov. 19. 2013) http://www.tampabay.com/news/business/
energy/  georgia-utility-regulator-sunshine-state-to-lose-solar-race-along-with/2153172.
The following table shows other recent examples of renewable power purchase

agreements:

Table 3. 2013-2014 Examples of Renewable Power Purchase Agreements

Date State | Utility Resource | MW Cost Source
11/8/13 NM El Paso Electric Solar 35 $57.90/MWh NM Public Regulation
Company Commission Case No. 12-
00386-UT
11/8/13 NM Southwestern Wind 199 $19.18/MWh NM Public Regulation
Public Service Commission Case No. 12-
Company 00233-UT
11/8/13 NM Southwestern Wind 249 $21.20/MWh NM Public Regulation
Public Service Commission Case No. 12-
Company 00233-UT
11/8/13 NM Southwestern Wind 250 $20.15/MWh NM Public Regulation
Public Service Commission Case No. 12-
Company 00233-UT
12/10/13 | CO Public Service Solar 170 Bids for PV CO Public Utilities
Company of solar were the Commission Decision No.
Colorado least cost C13-1566
resource in the
portfolio
1/2/14 MN Geronimo Solar 20 Solar won out http://www.eenews.net/g
Energy large against natural reenwire/stories/1059992
arrays | gasinaheadto | 330/print
head price
comparison,
without state
subsidy
3/10/14 TX Austin Energy Solar 150 5 cents/KWh https://www.greentechm
edia.com/articles/read/Ch
eapest-Solar-Ever-Austin-
Energy-Buys-PV-From-
SunEdison-at-5-Cents-Per-
Ki
320/14 CA Palo Alto Solar 398 4 cents/KWh http://www.greentechme
KW dia.com/articles/read/Ana
tomy-of-a-PPA-4-Cent-Per-
Kilowatt-Hour-Solar-in-
Palo-Alto-CA.

Despite these industry trends, Duke has failed to account for the option of adding
solar and other renewable resources more rapidly to its network. Duke has no excuse.
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Sierra Club urged in comments last year that, at a minimum, Duke should test the market
and disclose the results by issuing an RFP for renewable power like GPC did. See 2012
TYSP Supplemental Comments, Ex. C. Further, distributed generation and self-built
utility-scale solar systems are also options that Duke must explore under the FEECA
goal-setting and TYSP processes, and should present here—at least as an option to serve
load requirements by 2018 given the additional time potentially needed to ramp up these
types of renewable resources.

1. Conclusion

For all the reasons reiterated in this Comment Letter, Earthjustice and Sierra Club
respectfully request that the Commission deny Duke’s Petition. Duke’s proposed
expenditures to temporarily comply with MATS and keep CR South operating are
imprudent. Further, to protect Duke’s customers from any risk associated with retiring
these units and the possible over-dependence on natural gas which they may promote, the
Commission should emphasize efficiency and renewable energy options as alternatives to
coal- and natural gas-burning capacity. We look forward to continuing to working with
the Commission to ensure that Florida ratepayers secure healthier air and a more reliable
and efficient electricity system. Should Staff or Commissioners have any questions or
wish to discuss this matter, please contact one of the undersigned.

Sincerely,
Is/

Diana A. Csank

Sierra Club

50 F St. NW, 8th Floor

Washington, DC 20001

(202) 548-4595 (direct)
Diana.Csank@sierraclub.org

Qualified Representative for Sierra Club

Bradley Marshall

Associate Attorney

Earthjustice

111 S. Martin Luther King Jr. Blvd.
Tallahassee, FL 32301

P: (850) 681-0031

F: (850) 681-0020
bmarshall@earthjustice.org
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Exhibit A

July 2, 2012

Mr. Phillip O. Ellis

Strategic Analysis & Government Affairs
Public Service Commission

2540 Shumard Oak Boulevard
Tallahassee, FL 32399-0850
pellis@psc.state.fl.us

CC: Traci Matthews
tmatthew@psc.state.fl.us

Re: Comments on Progress Energy’s Ten-Year Plan Submittal

Dear Mr. Ellis and Ms Matthews:

Thank you for accepting these comments on behalf of the Sierra Club and its more than
27,000 Florida members, and on behalf of Earthjustice. We look forward to participating in the
Public Service Commission (PSC)’s Ten-Year Plan review process. We are writing to help inform
the Commission of serious regulatory risks which should be addressed in this Ten-Year Plan.

As you know, Ten-Year Plans are designed to provide a broad overview of a utility’s
“power-generating needs and the general location of its proposed power plant sites;”
accordingly, plans must be “suitable” for planning purposes. F.S. § 186.801; see also F.A.C. §§
25-22.070 & 25-22.071. These plans are among the many tools used by the Commission as it
fulfills its statutory responsibilities to maintain “sufficient, adequate, and efficient service” and
“fair and reasonable rates” for all Floridians. See, e.g., F.S. § 366.03.

To do so, the Commission will have to address the implications of substantial new
environmental compliance obligations at several aging coal-fired units. A recent report for
state utility commissioners, primarily authored by former Colorado PSC Chair Ron Binz, puts the
problem succinctly, reminding regulators that “[t]he U.S. electric utility industry, which has
remained largely stable and predictable during its first century of existence now faces
tremendous challenges,” including the prospect of substantial retirements of coal-fired power
plants. See Ron Binz & CERES, Practicing Risk-Aware Electricity Regulation: What Every State
Regulator Needs to Know (2012) at 5. These “retrofit or retire” decisions will lead to significant
changes in the Florida coal fleet, and the PSC will be charged with managing these shifts. As
Commissioner Binz writes:

The question for regulators is whether to approve coal plant closures in the face of new and
future EPA regulations, or to approve utility investments in costly pollution controls to keep
the plants running. Regulators should treat this much like an IRP proceeding: utilities

! Attached as Ex. 1.



should be required to present multiple scenarios differing in their disposition of the coal
plants. The cost and risk of each scenario should be tested using sensitivities for fuel costs,
environmental requirements, cost of capital, and so forth. In the end, regulators should
enter a decision that addresses all of the relevant risks.

Id. at 9.

These comments highlight some of these important risks. The Commission should use the
Ten-Year Plan informational docket to fully investigate them. We have submitted similar
comments addressing plans filed by several different utilities; this filing focuses on coal-fired
power plants operated by Progress Energy.

. Progress Energy’s Crystal River Plant Face Substantial Environmental Compliance
Costs

Units 1 and 2 at Progress Energy’s Crystal River plant were put into service in the late 1960s,
and are operating without major pollution controls, including smokestack scrubbers. See FL
DEP Air Operation Permit No. 0170004-025-AV (2011) at 6. These units are an increasingly bad
deal for ratepayers: In addition to posing a serious threat to public health, they are not
economic to operate. As utilities and PSCs around the country are increasingly recognizing,
rising pollution control and fuel costs make coal power an unattractive proposition, especially
as energy efficiency, demand-side resources, and renewable power become ever more
available and as natural gas prices continue at record lows. Multi-million dollar life-extension
projects for aging coal plants are not prudent in these circumstances. Progress has already told
FL DEP that it will consider retiring units 1 and 2 within the next decade. See Progress Energy
BART Implementation Plan for Crystal River Units 1 and 2 (June 2012) at 3.% Yet, Progress’s Ten-
Year Plan does not even mention these units, much less address their retirements.

Because of this striking gap, Progress’s plan is not “suitable” for planning purposes. See F.S.
§ 186.801. The likely retirement of the Crystal River units has important implications for the
“need ... for electrical power” in its service territory, and for how that need is to be met, as well
on “fuel diversity within the state,” the “environmental impact” of any proposed replacement
power, and the state “comprehensive plan.” See F.S. § 186.801. The Commission should
therefore ensure that Progress submits a corrected plan which discloses its intentions as fully as
possible. Itis particularly important to do so because Progress will face compliance obligations
within the next few years that will lead to retirement decisions. The Commission can best
protect Floridians by beginning the planning process for these likely retirements now.

Crystal River Units 1 and 2 are likely retirement targets because both units lack “scrubbers,”
the flue-gas desulfurization systems required to remove SO,, which can cause deadly
respiratory damage, from their emissions. Scrubber systems for these plants would cost tens of
millions of dollars. Such an investment, and corresponding rate increase, would not be prudent

2 Attached as Ex. 2.



when much cheaper sources of power are available. Accordingly, the Commission should work
with Progress Energy to investigate retirement options for these plants.

In the discussion below, we explain the likely sources of scrubber liability for Crystal River,
before briefly highlighting the many other environmental compliance costs which Progress is
likely to face.

A. Likely Scrubber Liability for Crystal River Units 1 and 2

Three separate environmental and public health protection programs are likely to drive
scrubber installation requirements, and hence “retire or retrofit” decisions, at Crystal River: the
SO, National Ambient Air Quality Standards (“NAAQS”), 40 C.F.R. § 50.17, the Mercury and Air
Toxics Standards (“MATS”), 40 C.F.R. Subpt. UUUUU, and the Regional Haze Rule, 40 C.F.R. §
51.308.

i. The SO, NAAQS

Just five minutes of exposure to SO, can make people sick; in fact, the causal link between
this pollution and asthma attacks and other respiratory problems is the “strongest” such link
which the EPA’s scientific advisory board can identify. 75 Fed. Reg. 35,520, 35,525 (June 22,
2010). To protect the public from such pollutants, EPA is required to set NAAQS specifying the
safe level of public exposure; states then develop state implementation plans (SIPs) to ensure
that those standards are attained. See 42 U.S.C. §§ 7409 & 7410. EPA’s decision to protect
public health by lowering the NAAQS for SO, to a maximum allowable exposure of 75 ppb (a
concentration equivalent to 196.2 ug/m?) over an hour, see 75 Fed. Reg. 35,520 (June 22,
2010), thus obliges Florida to update its SIP to ensure that its citizens are protected from this
dangerous air pollution.

States are generally required to submit updated SIPs “within 3 years” after EPA updates a
NAAQS; because EPA finalized its NAAQS in 2010, Florida’s plan is due in 2013. 42 U.S.C. §
7410(a)(1). The plan must “provide[] for implementation, maintenance, and enforcement of”
the standard throughout Florida. /d. Although EPA’s approval and review process may delay
plan implementation for a year or two after submission, the Commission can reasonably expect
Florida’s SIP to be operating by 2015 or before.

This tight timeline is directly relevant to the Commission’s review of Progress Energy’s plans
because the Crystal River plant is causing violations of the NAAQS, and so will have to install
controls under any legal SIP. Sierra Club engaged an expert air modeler, Steve Klafka of Wingra
Engineering, to evaluate the plant’s compliance with the NAAQS, using EPA’s models and
methodology.3 We modeled both the plant’s allowable emissions — those authorized by its Title
V Air Operation Permit, No. 017000—025-AV, and its maximum emissions in 2011, the most
recent year with complete data in EPA’s Air Pollution Markets Database. Whether measured by

® The methodology is described in detail in the attached report, Ex. 3.
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its permit or by its most recent maximum emissions, the plant causes pollutants in the air near
Crystal River to reach dangerous levels.

The figure below shows the SO, pollution plume the plant would create when operating at
its permit limits. All colored areas violate the NAAQS. While the NAAQS is set at 196.2 ug/m3,
Crystal River’s permit allows pollution levels to soar to a maximum of 921.0 ug/ms, over 460%
of the safe value; even a bit further away from the plant, the pollution in the air directly over
residential areas and over Crystal Bay is well above safe levels.
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Importantly, Crystal River causes NAAQS violations even when operating below its
permitted maximums. Last year, the plant’s highest operating hour emissions saw SO,
concentrations reach 534.6 ug/ms, which is nearly three times the safe value. See Ex. 2 at Table
1.

To reduce this illegal pollution, Crystal River would have to cut total facility emissions by
79.1% from its current permit. /d. at Table 3. To do so, it is highly likely to have to install a
scrubber, thereby confronting hundreds of millions in control costs, which we document more
fully below. Importantly, these costs will be far outweighed by public health benefits. EPA
determined that the NAAQS will produce on the order of $36 billion in net benefits once safe
levels of SO, have been attained. 75 Fed. Reg. at 35,588. Crystal River residents will secure a
substantial portion of these benefits —in the form of fewer asthma attacks, emergency room
visits, and premature deaths — once the plant’s pollution has been controlled.

In short, the SO, NAAQS, a pollution control requirement which Progress Energy does not
even acknowledge in its Ten-Year Plan, is highly likely to require Crystal River Units 1 and 2 to
retrofit or retire. It is not the only requirement to do so, as we next discuss.

ii. MATS Requirements

In the Clean Air Act of 1990, Congress ordered EPA to investigate hazardous air pollutants
emitted by power plants, and to promulgate emissions standards for these pollutants if they
threatened public health. 42 U.S.C. § 7412(n)(1). Because coal power plants are dominant
sources of mercury, acid gases, and other highly toxic pollutants, EPA was obligated to issue
such standards, and finally did so in 2012, 22 years later. See 77 Fed. Reg. 9,304 (Feb. 16,
2012).

The final MATS rule issued in response to this Congressional mandate requires operators to
control mercury and acid gases. A smoke stack scrubber can be required to comply with EPA’s
control requirements. In EPA’s analysis of compliance options, it presumed that coal plants
emitting more than 2 lbs/MMBtu of SO, would have to install scrubbers to comply with the
standard. 77 Fed. Reg. at 9,412. Crystal River’s air operation permit allows it to emit 2.1
Ibs/MMBtu of SO,, meaning that the MATS rule will likely drive scrubbers installation at the
facility. See FL DEP Air Operation Permit 0170003-025-AV at 7. Notably, Crystal River is also the
single largest source of mercury in Florida, dumping more than 300 kg of mercury a year into
the air around the plant.* On both counts, MATS compliance will, accordingly, be a major focus
for the facility.

* See Laura S. Sherman et al., Investigation of Local Mercury Deposition from a Coal-Fired Power Plant Using
Mercury Isotopes, Environment Science & Technology (2012), attached as Ex. 4.
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The Clean Air Act requires that existing sources comply with MATS “as expeditiously as
practicable, but in no event later than 3 years after the effective date” of the standard. 42
U.S.C. § 7412(i)(3). Because MATS was promulgated and effective on February 16, 2012, plants
must comply by that date in 2015. Although limited compliance extension of up to 1-2
additional years may be available in some limited circumstances, see id., these extensions are
disfavored. Accordingly, Progress Energy will have to scrub Crystal River by 2015, or shortly
thereafter, or retire the facility, yet it entirely fails to acknowledge this major shift in its
operations in its Ten-Year Plan.

iii. Regional Haze Requirements

Since 1977, the Clean Air Act has required EPA and the states to make “reasonable
progress” towards restoring natural visibility in Class | areas — which are, essentially, national
parks and wildernesses. See 42 U.S.C. § 7491. EPA has been very slow to implement this
mandatory duty, but its rule to address regional haze, promulgated in 1999, are now being
implemented, and Florida is the process of a SIP revision intended to protect Class | areas
affected by sources in the state. See FL DEP, Regional Haze Plan for Florida Class | Areas (Draft
as amended May 2012).”

The regional haze rule requires that Florida impose controls at all sources of visibility-
impairing pollutants to the extent such controls will be needed to make reasonable progress
towards restoring natural visibility by 2064. See 40 C.F.R. § 51.308(d)(3). The Act and the Rule
also require sources which were in existence by August 7, 1977, but which had not been in
operation before August 7, 1962, to install “the best available retrofit technology” (BART) to
control visibility-impairing pollutants. 42 U.S.C. § 7491(b)(2)(A) & 40 C.F.R. § 51.308(e). FL DEP
has determined that the Crist facility is subject to BART. See FL Draft Regional Haze Plan at 102.

FL DEP had planned to rely upon a separate EPA SO, trading program, the Clean Air
Interstate Rule (“CAIR”) to address these requirements, but CAIR has been replaced with a new
program which does not control SO, in Florida. See 77 Fed. Reg. 31,240, 31,248 (May 25, 2012).
As such, FL DEP is reanalyzing control options and will have to propose source-specific control
requirements for Crystal River Units 1 and 2.

These controls are likely to drive scrubber requirements because, according to FL DEP,
SO, is the dominant source of visibility-impairing pollution in Florida. See, e.g., FL Draft
Regional Haze Plan at 91-92. Progress Energy has indicated as much to FL DEP. In a 2009 BART
permit, Progress Energy agreed to retire the Crystal River units by December 31, 2020, as long
as the second unit of its proposed Levy County nuclear facility was operating by that time.® Just
a few weeks ago, Progress submitted an updated BART implementation plan to FL DEP
indicating that, whether or not the Levy County facility comes online, it would either install a

> Available at http://www.dep.state.fl.us/air/rules/regulatory/regional haze imp.htm.
® See Air Permit No. 0170004-017-AC (Feb. 26, 2009) at 6, attached as Ex. 5.
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scrubber (by 2018 or 5 years after Florida’s haze SIP is approved), retire the units by December
31, 2020, or limit operations to keep the plant’s operations below BART limits.” Because BART
determinations will be approved within the next year, it is not at all clear how Progress expects
to run its plants until 2020. Retirement within the next few years is the more likely option.

iv. Scrubber Costs

We have calculated the approximate cost of installing and running scrubbers (at 90%
efficiency, a level which would likely be required, at a minimum, to meet the requirements of
all three relevant rules) at Crystal River Units 1 and 2, based upon the EPA’s Integrated Planning
Model and a scrubber-focused appendix developed by Sargent & Lundy.8 This model predicts
that the capital costs for fitting these units with scrubbers as $486 million. The result (including
operational costs) would be a $36.6/MWh spike in incremental costs. Progress Energy would no
doubt seek to pass these costs on to rate-payers if it opted to continue to run the plant, rather
than to retire it. These expenditures are extraordinarily high simply in order to extend the lives
of these decades-old, expensive, coal-fired power plants.

B. Other Environmental Liabilities

Scrubber costs are not the only liabilities Crystal River faces. There are also pending rules
requiring upgrades to coal plant cooling water systems, see 76 Fed. Reg. 22,174 (Apr. 20, 2011),
better handling and disposal practices for coal combustion waste, see 75 Fed. Reg. 35,128 (June
21, 2010), and new treatment systems for liquid effluent discharges,’ all of which are likely to
be finalized in the next two years. EPA is also updating the NAAQS for particulate matter and
for ozone. Moreover, EPA has recently proposed carbon controls for new electricity generating
units. See 77 Fed. Reg. 22,39 (Apr. 13, 2012). Once finalized, these rules will obligate EPA to
extend carbon controls to existing facilities, including Crystal River. See 42 U.S.C. § 7411(d).

The cumulative impact of these liabilities on Progress Energy will be large and are likely to lend
further weight to retirement decisions.

C. Likely Retirements

The cumulative compliance costs from all the rules which apply to Progress Energy’s Crystal
River units are substantial. Upon reviewing them, and considering the wide availability of more
inexpensive power sources, Progress is highly likely to follow industry trends towards coal
retirement.

Coal use is falling quickly, in response both to the cost of pollution controls and to national
economic trends, including the growth of inexpensive wind power and the boom in shale gas
production. As EPA has recently documented, “all indications suggest that very few new coal-

7 See Ex. 2, supra.
& All modeling parameters can be found at http://www.epa.gov/airmarkt/progsregs/epa-ipm/BaseCasev410.html.
% See EPA’s plans for this rule at http://water.epa.gov/scitech/wastetech/guide/steam _index.cfm
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fired power plants will be constructed in the foreseeable future.” 77 Fed. Reg. at 22,413, and
the Energy Information Administration (EIA) is documenting increasing retirements of existing
plants. In particular, the EIA’s Annual Energy Outlook for 2012 forecasts no new unplanned
coal capacity through 2020. RIA at 5-5. EIA’s most recent Electric Power Monthly report
confirms that this trend continues. Thus far this year, none of the 5,627 MW of new units to
come online are coal-fired; instead, new capacity additions are largely in renewable power or
natural gas. EIA, Electric Power Monthly June 2012 at Table ES3.'° Conversely, retirements to
date have been predominantly coal-fired units. See id. at Table ES4. Utilities across the country
have announced thousands of megawatts worth of coal retirements over the last few years."!

Industry-wide levelized cost figures compiled by independent analysts demonstrate why
these retirements are occurring. The most recent (2011) edition of Lazard’s Levelized Cost of
Energy Analysis,'? a widely-used reference, shows that energy efficiency, wind, and natural gas
combined cycle levelized costs are already below those of coal, as the figure below
demonstrates.
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Under these circumstances, prudent operators are increasingly deciding not to impose
additional costs on their ratepayers by running coal-fired units with costly new pollution
technology. Instead, they are opting to retire older units and pursue cleaner, cheaper, energy
options. Progress Energy could, and should, decide to follow the same course.

D. Recommended Commission Action

1% Available at: http://205.254.135.7/electricity/monthly/pdf/epm.pdf.

" see, e.g., Progress Energy Press Release, “Progress Energy Carolinas to retire coal power plant ahead of
schedule” (Apr. 1, 2011) (recording the retirement of four North Carolina coal plants), available at
https://www.progress-energy.com/company/media-room/news-archive/press-
release.page?title=Progress+Energy+Carolinas+to+retire+coal+power+plant+ahead+of+schedule&pubdate=04-01-
2011; FirstEnergy Press Release, “FirstEnergy, Citing Impact of Environmental Regulations, Will Retire Six Coal-Fired
Power Plants” (Jan. 29, 2012) (announcing the retirement of six coal plants in Ohio), available at
https://www.firstenergycorp.com/content/fecorp/newsroom/news releases/firstenergy citingimpactofenvironm
entalregulationswillretiresixc.html; Environment News Service, “Dominion Virginia to Replace Coal Plants with Gas,
Nuclear” (Sept. 7, 2011) (documenting retirement of two Virginia coal plants), available at http://www.ens-
newswire.com/ens/sep2011/2011-09-07-091.html.

12 Attached as Ex. 6.
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Progress Energy has entirely failed to address these environmental compliance issues, and
the impacts of retirements at Crystal River upon its system and upon ratepayers. The failure
renders the draft plan “unsuitable” as a planning document. See F.S. §186.801. The
Commission, “may suggest alternatives to the plan,” id., however, and may classify a plan as
suitable upon the submission of “additional data,” see F.A.C. § 25-22.071(5). We respectfully
request that the PSC exercise its authority to ensure that Progress’s plan provides adequate
data to allow the PSC and the public to address these plant retirements.

Specifically, we submit that the Commission should seek the following information from
Progress and require resubmission of a complete plan addressing these submissions:

1.

The utility should provide an analysis of all environmental compliance obligations
which it will experience at the Crystal River plant. For each requirement, the utility
should cite the relevant rule, explain how it is likely to apply to the plant, the likely
costs of compliance to the utility and to ratepayers, and the timeline on which
compliance will be required. The utility should also document any steps it has taken
to address these compliance obligations, and alternative steps it might take. For
instance, if the utility anticipates that it will have to install a scrubber to comply with
MATS, it should report to the Commission on scrubber installation and operation
costs, whether it has contracted to purchase a scrubber and on what timeline, and
what other options it has considered. See F.S. § 186.801 (requiring utilities to
document “[p]ossible alternatives to the proposed plan”).

The utility should provide a comparative analysis of compliance costs and the cost
costs of replacing the plant’s power through energy efficiency, demand response,
power purchase agreements, new generation facilities, or other means. See F.S.
§186.801 (requiring utilities to explain the impact of their plans on fuel diversity and
on the need for electric power in their regions). In light of this analysis, the utility
should indicate whether it intends to retire any facility, and on what timeline, and
the relative costs of retirement versus those of other options. If retirement has not
been selected but is being considered, the utility should indicate when the decision
will be made.

For any facility where retirement is possible, the utility should discuss how it intends
to address any reliability issues which may be caused by the retirement. The
Commission should play an active role in this regard, as it must maintain reliability of
the electric grid. See F.S. § 366.05(7)-(8) (authorizing the Commission to “require
reports from all electric utilities to assure the development of adequate and reliable
energy grids” and to order “installation and repair of necessary facilities” to address
reliability issues”). The Commission has determined that “[r]eserve margins in
Florida typically remain well above” relevant minimums through 2020, so system-
wide resource adequacy problems are unlikely, but the Commission may still need to
address localized reliability issues. If such problems appear to be present, the
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Commission should work proactively and transparently with the Florida Reliability
Coordinating Council to address them well in advance of any planned retirement.

We appreciate this careful consideration of Progress Energy’s environmental compliance
options, and any resulting plant retirements, and remind the Commission that such thorough
analysis is required to ensure that the Ten-Year Plan complies with legal requirements. We
request that the Commission share the results of its inquiry with us and with the public, and
request formal notice of the Commission’s next steps.

Please contact the undersigned with any concerns or questions.

Sincerely,

s/ Craig Holt Segall

Craig Holt Segall

Sierra Club Environmental Law Program
50 F St NW, Eighth Floor

Washington, DC, 20001

(202)-548-4597
Craig.Segall@sierraclub.org

Alisa Coe

Earthjustice

111 South Martin Luther King Jr. Blvd.
Tallahassee, FL 32301

(850) 681-0031
acoe@earthjustice.org
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Exhibit B

M. Phillip O. Ellis

Strategic Analysis & Government Affairs
Public Service Commission

2540 Shumard Oak Boulevard
Tallahassee, FL. 32399-0850
pellis@psc.state.fl.us

CC: Traci Matthews
tmatthew(@psc.state.fl.us

Re: Comments on 2013 Ten-Year Plan Submittals
Dear Mr. Ellis and Ms Matthews:

Thank you for accepting these comments on behalf of the Sierra Club and its nearly 27,000 Florida
members and on behalf of Earthjustice. We appreciated the opportunity to participate in the Public
Service Commission (PSC)’s Ten-Year Plan review process in 2012, and are happy to continue our
participation this year.

In last year’s comments,' we asked that the PSC consider the implications of the retirement of Duke
(then Progress) Energy’s Crystal River Units 1 & 2, and of Gulf Power’s Lansing Smith Units 1 & 2.
We advised the PSC that the units had significant environmental compliance obligations which
rendered them noneconomic to run in the near-term, but that neither company had included full
analysis of that possibility in its submittal.

We appreciate that the PSC addressed these retirement issues in its review of the 2012 plans. See, e.g.,
PSC, Review of the 2012 Ten-Year Site Plans (“2012 Revien”’) at 3. We respectfully submit that that
analysis should continue in further depth this year because both utilities have now confirmed our
retirement predictions from last year. Duke has committed to retiring Crystal River 1 & 2 for
economic reasons and Gulf, though it has not made a final decision, has deferred further
environmental compliance work on Lansing Smith and has requested PSC approval for transmission
upgrades which would allow for Lansing Smith 1 & 2 to shut down.

In its review, the PSC assumed that the capacity of these retiring units would be replaced by natural
gas, which would increase natural gas’s share in Florida’s electric generation to 62.9% by 2022 (up
from 56.7% without the retirements, and from 57.7% in 2011). Id. The PSC states that it views “the
growing lack of fuel diversity” within Florida as a “major strategic concern.” Id. at 39. Although we
certainly welcome the retirements of these dangerous coal plants, we share this fuel diversity
concern: Undue dependence on natural gas leaves the state overly vulnerable to fuel price volatility,
even as potential LNG exports and other shifts in the gas market seem likely to increase gas prices in
the medium term. For this reason, we strongly suggest that the PSC consider planning scenarios
which employ other, less risky, resources to make up some or all of the share of generation now
served by the retiring plants.

! Attached as Exhibits 1 & 2, for your reference.



In particular, we believe that demand-side management measures, including energy efficiency, other
demand response programs, and demand-side renewable energy, can make up a significant portion
of any resource gap left by the likely retirements. Increased supply side renewable energy can also
increase the diversity of the state’s resource mix. Because the PSC will be considering new goals for
both Duke and Gulf under the Florida Energy Efficiency and Conservation Act (FEECA) this year,
this is a particularly good time to develop the data needed for sensible planning.

I. Coal Retirements

Both Duke and Gulf have confirmed that retirement is likely in the cards for their economically
vulnerable plants, though Duke has gone further and confirmed that Crystal River 1 & 2 will
certainly retire. Duke appears to be planning to address these retirements largely through adding
new generating capacity. Gulf intends to rely on power imports in the near term.

Dufe/ Progress

Duke has confirmed “expected retirement of Crystal River 1 & 2 in 2016.” Duke TYSP at 3-2. As
Duke explains in testimony filed in the Environmental Cost Recovery Docket, the lifecycle projected
system cost for retiring units 1 & 2 is far lower than the cost of retrofitting the units to comply with
environmental compliance obligations: The difference between the retirement and retrofit scenarios
is § 1.32 billion in Duke’s base case analysis; retrofit is unfavorable only in the extremely unlikely
case of very high gas prices and no CO, regulation. Direct Testimony of Benjamin M. H. Borsch on
Behalf of Progress Energy Florida (Apr. 1, 2013) at 4, Docket No. 130007-EI see a/so Progress
Energy Florida, Review of Integrated Clean Air Compliance Plan (Apzr. 1, 2013) (“Duke Compliance Plan”) at
25-20.

To be sure, Duke has held out the option of making short-term fuel mix adjustments which might
allow the units to continue operating, perthaps as long as 2020. Duke Compliance Plan at 21.
Continued operation would plainly be economically imprudent. As we demonstrated in our
comments and workshop presentation on last yeat’s plan, and as the figure below shows, the Crystal
River units already verge on noneconomic when compared even against the substantial expense of
constructing a new combined cycle natural gas plant to replace their capacity, much less against
more sensible options, including demand side programs.’

2'This figure is drawn from our 2012 workshop presentation and is based on work by Synapse Energy Economics, using
public cost estimates from the Energy Information Administration’s cost reporting forms and the EPA’s Integrated
Planning Model, developed by Sargent & Lundy.



Because Crystal River 1 & 2 are uneconomic by almost any measure (as Duke acknowledges), the
pertinent question is how best to replace any portion of their 965 MW in nameplate capacity which
will be required going forward. (In practice, this lost capacity is smaller: both units have been
relatively little used in recent years.) Lost capacity from the 860 MW Crystal River 3, the retired
nuclear unit at the site, will also play a substantial role in system planning, of course.

Over the period from 2013 to 2022, Duke expects its firm summer peak demand to grow by 1287
MW, TYSP at 3-7, and increase of just shy of 15% over the next decade, or about 1.5% per year. At
present, Duke reports that it intends to make up necessary capacity to match this growth through
“planned power purchases from 2016 through 2020 and planned installation of combined cycle
facilities in 2018 and 2020 at undesignated sites.” Id. at 3-2. According to Duke, these energy
imports are likely to grow an additional 1470 MW above its current ~ 1900 MW of imported
capacity, zd. at Schedule 7.1. The addition of a 1307 MW (winter capacity) combined cycle facility in
2018, and a second 1307 MW facility in 2020 then replaces these imports. See 7d. at 3-7, 3-10 — 3-11.
This additional capacity is 764 MW greater than the capacity which Duke is losing, leading to a 21%
reserve margin by 2022.

As we discuss below, Duke’s strategy of increasing its built generating capacity substantially in
response to projected growth, and relying on natural gas generation to do so, is not the prudent one
for either the company or for Florida.



Gulf Power

As the figure above indicates, Lansing Smith 1 & 2 are even less economically attractive to operate
than the uncontrolled Crystal River coal units. Gulf has not yet committed to retirement publicly,
but its filings in this docket and in the Environmental Cost Recovery docket make clear that it is
preserving that option.

Specifically, Gulf has requested the PSC approve a $77 million transmission upgrade project, which
it explains is necessary to ensure that Lansing Smith is not a must run unit. Gulf Power, Third
Supplemental Petition of Gulf Power Company Regarding its Environmental Compliance Program, Docket No.
13007-EI (Mar. 29, 2013) at 8. According to Gulf, these upgrades will allow Plant Smith to run at
lower levels or to close, and would be “required if these units retire or are controlled as a result of
[the mercury and air toxics rule].” I. at 8. Gulf, thus, maintains that it intends to “reserve the
decision to install ... controls or to retire the two units for a future time when more is known with
regard to costs of compliance requirements associated with additional environmental regulations.”

Id.

Because Gulf Power — unlike Duke — has not shared cost information with the public comparing the
cost of controlling versus retiring the plant, see Gulf Power, Environmental Compliance Program
Update, Docket No. 13007-EI (Mar, 29, 2013) at 22-27, it is clear that it anticipates considerable
additional compliance obligations at Plant Smith, including additional air, water, and waste rules. Id.
at 22.  Although Gulf has not provided economic analysis of a retirement option, it is clear that
operating costs from the mercury rule alone would “greatly increase the variable operating cost of
Smith Units 1 and 2,7 7. at 23, enough so that spending $77 million on transmission to reduce the
operating need for the plant is more economic than continuing to run it, zd. at 26.

We certainly agree that it is better to run Plant Smith less. The truth, however, is that Plant Smith is
not economic to run a# a// under current conditions. It is certainly not economic to run going
forward as environmental compliance costs increase. The appropriate course for Gulf Power is to
retire the facility, rather than simply building transmission which will allow it to operate the costly
plant somewhat less. Its transmission project, apparently, will enable that retirement, which remains
an option. We urge the PSC to continue to analyze retirement possibilities.

In this regard, Gulf’s Ten Year Site Plan submission does not clearly discuss all the implications of
Plant Smith. It acknowledges, again, that “potential incremental capital expenditures for compliance
may be substantial,” Gulf TYSP at 3, but does not yet appear to provide a straightforward
retirement analysis. Gulf anticipates 575 MW in summer peak demand growth by 2022 (about 20%
growth over that period, or, according to Gulf, a 1.9% annual increase over the next decade). See
Gulf TYSP at Schedule 3.1.

Gulf’s plan indicates that capacity additions are not necessary to manage this projected growth. Gulf
reports that a power purchase agreement (PPA) which it has signed with Shell Energy for use of 885
MW of capacity from an existing gas combined cycle plant will meet its needs through 2023, after
which it will construct additional in-system capacity. Id. at 2-3. For this reason, the PSC’s projection
last year that Lansing Smith’s retirement will lead to gas generation increases in Florida appears to be
incorrect in the near term. As with Crystal River’s retirement, however, we believe that demand-side



options and other non-gas resources should be emphasized to meet any capacity needs that
eventually arise.

IL. Implications for the Ten-Year Plan and FEECA Goal-Setting Processes

Because the PSC will shortly move fully into the FEECA goal-setting process for the next five years,
this is a particularly appropriate time to consider alternate futures for the Duke and Gulf power
networks, with an emphasis on resources which the Legislature designed FEECA to encourage. The
cost of adding new fossil capacity will almost always be higher than the cost of demand-side
measures. The savings possible through an efficiency-focused strategy, coupled with efficiency’s
potential to help Florida avoid the undue dependence on natural gas which the PSC is seeking to
avoid, argue strongly for a careful analysis of these questions in this year’s Ten-Year Site Plan
Review.

The Legislature has determined that it is “critical to utilize the most efficient and cost-effective
demand-side renewable energy systems and conservation systems in order to protect the health,
prosperity, and general welfare of the state and its citizens.” Section 366.81, F.S. A study
commissioned by the Legislature this past year confirmed these findings, concluding that “FEECA
appears to provide a positive net benefit to ratepayers.” Galligan ez al., Evaluation of Florida’s Energy
Elfficiency and Conservation Act (Dec. 7, 2012) (“FEECA Study”) at 9.

Despite these benefits, the PSC has, in the past, opted to suspend further program expansion for
Duke and FPL, on cost grounds. See, e.g., Re: Progress Energy Florida, Inc., Docket No. 1000160-EG,
2001 WL 3659327 (Aug. 6, 2011). The PSC should revisit this position during this year’s goal-
setting process in view of the positive findings of the legislative study, and the pressing need to
address the retirements of vulnerable coal units in ways that best protect the ratepayers from further
risk from fossil fuel price shifts and regulatory uncertainty. Ratepayers will face costs associated
with new capacity and loss of fuel supply diversity which are far greater than those imposed by
demand-side programs --- programs which the legislative study have determined have net benefits.

In particular, the PSC should view with skepticism Duke’s proposal to construct 2614 MW of
natural gas generation in just the next few years in order to cope with a 1.5% annual average growth
rate in its predicted demand. Initially, Duke has a history of significant positive errors in its
forecasts. As the PSC explained in its 2012 Ten Year Site Plan Review, Duke overestimated net
energy for load forecasts by 11.36% on average between 2007 and 2011, and by 6.17% between
2006 and 2010. 2072 Review at 19. Certainly the recession contributed to some of this overage, but
the size of the error should give the PSC pause.

More importantly, however, the 1.6% demand growth rate which Duke forecasts, even if accurate, is
within the range of load growth rates which demand-side management can address. According to
the legislative FEECA study, many states require annual reductions far greater. See FEECA Study at
177-180. States requiring savings of at least 1% a year, according to that study, include Arizona,
Indiana, Maine, Maryland, Michigan, Minnesota, New York, Ohio, and Texas, with many other
states not far behind (still other states, including California, are listed as having very large reduction
goals, but a percentage reduction is not specified). See z2. Such reduction rates would entirely offset
Duke’s projected load growth, obviating the need for much, if not all, of its projected capacity needs
in light of the Crystal River retirements.



Duke plainly has the potential to greatly expand its programs. It reports that only 25% (405,000
customers out of 1.6 million) take part in its demand response program, for instance. Duke TYSP at
1-1. This low participation is likely one reason that Duke is well below its FEECA goals for
summer MW and annual GWh reductions — missing the annual target by more than 60%. See PSC,
Annual Report on Activities Pursuant to [FEECA] (Feb. 2013) at 19. Duke has told the PSC that it was
unable to reach its performance levels because “of the Commission decision to not approve a new
DSM plan” for the company. Id. at 20. Thus, if the PSC engages with Duke to approve an improved
plan, Duke may well be able to increase efficiency programs sufficiently to greatly decrease its
capacity needs.

This analysis also applies to Gulf. Although Gulf does not plan new capacity for the next decade, it,
too, has potential for further improvements, failing to meet even its modest existing FEECA goal by
12%. Id. at 19. 1f Gulf were performing at the level of nationally leading utilities — saving more than
1.5% of its demand per year — it could likely avoid those projected capacity additions.

Such enhanced performance could help Florida, as a whole, to meet the Legislature’s directive in
FEECA. At present, Florida ranks in the bottom half of the states with regard to energy efficiency.
See American Council for an Energy-Efficient Economy, State Scorecard 2012 (ranking Florida #29).’
The coal retirements before the PSC provide a strong incentive to do better.

We understand that the PSC will be conducting substantial analysis on this front during its FEECA
goal-setting process, see Section 366.82, F.S., which requires careful consideration of the “full
technical potential” of demand-side programs. We suggest that the PSC conduct that analysis in
tandem with its Ten-Year Site Plan review, valuing demand-side programs as a resource which can
be used to address capacity and energy issues arising from the coal retirements announced or likely
in the site plan docket. Thus, in its 2013 Ten-Year Site Plan Review, the PSC could profitably
evaluate the several different scenarios post-retirement, including scenarios in which capacity is
replaced with more aggressive demand side measures. Other scenarios should also, of course,
explore the potential of other energy sources, including enhanced in-state renewables, including
solar, and out-of-state PPAs for renewable (and hence zero fuel cost) energy. In the FEECA
process, meanwhile, the PSC can consider the costs and benefits of such measures, especially as
compared with costly and risky new gas capacity. The two processes can and should reinforce each
other as the PSC works to find ways to minimize risks and costs to ratepayers.

III. Conclusion

Last year, we cautioned that a significant amount of coal-fired capacity in Florida was set for
retirement. That process has continued. To manage any ratepayer risk from these retirements and
the possible over-dependence on natural gas which they may promote, the PSC should emphasize
demand-side management options as alternatives to gas-fired capacity. We look forward to working
with the Commission to ensure that Florida ratepayers secure healthier air and a more reliable and
efficient electricity system.

Sincerely,

3 Available at: http://aceee.org/energy-efficiency-sector/ state-policy/aceee-state-scorecard-ranking.
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Exhibit C

Mer. Phillip O. Ellis

Strategic Analysis & Government Affairs
Public Service Commission

2540 Shumard Oak Boulevard
Tallahassee, FL. 32399-0850
pellis@psc.state.fl.us

Cc: Traci Matthews, tmatthews@psc.state.fl.us
Re: Supplemental Information Following 2013 Ten-Year Site Plan Workshop
Dear Mr. Ellis and Ms. Matthews:

Thank you for the opportunity to present to the Commission at the September 25, 2013, Ten-Year
Site Plan Workshop. At the Workshop the Commissioners raised a number of questions in response
to our presentation and we agreed to provide supplemental information to more fully address those
questions. This letter transmits and explains that supplemental information.

As discussed at the Workshop, the information supports deferring plan approval until the utilities
provide a comparative analysis of the costs and quantified risks of all relevant energy resources,
including supply side and demand side. Substantiating the cost-effectiveness of planned investments
in this way is squarely within the utilities’ ten-year site plan data requirements. See FA.C. § 25-
22.072 (incorporating by reference Form PSC/RAD 43-E (11/97), requiting evidence of “lowest
cost possible” planned energy). Yet the utilities’ plans lack the requisite comparative analysis of the
costs and risks of the various energy resources available to Florida. Without this analysis by the
utilities, the Commission cannot meaningfully review the plans for enumerated statutory criteria,
such as “possible alternatives to the proposed plan,” nor can the Commission evaluate and plan for
risks like “disrupted energy supplies or unexpected prices surges.” ES. § 186.801 (citing State
Comprehensive Plan, F S. § 187.201). For these reasons, the information herein supports the
Commission deferring plan approval, including approval of planned new gas-burning capacity, until
the utilities provide the missing comparative cost-risk analysis to substantiate the cost-effectiveness
of their proposed investments.

Moreover, the Sierra Club urges the Commission to follow the regulatory best practice of making
the comparative cost-risk analysis available for public comment. Doing so would provide the
Commission with a fuller critique of the options for addressing pressing issues, including the need
to: (1) plan for significant coal and nuclear retirements; (2) appropriately minimize Florida’s exposure
to natural gas price shocks and supply disruptions; (3) evaluate and seize opportunities to pursue
cost competitive energy resources; and 4) hedge against the costs and risks of fossil fuel-burning
generation capacity.

I. A Comparative Analysis of Costs and Quantified Risks of All Relevant Resources
(Supply Side and Demand Side) Is Critical for Prudent Resource Planning.

Prudent resource planning minimizes costs and risks. To minimize not just the present value of
revenue requirements—alone, a limited focus of resource planning—but also risk, planners
generally evaluate a wide range of scenarios (not just the scenario deemed most likely, the “reference



case”). Planners do this through a number of different methods. Many planners use probabilistic
modeling and sensitivity analyses for inputs including but not limited to: load growth, fuel prices,
electricity spot prices, market structure, environmental regulations, and other risk factors. In
addition, some planners also rely on other analytic aids, including market reports, requests for
proposals, and stakeholder feedback. This section addresses the Commissioners’ questions about
planning for cost and risk with examples and explanations of emerging best practices.

a. CERES Report—Guidance Primarily for Commissions

Practicing Risk-Aware Electricity Regulation: What Every State Regulator Needs to Know offers guidance that
is especially relevant to states like Florida that are “facing substantial coal generation retirements and
evaluating a spectrum of resource investment options.” Ron Binz & CERES, Practicing RiskAware
Electricity Regulation: What Every State Regulator Needs to Know (2012)(“Risk- Aware”) at iii, Ex. 1. Like
other reports discussed below, this report reviews existing practices and makes recommendations for
valuing and selecting plans to minimize risk. What sets this report apart, and why the Sierra Club
has highlighted it, is its focus on the role of state regulatory utility commissions in the planning
process.

Risk-Aware urges commissions to proactively identify and address risks. Seg, e.g, id. at 14. This
includes gathering information on all relevant future conditions and investment alternatives, not only
the conditions and investments identified by the utilities. Id. at 46. Further, by fostering
transparency and stakeholder engagement throughout the planning processes, commissions are able
to build trust and enhance understanding of energy options among all interested parties. Id. at 11.

During the Workshop, Commissioner Graham expressed interest in risk assessment methodology.
Risk-Aware shows one way that planners can systematically assess risk. The report draws on decades
of relevant energy regulation and finance experience to develop a composite cost-risk analysis
showing the relative cost and relative risk among a wide range of investment alternatives (e.g;,
nuclear, natural gas combined cycle, solar, efficiency programs). See id. at iii, Figures 14 and 15.
Spurring commissions to develop tailored assessments like this for their respective jurisdictions, see
zd. at 34, Risk-Aware describes its risk assessment methodology in a step-by-step fashion. First, Risk-
Aware examines twenty-two resources across seven risk categories, wherein the report describes and
then quantifies the risks associated with each resource. See zd. at 30 — 34; see also 7d. at Figures 13, 16.
Next, Resk-Aware establishes composite risk indices for each resource. Id. at 34 — 36. Finally, Risk-
Apware compares relative risk and relative cost. Id. at Figure 17.

b. Nicholas Institute Report—Risk Assessment Made Easier

Least-Risk Planning for Electric Utilities, recently published by the Nicholas Institute for Environmental
Policy Solutions at Duke University, presents another relatively easy way to address risks in resource
plans. See David Hoppock & Patrick Bean, Least-Risk Planning for Electric Utilities (2013) (“Least-Risk
Planning”), Ex. 2. Least-Risk Planning emphasizes that “evaluating a wide range of potential
scenarios [such as 10 to 15] that fully capture the realistic range of all relevant sources of
uncertainty is critical.” Id. at 11 (emphasis added). Picking up where traditional scenario analysis
leaves off, Least-Risk Planning suggests that modeling outputs like production costs and fixed costs
can be used to compare the costs and quantified risks of investment alternatives. Id. at 14. Least-
Risk Planning llustrates how, with three, then four investment alternatives (deliberately simplified
examples), it reviews the steps by which a utility would identify trends, risks, and the hedge value of

2



energy efficiency programs and renewable resources like wind and solar. Id. at 8, 14. Least-Risk
Planning maintains that utility planners and state regulators would find this method “attractive” (no
new tools or modeling required), “sensible” (not too pessimistic or too optimistic about risks), and
complementary to traditional scenario analysis. I4. at 5, 6. Indeed, some utilities like the Tennessee
Valley Authority have adopted a similar risk assessment method already. Id. at 6 (citing 2011 TVA
Integrated Resource Plan).

c. Regulatory Assistance Project & Synapse Report—A Survey of Several States

Best Practices in Electric Utility Integrate Resource Planning, recently commissioned by the Regulatory
Assistance Project and prepared by Synapse Energy Economics, reviews emerging best practices in
several states’ resource planning processes. See Bruce Biewald & Rachel Wilson, Best Practices in
Electric Utilsty Integrate Resonrce Planning (2013) (“Best Practices”), Ex. 3. 'To be sure, many other reports
examine resource planning best practices, and Best Practices cites some of these reports. However,
the strength of Best Practices is its breadth and depth of coverage, as it reviews the practices of
several states from across the Nation and prepares case studies on three states in particular—
Arizona, Colorado, and Oregon.

Overall, Best Practices recommends active commission oversight, stakeholder engagement, and
transparency. See id. at 26, 27. For example, commissions in Arkansas and Hawaii promote
transparency and robust stakeholder engagement through their planning rules. Id. at 26, 27. The
Kentucky and Colorado commissions also allow interveners to file, and require utilities to respond
to, written interrogatories and comments. Id. at 21, 27. In turn, the supplemental information from
the interveners and utilities supports these commissions’ planning oversight. Id.

Best Practices stresses transparent modeling because “[m]odeling in general is only as good as the znput
assumptions used to generate the portfolios.” Id. at 25. Specifically, the report suggests: “A proper
[resource plan] will include discussion of the inputs and results, and appendices with full technical
details. Only items that are truly sensitive business information should be treated as confidential,
because such treatment can hinder important stakeholder input processes.” Id. at 32. Further, the
best practice for commissions is to “take an active role in assessing the validity of inputs used by the
utilities in their filings, the resulting outcomes, and whether these are consistent with both the
[relevant state] rules and the state’s energy policies and goals.” Id. at 27. Limiting transparency
hinders a commission’s ability to perform this oversight. See, e.g., 7. at 25.

Best Practices also offers several insights on how to optimize modeling results. The first insight is to
avoid “inadvertently exclud[ing] combinations of options that deserve consideration.” Id. at 31.
This could happen when utilities define (potentially biased) future resource portfolios, rather than
deferring to models to select the portfolios. See zd. Alternatively, this could happen when “users
constrain optimization models so that a model may not, given the cost, select the quantity of a
specific resource that [the user| may want,” such as where a utility may limit the amount of a
resource that a model can consider—for instance, limiting investments in energy efficiency to the
minimum level that a state policy may require, rather than allowing the model to consider larger
investments in energy efficiency that the model may otherwise identify as the least-cost, least-risk
means of addressing energy needs. Id. at 27. Against such defects, the report offers this cure:

The best [resource plans] create levelized cost curves for demand-side
resources that are comparable to the levelized cost curves for supply-
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side resources. ... By developing cost curves for demand-side options,
planners allow the model to choose an optimum level of investment. So if
demand-side resources can meet customer demand for less cost than supply-
side resources, as is frequently the case, this approach may result in more
than the minimum investment levels required under other policies.

Id. at 29 (emphasis added) (quoting State and Local Energy Efficiency Action Network, Using
Integrated Resonrce Planning to Enconrage Investment in Cost-Effective Energy Efficiency Measures (2011), at 6,
Ex. 4).

Best Practices also identifies the risks that are commonly addressed by scenario or sensitivity analyses
in resource plans. These include: “fuel prices (coal, oil, and natural gas), load growth, electricity spot
prices, variability of hydro resources, market structure, environmental regulations, and regulations on
carbon dioxide (COZ2) and other emissions.” Best Practices at 5. The case studies on Arizona,
Colorado, and Oregon illustrate how resource plans incorporate risk, as discussed below.

o Arizona: During the state’s 2012 planning process, the Arizona utility modeled low and high
scenarios for what it deemed to be “major cost inputs,” including: natural gas prices, CO2 prices,
production and investment tax credits for renewable resources, energy efficiency costs, and
monetization of SO2, NOx, PM, and water. See 7d. at 16. During the modeling, the utility
monitored certain metrics to compare and evaluate potential resource investment alternatives.

Id. at 16-17. In addition to revenue requirements, these metrics included: fuel diversity, capital
expenditures, natural gas burn, water use, and CO2 emissions. Id. at 16. Arizona’s final 2012
resource plan and materials from five stakeholder meetings are available at
www.aps.com/en/ourcompany/ratesregulationsresources/ resourceplanning/Pages/ resource-
planning.aspx.

o Colorado: During the state’s 2011 planning process, the Colorado utility evaluated its baseline
case and eight alternative cases under several sensitivity scenarios, altering the price of CO2
emissions, renewable tax incentives, natural gas prices, and level of sales. See Best Practices at 19-
22. Notably, per an intervener’s recommendation the Colorado Public Utilities Commission
asked the utility to adopt higher energy efficiency goals. Id. at 27 (citing Colorado Public
Utilities Commission, Decision No. C11-0442; Docket No. 10A-554EG (2011)). The utility
incorporated the new goals into its calculation of resource need in subsequent modeling, See
Public Service Company of Colorado, 2077 Electric Resource Plan (2011), available at
www.xcelenergy.com/About_Us/Rates_&_Regulations/Resource_Plans/PSCo_2011_Electric_
Resource_Plan.

o Oregon: Of the three case studies, Oregon’s planning process was the most comprehensive.
Best Practices at 23. During the state’s 2012 planning process, the Oregon utility defined 67 input
scenarios including: alternative transmission configurations, CO2 price levels and regulation
types, natural gas prices, and renewable resource policies. Id. at 24. Sensitivity cases examined
additional incremental costs for coal plants, alternative load forecasts, renewable generation costs
and incentives, and demand-side management resource availability. Id. Top resource portfolios
were identified through a combination of lowest average portfolio cost and worst-case portfolio
cost resulting from 100 simulation runs. Id. Final portfolios were selected after considering
such criteria as risk-adjusted portfolio cost, 10-year customer rate impact, COZ2 emissions, supply


http://www.aps.com/en/ourcompany/ratesregulationsresources/resourceplanning/Pages/resource-planning.aspx
http://www.aps.com/en/ourcompany/ratesregulationsresources/resourceplanning/Pages/resource-planning.aspx
http://www.xcelenergy.com/About_Us/Rates_&_Regulations/Resource_Plans/PSCo_2011_Electric_Resource_Plan
http://www.xcelenergy.com/About_Us/Rates_&_Regulations/Resource_Plans/PSCo_2011_Electric_Resource_Plan

reliability, resource diversity, and uncertainty and risk surrounding greenhouse gas and renewable
portfolio standard policies. Id.; see also PacitiCorp, 2071 Integrated Resource Plan, available at
www.pacificorp.com/content/dam/pacificorp/doc/Energy_Sources/Integrated_Resource_Plan
/2011IRP/2011IRP-MainDocFinal_Voll-FINAL.pdf.

II. The Commission Should Not Approve the Utilities’ Ten-Year Site Plans: The
Commission Cannot Determine What the Reliable, Least-Cost Energy Mix Is
Because the Utilities’ Plans Are Missing the Requisite Comparative Analysis of
Costs and Quantified Risks of All Relevant Energy Resources, Including Supply
Side and Demand Side.

Commissioner Brown requested clarification of the Sierra Club’s recommendations for further
action by the Commission. In short, we recommended that the Commission defer approval of the
plans until the utilities provide the requisite comparative analysis of the costs and quantified risks of
all relevant energy resources, including supply side and demand side. As discussed below, the
missing analysis is legally required, and it will put the Commission—and the public—in a better
position to ensure low-cost, low-risk power for Florida, and to understand the reasoning behind the
investments that are ultimately selected. Moreover, subjecting such analysis to public notice and
comment will provide the Commission with a fuller critique of the strengths and weaknesses of the
plans.

a. The Utilities’ Ten-Year Site Plans Must Provide an Analysis of the Relative Cost
and Relative Risk of All Relevant Energy Resources that is Sufficient to Allow the
Commission to Classify the Plans as Suitable or Unsuitable, Suggest Alternatives
to the Plans, and Ensure a Reliable, Least Cost Power Supply for Florida.

Ten-year site plans are Florida’s primary vehicle for collecting information about, and preparing for
future conditions related to, the state’s power supply. The Commission established the legally
requited data requitements in Form PSC/RAD 43-E (11/97), “Electric Utility Ten-Year Site Plan
Information and Data Requirements” (“Form”). See also EA.C. § 25-22.072 (incorporating the Form
by reference). Notably, the Form requires utilities to describe their planning assumptions, modeling
methods, and outcomes. See Form at 4-6 (enumerating these requirements in the section titled
“Other Planning Assumptions and Information”). Moreover, each plan must “provide sufficient
information to assure the Commission that an adequate and reliable supply of electricity at the
lowest cost possible is planned for the state’s electric needs.” Id. at 4. Here, cost should be
considered over the life of the investment, and to ensure at a robust understanding of potential
costs, the plans should quantify the risks that could materially affect the costs, including factors
identified above that are routinely considered by other commissions, such as fuel price surges and
regulatory risks.

This reading of cost is supported by the governing Florida statutory provisions, F. S. § 186.601 (Ten-
Year Site Plans) and § 187.201(11)(b)(10) (State Comprehensive Plan), which call for such
circumspect planning. Under mandatory statutory criteria, the Commission must reviews each
utilities’ ten-year site plan for, among other things, “possible alternatives to the proposed plan,” and
must evaluate and prepare for risks like “disrupted energy supplies or unexpected prices surges.” See
ES. § 186.801 (citing State Comprehensive Plan, ES. § 187.201). Without a comparative cost-risk
analysis, the Commission lacks the prerequisite information to perform this statutorily required
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planning oversight. Moreover, as discussed at the Workshop and in our comments, the missing
analysis hinders the Commission’s ability to fulfill its over-arching statutory duty to maintain
“sufficient, adequate, and efficient service” and “fair and reasonable rates” for all Floridians. See, e.g.,
ES. § 366.03; see also Sierra Club, Comments on 2013 Ten-Year Plan Submittals Comments (2013)
(“Sierra Club Comments”), Ex. 5.

b. The Utilities’ Ten-Year Site Plans Fail to Provide the Required Analysis of the
Relative Cost and Relative Risk Among the Relevant Energy Resources Available
to Florida.

Our comments and Workshop presentation demonstrated how two utilities in particular have failed
to include sufficient cost and risk information in their plans. To recap, Gulf Power and Duke
Energy Florida’s plans do not show the following:

Alternative load forecasts, accounting for significant positive errors in historic forecasts;
Implications, costs, and expected timelines of upcoming retitement/retrofit decisions;
Alternative investment scenarios beyond the selected “reference case” or “base expansion case”;
A sensitivity analysis of fuel price, carbon price, supply disruptions, and other risks;

A direct comparison of levelized cost curves for demand-side and supply-side resources;

A direct comparison of the relative risk among all potential energy resource investment; and

A tull accounting of energy efficiency and renewable resource options, including (but not limited
to) renewable energy contracts and self-build options for utility scale solar systems.
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Without the missing analysis, the Commission cannot meaningfully verify whether the proposed
investments—such as Duke’s “planned power purchases from 2016 through 2020 and planned
installation of combined cycle facilities in 2018 (1,307 MW, winter capacity) and 2020 (another
1,307 MW) at undesignated sites,” Progress (now Duke) Energy Florida TYSP at 3-2—do in fact
provide reliable, least-cost power.

c. The Commission Should Require the Utilities to Conduct a Comparative Cost-
Risk Analysis and Subject the Analysis to a Public Comment Period.

As discussed at the Workshop, Florida’s energy system is at a crossroads and planning presents a
critical opportunity to enhance the understanding of energy options among all interested parties.
The Sierra Club urges the Commission to require the utilities to conduct a comparative cost-risk
analysis and invite interveners’ comments on this analysis. Doing so now would help the
Commission address pressing issues, including the need to: (1) plan for significant coal and nuclear
retirements; (2) appropriately minimize Florida’s exposure to natural gas price shocks and supply
disruptions; (3) evaluate and seize opportunities to pursue cost competitive energy resources; and 4)
hedge against the costs and risks of fossil fuel-burning generation capacity.

i.  The Utilities Should Provide a Full Retirement/Retrofit Analysis of
Existing Generation Capacity to Ensure an Accurate and Meaningful
Cost-Risk Comparison of Energy Options Going Forward.

While Gulf Power and Duke Energy Florida have confirmed the Sierra Club’s retirement predictions
from last year, we expect (but have not seen plans that address) more coal-burning unit retirements
within the planning horizon, such as Lansing Smith 1 and 2. As we have seen, the Federal
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Government has and may well continue to ratchet down power plant emissions under the Clean Air
Act to address public health and welfare concerns. These regulations could impact the economic
viability of certain fossil-fuel burning capacity in Florida. Indeed, the Florida Reliability
Coordinating Council (FRCC) has acknowledged “potential multiple generation retirements from
the same site, starting as early as April 2015.” FRCC, 2013 Load & Resource Reliability Assessment
Report (2013). In any event, we continue to urge the Commission to require the utilities to provide
a straightforward retitement/retrofit analysis, including decommissioning costs and timelines for
existing generating capacity, as well as their implications for the utilities’ generating needs. This
information is critical for developing an accurate cost-risk comparison of all relevant energy
resources available to Florida going forward.

ii.  The Utilities Should Identify and Analyze Options to Minimize Florida’s
Exposure to Natural Gas Price Shocks and Supply Disruptions.

One of the utilities’ plans most troubling defects is their unwarranted reliance on more natural gas
imports—channeling money out-of-state and worsening Florida’s exposure to natural gas price
shocks and supply disruptions. As the Sierra Club has stressed, nowhere do the plans substantiate
that proceeding this way is cost effective or necessary. For example, Duke and Gulf Power
forecasted load growth near 1% per year over the planning horizon, which is well within the range
that demand-side management could address at a lower cost. See Sierra Club Comments.

Moreover, natural gas-burning capacity is risky in ways that alternative (zero fuel cost) energy is not.
Here, we recap three sources of risk. First, the U.S. Energy Information Administration (EIA)
dramatically revised downward its estimates of the domestic shale gas reserves, by 42% nationally,
and by 66% in the Marcellus. See EIA, Advanced Energy Outlook 2012 Early Release Overview (2012) at
9. Second, the natural gas industry is moving quickly to export liquefied natural gas. See, e.g., Federal
Energy Regulatory Commission, Proposed/ Potential North America NG Import/ Excport Terminals,
available at www.ferc.gov/industries/gas/indus-act/lng/Ing-proposed-potential.pdf (last visited
October 11, 2013). Both of these factors—declining supply and increasing demand at international
market prices—create a risk of materially higher natural gas prices in the future. To be sure,
numerous studies examine the implications of natural gas exports, and at the Workshop we
highlighted EIA’ higher risk case predicting that rapid expansion of gas exports could drive up
domestic natural gas prices at the wellhead by as much as 54% ($3.23/Mcf) by 2018. Whether or
not this particular rate of price increase comes to pass, it certainly suggests that the Commission
would benefit from a transparent analysis of price shock risks before it approves further natural gas
generation in Florida—an analysis which is lacking in the plans.

Third, Florida’s limited natural gas transport infrastructure raises the specter of supply disruptions.
Planning should address such risks and should include the costs of building additional
infrastructure, such as additional natural gas pipelines, in evaluating energy investment options. For
all these reasons, the Commission should instruct the utilities to identify in their cost-risk
comparisons all relevant energy resource investment options that minimize Florida’s exposure to
natural gas prices shocks and supply disruptions.

iii.  The Utilities Should Identify and Justify How They Value and Select
Alternative Energy Resources, Including the Value that Renewable
Energy And Energy Efficiency Provide For Capacity and Energy Needs,


https://www.ferc.gov/industries/gas/indus-act/lng/lng-proposed-potential.pdf

and As A Hedge Against the Risks and Costs of Further Natural Gas
Generation.

As we identified at the Workshop, alternative energy investments are low-cost, low-risk, and
compare favorably to conventional generation. The Commission would benefit from a full analysis
of such resources in the utilities’ ten-year site plans. Duke Energy Florida’s plan has served as our
example of just how little information the utilities have provided on alternative energy investments.
This dearth of information prevents the Commission from verifying that cost-effective alternative
energy investments (demand side and supply side) have been appropriately valued and incorporated
into the plans. Duke’s plan states that by March 2013 the utility’s ongoing Request for Renewables
logged over 310 responses—responses that are not disclosed or described in Duke’s plan. See Duke
TYSP at 3-21. Duke’s plan also omits the option of self-building renewable energy projects. The
plan plainly lacks the requisite comparative cost-risk analysis, and even lacks the statutorily required
“statement describing how the production and purchase of renewable energy resources impact the
utility’s present and future capacity and energy needs.” See ES. § 186.801(2)(j).

The Commission should not approve such defective plans, especially since the 2012 legislative study
determined that Florida has a track record of cost-effective alternative energy investments that have
yielded net benefits to Florida’s ratepayers. See Galligan et al., Evaluation of Florida’s Energy Efficiency
and Conservation Act (Dec. 7, 2012) (“FEECA Study”) at 9, 10. Instead, we continue to strongly
recommend that the Commission instruct the utilities to provide analyses that identify: (1) how they
valued and selected alternative energy resources, (2) how these resources impact the utilities’ capacity
and generation needs, and (3) how the utilities have captured the hedge value of alternative energy
resources against the risks associated with further expansion of fossil fuel-burning generation,
especially of natural gas.

III. The Commission Should Demand a Clear and Thorough Analysis of the
Comparative Costs and Risks of Energy Resources, Including Enhanced Energy
Efficiency and Renewable Energy Investments, Because in Today’s Market, the
Analysis May Well Show that it is More Prudent to Invest in Energy Efficiency and
Renewable Energy than Natural Gas.

Although at the Workshop we spent a considerable amount of time addressing risks of further
natural gas development, the other half of a cost and risk analysis is cost. As discussed at the
Workshop, energy markets—and the costs of various types of energy resources, both supply and
demand—are rapidly changing. Renewable energy generation continues to plummet in price, while
coal and nuclear generation continue to increase, and natural gas is showing clear and increasing
signs of significant upward pressure. In this mix, energy efficiency continues to be by far the
cheapest energy resources in the market today.

As we noted at the Workshop, there are any number of ways to evaluate such costs. Below we
identify some of the more common means of evaluating costs, and reiterate information indicating
what those costs are in today’s market.

a. Levelized Cost of Electricity Is One Common Comparative Metric of The
Costs of Energy Resources.



Levelized cost of electricity (LCOE) is one key metric for comparing resource costs, and one
commonly cited source of LCOE data is the international advisory and asset management firm
Lazard 1td, Lagards Levelized Cost of Energy Analysis—1V ersion 7.0 (2013) (“Lagards Analysis”). At the
Workshop we emphasized that national LCOE data can reveal cost trends, while resource planning
best practice is for utilities to create (generally using models) levelized cost curves for demand-side
resources that are comparable to the levelized cost curves for supply-side resources available within
the context of the regional grid. See, e.g., State and Local Energy Efficiency Action, Using Integrated
Resonrce Planning to Encourage Investment in Cost-Effective Energy Efficiency Measures (2011) at 7.

Since we have not seen evidence of such side-by-side levelized cost comparisons in the ten-year site
plans, we have cited Lagard’s Analysis: Energy efficiency programs average $0-$50 MWh, or better,
since these figures do not fully account for the opportunity cost of foregone consumption due to
demand response. See Lazard’s Analysis at 4. Renewable resources are becoming increasingly cost
competitive. Utility-scale solar photovoltaic systems are approaching “grid parity” without tax
subsidies and may currently reach “grid parity” under certain conditions. Id. As discussed at the
Workshop, the graph reproduced below plots Lazard’s levelized cost of electricity data from 2009 to
2013 to show cost trends of renewable resources like solar and wind versus conventional fossil fuel-
burning resources like coal and natural gas.

Trends in Levelized Cost of Electricty (Midpoint) - Renewables vs. Fossil Plants
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The trends shown in this graph favor investments in renewable resources like wind and solar
because they are already cost-competitive with conventional generation resources like coal and gas,
and their prices keep falling fast—thanks largely to technological advances, such as larger wind
turbines and cheaper components for solar-power arrays. As we have noted, the opposite is true for



fossil fuel-burning generation; costs are generally increasing due to increasingly stringent pollution
controls, fuel price volatility, and supply disruption risks.

a. Given Rapidly Changing Electricity Markets, Requests for Proposals are a
Common, But Not Exclusive, Way of Identifying Resource Costs.

Commissioner Balbis requested clarification of the Sierra Club’s suggestion of using requests for
proposals (RFPs) to test resource costs for ten-year site planning purposes. In short, we suggested
that, as an initial step, the Commission should obtain from the utilities more information about the
renewable energy bids that they received in response to existing RFPs. Duke’s plan, for example,
states that the utility’s ongoing Request for Renewables returned over 310 bids by March 2013. Bids
like these are a potential trove of cost information that would enhance the understanding of energy
options among all interested parties. See Duke TYSP at 3021. Indeed, the 2012 legislative study
found that Florida jurisdictional utilities are missing opportunities to share information and best
practices on saving energy. See FEECA Study at 13. Ten-year site planning is where the utilities can
start to remedy this, and the Commission should instruct the utilities to make the bid information,

other than the truly sensitive business information, available to the public.

Further, at the Workshop we suggested that a review of existing RFPs and responsive bids may well
reveal opportunities for further market testing, perhaps through REPs, to identify the cost-effective
resources available to Florida. For instance, Connecticut recently issued an RFP to identify cost-
effective resources for meeting that state’s energy policy goals. See Connecticut Department of
Energy and Environmental Protection, Reguest for Proposals for Long Term Energy Contracts (2013),
available at www.ct.gov/deep/cwp/view.asp?a=4405&Q=527812&deepNav_GID=2121. Notably, Power
Purchase Agreement Checklist for States and Locals Governments, produced by that National Renewable

Energy Laboratory, offers guidance on developing RFPs for solar photovoltaic (PV) power purchase
agreements in particular. See National Renewable Energy Laboratory, Power Purchase Agreement
Checklist for States and Locals Governments (2009), Ex. 6.

Alternatively, as we discussed at the Workshop, the Commission could identify resource costs by
reviewing examples of recent electricity purchase or production decisions, such as the new solar
photovoltaic generation in Georgia and Colorado. See Georgia Public Service Commission, PSC
Approves Agreement to Resolve Georgia Power 2013 Integrated Resource Plan and Expands the Use of Solar
Energy (Aug. 2013); Xcel Energy, Xce/ Energy Proposes Adding Economic Solar, Wind to Meet Future
Customer Energy Demands (Sept. 2013). Additional cost data—especially from local or regional
electricity markets—is essential for prudent planning, and the Commission should require the
utilities to include sufficient cost data in their plans to substantiate the cost-effectiveness of their

proposed investments.

IV. Conclusion

For all these reasons, the Commission should defer ten-year site plan approval, including approval
of planned new gas-burning capacity, until the utilities provide the missing comparative cost-risk
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analysis. Moreover, the Sierra Club urges the Commission to follow the best practice of making the
comparative cost-risk analysis available for public comment.

Sincerely,

/s/

Diana Csank

Associate Attorney

Sierra Club Environmental Law Program
50 F St. NW, 8th Floor

Washington, DC, 20001

(202)-548-4595
Diana.Csank@sierraclub.org
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Exhibit D



Appendix 1

(Schedule and Overall Description of each Test Burn Run)



Crystal River Unit 1 September Test Burn Results

Reagent Injection (lb/hr} Unit 1
Start Time End Time Load Coal Sootblowing? | Hydrated Lime :Activated Carbon; PM (Ib/Mbtu) | HCI (Ib/Mbtu) Mercury Opacity (%) Notes
(Ib/Thtu)
9/16/13000]  9/16/130:00] 92% CAPP ] 0 0.047 (G
9/16/1312:30  9/16/13 13:39; (363 MW) CAPP 0 0 Run Void due to Rail Issue
9/16/13 19:00;  9/16/13 20:20, CAPP: Yes 0 0 0.056 21
9/18/1311:30:  9/18/131232; 70% West Elk: 0 0 0,030} 0.007 1715 7
9/18/131320]  9/18/1314:32} (277MW) |  West Elki 0 0 0.019; 0.008} 1.716 8
9/18/1315:10;  9/18/13 16:22 West Elk: Yes 0 N 0.022 0.008; 1557 10i
9/19/13 8:30; 9/19/139:42] 85% West Elki 0 0 0.045 0.012 1.794} 15§
9/15/1310:10:  9/19/13 11:22} (335MW) |  West EIK 0 0 0.042 0.007 1773 15
9/18/1312:00f  9/19/1313:12 West Elki Yes 0 0.057; 0.005 1.498} 16
9/20/139:008  9/20/13 10:12] 92% West m! 0 0 0.057 0.003; 1.145 20
9/20/1310:30;  9/20/13 11:42; (363MW) | West alg 0 0 0.095 0.004} 1.163} 23
9/20/1312:05i  9/20/13 1317 West Elk Yes 0 0 0.110 0.004} 1.154 24
9/23/139:00  9/23/1310:12;  70% West Elk 75 150 0.053 0.005} 0893 14
9/23/1312:20:  9/23/1313:32; (27TMW) |  West Elk] 75 75 0.042 0.004; 0.895 15
9/23/1314:001 __ 9/23/131512 WestElki  Yes 75 75 0.041 0.003! 0861 14
9/24/139:35!  9/24/1310:47F  85% West Elk 75 75 0.074 0.003: 1040 2
9/24/1311:251  9/24/1312:37: (335MW) |  West Elk 75 75 0073 0.003 1.029 23
 9/24/131305.  9/24/13 1417 . West Elk s @ 1 % i D80 0003 0916 25 = o v
9/30/139:35]  9/30/1310:47; 92% capp 50 75 0.102} 0.079: 21995 16 High Ash CAPP
9/30/1311:35  9/30/13 12:47: (363 MW) cAPP 50 75 0.093 0.090; 3.026 18;
9/30/1313:150  9/30/13 14:27 capp Yes 50 75 0139 0.088: 2601 21
10/1/13 8:10 10/1/139:22; 85% West Elk 50 75 0.105 0.002 0.776 18
10/1/1310:05!  10/1/1311:17; (335MW) |  West Elk 50 75 0.079 0.002 0.704 20
10/1/1312:00;  10/1/13 13:12 West Elki Yes 50 75 0.088 0.002 0.749 22
10/2/13 835 10/2/139:42;  B5% West Elk; S0 0 0.080% 0.002 1.037 20
10/2/13 10:10 10/2/13 11:10_ (335 MW) We_st__ﬂy S0 0 0986 HCl & PM Run void due to filter temperature issue
10/2/1312:100  10/2/13 1322 w_mg,i Yes s0 0 0.079 0.002 0875 2
10/2/13 14:10: 10/2/13 15:22 West Elki 50 0 0.113 0.002 0974 26}
| 10/3/137:25 10/3/138:377  92% ‘West Elk 50 75 0.119: 0.004 0858 28
10/3/13 9:35 10/3/13 10:47; (365 MW) West Elk 50 75 0.003 0731 No PM run
10/3/1313:50;  10/3/13 15:02 West Elk! 0 0 0.002; 1131 No PM run




Crystal River Unit 2 November Test Burn Results
$

Reagent Injection (Ib/hr) Unit 2
Start Time End Time Load Coal Immu? Mydrated Lime [Activated Carbon  PM (Ib/Mbtu) | HOI(b/Mbry) | Mo 50, (b/MMBIu) i  Opacity (%) Notes
11/4/13 10:05 11/4/13 11:14 92% CAPP: 1] 0 0.015 0.089 3014 0.0013 5
W3 1210 UAIBIHIE e PP 0 0 0012 0.085 1578 0.0008; §
11/4/13 1355 11/4/13 15:03; CAPP Yes 0 0 0.021 0.081 3339 00011 6
11/6/1312:00]  11/6/1413.08} West Elk o 0 0.033 0.006 1323 12
11/6/131335  11/6/1415:03] 70% West Elk 0 0 0.037 0.006 1211 13; Unit 2 tripped the previous night, ‘
11/6/1315:40]  11/6/1415:18! (365MW) |  WestElk Yes 0 0 0048 0,007 1281 xs; 11/5, Build-up of residual light oil
_13/7/139:00;  11/7/149:30 WestElki i 0 i @ i L RS T Sl S on ESP plates appears ta have
/71311150 11/7/13 12:23 % west Hﬂ 0 a 0.062 0011 1.267 16 adversely impacted collection
11/7/131250:  11/7/13 13:58 mwy | West Elic 0 0 0.056 0.012 1127 16 performance.
_ayzpzie nppsisas 0 WestElki  Yes 0 0 0.071 0.010; 1.185 Y]
11/11/13 1150:  11/11/13 u.ss§ it West Elk 0 o 0.017 0.004 1.241 0.0002 [
11/11/13 1325 11/11/13 14:33; @somw) | WestEl 0 0 0.038 0.003 1140 0.0003 12
11/11/13 1500 11/11/13 16:23 West Elk Yes 0 0 0.040 0.002 087S 0.0012 13
11/12/131025;  1/12/131133) West Elk; 48 75 0.022 0.002 0587 8;
11/12/1312:00;  11/12/13 13:08! (365 MW) West Elk; 48 75 0.015 0.002 0511 g,
11/12/131330;  13/12/13 u:aai i westElki Yes 48 75 0.016 0.002 0.280; 10
11/13/13 10:30% 11/13/13 11:38 B5% West Elk A8 75 0.051 0.002 D.422 16
11/13/13 12:10  11/13/13 12:45; (440MW) | West Bl 48 75 0.045 0,002 03711 17 30 minute run
11/14/1310115;  11/14/1311:23;  85% West Elk a 0 0.063 0.002 1.027 16
11/14/13 1145 11/14/1312:18] (440MW) |  West Elk 0 0 0:040 0.002 0875 16]  Dropped 10MW during test
11/14/13 1545  11/14/1316:53i  70% West Elk 0 0 0.037 0.003 1.006 12 :
11/14/131725)  11/14/1317:58  85% West Elk. ) o 0.048! 0.011 0974 I
11/18/13 10:15¢  11/18/1311:23!  92% West Elki 50 S0 0.044 0.009 0961 0.0017 13
11/18/13 1145)  11/18/1312:53} (4BOMW) |  Wiest Elk. 50 50 0.072 0.005 0722 0.0004 15
11/18/13 1345 11/18/13 14:23 West El'hi 50 50 0.048 0.004 0670 0.0005 16
11/21/13930]  11/21/1310:38]  92% West Elk; 0 0 0.049 0.004 0.607 0.0007 12
11/21/131100;  11/21/1312:08; (480MW) |  West Elki 0 D 0.029 0.004 0398 0.0002 12
11/21/131230;  11/21/13 13:38] West Elk; 0 0 0.026; 0.004} 0413 0.0003 9
11/21/13 14300 11/21/13 15:38! West Elki 0 0 0.029 0.004 0.450 0,0003 10
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LEGAL NOTICE

This analysis (“Deliverable™) was prepared by Sargent & Lundy, L.L.C. ("S&L"), expressly for the sole
use of Systems Research and Applications Corporation ("Client") in accordance with the agreement
between S&L and Client. This Deliverable was prepared using the degree of skill and care ordinarily
exercised by engineers practicing under similar circumstances. Client acknowledges: (1) S&L prepared
this Deliverable subject to the particular scope limitations, budgetary and time constraints, and business
objectives of the Client; (2) information and data provided by others may not have been independently
verified by S&L; and (3) the information and data contained in this Deliverable are time sensitive and
changes in the data, applicable codes, standards, and acceptable engineering practices may invalidate the
findings of this Deliverable. Any use or reliance upon this Deliverable by third parties shall be at their sole
risk.

This work was funded and reviewed by the U.S. Environmental Protection Agency under the supervision of
William A. Stevens, Senior Advisor — Power Technologies. Additional input and review was provided by

Dr. Jim Staudt, President of Andover Technology Partners.
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Particulate Control Cost Development Methodology — Final

Technology Description

There are two main particulate capture unit operations employed in the utility industry:
e Electrostatic Precipitator (ESP)
e Fabric Filter (FF)

ESPs have been implemented in the utility industry since the 1960°s; there have been a
great number of installations in the U.S. and around the world. The ESP collects PM in a
three step process: charging, collecting, and cleaning the collected ash off the electrodes.
The ESP relies on fly as resistivity to charge and collect the particles. ESPs can reduce
PM emissions to below 0.015 Ib/MMBtu and opacity below 10% depending on the ash
characteristics and particulate loading. However, it is difficult to collect fly ash when
burning low sulfur coal because of high fly ash resistivity requiring large ESP. ESPs are
not well suited for processes that are highly variable because the collection efficiency is
sensitive to fluctuations in gas stream conditions.

Recently fabric filters (specifically pulse-jet type or PJFF) have become the preferred
choice for new and retrofit utility particulate capture. PJFFs have been utilized
commercially for over 25 years and are considered a mature technology. Modern PJFFs
are reliable, versatile and cost effective. In a PJFF, particulate matter is collected on a
fabric bag; then the particles are cleaned off the bag surfaces with a pulse of air. During
cleaning, the collected particulate falls into hoppers and is removed via an ash handling
system to a silo. PJFF suppliers provide guarantees as low as 0.010 Ib/MMBtu
depending on the application.

Co-Benefits

Due to the filter cake inherent in PJFFs, PJFF units have additional benefits that are not
available in ESPs:
e Mercury removal is enhanced by a PJFF by contacting the flue gas with the
unburned carbon in the fly ash;
e Collection of injected activated carbon with a PJFF can dramatically increase
the mercury removal from the flue gas versus an ESP particulate collector;
e With in-duct dry sorbent injection, the SO, removal can be greatly increased
when an PJFF is used versus an ESP for the sorbent capture; and
e Acid gases are removed when the flue gas is passed through the filter cake in
a PJFF.
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Particulate Control Cost Development Methodology — Final

Establishment of Cost Basis

The major cost driver for a baghouse is the required gross air-to-cloth (A/C) ratio. When
the baghouse is installed in a retrofit situation following another collection device, such
as an ESP, then an A/C of 6.0 would be appropriate if activated carbon injection is
applied for mercury removal.

If the baghouse will be used as the sole particulate capture unit operation, an A/C of 4.0
should be specified. The lower A/C ratio will provide better bag life with the high inlet
particulate loading expected for the single particulate capture device in the process.

Cost data from the S&L current database of projects, for several different baghouse
installations, was reviewed and a relationship was developed for the capital costs of the
system on a flue gas rate basis. The capital costs include:

e Duct work modifications,

e Foundations,

e Structural steel,

e |D fan modifications or new booster fans, and
e Electrical modifications.

Methodology
Inputs

Several input variables are required in order to predict the total future retrofit costs:

Type of coal,

Unit size,

Unit heat rate, and
Baghouse required size.

A retrofit factor that equates to difficulty in construction of the system must be defined.

Outputs
Total Project Costs (TPC)

A base installed cost for the baghouse is calculated (BM). The base installed cost is then
increased by:

e Engineering and construction management costs at 10% of the BM cost;

e Labor adjustment for 6 x 10 hour shift premium, per diem, etc., at 5% of the
BM cost; and

e Contractor profit and fees at 5% of the BM cost.

Page 4
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Particulate Control Cost Development Methodology — Final

A capital, engineering, and construction cost subtotal (CECC) is established as the sum of
the BM and the additional engineering and construction fees.

Additional costs and financing expenditures for the project are computed based on the
CECC. Financing and additional project costs include:

e Owner’s home office costs (owner’s engineering, management, and
procurement) at 5% of the CECC; and

e Allowance for Funds Used During Construction (AFUDC) at 6% of the
CECC is added to account for AFUDC based on a complete project duration
of 2 years.

The total project cost is based on a multiple lump sum contract approach. Should a
turnkey engineering procurement construction (EPC) contract be executed, the total
project cost would be 10 to 15% higher than what is currently estimated.

Escalation is not included in the estimate. The total project cost (TPC) is the sum of the
CECC and the additional costs and financing expenditures.

Fixed O&M (FOM)
The fixed operating and maintenance (O&M) cost is a function of the additional
operations staff (FOMQO), maintenance labor and materials (FOMM), and administrative
labor (FOMA) associated with the baghouse installation. The FOM is the sum of the
FOMO, FOMM, and FOMA.
The following factors and assumptions underlie calculations of the FOM:

e All of the FOM costs were tabulated on a per kilowatt-year (kW-yr) basis.

e Ingeneral, 0 additional operators are required for a baghouse.

e The fixed maintenance materials and labor is a direct function of the process
capital cost (BM).

e The administrative labor is a function of the FOMO and FOMM.

Variable O&M (VOM)
Variable O&M is a function of:

e Bag and cage replacement.

Page 5
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IPM Model - Revisions to Cost and Performance for Project No. 12301-009
APC Technologies March, 2011

Particulate Control Cost Development Methodology — Final

The following factors and assumptions underlie calculations of the VOM:
e All of the VOM costs were tabulated on a per megawatt-hour (MWh) basis.

e Bag and cage replacement every 3 and 9 years respectively for unit operations
with 6.0 A/C.

e Bag and cage replacement every 5 and 10 years respectively for unit
operations with 4.0 A/C.

Input options are provided for the user to adjust the variable O&M costs per unit.
Average default values are included in the base estimate. The variable O&M costs per
unit options are:

e Bag and cage costs in $/item.

The variables that contribute to the overall VOM are:

VOMB =  Variable O&M costs for bags and cage replacement

The total VOM is the VOMB. The additional auxiliary power requirement is reported as
a percentage of the total gross power of the unit.

Table 1 contains an example of the complete capital and O&M cost estimate worksheet
for a baghouse installation.
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Table 1. Example Complete Cost Estimate for a 4.0 A/C Baghouse Installation (Costs are all based on 2009 dollars)
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Table 2. Example Complete Cost Estimate for a 6.0 A/C Baghouse Installation (Costs are all based on 2009 dollars)
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. Rick Scott
Florida Department of Governor
Environmental Protection Jennifer Carrol
Bob Martinez Center Lt. Governor

2600 Blair Stone Road
Tallahassee, Florida 32399-2400 Herschel T. Vinyard Jr.
Secretary

Sent by Electronic mail — Received Receipt Requested

Mr. Robby Odom, Plant Manager
Progress Energy Florida, Inc

299 First Avenue, North

St. Petersburg, Florida 3370

Re: Project No. 0170004-036-AC
Progress Energy Florida, Crystal River Power Plant
Regional Haze Implementation

Dear Mr Odom:

On June 15, 2012, you submitted an application requesting a sulfur dioxide (SO,) emissions standard of 0.15
Ib/MMBtu heat input on a 30-day rolling average basis from Units 1 and 2. The application also requested the
installation of SO, control technologies to meet the Florida Regional Haze Implementation Plan. The second
alternative in the application was a shutdown date of December 31, 2020 for firing coal in Crystal River Power
Plant’s Units 1 and 2. The third option requested was an emission limit to exempt out of the Florida Regional
Haze Implementation Plan for Units 1 and 2. The existing facility is located in Citrus County at 15760 West
Power Line Street in Crystal River, Florida. Enclosed are the following documents: the Written Notice of Intent
to Issue Air Permit; the Public Notice of Intent to Issue Air Permit; the Technical Evaluation and Preliminary
Determination; and the Draft Permit with Appendices. The Public Notice of Intent to Issue Air Permit is the
actual notice that you must have published in the legal advertisement section of a newspaper of general
circulation in the area affected by this project. If you have any questions, please contact the project engineer,
Leigh-Ann Pell at 850-717-9033.

Sincerely,

Jeffery F. Koerner, Program Administrator
Office of Permitting and Compliance
Division of Air Resource Management

Enclosures

JFK/al/lp

www.dep.state.fl.us



WRITTEN NOTICE OF INTENT TO ISSUE AIR PERMIT

In the Matter of an
Application for Air Permit by:

Progress Energy Florida, Inc Project No. 0170004-036-AC
299 First Avenue, North Minor Air Construction Permit
St. Petersburg, Florida 3370
Crystal River Power Plant
Authorized Representative: Regional Haze Implementation
Robby Odom, Plant Manager Citrus County, Florida

Facility Location: Progress Energy Florida proposes to operate the existing Crystal River Power Plant, which is
located in Citrus County at 15760 West Power Line Street in Crystal River, Florida.

Project: The project establishes a sulfur dioxide (SO,) emission standard of 0.15 pounds per million Btu of heat
input or 95 percent (%) reduction, whichever is less stringent, for coal-fired Units 1 and 2. The limit will be
accomplished by a combination of dry flue gas desulfurization (FGD) and changes to the electrostatic
precipitators and/or addition of baghouses to capture the reacted sorbent. This condition shall become effective
upon the effective date of EPA's approval of these specific requirements in the Florida Regional Haze State
Implementation Plan. Details of the project are provided in the application and the enclosed Technical
Evaluation and Preliminary Determination.

Permitting Authority: Applications for air construction permits are subject to review in accordance with the
provisions of Chapter 403, Florida Statutes (F.S.) and Chapters 62-4, 62-210 and 62-212 of the Florida
Administrative Code (F.A.C.). The proposed project is not exempt from air permitting requirements and an air
permit is required to perform the proposed work. The Division of Air Resource Management’s (DARM) Office
of Permitting and Compliance is the Permitting Authority responsible for making a permit determination for this
project. The Permitting Authority’s physical address is: 111 South Magnolia Drive, Suite #4, Tallahassee,
Florida. The Permitting Authority’s mailing address is: 2600 Blair Stone Road, MS #5505, Tallahassee, Florida
32399-2400. The Permitting Authority’s telephone number is 850/717-9000.

Project File: A complete project file is available for public inspection during the normal business hours of 8:00
a.m. to 5:00 p.m., Monday through Friday (except legal holidays), at address indicated above for the Permitting
Authority. The complete project file includes the Draft Permit, the Technical Evaluation and Preliminary
Determination, the application, and the information submitted by the applicant, exclusive of confidential records
under Section 403.111, F.S. Interested persons may contact the Permitting Authority’s project review engineer
for additional information at the address or phone number listed above.

Notice of Intent to Issue Permit: The Permitting Authority gives notice of its intent to issue an air permit to the
applicant for the project described above. The applicant has provided reasonable assurance that operation of the
proposed equipment will not adversely impact air quality and that the project will comply with all appropriate
provisions of Chapters 62-4, 62-204, 62-210, 62-212, 62-296 and 62-297, F.A.C. The Permitting Authority will
issue a final permit in accordance with the conditions of the draft permit unless a timely petition for an
administrative hearing is filed under Sections 120.569 and 120.57, F.S. or unless public comment received in
accordance with this notice results in a different decision or a significant change of terms or conditions.

Public Notice: Pursuant to Section 403.815, F.S. and Rules 62-110.106 and 62-210.350, F.A.C., you (the
applicant) are required to publish at your own expense the enclosed Public Notice of Intent to Issue Air Permit
(Public Notice). The Public Notice shall be published one time only as soon as possible in the legal
advertisement section of a newspaper of general circulation in the area affected by this project. The newspaper
used must meet the requirements of Sections 50.011 and 50.031, F.S. in the county where the activity is to take
place. If you are uncertain that a newspaper meets these requirements, please contact the Permitting Authority at
above address or phone number. Pursuant to Rule 62-110.106(5) and (9), F.A.C., the applicant shall provide

Progress Energy Florida, Inc. Air Permit No0.0170004-036-AC
Crystal River Power Plant Units 1 and 2 Sulfur Dioxide Emission Standards/Controls
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WRITTEN NOTICE OF INTENT TO ISSUE AIR PERMIT

proof of publication to the Permitting Authority at the above address within 7 days of publication. Failure to
publish the notice and provide proof of publication may result in the denial of the permit pursuant to Rule 62-
110.106(11), F.A.C.

Comments: The Permitting Authority will accept written comments concerning the draft permit for a period of
14 days from the date of publication of the Public Notice. Written comments must be received by the Permitting
Authority by close of business (5:00 p.m.) on or before the end of the 14-day period. If written comments
received result in a significant change to the draft permit, the Permitting Authority shall revise the draft permit
and require, if applicable, another Public Notice. All comments filed will be made available for public
inspection.

Petitions: A person whose substantial interests are affected by the proposed permitting decision may petition for
an administrative hearing in accordance with Sections 120.569 and 120.57, F.S. The petition must contain the
information set forth below and must be filed with (received by) the Department’s Agency Clerk in the Office of
General Counsel of the Department of Environmental Protection, 3900 Commonwealth Boulevard, Mail Station
#35, Tallahassee, Florida 32399-3000. Petitions filed by the applicant or any of the parties listed below must be
filed within 14 days of receipt of this Written Notice of Intent to Issue Air Permit. Petitions filed by any persons
other than those entitled to written notice under Section 120.60(3), F.S., must be filed within 14 days of
publication of the attached Public Notice or within 14 days of receipt of this Written Notice of Intent to Issue Air
Permit, whichever occurs first. Under Section 120.60(3), F.S., however, any person who asked the Permitting
Authority for notice of agency action may file a petition within 14 days of receipt of that notice, regardless of the
date of publication. A petitioner shall mail a copy of the petition to the applicant at the address indicated above,
at the time of filing. The failure of any person to file a petition within the appropriate time period shall constitute
a waiver of that person’s right to request an administrative determination (hearing) under Sections 120.569 and
120.57, F.S., or to intervene in this proceeding and participate as a party to it. Any subsequent intervention (in a
proceeding initiated by another party) will be only at the approval of the presiding officer upon the filing of a
motion in compliance with Rule 28-106.205, F.A.C.

A petition that disputes the material facts on which the Permitting Authority’s action is based must contain the
following information: (a) The name and address of each agency affected and each agency’s file or identification
number, if known; (b) The name, address, and telephone number of the petitioner; the name, address and
telephone number of the petitioner’s representative, if any, which shall be the address for service purposes during
the course of the proceeding; and an explanation of how the petitioner’s substantial interests will be affected by
the agency determination; (c) A statement of when and how each petitioner received notice of the agency action
or proposed decision; (d) A statement of all disputed issues of material fact. If there are none, the petition must
so indicate; (e) A concise statement of the ultimate facts alleged, including the specific facts the petitioner
contends warrant reversal or modification of the agency’s proposed action; (f) A statement of the specific rules or
statutes the petitioner contends require reversal or modification of the agency’s proposed action including an
explanation of how the alleged facts relate to the specific rules or statutes; and, (g) A statement of the relief
sought by the petitioner, stating precisely the action the petitioner wishes the agency to take with respect to the
agency’s proposed action. A petition that does not dispute the material facts upon which the Permitting
Authority’s action is based shall state that no such facts are in dispute and otherwise shall contain the same
information as set forth above, as required by Rule 28-106.301, F.A.C.

Because the administrative hearing process is designed to formulate final agency action, the filing of a petition
means that the Permitting Authority’s final action may be different from the position taken by it in this Written
Notice of Intent to Issue Air Permit. Persons whose substantial interests will be affected by any such final
decision of the Permitting Authority on the application have the right to petition to become a party to the
proceeding, in accordance with the requirements set forth above.

Mediation: Mediation is not available in this proceeding.

Progress Energy Florida, Inc. Air Permit No0.0170004-036-AC
Crystal River Power Plant Units 1 and 2 Sulfur Dioxide Emission Standards/Controls
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WRITTEN NOTICE OF INTENT TO ISSUE AIR PERMIT

Executed in Tallahassee, Florida.

Jeffery F. Koerner, Program Administrator
Office of Permitting and Compliance
Division of Air Resource Management

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this Written Notice of Intent to Issue
Air Permit package (including the Written Notice of Intent to Issue Air Permit, the Public Notice of Intent to
Issue Air Permit, the Technical Evaluation and Preliminary Determination and the Draft Permit with Appendices)
was sent by electronic mail, or a link to these documents made available electronically on a publicly accessible
server, with received receipt requested before the close of business on the date indicated below to the following
persons.

Robby Odom, Plant Manager, PEF: robby.odom@PGNmail.com
Scott Osbourn, P.E., Golder Associates, Inc: sosbourn@golder.com
Robert Wong, Administrator, DEP SWD: robert.wong@dep.state.fl.us
Anne Harvey, Earth Justice: aharvey@earthjustice.org

Heather Ceron, US EPA Region 4: ceron.heather@epa.gov

Barbara Friday, DEP OPC: barbara.friday@dep.state.fl.us

Lynn Scearce, DEP OPC: lynn.scearce@dep.state.fl.us

Clerk Stamp

FILING AND ACKNOWLEDGMENT FILED, on this date,
pursuant to Section 120.52(7), Florida Statutes, with the
designated agency clerk, receipt of which is hereby
acknowledged.

Progress Energy Florida, Inc. Air Permit No0.0170004-036-AC
Crystal River Power Plant Units 1 and 2 Sulfur Dioxide Emission Standards/Controls
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. Rick Scott
Florida Department of Governr
Environmental Protection jennifer Carrol
Bob Martinez Center Lt. Governor
2600 Blair Stone Road
Tallahassee, Florida 32399-2400 Herschel T. Vinyard Jr.
Secretary
PERMITTEE
Florida Power Corporation Air Permit No. 0170004-036-AC
d/b/a Progress Energy Florida, Inc. Crystal River Power Plant Units 1 and 2
299 First Avenue, North Standard Industrial Classification Code No. 4911
St. Petersburg, Florida 33701 Expiration Date: December 31, 2018
Authorized Representative: Sulfur Dioxide Emission Standards/Controls
Robby Odom, Plant Manager Citrus County
PROJECT

This is the final air construction permit, which establishes an additional sulfur dioxide (SO,) emission
standard for Units 1 and 2, authorizes installation of dry flue gas desulfurization (FGD) systems and
authorizes physical changes to the electrostatic precipitators and plant components or installation of
baghouses to facilitate installation of the dry FGD systems. The proposed work will be conducted at the
existing Crystal River Power Plant, located in Citrus County at 15760 West Power Line Street in Crystal
River, Florida. The UTM coordinates are Zone 17, 334.3 km East and 3204.5 km North.

This final permit is organized into the following sections: Section 1 (General Information); Section 2
(Administrative Requirements); Section 3 (Emissions Unit Specific Conditions); Section 4 (Appendices).
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations,
which are defined in Appendix A of Section 4 of this permit.

STATEMENT OF BASIS

This air pollution construction permit is issued under the provisions of: Chapter 403 of the Florida
Statutes (F.S.) and Chapters 62-4, 62-204, 62-210, 62-212, 62-296 and 62-297 of the Florida
Administrative Code (F.A.C.). The permittee is authorized to conduct the proposed work in accordance
with the conditions of this permit. This project is subject to the general preconstruction review
requirements in Rule 62-212.300, F.A.C. and is not subject to the preconstruction review requirements
for major stationary sources in Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration
(PSD) of Air Quality.

Upon issuance of this final permit, any party to this order has the right to seek judicial review of it under
Section 120.68 of the Florida Statutes by filing a notice of appeal under Rule 9.110 of the Florida Rules
of Appellate Procedure with the clerk of the Department of Environmental Protection in the Office of
General Counsel (Mail Station #35, 3900 Commonwealth Boulevard, Tallahassee, Florida, 32399-3000)
and by filing a copy of the notice of appeal accompanied by the applicable filing fees with the
appropriate District Court of Appeal. The notice must be filed within 30 days after this order is filed
with the clerk of the Department.

Executed in Tallahassee, Florida

(DRAFT)

Jeffery F. Koerner, Program Administrator
Office of Permitting and Compliance
Division of Air Resource Management

www.dep.state.fl.us



DRAFT PERMIT

CERTIFICATE OF SERVICE

The undersigned duly designated deputy agency clerk hereby certifies that this Final Air Permit package
(including the Final Determination and Final Permit with Appendices) was sent by electronic mail, or a
link to these documents made available electronically on a publicly accessible server, with received
receipt requested before the close of business on the date indicated below to the following persons.

Robby Odom, Plant Manager PEF: robby.odom@pagnmail.com

Scott Osbourn, P.E., Golder Associates, Inc: sosbourn@golder.com

Robert Wong, Air Program Administrator, DEP SWD: robert.wong@dep.state.fl.us
Anne Harvey, Earth Justice: aharvey@earthjustice.org

Heather Ceron, US EPA Region 4: ceron.heather@epa.gov

Barbara Friday, DEP OPC: barbara.friday@dep.state.fl.us

Lynn Scearce, DEP OPC: lynn.scearce@dep.state.fl.us

Clerk Stamp

FILING AND ACKNOWLEDGMENT
FILED, on this date, pursuant to Section
120.52(7), Florida Statutes, with the designated
agency clerk, receipt of which is hereby
acknowledged.

(DRAFT)

Progress Energy Florida Inc. Air Permit No0.0170004-036-AC
Crystal River Power Plant Units 1 and 2 Sulfur Dioxide Emission Standards/Controls
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SECTION 1. GENERAL INFORMATION

FACILITY DESCRIPTION

The existing facility consists of the following emissions units (E.U.).

E.U. No. Brief Description
Regulated Emission Units
001 Fossil Fuel Steam Generator, Unit 1
002 Fossil Fuel Steam Generator, Unit 2
004 Fossil Fuel Steam Generator, Unit 4
003 Fossil Fuel Steam Generator, Unit 5
006 Fly ash transfer (Source 1) from FFSG Unit 1
008 Fly ash storage silo (Source 3) for FFSG Units 1 and 2
009 Fly ash transfer (Source 4) from FFSG Unit 2
010 Fly ash transfer (Source 5) from FFSG Unit 2
014 Bottom ash storage silo for FFSG Units 1 and 2
012 Relocatable diesel generators
013 Cooling towers for FFSG Units 1, 2, and 3
015 Cooling towers for FFSG Units 4 and 5
016 Material handling activities for coal-fired steam units
020 Portable Cooling Towers for Fossil Fuel Steam Generators Units 1 and 2
028 3500 kW diesel generator associated with Unit 3
029 Diesel fire pump, south yard
030 Emergency generator (meteorological weather station)
Unregulated Emissions Units and/or Activities
017 Fuel and lube oil tanks and vents
018 Sewage treatment, water treatment, lime storage
019 Two 3,500 kW diesel generators associated with Unit 3

PROPOSED PROJECT

This project addresses coal-fired Units 1 and 2. The project supplements permit No. 0170004-017-AC
(issued February 26, 2009) by providing additional options for complying with Florida’s Regional Haze
State Implementation Plan. The three emission reduction scenarios authorized by this project include:

A) Discontinuation of operation of Units 1 and 2 as coal-fired units by December 31, 2020;

B) Installation and operation of a Dry Flue Gas Desulfurization (DFGD) system before January 1, 2018,
or within 5 years of EPA’s final approval of Florida’s final Regional Haze SIP, whichever is later,
and establishment of emissions standards of 95 percent (%) sulfur dioxide SO, removal efficiency or
0.15 pounds per million Btu heat input (Ib/MMBtu); or

C) Agree to a permit limit for SO, applicable on January 1, 2018, or within 5 years of EPA’s final
approval of Florida’s final Regional Haze State Implementation Plan, whichever is later, at a level
sufficient to exempt out of Best Available Retrofit Technology (BART) requirements.

FACILITY REGULATORY CLASSIFICATION

e The facility is a major source of hazardous air pollutants (HAP).

e The facility operates units subject to the acid rain provisions of the Clean Air Act (CAA).

e The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
e The facility is a major stationary source in accordance with Rule 62-212.400(PSD), F.A.C.

Progress Energy Florida Inc. Air Permit No0.0170004-036-AC
Crystal River Power Plant Units 1 and 2 Sulfur Dioxide Emission Standards/Controls
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SECTION 2. ADMINISTRATIVE REQUIREMENTS

1. Permitting Authority: The permitting authority for this project is the Office of Permitting and
Compliance in the Division of Air Resource Management of the Department of Environmental
Protection (Department). The Office of Permitting and Compliance mailing address is 2600 Blair
Stone Road (MS #5505), Tallahassee, Florida 32399-2400.

2. Compliance Authority: All documents related to compliance activities such as reports, tests, and
notifications shall be submitted to the DEP Southwest District Office at: 13051 N. Telecom Parkway
Temple Terrace, Florida 33637-0926.

3. Appendices: The following Appendices are attached as a part of this permit: Appendix A (Citation
Formats and Glossary of Common Terms); Appendix B (General Conditions); and Appendix C
(Common Conditions).

4. Applicable Regulations, Forms and Application Procedures: Unless otherwise specified in this
permit, the construction and operation of the subject emissions units shall be in accordance with the
capacities and specifications stated in the application. The facility is subject to all applicable
provisions of: Chapter 403, F.S.; and Chapters 62-4, 62-204, 62-210, 62-212, 62-213, 62-296 and 62-
297, F.A.C. lIssuance of this permit does not relieve the permittee from compliance with any
applicable federal, state, or local permitting or regulations.

5. New or Additional Conditions: For good cause shown and after notice and an administrative
hearing, if requested, the Department may require the permittee to conform to new or additional
conditions. The Department shall allow the permittee a reasonable time to conform to the new or
additional conditions, and on application of the permittee, the Department may grant additional time.
[Rule 62-4.080, F.A.C.]

6. Modifications: No new emissions unit shall be constructed and no existing emissions unit shall be
modified without obtaining an air construction permit from the Department. Such permit shall be
obtained prior to beginning construction or modification.

[Rules 62-210.300(1) & 62-212.300(1)(a), F.A.C.]

7. New Permit Specific Conditions: The applicant has proposed three emission reduction scenarios to
satisfy the Florida Regional Haze Implementation Plan for the eligible emissions units at the Crystal
River Power Plant. The applicant shall make a decision regarding the scenario that will be pursued
and shall notify the Department of this decision no later than January 1, 2015, at which time the
scenarios (and corresponding permit conditions) which were not selected will become obsolete. The
applicant shall comply with one of the following three scenarios:

a. Discontinuation of operation of Crystal River Units 1 and 2 as coal-fired units by December 31,
2020. Refer to Section 3, Scenario A. This scenario is currently in effect pursuant to Permit No.
0170004-AV with certain contingencies related to other projects planned by the applicant.

b. Install and operate a sulfur dioxide (SO,) Dry Flue Gas Desulfurization (DFGD) system before
January 1, 2018, or within 5 years of the effective date of EPA’s approval of this specific
requirement in the Florida Regional Haze State Implementation Plan, whichever is later, and
establish additional emissions standards of 95 percent sulfur dioxide SO, removal efficiency or
0.15 pounds per million Btu heat input (Ib/MMBtu), whichever is less stringent, for Crystal River
Units 1 and 2 as presumptive Best Available Retrofit Technology (BART). Refer to Section 3,
Scenario B.

c. Agree to and demonstrate compliance with a permit limit for SO, by January 1, 2018, or within 5
years of the effective date of EPA’s approval of this specific requirement in the Florida Regional
Haze State Implementation Plan, whichever is later, at a level sufficient to exempt out of BART.
Refer to Section 3, Scenario C.

Progress Energy Florida Inc. Air Permit No0.0170004-036-AC
Crystal River Power Plant Units 1 and 2 Sulfur Dioxide Emission Standards/Controls
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SECTION 2. ADMINISTRATIVE REQUIREMENTS

8.

[Application No. 0170004-036-AC; Rule 62-296.340(5)(c), F.A.C.; and, Rules 62-4.070(1)&(3), and
62-213.440(1), F.A.C]

Application for Title V Permit: This permit establishes optional emissions reduction scenarios as
detailed in Section 3. A Title V air operation permit is required for regular operation of the
permitted emissions unit. If Scenario A is chosen, an application to revise the facility’s Title V air
operation permit shall be submitted by January 1, 2015. If Scenario B is chosen, an application to
incorporate the conditions of Scenario B of this permit into the facility’s Title V air operation permit
shall be submitted within 180 days after completing the physical changes authorized by this permit,
but no later than 90 days prior to the expiration date shown above. If Scenario C is chosen, a Title V
revision application shall be submitted as specified in the air construction permit that will issued
pursuant to this option. To apply for a Title V air operation permit, the applicant shall submit the
appropriate application form and such additional information as the Department may by law require.
The application shall be submitted to the appropriate Permitting Authority with copies to the
Compliance Authority. [Rules 62-4.030, 62-4.050, 62-4.220 and Chapter 62-213, F.A.C.]

Progress Energy Florida Inc. Air Permit No0.0170004-036-AC
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SECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

Emission Units 1 and 2

This section of the permit addresses the following emissions units.

ID No. Emission Unit Description
001 Fossil Fuel Steam Generator, Unit 1 - 3,750 MMBtu/hour
002 Fossil Fuel Steam Generator, Unit 2 - 4,795 MMBtu/hour

SCENARIO A: CEASE OPERATION OF UNITS 1 & 2 AS COAL-FIRED UNITS BY 12/31/2020.
A.l. Compliance With Permit No. 0170004-017-AC. If the chosen emission reduction scenario is to

cease operating Units 1 and 2 as coal fired units by December 31, 2020, then PEF shall comply
with the existing emissions and operation limitations contain in Permit No. 0170004-017-AC,
except that Condition 3.C.16. is changed as follows (strike-through indicates deleted text, double
underline indicates added text):

Shut Down of Units 1 and 2. Units 1 and 2 shaII cease to be operated as coal-fired units by

Appl-ream—Request-]—| lelcatlon No 0170004 036 -AC]
SCENARIO B: INSTALL DRY FLUE GAS DESULFURIZATION (DFGD) SYSTEM.

Authorized Construction

B.1.  Previous Permits: The conditions of this section supplement all previously issued air

construction permits and regulations affecting Units 1 and 2. Relevant provisions of these
permits are incorporated in the Facility Title VV Operation Permit No. 0170004-025-AV.

B.2. Sulfur Dioxide (SO,) Control Project: For Units 1 and 2, the permittee is authorized to install a

dry flue gas desulfurization (FGD) system including vessels, pumps, metering equipment, slaking
equipment, bins, silos and other equipment required to store, feed and contact lime or similar
sorbent with exhaust gas. [Application 0170004-036-AC]

B.3.  Particulate Matter (PM) Control: If the permittee actually conducts the SO, Control Project on

Units 1 and 2, then the permittee is required to make physical or operational changes to the PM
control systems to avoid significantly increasing PM emissions caused by use of the dry FGD.
The changes may include but are not limited to:

a.

b.
C.

d.

Replacement or addition of wires, collection plates, transformer/rectifier sets, rappers, dust
hoppers, conveyors and duct work on the existing electrostatic precipitators (ESPs);

Conversion of ESPs or portions of ESPs to baghouses;
Addition of baghouses, hoppers and conveyance equipment; and
Installation of modern micro-processor controls.

[Application 0170004-036-AC]

B.4.  Coal and Ash Handling Equipment: The permittee is authorized to make changes and

improvements to the coal and ash handling equipment to facilitate the use of lower or higher
sulfur coal blends and facilitate removal of dry FGD reaction products while achieving the SO,
emission standard specified in Condition 6, below. [Application 0170004-036-AC]

Progress Energy Florida Inc. Air Permit No.0170004-036-AC
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SECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

Emission Units 1 and 2

Performance Restrictions

B.5.

B.6.

B.7.

B.8.

B.9.

Emission Increases: This permit does not authorize major modifications or increases in capacity.
[Rule 62-210.200, F.A.C. (Definitions: Major Modification, Potential-to-Emit, Actual Baseline
Emissions; Projected Actual Emissions and Significant Emissions Rate)]

Sulfur Dioxide (SO,) Emission Standard: When combusting coal in Units 1 and 2, the owner or
operator shall not cause to be discharged into the atmosphere from either unit any gases that
contain SO, in excess of 0.15 pounds per million of heat input (Ib/MMBtu) or 5 percent of the
potential combustion concentration (95 percent reduction) on a 30-day rolling average basis,
whichever is less stringent. Compliance with the emission standard shall be determined on a 30-
day rolling average basis in accordance with the procedures contained in 40 Code of Federal
Regulation (CFR), Part 60, Subpart Da. This condition shall become effective no later than
January 1, 2018, or within 5 years of the effective date of EPA’s approval of this specific
requirement in the Florida Regional Haze State Implementation Plan, whichever is later.
[Application No. 0170004-036-AC]

{Note: This condition will apply in addition to other SO, requirements contained in Facility
Title V Air Operation Permit 0170004-025-AV, its renewals and its revisions. Reference is made
to certain procedures contained in 40 CFR 60, Subpart Da strictly for convenience. Units 1 and
2 are not affected facilities under this subpart.}

Particulate Matter (PM) Emissions: No later than January 1, 2018, or within 5 years of the
effective date of EPA’s approval of this specific requirement in the Florida Regional Haze State
Implementation Plan, whichever is later, PM emissions shall not exceed 0.015 Ib/MMBtu, as
determined by EPA Method 5. [Rule 62-4.070, F.A.C.; avoidance of Rule 62-212.400 (PSD),
F.A.C]

Visible Emissions: No later than January 1, 2018, or within 5 years of the effective date of
EPA’s approval of this specific requirement in the Florida Regional Haze State Implementation
Plan, whichever is later, visible emissions shall not exceed 15% opacity under normal operations
and 20% opacity under soot blowing and load change operations, as determined by data collected
from the existing COMS. [Rule 62-4.070, F.A.C.; avoidance of Rule 62-212.400 (PSD), F.A.C.]

SO, Continuous Emissions Monitoring Systems (CEMS): The permittee shall use data collected
from each of the previously installed and certified Acid Rain SO, CEMS to demonstrate
compliance with the emissions standards specified in this permit. An additional SO, CEMS shall
be installed prior to the new DFGD and shall be calibrated and certified to record pre-control
SO, emissions in order to demonstrate the SO, removal efficiency of the DFGD. The SO, CEMS
shall be operated and data recorded during all periods of operation including periods of startup,
shutdown, malfunction, or emergency conditions, except for continuous monitoring system
breakdowns, repairs, calibration checks, and zero and span adjustments. [40 CFR 60 Appendix
A; 40 CFR 75]

Testing Requirements

B.10. Initial Compliance Tests. Following installation of the control devices authorized by Conditions
B.2. and B.3., compliance tests shall be conducted for particulate matter and visible emissions to
demonstrate compliance with the emissions standards specified in Conditions B.7. and B.8.
Compliance with the PM standard shall be demonstrated on the average of the 3 required 1-hour
test runs. [Rule 62-297.310, F.A.C.]

Progress Energy Florida Inc. Air Permit No.0170004-036-AC
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SECTION 3. EMISSIONS UNIT SPECIFIC CONDITIONS

Emission Units 1 and 2

Design Details and Projected Actual Emission Update

B.11.

B.12.

Preliminary Design: The permittee shall as soon as practicable and no later than January 1,
2015, submit to the Department updated project details including the selection of implementation
strategies including but not limited to: the capacity and location of the DFGD systems and
associated silos; approximate fuel sulfur specifications; contemplated improvements to the
electrostatic precipitators, reorientation of components; and contemplated modifications and
improvements to coal, ash and any new coal combustion products handling systems.

[Rule 62-4.070, F.A.C. (Reasonable Assurance)]

Estimates of Projected Actual Emissions: The permittee shall as soon as practicable and no later
than January 1, 2015, submit to the Department updated estimates of baseline actual emissions
and future actual emissions of SO,, Nitrogen oxides (NOy), carbon monoxide (CO), PM, PM
smaller than 10 microns (PMy,) and (PM,;s) in accordance with the procedures specified in Rule
62-210.200, F.A.C. [Rules 62-4.070, F.A.C. (Reasonable Assurance) and Rule 62-210.200,
F.A.C. (Definitions: Potential-to-Emit, Actual Baseline Emissions; Projected Actual Emissions
and Significant Emissions Rate)]

SCENARIO C: ESTABLISH A PERMIT LIMIT TO EXEMPT OUT OF BART.

C.L

C.2.

C.s.

Submission of Permit Application: If PEF chooses to establish permit conditions sufficient to
exempt out of BART, an application for an air construction permit containing a complete 5-
factor BART determination clearly indicating control strategies and necessary emissions limits
shall be submitted to the Department no later than January 1, 2015. This application shall be
submitted along with the notification required in Condition 2.7, above, indicating that exempting
out of BART is the chosen emission reduction scenario. [Rules 62-4.070 & 62-296.340, F.A.C.;
and, Application No. 0170004-036-AC]

Physical Changes Authorized by Exemption Permit: The authority to make any necessary
physical changes pursuant to emissions reduction Scenario C shall be effective upon the effective
date of the air construction permit issued according to that chosen scenario. The emissions
limitations established by that permit shall become effective as soon as practicable following
completion of the physical changes authorized by that permit, but no later than 5 years after the
effective date of EPA’s approval of these specific requirements in the Florida Regional Haze
State Implementation Plan. [Rule 62-4.070, F.A.C. and Application No. 0170004-036-AC]

Compliance With Chosen BART Exemption Conditions: PEF shall complete all necessary
physical changes and shall comply with the proposed BART exemption emissions limits no later
than January 1, 2018, or within 5 years of EPA’s final approval of Florida’s final Regional Haze
SIP, whichever is later. [Rules 62-4.070 & 62-296.340, F.A.C.; and, Application No. 0170004-
036-AC]
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations

Projects at stationary sources with the potential to emit air pollution are subject to the applicable
environmental laws specified in Section 403 of the Florida Statutes (F.S.). The statutes authorize the
Department of Environmental Protection (Department) to establish regulations regarding air quality as
part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters: 62-4
(Permits); 62-204 (Air Pollution Control — General Provisions); 62-210 (Stationary Sources — General
Requirements); 62-212 (Stationary Sources — Preconstruction Review); 62-213 (Operation Permits for
Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297
(Stationary Sources — Emissions Monitoring). Specifically, air construction permits are required pursuant
to Chapters 62-4, 62-210 and 62-212, F.A.C.

In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title
40 of the Code of Federal Regulations (CFR). Part 60 specifies New Source Performance Standards
(NSPS) for numerous industrial categories. Part 61 specifies National Emission Standards for Hazardous
Air Pollutants (NESHAP) based on specific pollutants. Part 63 specifies NESHAP based on the
Maximum Achievable Control Technology (MACT) for numerous industrial categories. The Department
adopts these federal regulations in Rule 62-204.800, F.A.C.

1.2. Facility Description and Location

The Progress Energy Crystal River Energy Complex is an existing power plant, which is categorized
under Standard Industrial Classification Code No. 4911. Refer to Figures 1 and 2. The existing Crystal
River Power Plant is located in Citrus County at 15760 West Power Line Street in Crystal River, Florida.

A AN A — Plant Site

i

Figure 1. Citrus County, Florida Figure 2. Location of Crystal River Energy Complex

The UTM coordinates of the existing facility are Zone 17, 334.3 km East and 3204.5 km North. This site
is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient
Air Quality Standards (AAQS).

Table 1 is a summary of Emissions Units (E.U.) from the Facility Title VV Air Operation Permit
0170004-036-AV. Units 1 and 2 are the subject of the present permit application. Units 1 and 2 are
tangentially-fired, dry bottom pulverized coal-fueled boilers with gross capacity ratings of 440.5 and
523.8 megawatts (MW), respectively. The units commenced commercial operation in 1966 and 1969,
respectively.
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

Table 1. Summary of Emissions Units

E.U. No. Brief Description
Regulated Emission Units

001 Fossil Fuel Steam Generator, Unit 1

002 Fossil Fuel Steam Generator, Unit 2

004 Fossil Fuel Steam Generator, Unit 4

003 Fossil Fuel Steam Generator, Unit 5

006 Fly ash transfer (Source 1) from Unit 1

008 Fly ash storage silo (Source 3) for Units 1 and 2

009 Fly ash transfer (Source 4) from Unit 2

010 Fly ash transfer (Source 5) from Unit 2

014 Bottom ash storage silo for Units 1 and 2

012 Relocatable diesel generators

013 Cooling towers for Units 1, 2, and 3

015 Cooling towers for Units 4 and 5

016 Material handling activities for coal-fired steam units

020 Portable Cooling Towers for Units 1 and 2

028 3500 kW diesel generator associated with Unit 3

023 Limestone and Gypsum Material Handling Activities

029 Diesel fire pump, south yard

030 Emergency generator (meteorological weather station)

Unregulated Emissions Units and/or Activities

017 Fuel and lube oil tanks and vents

018 Sewage treatment, water treatment, lime storage

019 Two 3500 kW diesel generators associated with Unit 3

Unit 1 is equipped with a 499 foot stack and Unit 2 has a 502 foot stack. Each has an electrostatic precipitator (ESP)
to control particulate matter (PM) and Low NOx burners to control nitrogen oxides (NOy). Each is equipped with
Continuous emissions monitoring systems (CEMS) to measure and record NOy and sulfur dioxide (SO,) emissions
and a continuous opacity monitoring system (COMS) to measure and record the opacity of the exhaust gas.

1.3. Facility Regulatory Categories

e The facility is a major source of hazardous air pollutants (HAP).

e The facility operates units subject to the acid rain provisions of the Clean Air Act.

e The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.

e The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the
Prevention of Significant Deterioration (PSD) of Air Quality.

1.4.  Application

On June 15, 2012, Progress Energy Florida submitted an air construction permit application for Crystal
River Power Plant Units 1 and 2. Link to Application The application includes the three options listed
below.

Progress Energy Florida, Inc. Air Permit N0.0170004-036-AC
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

1. Commit to cease operation of Crystal River Units 1 and 2 as coal-fired units by December 31, 2020.

2. Install and operate a sulfur dioxide (SO,) Flue Gas Desulfurization (FGD) system before January 1,
2018, or within 5 years of EPA’s final approval of Florida’s final Regional Haze SIP, whichever is
later, and establish emissions standards of 95 percent sulfur dioxide SO, removal efficiency or 0.15
pounds per million Btu heat input (Ib/MMBtu) from Crystal River Units 1 and 2 as presumptive Best
Available Retrofit Technology (BART).

3. Agree to a permit limit for SO, by January 1, 2018 or within 5 years of EPA’s final approval of
Florida’s final Regional Haze State Implementation Plan, whichever is later, at a level sufficient to
exempt out of BART.

Details on the SO, project are available in a separate document submitted to the Department on May 30,
2012 as the Best Available Retrofit Technology (BART) proposal for Units 1 and 2.

1.5. Project Description

If Crystal River Units 1 and 2 continue to operate as coal-fueled units beyond 2020, the company will
install FGD technology. The supplementary information included analyses of wet FGD and dry FGD
options. However, the document indicated a preference by the applicant towards the latter due to lower
impacts related to water use, volume of coal combustion products (calcium sulfite sludge or gypsum
product), and lower capital costs (e.g. less expensive carbon steel).

Fabric filters are often used in conjunction with dry FGD technologies, especially when high efficiency
SO, removal is required. The reason is that the filter cake (e.g. lime) that builds up in the bags provides
additional contact between exhaust gases and reagent compared with an ESP. The Department infers
from the information reviewed to-date that a dry FGD technology, including fabric filters is the most
likely scenario for the second option listed above.

Refer to Figures 3 and 4. There are various types of dry and semi-dry FGD designs. The discussion
below features one of dozens of possible arrangements possible for dry FGD installations at coal-fueled
power plants. It is shown here for convenience to explain principles of dry scrubbing. It is not a design
proposed by the company or an arrangement specifically recommended by the Department.

The arrangement in Figure 3 was installed at the small AES Greenidge Unit 4 in New York. It features a
hydrated lime [Ca(OH),] based scrubber and a fabric filter (baghouse) associated with the scrubber to
optimize use of the hydrated lime sorbent. The circulating fluidized bed (CFB) scrubber (called
TurboSorp®) shown in Figure 4 was used within AES Greenidge project.

Hydrated To Stack
Lime

Water

To Disposal
Flue Gas

Figure 3. Control System at AES Greenidge Figure 4. Circulating Fluidized Bed Dry Scrubber
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

To achieve 95% efficiency with a dry scrubber will require a baghouse. To achieve 0.15 Ib SO,/MMBtu
without a baghouse will likely require use of lower sulfur coal and require substantial upgrades to the
existing ESPs.

1.6. Processing Schedule

May 30, 2012 Received control options document in advance of application.
June 15,2012 Received application.
July 31, 2012 Issued Draft Permit Package.

2. PSD APPLICABILITY FOR DRY SCRUBBING OPTION
2.1. General PSD Applicability

The Department regulates major stationary sources in accordance with Florida’s PSD program pursuant to
Rule 62-212.400(PSD), F.A.C. PSD preconstruction review is required in areas that are currently in
attainment with the state and federal ambient air quality standards (AAQS) or areas designated as
“unclassifiable” for these regulated pollutants.

Commonly addressed PSD pollutants in the power industry include: CO, SO,, NOx, PM, PM smaller than
10 micrometers (um) (PMyg), PM smaller than 2.5 um (PM,;), volatile organic compounds (VOC),
sulfuric acid mist (SAM), lead (Pb), fluorides (F), and mercury (Hg).

Additional PSD pollutants that are more common to certain other industries include: hydrogen sulfide
(H,S), TRS including H,S, reduced sulfur compounds (RSC) including H,S, municipal waste combustor
(MWC) organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans
(dioxin/furan), MWC metals measured as PM; MWC acid gases measured as SO, and HCI, and municipal
solid waste (MSW) landfill emissions as hon-methane organic compounds (NMOC).

As defined in Rule 62-210.200(Definitions), F.A.C., a stationary source is a “major stationary source”
(major PSD source) if it emits or has the potential to emit (PTE):

e 250 tons per year (tons/year) or more of any PSD pollutant; or

e 100 tons/year or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major
facility categories.

The list given in the citation includes the category of “fossil fuel-fired steam electric plants of more than
250 million British thermal units per hour heat input”. The given category applies to the Crystal River
Energy Complex. The Crystal River Energy Complex is a major stationary source based on actual
emissions of and potential to emit 100 tons/year or more of several individual PSD pollutants.

For major stationary sources such as the Crystal River Energy Complex, PSD applicability for
modification projects is based on thresholds known as the significant emission rates (SER) as defined in
Rule 62-210.200 (Definitions), F.A.C. Any “net emissions increase” as defined in Rule 62-210.200
(Definitions), F.A.C. of a PSD pollutant from the project that equals or exceeds the respective SER is
considered “significant”.

SER also means any emissions rate or any net emissions increase of a PSD pollutant associated with a
major stationary source or major modification which would construct within 10 km of a Class | area and
have an impact on such area equal to or greater than 1 gram per cubic meter, 24-hour average. Although
a facility may be “major” (i.e. emits or has the potential to emit 100 or 250 tons/year as applicable) for
only one PSD pollutant, a project must include Best Available Control Technology (BACT) for any PSD
pollutant increase in that equals or exceeds the corresponding significant emission rate given in Tablel.
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

Table 1. List of Significant Emission Rates by PSD-Pollutant Relevant to the Facility 2

Pollutant SER (tons/year) | Pollutant SER (tons/year)
PM 25 PMyo 15

PM, 5 10 PM,5(NOx) * 40

PM,5 (SO,) * 40 co 100

SO, NOy 40

Ozone (NOx) * 40 Ozone (VOC) * 40
Sulfuric acid mist (SAM) 7 fluoride 3
mercury 0.1 lead 0.6

1. PMys is also regulated through precursors (NOx and SO,); Ozone (O,) is regulated through precursors (VOC and NO).
2. There is federal SER of 75,000 tons/year for Greenhouse Gases (GHG) as carbon dioxide equivalent (CO,e) that has not been

incorporated into Department rules.

According to 40 CFR 52.21, six greenhouse gases (GHG), are also subject to regulation at new stationary
sources According to 40 CFR 52.21, six greenhouse gases (GHG), are also subject to regulation at new
stationary sources that will emit or have the potential to emit 100,000 tons/year (SER equal to 75,000
tons/year) expressed as the carbon dioxide equivalent emissions (COe). This requirement has not been
incorporated into Department rules but is a separate requirement of the EPA.

2

2. PSD Applicability for Project

The project is located in Citrus County, which is in an area that is currently in attainment with the state
and federal AAQS or otherwise designated as unclassifiable.

Methodology for Calculations of Baseline Actual Emissions and Projected Actual Emissions

To determine whether the project causes net emissions increases equal to or greater than the respective
SER (triggering PSD) requires a comparison of recent “baseline actual emissions” with future “projected
actual emissions”. According to Rule 62-210.200(Definitions), F.A.C., for any existing electric utility
steam generating unit:

“Baseline actual emissions™ means the average rate, in tons per year, at which the unit actually emitted
the pollutant during any consecutive 24-month period selected by the owner or operator within the 5-year

P

eriod immediately preceding the date a complete permit application is received by the Department. The

Department shall allow the use of a different time period upon a determination that it is more
representative of normal source operation™.

1.

2.

The average rate shall include fugitive emissions to the extent quantifiable, and emissions associated
with startups and shutdowns.

The average rate shall be adjusted downward to exclude any non-compliant emissions that occurred
while the source was operating above any emission limitation that was legally enforceable during the
consecutive 24-month period.

For a PSD pollutant, when a project involves multiple emissions units, only one consecutive 24-
month period must be used to determine the baseline actual emissions for the emissions units being
changed. A different consecutive 24-month period can be used for each PSD pollutant.

The average rate shall not be based on any consecutive 24-month period for which there is inadequate
information for determining annual emissions, in tons per year, and for adjusting this amount if
required by subparagraph 2., above.

According to Rule 62-210.200(Definitions), F.A.C., for an existing unit (other than an electric steam
generating unit):

Progress Energy Florida, Inc.
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

“Projected Actual Emissions” means the maximum annual rate, in tons/year, at which an existing
emissions unit is projected to emit a PSD pollutant in any one of the 5 years following the date the unit
resumes regular operation after the project, or in any one of the 10 years following that date, if the
project involves increasing the emissions unit's design capacity or its potential to emit that PSD pollutant
and full utilization of the unit would result in a significant emissions increase or a significant net
emissions increase at the major stationary source. One year is one 12-month period. In determining the
projected actual emissions, the Department:

(a) Shall consider all relevant information, including historical operational data, the company’s own
representations, the company’s expected business activity and the company’s highest projections of
business activity, the company’s filings with the State or Federal regulatory authorities, and
compliance plans or orders, including consent orders; and

(b) Shall include fugitive emissions to the extent quantifiable and emissions associated with startups and
shutdowns; and

(c) Shall exclude that portion of the unit's emissions following the project that an existing unit could have
accommodated during the consecutive 24-month period used to establish the baseline actual
emissions and that are also unrelated to the particular project including any increased utilization due
to product demand growth; or

(d) In lieu of using the method set out in paragraphs (a) through (c) above, may be directed by the owner
or operator to use the emissions unit’s potential to emit, in tons per year.

Department’s Assessment of PSD Applicability

Figure 5 is a summary of information derived from the EPA Air Markets Website pertinent to operation
of Crystal River Units 1 and 2. During 2007-2008 the combined gross generation capacity of the two
units was approximately 61.5% based on the annual gross electric generation reported for these units per
EPA and the gross capacity descriptions in the recent permits. In 2011, the combined gross capacity
factor was only 33%.
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Figure 5. Combined Units 1 and 2 NOyx, SO, Emissions and Gross Generation Capacity Factors
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TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

Average combined emissions of SO, and NOx during 2007-2008 were 35,545 tons per year (tons/year) of
SO, and 9,102 tons/year of NOy. During 2011, SO, and NOyx emissions for 2011 were 21,004 and 4,966
tons/year, respectively.

During 2007-2008, the SO, and NOyx emissions factors were 1.5 and 0.385 pounds per million Btu per
hour of heat input (Ib/MMBtu/hr), respectively. During 2011, the values were 1.5 and 0.33 Ib/MMBtu.
The permitted SO, emission factor for Units 1 and 2 is 2.1 Ib SO,/MMBtu. The annual NOx emission
factor limit is 0.40 Ib/MMBtu based on the Acid Rain Program (there is also an alternative limit based on
company-wide averaging). Since 2006 emissions of SO, and NOx from Units 1 and 2 have been reduced
by approximately 50%.

Although not the subject of the present application, the emission trends at the adjacent Units 4 and 5 are
relevant. Refer to Figure 6. Annual emissions and emission factors of both SO, and NOy have been
reduced by more than 90%. These reductions equate to 70,000 tons/year of SO, and NOx combined. The
reductions were achieved by installation of SCR and wet FGD scrubbers.
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Figure 6. Combined Units 4 and 5 NOy, SO, Emissions and Gross Generation Capacity Factors

Considering the four fossil fuel-fired units at the Crystal River Energy Complex, emissions of SO, and
NOy have been reduced by 72.5 and 79.2% since 2006. The reductions in total annual SO, and NOy
emissions are approximately 100,000 tons/year.

Because Progress Energy can take credit for the emission reductions to-date (by the PSD netting process)
when considering future actual emissions, there is no reasonable scenario under which a future SO,
control project including dry scrubbers and baghouses (or ESP improvements) on Units 1 and 2 can
possibly trigger PSD.

On February 26, 2009 the Department issued a permit (0170004-017-AC) incorporating Best Available
Retrofit Technology (BART) for Units 1 and 2. Link to BART Permit The permit includes PM limits for
normal and soot blowing operations as follows:
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3. Particulate Matter Emissions Standard — Steady State Operations. As determined by EPA Method 5
or 17, particulate matter emissions from Units 1 and 2 combined shall not exceed 0.04 1b/MMBtu,
on a weighted average basis of the total heat input. Compliance shall be demonstrated on the
average of the 3 required 1-hour test runs. [Rule 62-296.340 (BART), F.A.C/]

4. Particulate Matter Emissions Standard — Soot Blowing and Load Change Operations. As determined
by EPA Method 5 or 17, particulate matter emissions from Units 1 and 2 combined shall not exceed
0.12 Ib/MMBtu, on a weighted average basis of the total heat input. Compliance shall be
demonstrated on the average of the 3 required 1-hour test runs. [Rule 62-296.340 (BART), F.A.C.]

5. Opacity Standard — Steady State Operations. As determined by data collected from the existing
COMS or EPA 9, visible emissions during steady-state operations from: Unit 1 shall not exceed
30% opacity based on a 6-minute average except for one 6-minute average per hour not to exceed
35% opacity; Unit 2 shall not exceed 15% opacity based on a 6-minute average except for one 6-
minute average per hour not to exceed 20% opacity. [Rule 62-296.340 (BART), F.A.C.]

6. Opacity Standard — Soot Blowing and Load Change Operations. As determined by data collected
from the existing COMS or EPA 9, visible emissions resulting from soot-blowing and load change
operations shall be permitted providing (1) best operational practices to minimize emissions are
adhered to and (2) the duration of excess emissions shall be minimized. In no case shall the duration
of such emissions exceed 3 hours in any 24-hour period and visible emissions from: Unit 1 shall not
exceed 40% opacity based on a 6-minute average; Unit 2 shall not exceed 25% opacity based on a 6-
minute average. A load change occurs when the operational capacity of a unit is in the 10 percent to
100 percent capacity range, other than startup or shutdown, which exceeds 10 percent of the unit’s
rated capacity and which occurs at a rate of 0.5 percent per minute or more.

[Rule 62-296.340 (BART), F.A.C]

The foregoing conditions and described limitations would not be compatible with the purpose and actual
function of new dry scrubbers, if actually installed, on Units 1 and 2. With these conditions, there is not
reasonable assurance that increases in PM will not occur once the substantial additional reagent and
reaction product loadings are added to the existing fly ash loading.

As an example, it would be reasonable to assume Crystal River Units 1 and 2 (after installing significant
air pollution control equipment) will during some years operate at an annual gross capacity factor on the
order of 61.5% (like baseline years 2007-2008). To remove on the order of 30,000 tons/year and achieve
0.15 Ib SO,/MMBtu requires formation of roughly 60,000 tons/year of coal combustion products of
calcium sulfate or calcium sulfite excluding hydration water present in each species.

If the existing ESPs removed 99% of the additional solids, then the remaining 1% would equal 600
tons/year of PM. At 99.9% removal, the additional PM would equal 60 tons/year.

To provide reasonable assurance that PSD is not triggered for PM/PMy, under the dry FGD option, the
Department will limit PM in this permit 0.015 Ib PM/MMBtu at both units and limit visible emissions to
15% opacity at both units and 20% under soot blowing and load change operations.

If NOx reductions such as by further combustion controls are implemented in the future, it is possible that
PSD could be triggered for carbon monoxide (CO). Most likely the same combustion controls used for
NOy can be optimized to achieve low CO consistent with a Best Available Control Technology (BACT)
determination.

3.  RETIREMENT OPTION FOR UNITS 1 AND 2
In late 2008 Progress Energy announced that it planned to shut down Units 1 and 2 in conjunction with

the construction of a 1,200 MW nuclear power plant in nearby Levy County. The previously mentioned
permit includes the following relevant condition:
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16. Shutdown of Units 1 and 2. Units 1 and 2 shall cease to operate as coal-fired units by December 31,
2020. This date assumes timely licensing, construction and commencement of commercial operation
of PEF’s proposed new nuclear units (Levy County Units 1 and 2). The shutdown of Units 1 and 2
coal-fired units is contingent upon completion of the first fuel cycle for Levy County Unit 2. PEF
shall timely advise the Department of any developments that would delay the shutdown (or
repowering) of Units 1 and 2 beyond the completion of the first fuel cycle for Levy County Unit 2.
[Rule 62-296.340 (BART), F.A.C. and Applicant Request].

The Department will in this permitting action supersede the contingent language under the shutdown
option contemplated within the present application. The description of the option creates a possible new
contingency put forward by the applicant based upon a “remaining useful life” cost-effectiveness
evaluation. The procedures for the evaluation are not clear and the caveat will not be included in this
condition as it is implicit in the other options.

4.  ALTERNATIVE REQUEST

The applicant’s third option is to agree a permit limit for SO, by January 1, 2018 or within 5 years of
EPA’s final approval of Florida’s final Regional Haze State Implementation Plan, whichever is later, at a
level sufficient to exempt out of BART.

This option will be included as a new condition with some minor rewording to clarify that the new permit
limit will be effective on January 1, 2018 and that the agreement will occur well before that date. The
Department would require additional information in the future to insure that PSD is not triggered or
would require submittal of a PSD application for increases in foreseen or as-yet unforeseen collateral
emission increases in PSD pollutants such as PM, PMy, and CO.

5. PRELIMINARY DETERMINATION

The permit will authorize the applicant to proceed with a DFGD project and will require improvements to
the existing ESPs and/or installation of baghouses in conjunction with the DFGD systems. The
Department will include the requested SO, emission standard of 95% SO, removal or 0.15 Ib/MMBtu,
whichever is less stringent. The emissions standard shall become effective upon the effective date of
EPA's approval of these specific requirements in the Florida Regional Haze State Implementation Plan.
Thereafter, the compliance date for the requested emission standards shall be no later than January 1,
2018, or within 5 years of the effective date of EPA’s approval of this specific requirement in the Florida
Regional Haze State Implementation Plan, whichever is later.

Additional details of this analysis may be obtained by contacting the project engineer at
leigh.pell@dep.state.fl.us, 850/717-9033, or the Department’s Office of Permitting and Compliance, 2600
Blair Stone Road, Mail Station #5505, Tallahassee, Florida 32399-2400.
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1.0 INTRODUCTION

This submission is made in a cooperative effort to address regional haze rule (RHR) implementation
issues resulting from recent regulatory developments related to EPA’s Clean Air Interstate Rule (CAIR)
and its successor, the Cross-State Air Pollution Rule (CSAPR). CSAPR is currently stayed, and CAIR
remains in effect, pending judicial review of CSAPR. Depending on the court’s decision on CSAPR,

Progress may revisit, revise, or withdraw this proposal.

Progress Energy Florida, Inc. (PEF) owns and operates the Crystal River Power Plant (Facility ID No.
0170004) located on Power Line Road, West of U.S. Highway 19, Crystal River, in Citrus County, Florida.
A Best Available Retrofit Technology (BART) determination analysis for particulate matter (PM) emissions
from the BART-eligible emissions units (i.e., Unit No. 1 and Unit No. 2) at the Crystal River Power Plant
was previously submitted to the Florida Department of Environmental Protection (FDEP) in 2007. This
current report presents a revised BART determination analysis, which includes BART determinations for
nitrogen oxides (NO,) and sulfur dioxide (SO,) emissions from the BART-eligible emissions units at the

Crystal River Plant.

Pursuant to Section 403.061(35), Florida Statutes, the federal Clean Air Act (CAA), and the regional haze
regulations contained in Title 40, Part 51 of the Code of Federal Regulations (40 CFR 51), Subpart P —
Protection of Visibility, the Florida Department of Environmental Protection (FDEP) is required to ensure
that certain sources of visibility impairing pollutants in Florida use BART to reduce the impact of their
emissions on regional haze in federal Prevention of Significant Deterioration (PSD) Class | areas.
Requirements for individual source BART control technology determinations and for BART exemptions
are contained in Rule 62-296.340 of the Florida Administrative Code (F.A.C.), which states that a BART-
eligible source may demonstrate that it is exempt from the requirement for BART determination for all
pollutants by performing an individual source attribution analysis in accordance with the procedures
contained in 40 CFR 51, Appendix Y. A BART-eligible source is exempt from BART determination
requirements if its contribution to visibility impairment, as determined below, does not exceed 0.5 deciview
(dv) above natural conditions in any Class | area [Rule 62-296.340(5)(c), F.A.C.].

The previous BART analysis for PM was based on Rule 62-296.340(5)(c), F.A.C., which states that, for
electric generating units subject to the Clean Air Interstate Rule (CAIR) Program, the source attribution
analysis need only consider PM emissions (including primary sulfate) for comparison with the contribution
threshold. A BART permit was issued on February 25, 2009 (permit No. 0170004-017-AC), which
imposed a revised allowable PM emission limit. Specifically, PM emissions from Units 1 and 2 combined
are not to exceed 0.04 Ib/mmBtu on a weighted average basis of the total heat input during steady state
operations and 0.12 Ib/mmBtu on a weighted average basis of the total heat input (not to exceed 3 hours
in any 24-hour period) during steady state operations. Compliance with these revised standards is to be
demonstrated no later than December 31, 2013. Further, the permit assumes that Units 1 and 2 will

cease to be operated as coal-fired units by December 31, 2020. The permit requires PEF to notify the
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Department of any developments that would delay the shutdown (or repowering) of Units 1 and 2 beyond
this date.

On July 6, 2011, EPA finalized the Cross-State Air Pollution Rule (CSAPR), which was to replace CAIR
starting in 2012. CSAPR has different emission requirements for NO, and SO,. Under CSAPR, the
understanding under CAIR that compliance with CAIR requirements satisfied BART requirements for
EGUs is no longer valid. EPA is developing a rule that would determine whether CSAPR is better than
BART using a two-prong test and appropriate air quality modeling. The Federal Register notice for the
final rule of CSAPR said that “EPA has not conducted any technical analysis to determine whether
compliance with the Transport Rule would satisfy Reasonably Available Control Technology (RACT)
requirements for EGUs in any nonattainment areas or Regional Haze BART-related requirements. For that
reason, EPA is neither making determinations nor establishing any presumptions that compliance with the

Transport Rule satisfies any RACT- or BART-related requirements for EGUs.”

However, on December 30, 2011, the United States Court of Appeals for the D.C. Circuit issued its ruling
to stay CSAPR pending judicial review. As a result, CAIR has been put back into effect. The court set a
speedy path to hear the legal arguments in the case, which were presented to the U.S. Court of Appeals
in Washington, D.C. on April 13, 2012. However, a final ruling on CSAPR may not come until later this
year or possibly in 2013.

It is expected that CSAPR is most likely to be reinstated in principal with the similar provisions as currently
promulgated. If CSAPR is determined to be an alternative program that may substitute for source-specific
BART, then the same BART modeling analyses for the Crystal River Power Plant conducted in 2007
should still be valid. However, the current version of CSAPR has different requirements for different
states. For example, in Florida, it does not regulate SO, emissions and only has ozone-season NO,
emissions requirements. As a result, the BART exemption analysis for the Crystal River Power Plant, which
was previously based on visibility impacts due to PM emissions only, needs to be re-evaluated, including

PM, NO, and SO, and sulfate emissions.

A description of the BART-eligible emissions units, a description of the modeling methodology, and the
results of the BART exemption analysis are presented in Section 2.0. Regulatory requirements for the
BART determination (control options) analysis are presented in Section 3.0. The BART determination

analysis is presented in Section 4.0.

The source information and methodologies used for the BART determination are the same as those
presented in the document entitled “Air Modeling Protocol to Evaluate Best Available Retrofit Technology
(BART) Options for Affected Progress Energy Florida Plants”, commonly known as the “BART Protocol”.
The BART Protocol was previously submitted to FDEP in January 2007.
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2.0 DESCRIPTION OF BART-ELIGIBLE EMISSIONS UNITS

The BART-eligible emissions units at the Crystal River Power Plant include two fossil fuel steam
generators (FFSGs), further characterized as pulverized coal dry bottom, tangentially-fired boilers,
designated as Unit No. 1 and Unit No. 2. Unit No. 1 is a nominal 440.5 megawatt (MW) class (electric)
steam generator while Unit No. 2 is a nominal 523.8 MW class (electric) steam generator. The units may
burn bituminous coal or a bituminous coal and bituminous coal briquette mixture. Distillate fuel oil may be

burned as a startup fuel.

The Crystal River Power plant is located at Universal Transverse Mercator (UTM) coordinates: 334.3
kilometers (km) East, 3,204.5 km North in UTM Zone 17. An area map showing the Plant and PSD Class
| areas located within 300 km of the plant is presented in Figure 1-1 of the BART Protocol. The PSD
Class | areas which were evaluated include:

Saint Marks NWA - 174 km
Chassahowitzka National Wilderness Area (NWA) - 21 km
Wolf Island NWA - 293 km
Okefenokee NWA- 178 km

The PSD Class | of the Bradwell Bay NWA is located within 300 km of the Crystal River Power Plant;

however visibility impairment is not required to be addressed for this area.

The stack, operating, and PM emission data, including PM speciation, for the BART-eligible emissions
units were presented in detail in the BART Protocol previously submitted to FDEP. The emissions units
are regulated under Acid Rain-Phase I, Fossil Fuel Steam Generators with more than 250 million Btu per
Hour Heat Input (Rule 62-296.405, F.A.C.), Best Available Retrofit Technology (BART) requirements
(Rule 62-296.340, F.A.C.) and the Clean Air Interstate Rule (CAIR) requirements under 62-296.470,
F.A.C.

As noted in the BART protocol and based on discussions with FDEP, building downwash effects were
considered for the Crystal River Power Plant as the facility is located within 50 km of the closest PSD

Class | area.

2.1 EMISSION RATES
Emission rates used in the Crystal River BART analysis were presented in the BART Protocol previously
submitted to FDEP (only PM emission rates were included). This revised BART analysis includes SO,

and NO, emissions in addition to the PM emissions.

The EPA BART guidelines indicate that the emission rate to be used for BART modeling is the highest

24-hour actual emission rate representative of normal operations for the modeling period. Depending on
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the availability of the source data, the source emissions information should be based on the following, in

order of priority based on the BART common protocol:

B 24-hour maximum emissions based on continuous emission monitoring (CEM) data for
the period 2001 to 2003

Facility stack test emissions
Potential to emit

Allowable permit limits

AP-42 emission factors

Table 1A presents the stack data, operating parameters, and emissions of SO,, NO,, and PM for the
baseline (i.e., exemption) scenario. The SO, and NO, emission rates are based on the maximum actual
24-hour average rate from the period 2001 to 2003 which were obtained from the CEM data.

The PM emissions rates are based on stack test data. Based on the latest regulatory guidance, PM
emissions by size category are required to be considered in the appropriate species for the visibility
analysis. The effect that each species has on visibility impairment is related to a parameter called the
extinction coefficient. The higher the extinction coefficient, the greater the species’ affect on visibility.
Filterable PM is speciated into coarse (PMC), fine (PMF), and elemental carbon (EC), with default
extinction efficiencies of 0.6, 1.0, and 10.0, respectively. PMC is PM with aerodynamic diameter between
10 microns and 2.5 microns. Both EC and PMF have aerodynamic diameters equal to or less than 2.5
microns. Condensable PM is comprised of inorganic PM such as sulfate (SO,4) and organic PM such as

secondary organic aerosols (SOA).

The PM emissions from the BART-eligible units at the Crystal River plant were speciated into the
recommended size and species categories using EPA’s Compilation of Air Pollutant Emission Factors,
AP-42 (fifth edition). The species categories for Crystal River Units 1 and 2 were determined from the
speciation profile for a “dry bottom boiler burning pulverized coal with ESP” provided in Table 1.1-5 in AP-
42. The different size categories were determined from particle size distribution for “dry bottom PC
boilers with ESP” provided in Table 1.1-6 in AP-42. The PM speciation data for the exemption scenario
are presented in Table 2A (also presented with the BART Protocol previously submitted to FDEP).

2.2 MODELING METHODOLOGY

The CALPUFF model, Version 5.756, also known as the “BART Version CALPUFF”, was used to predict
the maximum visibility impairment at each of the four PSD Class | areas located within 300 km of the
Crystal River Power Plant identified above. This version of CALPUFF, together with the post-processing
programs associated with the BART Version of CALPUFF (i.e., POSTUTIL, CALPOST), were also used

in the current BART modeling which includes SO, and NO, emissions.
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The methods and assumptions used in the CALPUFF model were previously presented in the BART
Protocol. The 4-km spacing Florida domain was used for the BART exemption. The refined CALMET
domain used for the BART modeling analysis has been provided by FDEP. The major features used in

preparing these CALMET data have also been described in Section 4.0 of the BART Protocol.

Based on FDEP guidelines, the 98th percentile, i.e., the 8th highest 24-hour average visibility impairment
value in any year or the 22nd highest 24-hour average visibility impairment value over 3 years combined,

whichever is higher, is compared to 0.5 dv in the source attribution analysis.

Based on the Visibility Improvement State and Tribal Association of the Southeast (VISTAS)
recommendation, Visibility Method 6 was used in the BART-related modeling, which will compute
extinction coefficients for hygroscopic species (modeled and background) using a monthly f(RH) in lieu of
calculating hourly RH factors. Monthly RH values from Table A-3 of EPA’s Guidance for Estimating
Natural Visibility Conditions Under the Regional Haze Rule (Haze Guideline) was used. Monthly f(RH)

factors for the Class | areas within 300 km of the Crystal River Plant are as follows:

Saint Marks Chassahowitzka | Wolf Island | Okefenokee

Month NWA NWA NWA NWA
January 3.7 3.8 3.4 3.5
February 3.4 3.5 3.1 3.2
March 3.4 3.4 3.0 3.1
April 3.4 3.2 3.0 3.0
May 3.5 3.3 3.3 3.6
June 4.0 3.9 3.7 3.7
July 4.1 3.9 3.7 3.7
August 4.4 4.2 4.1 4.1
September 4.2 4.1 4.0 4.0
October 3.8 3.9 3.7 3.8
November 3.7 3.7 3.5 3.5
December 3.8 3.9 3.5 3.6

Method 6 requires input of natural background (BK) concentrations of ammonium sulfate (BKSO4),
ammonium nitrate (BKNO3), coarse particulates (BKPMC), organic carbon (BKOC), soil (BKSOIL), and
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elemental carbon (BKEC) in micrograms per cubic meter (pg/m3). The model then calculates the natural

background light extinction and haze index based on these values.

According to FDEP recommendations, the natural background light extinction may be based on haze
index (HI) values (in dv) for either the annual average or the 20-percent best visibility days provided by
EPA in Appendix B of the Haze Guideline document (using the 10th percentile HI value). For this BART
analysis, the annual average HI values were used to determine natural background light extinction of the
Class | areas. The light extinction coefficient in inverse megameters (Mm-1) is based on the
concentration of the visibility impairing components and the extinction efficiency, in square meters per
gram (m2/g), for each component.

Per VISTAS and FDEP recommendations, the natural background light extinction that is equivalent to
EPA-provided background HI values for each Class | area, based on the annual average, were estimated

using the following background values:

B Rayleigh scattering = 10 Mm-1;
m Concentrations of BKSO,, BKNO;, BKPMC, BKEC, and BKEC = 0.0; and

B BKSOIL concentration, which is estimated from the extinction coefficient that
corresponds to EPA’s HI value (corresponding to the annual average) and then
subtracting the Rayleigh scattering of 10 Mm-1 (assumes that the extinction
efficiency of soil is 1 m?/g). The BKSOIL concentration is estimated by subtracting the
Rayleigh scattering of 10 Mm-1 from the extinction coefficient that corresponds to
EPA’s haze index value for the annual average light extinction coefficient, then
dividing the remainder by the BKSOIL extinction efficiency of 1 mz/g.

According to Appendix B of the Haze Guidance document, the annual average light extinction coefficients

for each Class | area and corresponding calculated BKSOIL concentrations are as follows:
B Saint Marks NWA — 21.53 Mm-1 (equivalent to 7.67 dv); 11.53 pg/ms;
B Chassahowitzka NWA — 21.45 Mm-1 (equivalent to 7.63 dv); 11.45 pg/ms;
m Wolf Island — 21.33 Mm-1 (equivalent to 7.58 dv); 11.33 pg/m3; and
B Okefenokee NWA —21.40 Mm-1 (equivalent to 7.61 dv); 11.40 pg/m3.

The atmospheric light extinction estimation technique using an algorithm developed by the Interagency
Monitoring of Protected Visual Environments (IMPROVE) committee, which was adopted by the EPA
under the 1999 Regional Haze Rule (RHR) and referred to as the “1999 IMPROVE” algorithm, was used
in this revised analysis. This algorithm for estimating light extinction from particle speciation data tends to
underestimate light extinction for the highest haze conditions and overestimate it for the lowest haze

conditions, and does not include light extinction due to sea salt, which is important at sites near
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seacoasts. As a result of these limitations, the IMPROVE Steering Committee developed the “new
IMPROVE algorithm” for estimating light extinction from particulate matter component concentrations,
which provides a better correspondence between measured visibility and that calculated from particulate
matter component concentrations. A detailed description of the new IMPROVE algorithm and its

implementation was presented in Section 3.4 of the BART Protocol.

Visibility impacts were predicted at the PSD Class | areas using receptors provided by the National Park
Service (NPS).

2.3 BART EXEMPTION MODELING RESULTS

Summaries of the maximum visibility impairment values for the Crystal River BART-eligible emission units
estimated using the new IMPROVE algorithm, are presented in Tables 3A and 4A. The 98th percentile (i.e.,
8th highest) 24-hour average visibility impairment values for the years 2001, 2002, and 2003, and the
22nd highest 24-average visibility impairment values over the three years, are presented in Table 3A.
The 8th highest visibility impairment values predicted at each PSD Class | area for each year are
presented in Table 4A.

As shown in Tables 3A and 4A, the 8th highest visibility impairment values predicted for each year at all
of the PSD Class | areas using the 1999 IMPROVE algorithm are greater than 0.5 dv. The 22nd highest
visibility impairment value predicted over the 3-year period at this PSD Class | area is also greater than
0.5 dv. As a result, the Crystal River Power Plant is subject to the BART requirements, and a BART
determination analysis for PM, SO,, and NO, is required for each of the BART-eligible emissions units at

the plant.
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3.0 REQUIREMENTS FOR ANALYSIS OF BART CONTROL OPTIONS

The visibility regulations define BART as follows:

Best Available Retrofit Technology (BART) means an emission limitation based on the
degree of reduction achievable through the application of the best system of continuous
emission reduction for each pollutant which is emitted by . . . [a BART-eligible source]. The
emission limitation must be established, on a case-by-case basis, taking into consideration
the technology available, the costs of compliance, the energy and non-air quality
environmental impacts of compliance, any pollution control equipment in use or in existence
at the source, the remaining useful life of the source, and the degree of improvement in

visibility which may reasonably be anticipated to result from the use of such technology.

The BART analysis identifies the best system of continuous emission reduction, taking into account;

(1) The available retrofit control options;

(2) Any pollution control equipment in use at the source (which affects the availability of
options and their impacts);

(3) The costs of compliance with control options;
(4
(5

(6) The visibility impacts analysis.

)
) The remaining useful life of the facility;

) The energy and non-air quality environmental impacts of control options; and

)

Once it is determined that a source is subject to BART for a particular pollutant, then for each affected

emission unit, BART must be established for that pollutant. The BART determination must address air

pollution control measures for each emissions unit or pollutant emitting activity subject to review.

The five basic steps of a case-by-case BART analysis are:

STEP 1 - Identify All Available Retrofit Control Technologies

STEP 2 - Eliminate Technically Infeasible Options

STEP 3 — Evaluate Control Effectiveness of Remaining Control Technologies
STEP 4 - Evaluate Impacts and Document the Results

STEP 5 - Evaluate Visibility Impacts

Based on descriptions provided in 40 CFR 51 Appendix Y, Guidelines for BART Determinations Under
the Regional Haze Rule, each of these steps is described briefly in the following sections.
STEP 1 - Identify All Available Retrofit Control Technologies

Available retrofit control options are those air pollution control technologies with a practical potential for

application to the emissions unit and the regulated pollutant under evaluation. In identifying “all” options,
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the most stringent option and a reasonable set of options for analysis that reflects a comprehensive list of
available technologies must be identified. It is not necessary to list all permutations of available control
levels that exist for a given technology — the list is complete if it includes the maximum level of control

each technology is capable of achieving.

Air pollution control technologies can include a wide variety of available methods, systems, and techniques
for control of the affected pollutant. Technologies required as Best Available Control Technology (BACT)
or Lowest Achievable Emission Rate (LAER) are available for BART purposes and must be included as
control alternatives. The control alternatives can include not only existing controls for the source category
in question but also take into account technology transfer of controls that have been applied to similar
source categories and gas streams. Technologies that have not yet been applied to (or permitted for) full
scale operations do not need to be considered, and purchase or construction of a process or control

device that has not already been demonstrated in practice is not expected.

Where a New Source Performance Standard (NSPS) exists for a source category (which is the case for
most of the categories affected by BART), a level of control equivalent to the NSPS as one of the control
options should be included. The NSPS standards are codified in 40 CFR 60.

Potentially applicable retrofit control alternatives can be categorized in three ways.

B Pollution prevention: use of inherently lower-emitting processes/practices, including the
use of control techniques (e.g. low-NO, burners) and work practices that prevent
emissions and result in lower “production-specific” emissions

B Use of (and where already in place, improvement in the performance of) add-on controls,
such as scrubbers, fabric filters, thermal oxidizers, and other devices that control and
reduce emissions after they are produced

B Combinations of inherently lower-emitting processes and add-on controls

In the course of the BART review, one or more of the available control options may be eliminated from
consideration because they are demonstrated to be technically infeasible or to have unacceptable energy,

cost, or non-air quality environmental impacts on a case-by-case (or site-specific) basis.

EPA does not consider BART as a requirement to redesign the source when considering available control
alternatives. For example, where the source subject to BART is a coal-fired electric generator, EPA does
not require the BART analysis to consider building a natural gas-fired electric turbine although the turbine

may be inherently less polluting on a per unit basis.

For emission units subject to a BART review, there will often be control measures or devices already in
place. For such emission units, it is important to include control options that involve improvements to
existing controls and not to limit the control options only to those measures that involve a complete

replacement of control devices.
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If a BART source has controls already in place that are the most stringent controls available (this means
that all possible improvements to any control devices have been made), then it is not necessary to
comprehensively complete each following step of the BART analysis. As long as these most stringent
controls available are made federally enforceable for the purpose of implementing BART for that source,
the remaining analyses may be skipped, including the visibility analysis in Step 5. Likewise, if a source
commits to a BART determination that consists of the most stringent controls available, then there is no

need to complete the remaining analyses.

STEP 2 — Eliminate Technically Infeasible Options

In Step 2, the source evaluates the technical feasibility of the control options identified in Step 1. The
source should document a demonstration of technical infeasibility and should explain, based on physical,
chemical, or engineering principles, why technical difficulties would preclude the successful use of the
control option on the emissions unit under review. The source may then eliminate such technically

infeasible control options from further consideration in the BART analysis.

Control technologies are technically feasible if either (1) they have been installed and operated
successfully for the type of source under review under similar conditions, or (2) the technology could be
applied to the source under review. Two key concepts are important in determining whether a technology
could be applied: “availability” and “applicability.” A technology is considered “available” if the source
owner may obtain it through commercial channels, or it is otherwise available within the common sense
meaning of the term. An available technology is “applicable” if it can reasonably be installed and
operated on the source type under consideration. A technology that is available and applicable is

technically feasible.

Where it is concluded that a control option identified in Step 1 is technically infeasible, the source should
demonstrate that the option is either commercially unavailable, or that specific circumstances preclude its
application to a particular emission unit. Generally, such a demonstration involves an evaluation of the
characteristics of the pollutant-bearing gas stream and the capabilities of the technology. Alternatively, a
demonstration of technical infeasibility may involve showing that there are un-resolvable technical
difficulties with applying the control to the source (e.g., size of the unit, location of the proposed site,
operating problems related to specific circumstances of the source, space constraints, reliability, or
adverse side effects on the rest of the facility). Where the resolution of technical difficulties is merely a
matter of increased cost, the technology should be considered as technically feasible. The cost of a

control alternative is considered later in the process.

% E Golder
crystal river bart determination report (2).docx ASSOClateS



May 2012 11 123-89547

STEP 3 — Evaluate Control Effectiveness of Remaining Control Technologies

Step 3 involves evaluating the control effectiveness of all the technically feasible control alternatives
identified in Step 2 for the pollutant and emissions unit under review. Two key issues in this process
include:
(1) Ensuring that the degree of control is expressed using a metric that ensures an “apples to
apples” comparison of emissions performance levels among options
(2) Giving appropriate treatment and consideration of control techniques that can operate
over a wide range of emission performance levels
This issue is especially important when comparing inherently lower-polluting processes to one another or
to add-on controls. In such cases, it is generally most effective to express emissions performance as an
average steady state emissions level per unit of product produced or processed, such as pounds of

emissions per million British thermal units (Ib/MMBtu) of heat input.

Many control techniques, including both add-on controls and inherently lower polluting processes, can
perform at a wide range of levels. Scrubbers and high and low efficiency electrostatic precipitators
(ESPs) are two of the many examples of such control techniques that can perform at a wide range of
levels. It is important that in analyzing the technology one take into account the most stringent emission
control level that the technology is capable of achieving. Recent regulatory decisions and performance
data (e.g., manufacturer’s data, engineering estimates and the experience of other sources) should be

considered when identifying an emissions performance level or levels to evaluate.

For retrofitting existing sources in addressing BART, one should consider ways to improve the performance
of existing control devices, particularly when a control device is not achieving the level of control that
other similar sources are achieving in practice with the same device. For example, one should consider

improving performance when sources with ESPs are performing below currently achievable levels.

STEP 4 — Evaluate Impacts and Document the Results

After identifying the available and technically feasible control technology options, the following analyses

should be conducted when making the BART determination:

Costs of compliance
Energy impacts

Non-air quality environmental impacts

Remaining useful life

The source should discuss and, where possible, quantify both beneficial and adverse impacts. In

general, the analysis should focus on the direct impact of the control alternative.
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Costs of Compliance

To conduct a cost analysis, the following steps are used:

(1) Identify the emissions units being controlled
(2) Identify design parameters for emission controls

(3) Develop cost estimates based upon those design parameters

It is important to identify clearly the emission units being controlled, i.e., to specify a well-defined area or
process segment within the plant. In some cases, multiple emission units can be controlled jointly. Then,
the control system design parameters should be specified. The value selected for the design parameter
should ensure that the control option will achieve the level of emission control being evaluated. The source
should include documentation of the assumptions regarding design parameters. Examples of supporting
references include the EPA Office of Air Quality Planning and Standards (OAQPS) Control Cost Manual

and background information documents used for NSPS and hazardous pollutant emission standards.

Once the control technology alternatives and achievable emissions performance levels have been
identified, the source must develop estimates of capital and annual costs. The basis for equipment cost
estimates should also be documented, either with data supplied by an equipment vendor (i.e., budget
estimates or bids) or by a referenced source (such as the OAQPS Control Cost Manual, Sixth Edition,
February 2002). To maintain and improve consistency, cost estimates should be based on the OAQPS
Control Cost Manual, where possible. The Control Cost Manual addresses most control technologies in
sufficient detail for a BART analysis. The cost analysis should also take into account any site-specific

design or other conditions identified above that affect the cost of a particular BART technology option.

Cost effectiveness, in general, is a criterion used to assess the potential for achieving an objective in the
most economical way. For purposes of air pollutant analysis, “effectiveness” is measured in terms of tons
of pollutant emissions removed, and “cost” is measured in terms of annualized control costs. EPA
recommends two types of cost-effectiveness calculations — average cost effectiveness, and incremental

cost effectiveness.

Average cost effectiveness means the total annualized costs of control divided by annual emissions
reductions (the difference between baseline annual emissions and the estimate of emissions after
controls). Because costs are calculated in (annualized) dollars per year ($/yr) and emission rates are
calculated in tons per year (tons/yr), the result is an average cost-effectiveness number in (annualized)

dollars per ton ($/ton) of pollutant removed.

The baseline emissions rate should represent a realistic depiction of anticipated annual emissions for the
source. In general, for the existing sources subject to BART, the anticipated annual emissions will be

estimated based upon actual emissions from a baseline period.
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When future operating parameters (e.g., limited hours of operation or capacity utilization, type of fuel, raw
materials or product mix or type) are projected to differ from past practice, and if this projection has a
deciding effect in the BART determination, then these parameters or assumptions are to be translated
into enforceable limitations. In the absence of enforceable limitations, baseline emissions are calculated

based upon continuation of past practice.

In addition to the average cost effectiveness of a control option, the incremental cost effectiveness should
also be calculated. The incremental cost effectiveness calculation compares the costs and performance
level of a control option to those of the next most stringent option, as shown in the following formula (with

respect to cost per emissions reduction):

Incremental Cost Effectiveness (dollars per incremental ton removed) =
[(Total annualized costs of control option) — (Total annualized costs of next control option)] +
[(Control option annual emissions) — (Next control option annual emissions)]

Energy Impacts

The energy requirements of the control technology should be analyzed to determine whether the use of
that technology results in energy penalties or benefits. If such benefits or penalties exist, they should be
quantified to the extent practicable. Because energy penalties or benefits can usually be quantified in
terms of additional cost or income to the source, the energy impact analysis can, in most cases, simply be

factored into the cost impacts analysis.

The energy impact analysis should consider only direct energy consumption and not indirect energy
impacts. The energy requirements of the control options should be shown in terms of total (and in certain
cases, also incremental) energy costs per ton of pollutant removed. Then these units can be converted
into dollar costs and, where appropriate, can be factored into the control cost analysis. Indirect energy
impacts (such as energy to produce raw materials for construction of control equipment) are generally not

considered.

The energy impact analysis may also address concerns over the use of locally scarce fuels. The
designation of a scarce fuel may vary from region to region. However, in general, a scarce fuel is one
that is in short supply locally and can be better used for alternative purposes, or one that may not be

reasonably available to the source either at the present time or in the near future.

Non-Air Quality Environmental Impacts

In the non-air quality related environmental impacts portion of the BART analysis, environmental impacts
other than air quality due to emissions of the pollutant in question are addressed. Such environmental
impacts include solid or hazardous waste generation and discharges of polluted water from a control

device.
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Any significant or unusual environmental impacts associated with a control alternative that have the
potential to affect the selection or elimination of a control alternative should be identified. Some control
technologies may have potentially significant secondary environmental impacts. Scrubber effluent, for
example, may affect water quality and land use. Alternatively, water availability may affect the feasibility
and costs of wet scrubbers. Other examples of secondary environmental impacts could include hazardous

waste discharges, such as spent catalysts or contaminated carbon.

In general, the analysis need only address those control alternatives with any significant or unusual
environmental impacts that have the potential to affect the selection of a control alternative, or elimination
of a more stringent control alternative. Thus, any important relative environmental impacts (both positive

and negative) of alternatives can be compared with each other.

Remaining Useful Life

The requirement to consider the “remaining useful life” of the source for BART determinations may be
treated as one element of the overall cost analysis. The “remaining useful life” of a source, if it represents
a relatively short time period, may affect the annualized costs of retrofit controls. For example, the
methods for calculating annualized costs in EPA’'s OAQPS Control Cost Manual require the use of a
specified time period for amortization that varies based upon the type of control. If the remaining useful
life will clearly not exceed this time period, the remaining useful life has an effect on control costs and on
the BART determination process. Where the remaining useful life is less than the time period for

amortizing costs, this shorter time period should be considered in the cost calculations.

The remaining useful life is the difference between:

(1) The date that controls will be put in place (capital and other construction costs incurred
before controls are put in place can be rolled into the first year, as suggested in EPA’s
OAQPS Control Cost Manual); and

(2) The date the facility permanently stops operations. Where this affects the BART
determination, this date should be assured by a federally- or State-enforceable restriction
preventing further operation.

EPA recognizes that there may be situations where a source operator intends to shut down a source by a
given date, but wishes to retain the flexibility to continue operating beyond that date in the event, for
example, that market conditions change. Where this is the case, the BART analysis may account for this,
but it must maintain consistency with the statutory requirement to install BART within 5 years. Where the
source chooses not to accept a federally enforceable condition requiring the source to shut down by a
given date, it is necessary to determine whether a reduced time period for the remaining useful life

changes the level of controls that would have been required as BART.
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STEP 5 — Evaluate Visibility Impacts

The following is an approach EPA suggests to determine visibility impacts (the degree of visibility
improvement for each source subject to BART) for the BART determination. Once it is determined that a
source is subject to BART, a visibility improvement determination for the source must be conducted as
part of the BART determination.

The permitting agency has flexibility in making this determination, i.e., in setting absolute thresholds,
target levels of improvement, or de minimis levels, since the deciview improvement must be weighed
among the five factors, and the agency is free to determine the weight and significance to be assigned to
each factor. For example, a 0.3-dv improvement may merit a stronger weighting in one case versus

another, so one “bright line” may not be appropriate.

CALPUFF or another appropriate dispersion model must be used to determine the visibility improvement
expected at a Class | area from the potential BART control technology applied to the source. Modeling
should be conducted for SO,, NO,, and direct PM emissions (PM, 5 and/or PM,). There are several

steps for determining the visibility impacts from an individual source using a dispersion model:

B Develop a modeling protocol.

B For each source, run the model at pre-control and post-control emission rates according to
the accepted methodology in the protocol. Use the 24-hour average actual emission rate
from the highest emitting day of the meteorological period modeled (for the pre-control
scenario). Calculate the model results for each receptor as the change in dv compared
against natural visibility conditions. Post-control emission rates are calculated as a
percentage of pre-control emission rates. For example, if the 24-hour pre-control
emission rate is 100 pounds per hour (Ib/hr) of SO, and the control efficiency being
evaluated is 95 percent, then the post-control rate is 5 Ib/hr.

B Make the net visibility improvement determination. Assess the visibility improvement
based on the modeled change in visibility impacts for the pre-control and post-control
emission scenarios. The assessment of visibility improvements due to BART controls is
flexible and can be done by one or more methods. The frequency, magnitude, and
duration components of impairment may be considered. Suggestions for making the
determination are:

® Use of a comparison threshold, as is done for determining if BART-eligible sources
should be subject to a BART determination. Comparison thresholds can be used in a
number of ways in evaluating visibility improvement (e.g., the number of days or
hours that the threshold was exceeded, a single threshold for determining whether a
change in impacts is significant, or a threshold representing a given percentage
change in improvement).

® Compare the 98th percentile days for the pre- and post-control runs.

Each of the modeling options may be supplemented with source apportionment data or source

apportionment modeling.
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Selecting the “Best” Alternative
From the alternatives evaluated in Step 3, EPA recommends developing a chart (or charts) displaying for

each of the alternatives the following:

(1) Expected emission rate (tons per year, Ib/hr)

(2) Emissions performance level (e.g., percent pollutant removed, emissions per unit
product, Ib/MMBtu, parts per million)

(3) Expected emissions reductions (tons per year)

(4) Costs of compliance — total annualized costs ($), cost effectiveness ($/ton), incremental
cost effectiveness ($/ton), and/or any other cost-effectiveness measures (such as $/dv)

(5) Energy impacts
(6) Non-air quality environmental impacts

(7) Modeled visibility impacts

The source has the discretion to determine the order in which control options for BART should be
evaluated. The source should provide a justification for adopting the technology selected as the “best”
level of control, including an explanation of the CAA factors that led to the choice of that option over other

control levels.

In the case where the source is conducting a BART determination for two regulated pollutants on the
same source, if the result is two different BART technologies that do not work well together, then a

different technology or combination of technologies can be substituted.

Even if the control technology is cost effective, there may be cases where the installation of controls
would affect the viability of continued plant operations. There may be unusual circumstances that justify
taking into consideration the conditions of the plant and the economic effects of requiring the use of a
given control technology. These effects would include effects on product prices, the market share, and
profitability of the source. Where there are such unusual circumstances that are judged to affect plant
operations, the conditions of the plant and the economic effects of requiring the use of a control
technology may be taken into consideration. Where these effects are judged to have a severe impact on
plant operations, they may be considered in the selection process, but an economic analysis that
demonstrates, in sufficient detail for public review, the specific economic effects, parameters, and
reasoning may have to be provided. Any analysis may also consider whether other competing plants in

the same industry have been required to install BART controls if this information is available.
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4.0 BART ANALYSIS

4.1 SO, Emissions

As shown in Table 3A, the highest 8th highest visibility impact due to Units 1 and 2 is 7.93 dv, more than
90 percent of which is due to sulfate particles. Since sulfate particles are formed due to SO, and sulfuric
acid mist (SAM) emissions, reduction of SO, emissions from Units 1 and 2 is the most effective way to
reduce visibility impacts due to the BART-eligible emissions units at the site. The SO, emissions from the

two boilers are currently not controlled.

The BART control analysis, which is similar to the BACT analysis under PSD regulations, is presented in
the following sections for SO, emissions from the two units. The analysis includes consideration of the
available retrofit control technologies, analyzing the feasibility of these technologies, evaluating control
effectiveness of the feasible control technologies, evaluating the impacts from cost of compliance, energy,
non air-quality environmental, remaining useful life, and finally evaluating the improvement in visibility that

may result from the control technology.

4.1.1 Available Retrofit Control Technologies

As part of the BART analysis, a review of previous SO, BACT determinations for coal-fired utility and
large industrial-sized boilers was performed using the RACT/BACT/LAER Clearinghouse (RBLC) on
EPA’s webpage. Numerous examples are available in the RBLC database for large coal-fired boilers,
which typically use flue gas desulfurization (FGD) as the BACT for SO, emissions. However, it should be
noted that this database does not reflect the use of FGD systems as a retrofit to existing units. For
existing units, the use of lower sulfur fuels is much more cost-effective than the retrofit of an FGD system.

These determinations are presented in Table 5.

4.1.2 Control Technology Feasibility

The following control technologies were analyzed:

Low Sulfur Fuel

Units 1 and 2 currently burn bituminous coal. Sulfur content of bituminous coal can range from 0.3
percent to more than 3 percent. Switching to a lower-sulfur coal can reduce SO, emissions; however, the

cost of compliance depends on the following:

B Cost difference of low sulfur coal and the coal currently used
W Difference in delivery cost for the lower-sulfur coal

B Costs associated with modifications to the units to enable use of lower sulfur coals

Use of low sulfur fuel is considered to be a technically feasible option to reduce SO, emissions.
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Flue Gas Desulfurization

FGD systems are post-combustion control technologies that rely on chemical reactions within the control
device to reduce the concentration of SO, in the flue gas. The chemical reaction with an alkaline chemical,
which can be performed in a wet or dry contact system, converts SO, to sulfite or sulfate salts. In a wet
FGD system, a reagent is slurried with water and sprayed into the flue gas stream in an absorber vessel.
The SO, is removed from the flue gas by sorption and reaction with the slurry. The by-products of the
sorption and reaction are in a wet form upon leaving the system and must be dewatered prior to

transport/disposal.

The most widely used system for large-scale SO, removal is the calcium-based wet lime/limestone FGD
system. SO, control efficiencies for wet limestone FGD range from 50 to 98 percent, depending on the

type of device and design, with an average of 90 percent.

In a dry FGD system, SO,-containing flue gas comes into contact with an alkaline sorbent such as lime.
The sorbent can be delivered to flue gas in an aqueous slurry form (lime spray drying process) or as a dry
powder (sorbent injection process). After the sorption and reaction process, a dry waste is produced
which is similar to fly ash. The by-product is subsequently captured in a downstream particulate

collection device, typically an ESP or a baghouse.

A dry scrubber can use either lime or sodium carbonate as reagent. A typical dry scrubber will use lime
as the reagent because it is more readily available than sodium carbonate and the sodium-based

reactions produce a soluble by-product that requires special handling.

Lime spray drying efficiency ranges from 70 to 96 percent, with an average of 90 percent. The use of a
PM control device after the dry scrubber differs from the wet scrubber system, in which the slurry leaving
the wet system must be dewatered and the gas cooled to adiabatic saturation temperature, which
requires the particulate control device to be located upstream of the scrubber. The dry byproduct from
the dry scrubber system is generally not marketable, since the byproducts includes fly ash and reacted
SO, and calcium compounds. In contrast, the wet limestone FGD system can produce a marketable

byproduct (i.e., gypsum).

Because the dry scrubber absorber construction material is usually carbon steel, the capital costs are
usually less expensive as compared with wet scrubbers. However, the necessary use of lime in the
process increases its annual operational costs. Based on the EPA Fact Sheet on FGD systems, typical
industrial applications of FGD systems are stationary coal and oil-fired combustion units such as utility

and industrial boilers.
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The RBLC database review also shows that post-combustion controls are typically applied to coal-fired

boilers. The EPA Fact Sheet mentions the high capital cost of an FGD system as a disadvantage.

4.1.3 Control Effectiveness of Options

The effectiveness of SO, emissions control by the use of an FGD system is assumed to result in
approximately 95 percent control. PEF has preliminary estimates of the costs to retrofit dry FGD (DFGD)
systems on Units 1 and 2, based on a Worley Parsons (WP) study conducted in 2010. The effectiveness
of SO, emissions control by the use of low sulfur coal depends on the sulfur content of the lower sulfur

coal that is available and economically feasible.

4.1.4 Impacts of Control Technology Options

LOW SULFUR FUELS

To achieve SO, emissions below current levels, Units 1 and 2 would require use of lower sulfur coal. The
annual average fuel sulfur level for Crystal River Units 1 and 2 during the baseline years was
approximately 1.02 percent. Based on the highest average fuel sulfur of 1.02 percent and an average
fuel heating value of approximately 12,000 Btu/lb, an average baseline SO, emission rate of 1.7 Ib/mmBtu

was achieved. PEF has indicated that commercially available coal sulfur contents are as follows:

B 0.68 percent sulfur (equivalent to 1.2 Ib/mmBtu, based on a fuel heating value of 12,000
Btu/lb)

B 0.35 percent sulfur (equivalent to 0.8 Ib/mmBtu, based on a fuel heating value of 8,500
Btu/lb)
However, it is important to note that the 0.35 percent sulfur coal is representative of sub-bituminous coal,
also referred to as Powder River Basin (PRB) coal. This coal requires special handling and modifications
to existing equipment. While lower sulfur coal is potentially available from the Powder River Basin (PRB),
PRB coal is sub-bituminous coal that has unique combustion characteristics requiring specific boiler
designs and modifications to existing coal transport, handling and storage equipment. Moreover, the
transportation of this coal from Wyoming to Florida would not only add significant cost but involve

considerable secondary environmental impacts from unit trains travelling such a distance.

Based on information provided by PEF, the current delivered fuel (1.02 percent sulfur) cost is $4.25 per
mmBtu of heating value. The cost of compliance to use reduced sulfur coal is represented by the
additional cost of the lower sulfur coal versus the current 1.02 percent sulfur coal used in the boilers, plus
any other capital costs that may be associated with the conversion to a different coal. According to PEF,
reduced sulfur coal with 0.68 percent and 0.35 percent sulfur costs $4.37 per mmBtu and $4.04 per

mmBtu, respectively, excluding additional capital and operating costs.
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The cost analysis for the lower sulfur fuel options was prepared following EPA’s Control Cost Manual, and
is presented in Table 6 for Units 1 and 2. There are additional equipment costs and indirect capital costs
for using the lower sulfur bituminous coal (i.e., the 0.68 percent sulfur case), that could be required due to
the anticipated reduction in control efficiency of the ESPs while burning lower sulfur coal. It is unknown at
this time if ESP upgrades will be required to meet the current BART PM limit of 0.04 Ib/mmBtu normal
operation and 0.12 Ib/mmBtu limit for soot blowing operation after a switch to compliance coal. The high-
level cost estimates provided are based on previous analyses to meet the lowered PM BART limit while
burning coal with the current sulfur content. Additional analyses would be required to determine unit-
specific modifications needed to maintain reliable ESP operation at this same PM BART Iimit, but taking

into account the reduced efficiency expected while burning a lower sulfur coal.

Given the above qualifications on the cost estimates, Table 6 presents the total capital and annualized
costs of switching Units 1 and 2 from the coal currently used to 0.68 percent sulfur coal. Annualized
operating costs are estimated at more than $97 million, resulting in an average cost effectiveness of
approximately $8,665 per ton of SO, removed if 0.68 percent sulfur fuel is used instead of the current

coal.

To calculate the emissions reduction due to the control options, an apples-to-apples comparison of
baseline emissions and controlled emissions were calculated based on future projected actual fuel usage.
For the remaining useful life of these units, PEF has estimated annual fuel usage to be approximately
45,000,000 mmBtu/yr for both units combined. This represents a capacity factor of approximately 60

percent for these units.

Regarding the PRB coal option, there would be additional equipment costs and indirect capital costs for
using the lower sulfur sub-bituminous coal (i.e., the 0.35 percent sulfur case), that could be required due
to the anticipated reduction in control efficiency of the ESPs while burning lower sulfur coal, as well as the
additional capital costs required for other equipment modifications. This cost estimate is based on a 2005
Sargent and Lundy Crystal River 4 & 5 study on costs of converting to 100 percent PRB. Significant
increased scope is not included in this estimate, as an engineering evaluation would have to be
completed to accurately define the required scope. Excluded scope includes, but is not limited to,
pressure part modifications, ESP modifications, electrical system upgrades, and fan modifications. The
2005 costs were escalated to 2012 costs using the Global Insight Ash and Coal Handling cost category.
In addition this cost estimate does not include any O&M, reagent, byproduct or fuel cost impacts, nor
does it include a risk adjustment for potential safety hazards and associated issues related to the use of
PRB coal at the Crystal River site.

Given the above qualifications and exclusions from the cost estimates, Table 6 presents the capital and

annualized costs of switching Units 1 and 2 from the coal currently used to 0.35 percent sulfur coal.

% g Golder
crystal river bart determination report (2).docx ASSOClateS



May 2012 21 123-89547

Annualized operating costs are estimated at more than $296 million, resulting in an average cost
effectiveness of approximately $14,652 per ton of SO, removed from the current base case and an
incremental cost effectiveness of approximately $22,137 per ton of SO, removed when compared to the

0.68 percent sulfur case.

However, it should be noted that the Mercury and Air Toxics Standards (MATS) or Utility MACT, was
issued with an effective date of April 16, 2012 and requires the installation of maximum achievable control
technology (MACT). For existing EGUs, MATS contains an alternative, surrogate emission limit for PM
with a compliance deadline of April 16, 2015, and an optional possibility of two one-year extensions.
Relating MATS to BART, EPA has stated in 40 CFR Part 51, Appendix Y that facilities may rely on the
MACT standards for purposes of BART. Ultimately, MATS will require the installation of controls on

Crystal River Units 1 & 2 or force their retirement.

Energy Impacts

There are energy impacts associated with using lower sulfur coals, such as PRB coal, since the heating
value of the PRB coal is much lower than the current coals being used (e.g., 8,500 Btu/lb versus 12,000
Btu/lb).

Non-Air Quality Environmental Impacts

Use of low or reduced sulfur coal does not result in any non-air quality environmental impacts.

Remaining Useful Life

A BART permit was issued for these units on February 25, 2009 (permit No. 0170004-017-AC), which
imposed a revised allowable PM emission limit. The permit assumes that Units 1 and 2 will cease to be
operated as coal-fired units by December 31, 2020. The permit requires PEF to notify the Department of
any developments that would delay the shutdown (or repowering) of Units 1 and 2 beyond this date.

For the low sulfur fuel control options, it is assumed that some level of capital improvement will be
required for ESP upgrades to accommodate the 0.68 percent sulfur coal, and that replacement of the
ESPs with baghouses and other equipment modifications would be required for the firing of PRB coal.
For this analysis, it is assumed that ESP upgrades or replacements and other equipment modifications
would not be complete until 2018. Since the proposed unit retirement date is the end of 2020, this would

result in a useful control option equipment life of two years.

FLUE GAS DESULFURIZATION

PEF has preliminary estimates of the costs to retrofit dry FGD (DFGD) systems on Units 1 and 2, based
on a Worley Parsons (WP) study conducted in 2010. This estimate is characterized as a Class 5
estimate with an approximate accuracy rate of +/- 30 percent. The study also has several qualifications

on the cost estimates, which are not included in this report, as follows:
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B Based on the location at Crystal River for construction (i.e. site constraints, conditions of
the current units, etc), a 20 percent productivity factor is recommended to be added to
the EPC

Estimate does not provide funds for transformers
Reasonable Progress Energy owner’s cost would be approximately 2.5 percent
Add owner’s contingency on the EPC contract at 5 percent

This estimate does not factor in any escalation - assume 5 percent per year

This estimate is project view and does not include any AFUDC, burdens or allocations. A
rough estimate for financial view (AFUDC, burdens, allocations) costs would be
approximately 8 percent

It is estimated that the capital costs for installation of DFGD systems are approximately $445 million for
Units 1 and 2 combined. As shown in Table 7, the total annualized cost for installation and operation of
the DFGD systems is $364 million for Units 1 and 2 combined. These annualized costs represent the

annualized capital cost, as well as recurring annual operating costs for each unit.

To calculate the emissions reduction due to the DFGD control option, an apples-to-apples comparison of
baseline emissions and controlled emissions were calculated based on future projected actual fuel usage.
For the remaining useful life of these units, PEF has estimated annual fuel usage to be approximately
45,000,000 mmBtu/yr for both units combined. This represents a capacity factor of approximately 60
percent for these units. In addition, it is assumed that the baseline sulfur coal will continue to be fired and

that the design DFGD control efficiency will be 95 percent.

As shown in Table 7, the average cost effectiveness is calculated to be approximately $10,034 per ton of

SO, removed for Units 1 and 2 combined.

Energy Impacts
There are energy impacts associated with operation of DFGD systems. These additional energy impacts,
due to use of auxiliary power and additional pressure drop in the system, are factored into the control cost

analysis.

Non-Air Quality Environmental Impacts
Non-air quality impacts would potentially include increased energy use, increased water use and

generation of additional solid wastes.

Remaining Useful Life

A BART permit was issued for these units on February 25, 2009 (permit No. 0170004-017-AC), which
imposed a revised allowable PM emission limit. The permit assumes that Units 1 and 2 will cease to be
operated as coal-fired units by December 31, 2020. The permit requires PEF to notify the Department of

any developments that would delay the shutdown (or repowering) of Units 1 and 2 beyond this date.
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Installation of DFGD controls for Units 1 and 2 would require time for project design and construction, as
well as consideration for scheduling that allows for the continued operation to allow PEF to supply reliable
electric power to its customers. For this analysis, it is assumed that these upgrades would not be

complete until 2018. This would result in a useful control option equipment life of two years.

4.1.5 Visibility Impacts

To calculate the visibility improvement due to the lower sulfur content fuel and the DFGD control options,
first the baseline visibility impacts were estimated based on the maximum 8th highest 24-hour average
visibility impacts presented in Table 3A, which is 7.93 dv. Since sulfate particles contributed to more than
90-percent of the total visibility impact, instead of using just the sulfate contribution, the total impact (due

to all pollutants) was used as a baseline.

Future or controlled visibility impacts were estimated based on modeling the reduced SO, emissions
rates, which will result from the burning of lower sulfur coal and the installation of FGD systems of 95
percent control efficiency. These emission rates were calculated by multiplying the SO, emissions rates
used in the baseline impact analysis by the ratio of: 1) the specific sulfur content (0.68 percent or 0.35
percent) and the baseline sulfur content (estimated to be 1.02 percent) for the fuel sulfur option and 2) by
the uncontrolled baseline and the estimated control efficiency of the add on control equipment for the
FGD option. The SO,, NO, and PM emission rates for the 0.68 percent sulfur coal, 0.35 percent sulfur
coal and FGD systems scenarios are provided in Tables 1B, 1C and 1D, respectively. The PM speciation
profiles for the 0.68 percent sulfur coal, 0.35 percent sulfur coal and FGD unit scenarios are shown in
Tables 1B, 1C and 1D, respectively. Visibility improvements were determined by subtracting future dv
impacts from the baseline dv impacts. Tables 3B, 3C and 3D provide a summary of the BART modeling
results, including the relative contributions of SO2, NOx and PM, for the 0.68 percent sulfur coal, 0.35
percent sulfur coal and FGD systems cases, respectively. Tables 4B, 4C and 4D show the visibility
rankings at each Class | area for 0.68 percent sulfur coal, 0.35 percent sulfur coal and FGD unit

scenarios, respectively.

The visibility cost effectiveness numbers were calculated from the annual costs and the visibility
improvement in dv. Visibility cost effectiveness numbers for the two units together are also presented in
Table 6. As shown, visibility cost effectiveness for switching from the approximate 1.02 percent sulfur
currently used to 0.68 percent sulfur is more than $40.4 million/dv for a total visibility improvement of 2.41
dv. Incremental visibility cost effectiveness for switching to 0.35 percent sulfur fuel is $145 million/dv for
an additional improvement of 1.37 dv. Finally, the visibility cost effectiveness for installation of an DFGD
system on Units 1 and 2 combined is $79.4 million/dv for an additional improvement of 4.59 dv. This

visibility improvement is extremely small for a very large cost.
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4.1.6 Selection of BART

As the pollutant and visibility cost effectiveness values above indicate, the cost of improvement is
extremely high for switching from the current coal to 0.68 or 0.35 percent sulfur coal. As a result,
switching to either of these lower sulfur coals has been determined to be cost prohibitive. Further, the
capital cost and annual operating costs associated with retrofitting FGD systems on Units 1 and 2 was

also demonstrated to be prohibitive.

In addition, it should be noted that the Mercury and Air Toxics Standards (MATS) or Utility MACT, was
issued with an effective date of April 16, 2012 and requires the installation of maximum achievable control
technology (MACT). For existing EGUs, MATS contains an alternative, surrogate emission limit for PM
with a compliance deadline of April 16, 2015, and an optional possibility of two one-year extensions.
Relating MATS to BART, EPA has stated in 40 CFR Part 51, Appendix Y that facilities may rely on the
MACT standards for purposes of BART. Ultimately, MATS will require the installation of controls on
Crystal River Units 1 & 2 or force their retirement.

4.2 NOy Emissions

PEF has actual capital and annual operating costs for the SCR systems that were installed at Crystal
River for Units 4 and 5. These are actual costs for retrofit SCR systems at existing coal-fired units at
Crystal River and are considered representative, when scaled to MW capacity, of the costs to install and
operate SCR systems for Units 1 and 2. It is estimated that the capital costs for installation of SCR
systems are approximately $83 MM and $99 MM for Units 1 and 2, respectively. These are significant
costs and cannot be justified for an approximate two years of useful control equipment life (i.e., 2018 until

retirement in 2020).

Further, due to recent regulatory developments related to EPA’s Clean Air Interstate Rule (CAIR) and its
successor, the Cross-State Air Pollution Rule (CSAPR), CSAPR is currently stayed, and CAIR remains in
effect, pending judicial review of CSAPR. PEF believes that compliance with CAIR (and CSAPR,
depending on the court’s decision) will serve to demonstrate compliance with applicable NOx standards

under the BART program.

In addition, as shown in Table 3A, the visibility contribution of nitrate particles (which are formed by NO,
emissions) corresponding to the maximum 8" highest 24-hour average visibility impact is only 7.0
percent. Therefore, control of NO, emissions will provide minimal effect in reducing visibility impacts due
to Units 1 and 2 at the receptor corresponding to the maximum 8" highest visibility impact at the nearest

Class | area (i.e., Chassohowitzka NRA).

Additional add-on control technologies, such as a selective catalytic reduction (SCR) system, will require

a direct capital investment, as well as continuing annual operating costs for each unit, which will not result

% E Golder
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in any meaningful reduction in visibility. As demonstrated by modeling, the visibility contribution of nitrate
particles is not significant. Further, PEF believes that compliance with CAIR (and CSAPR, depending on
the court’s decision) will serve to demonstrate compliance with applicable NOx standards under the BART
program. As a result, PEF proposes that existing combustion processes, low NO, burners, and good

combustion practices be considered as BART for NO, emissions for Units 1 and 2.
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TABLE 1A
BART MODELING DATA INPUT
CRYSTAL RIVER POWER PLANT, UNITS 1 & 2
BASELINE (EXEMPTION) SCENARIO

Parameter Units Value
Emission Unit Unit 1 Unit 2
Location
UTM Coordinates®

East km 334.30 334.30

North km 3,204.50 3,204.50

Zone 17 17
Lambert Conformal Coordinates ?

X km 1,398.50 1,398.50

y km -1,116.10 -1,116.10
Stack Data
Height ft (m) 499 (152.1) 502 (153.0)
Diameter ft (m) 15 (4.57) 16.0 (4.88)
Base elevation ft (m) 3.3 (1.00) 3.3 (1.00)
Hourly heat inputb MMBtu/hr 3630.0 - 4390.0 -
Operating Data
Exit gas temperature °F (K) 291 (417) 300 (422)
Exit gas velocity ft/s (m/s) 132.7 (40.5) 160.0 (48.8)
Emission Data®®®f
SO, Ib/hr (g/s) 7,238.4 (912.0) 8,968.1 (1130.0)
NO, Ib/hr (g/s) 1,601.2 (201.7) 2,913.0 (367.0)
PM Filterable Ib/hr (g/s) 140.8 (17.7) 115.2 (14.5)
SO, Ib/hr (g/s) 50.4 (6.4) 61.0 (7.7)
Notes:
a. Based on common location using UTM coordinates of: East 567.4 km

North 2,813.5 km

b. Hourly heat input for each unit corresponds to the maximum hourly PM emissions for 2001 - 2006.

c. SO, emissions data based on CEMS data for 2001 - 2003.
d. NO, emissions data based on CEMS data for 2001 - 2003.

e. PM filterable emissions data based on monitoring data from 2001 - 2006.

f. SO, emissions data calculated based on 0.8% conversion of sulfur to H,SO,

and 37% removal of H,SO, in electrostatic precipitator (Southern Company methodology).
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TABLE 2A

PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 1

BASELINE (EXEMPTION) SCENARIO

Soil (Fine Elemental Inorganic (as
PM Category Emission Unit # Units Total Coarse PM PM) Carbon (EC) H,S0,) Organic
PM Filterable ° Unit 1 Ib/hr 140.8 78.23 60.27 2.32 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable ¢ Unit 1 Ib/hr 283.14 NA NA NA 50.4 232.7
% 100% NA NA NA 18% 82%
Total PMy, (filterable+condensable) Unit 1 Ib/hr 424.0 78.23 60.27 2.32 50.43 2327
% 100% 18.5% 14.2% 0.5% 11.9% 54.9%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ib/hr 373.5 78.23 60.27 2.32 0.0 232.7
Modeled PM Speciation % (SO, modeled separately) % 100% 20.9% 16.1% 0.6% 0.0% 62.3%
PM Particle Size Distribution for CALPUFF Assessment
Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6) Cumulative Individual Categories
Name Particle Size Cumulative  Normalized PM10 Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PM;q 140.8 232.7 3735
PMO0063 0.63 18.5% 33.3% 33.3% 50.0% 46.9 116.4 163.2
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 116.4 116.4
PMO0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM0250 25 25.9% 46.6% 13.3% 0 18.7 0.0 18.7
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 75.2 0.0 75.2
Totals 100.0% 100.0% 140.8 232.7 373.5
Total Modeled PMm-
? Heat input rate for unit and fuel heat content 3,630 MMBtu/hr 3,630 Unit 1
1.08 sulfur content (%)
® PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA's “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon", Table 5, January 2002 DRAFT

PM elemental carbon

PM soil= PM2.5 - PM elemental carbon
PM2.5

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42)

0.037 of PM2.5

0.016 PM elemental carbon/PM10
0.43 PM soil/PM10
0.44 PM2.5/PM10

Ib/MMBtu
Total 0.1xS-0.03

0.08
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TABLE 2A (CONTINUED)

PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 2

BASELINE (EXEMPTION) SCENARIO

PM Particle Size Distribution for CALPUFF Assessment

Soil (Fine Elemental Inorganic (as
PM Category Emission Unit * Units Total Coarse PM PM) Carbon (EC) H,S0,) Organic
PM Filterable ° Unit 1 Ib/hr 115.2 64.00 49.31 1.89 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable © Unit 1 Ib/hr 342.42 NA NA NA 61.0 281.4
% 100% NA NA NA 18% 82%
Total PMy, (filterable+condensable) Unit 1 Ib/hr 457.6 64.00 49.31 1.89 61.0 281.4
% 100% 14.0% 10.8% 0.4% 13.3% 61.5%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ib/hr 396.6 64.00 49.31 1.89 0.0 281.44
Modeled PM Speciation % (SO, modeled separately) % 100% 16.1% 12.4% 0.5% 0.0% 71.0%

Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6 Cumulative Individual Categories
Name Particle Size Cumulative  Normalized PM10  Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PMyq 115.2 281.4 396.6
PMO0063 0.63 18.5% 33.3% 33.3% 50.0% 38.3 140.7 179.0
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 140.7 140.7
PMO0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PMO0250 25 25.9% 46.6% 13.3% 0 15.3 0.0 15.3
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 61.5 0.0 61.5
Totals 100.0% 100.0% 115.2 281.4 396.6
Total Modeled PMm-
2 Heat input rate for unit and fuel heat content 4,390 MMBtu/hr 4,390 Unit 1
1.08 sulfur content (%)
° PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA’s “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon”, Table 5, January 2002 DRAFT

PM elemental carbon

PM soil= PM2.5 - PM elemental carbon
PM2.5

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42)

Total

0.037 of PM2.5

0.016 PM elemental carbon/PM10
0.43 PM soil/PM10
0.44 PM2.5/PM10

Ib/MMBtu
0.1xS-0.03
0.08
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TABLE 1B

BART MODELING DATA INPUT
CRYSTAL RIVER POWER PLANT, UNITS 1 & 2
COMPLIANCE COAL, 0.68 WEIGHT % SULFUR

123-89547

Parameter Units Value
Emission Unit Unit 1 Unit 2
Location
UTM Coordinates®

East km 334.30 334.30

North km 3,204.50 3,204.50

Zone 17 17
Lambert Conformal Coordinates 2

X km 1,398.50 1,398.50

y km -1,116.10 -1,116.10
Stack Data
Height ft (m) 499 (152.1) 502 (153.0)
Diameter ft (m) 15 (4.57) 16.0 (4.88)
Base elevation ft (m) 3.3 (1.00) 3.3 (1.00)
Hourly heat inputb MMBtu/hr 3630.0 - 4390.0 -
Operating Data
Exit gas temperature °F (K) 291 (417) 300 (422)
Exit gas velocity ft/s (m/s) 132.7 (40.5) 160.0 (48.8)
Emission Data®®®"
SO, Ib/hr (g/s) 4,356.0 (548.9) 5,268.0 (663.8)
NO, Ib/hr (g/s) 1,601.2 (201.7) 2,913.0 (367.0)
PM Filterable Ib/hr (g/s) 140.8 (17.7) 115.2 (14.5)
SO, Ib/hr (g/s) 33.6 4.2) 40.7 (5.1)
Notes:
a. Based on common location using UTM coordinates of: East 567.4 km

North 2,813.5 km

b. Hourly heat input for each unit corresponds to the maximum hourly PM emissions for 2001 - 2006.

c. SO, emissions calculated based on vendor SO, emission factor and hourly heat input
d. NO, emissions data based on CEMS data for 2001 - 2003.

e. PM filterable emissions data based on monitoring data from 2001 - 2006.

f. SO, emissions data calculated based on 0.8% conversion of sulfur to H,SO,

and 37% removal of H,SO, in electrostatic precipitator (Southern Company methodology).
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TABLE 2B

PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 1

COMPLIANCE COAL, 0.68 WT% SULFUR

PM Particle Size Distribution for CALPUFF Assessment

Soil (Fine Elemental Inorganic (as
PM Category Emission Unit * Units Total Coarse PM PM) Carbon (EC) H,S0,) Organic
PM Filterable ° Unit 1 Ib/hr 140.8 78.23 60.27 2.32 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable ¢ Unit 1 Ib/hr 137.94 NA NA NA 33.6 104.3
% 100% NA NA NA 24% 76%
Total PMy, (filterable+condensable) Unit 1 Ib/hr 278.8 78.23 60.27 2.32 33.62 104.3
% 100% 28.1% 21.6% 0.8% 12.1% 37.4%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ib/hr 245.1 78.23 60.27 2.32 0.0 104.3
Modeled PM Speciation % (SO, modeled separately) % 100% 31.9% 24.6% 0.9% 0.0% 42.6%

Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6 Cumulative Individual Categories
Name Particle Size Cumulative  Normalized PM10 Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PMyq 140.8 104.3 2451
PMO0063 0.63 18.5% 33.3% 33.3% 50.0% 46.9 52.2 99.0
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 52.2 52.2
PMO0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PMO0250 25 25.9% 46.6% 13.3% 0 18.7 0.0 18.7
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 75.2 0.0 75.2
Totals 100.0% 100.0% 140.8 104.3 2451
Total Modeled PMm-
2 Heat input rate for unit and fuel heat content 3,630 MMBtu/hr 3,630 Unit 1
0.68 sulfur content (%)
° PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA’s “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon”, Table 5, January 2002 DRAFT

PM elemental carbon

PM soil= PM2.5 - PM elemental carbon
PM2.5

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42)

Total

0.037 of PM2.5

0.016 PM elemental carbon/PM10
0.43 PM soil/PM10
0.44 PM2.5/PM10

Ib/MMBtu
0.1xS-0.03
0.04
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TABLE 2B (CONTINUED)

PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 2

COMPLIANCE COAL, 0.68 WT% SULFUR

Soil (Fine Elemental Inorganic (as
PM Category Emission Unit * Units Total Coarse PM PM) Carbon (EC) H,S0,) Organic
PM Filterable ° Unit 1 Ib/hr 115.2 64.00 49.31 1.89 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable © Unit 1 Ib/hr 166.82 NA NA NA 40.7 126.2
% 100% NA NA NA 24% 76%
Total PMy, (filterable+condensable) Unit 1 Ib/hr 282.0 64.00 49.31 1.89 40.7 126.2
% 100% 22.7% 17.5% 0.7% 14.4% 44.7%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ibo/hr 241.4 64.00 49.31 1.89 0.0 126.16
Modeled PM Speciation % (SO, modeled separately) % 100% 26.5% 20.4% 0.8% 0.0% 52.3%
PM Particle Size Distribution for CALPUFF Assessment
Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6 Cumulative Individual Categories
Name Particle Size Cumulative Normalized PM10  Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PMyq 115.2 126.2 241.4
PMO0063 0.63 18.5% 33.3% 33.3% 50.0% 38.3 63.1 101.4
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 63.1 63.1
PMO0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PMO0250 25 25.9% 46.6% 13.3% 0 15.3 0.0 15.3
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 61.5 0.0 61.5
Totals 100.0% 100.0% 115.2 126.2 2414
Total Modeled PMm-
2 Heat input rate for unit and fuel heat content 4,390 MMBtu/hr 4,390 Unit 1
0.68 sulfur content (%)
° PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA’s “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon”, Table 5, January 2002 DRAFT

PM elemental carbon

PM soil= PM2.5 - PM elemental carbon
PM2.5

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42)

Total

0.037 of PM2.5

0.016 PM elemental carbon/PM10
0.43 PM soil/PM10
0.44 PM2.5/PM10

Ib/MMBtu
0.1xS-0.03
0.04
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May 2012

TABLE 1C

BART MODELING DATA INPUT
CRYSTAL RIVER POWER PLANT, UNITS 1 & 2

POWDER RIVER BASIN COAL, 0.35 WEIGHT % SULFUR

123-89547

Parameter Units Value
Emission Unit Unit 1 Unit 2
Location
UTM Coordinates®

East km 334.30 334.30

North km 3,204.50 3,204.50

Zone 17 17
Lambert Conformal Coordinates ?

X km 1,398.50 1,398.50

y km -1,116.10 -1,116.10
Stack Data
Height ft (m) 499 (152.1) 502 (153.0)
Diameter ft (m) 15 (4.57) 16.0 (4.88)
Base elevation ft (m) 3.3 (1.00) 3.3 (1.00)
Hourly heat inputb MMBtu/hr 3630.0 - 4390.0 -
Operating Data
Exit gas temperature °F (K) 291 (417) 300 (422)
Exit gas velocity ft/s (m/s) 132.7 (40.5) 160.0 (48.8)
Emission Data®®®f
SO, Ib/hr (g/s) 2,904.0 (365.9) 3,512.0 (442.5)
NO, Ib/hr (g/s) 1,601.2 (201.7) 2,913.0 (367.0)
PM Filterable Ib/hr (g/s) 140.8 (17.7) 115.2 (14.5)
SO, Ib/hr (g/s) 23.1 (2.9) 27.9 (3.5)
Notes:
a. Based on common location using UTM coordinates of: East 567.4 km

North 2,813.5 km

b. Hourly heat input for each unit corresponds to the maximum hourly PM emissions for 2001 - 2006.

c. SO, emissions calculated based on vendor SO, emission factor and hourly heat input
d. NO, emissions data based on CEMS data for 2001 - 2003.

e. PM filterable emissions data based on monitoring data from 2001 - 2006.

f. SO, emissions data calculated based on 0.8% conversion of sulfur to H,SO,

and 37% removal of H,SO, in electrostatic precipitator (Southern Company methodology).
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TABLE 2C

PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 1

POWDER RIVER BASIN (PRB) COAL, 0.35 WEIGHT % SULFUR

PM Particle Size Distribution for CALPUFF Assessment

Soil (Fine Elemental Inorganic (as
PM Category Emission Unit * Units Total Coarse PM PM) Carbon (EC) H,S0,) Organic
PM Filterable ° Unit 1 Ib/hr 140.8 78.23 60.27 2.32 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable ¢ Unit 1 Ib/hr 36.30 NA NA NA 23.1 13.2
% 100% NA NA NA 64% 36%
Total PMy, (filterable+condensable) Unit 1 Ib/hr 1771 78.23 60.27 2.32 23.07 13.2
% 100% 44.2% 34.0% 1.3% 13.0% 7.5%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ib/hr 154.0 78.23 60.27 2.32 0.0 13.2
Modeled PM Speciation % (SO, modeled separately) % 100% 50.8% 39.1% 1.5% 0.0% 8.6%

Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6 Cumulative Individual Categories
Name Particle Size Cumulative  Normalized PM10 Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PMyq 140.8 13.2 154.0
PMO0063 0.63 18.5% 33.3% 33.3% 50.0% 46.9 6.6 53.5
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 6.6 6.6
PMO0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PMO0250 25 25.9% 46.6% 13.3% 0 18.7 0.0 18.7
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 75.2 0.0 75.2
Totals 100.0% 100.0% 140.8 13.2 154.0
Total Modeled PMm-
2 Heat input rate for unit and fuel heat content 3,630 MMBtu/hr 3,630 Unit 1
0.35 sulfur content (%)
° PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA’s “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon”, Table 5, January 2002 DRAFT

PM elemental carbon

PM soil= PM2.5 - PM elemental carbon
PM2.5

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42)

0.037 of PM2.5

0.016 PM elemental carbon/PM10

0.43 PM soil/PM10
0.44 PM2.5/PM10

Ib/MMBtu

0.010 for sulfur content =< 0.4% wt
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TABLE 2C (CONTINUED)
PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 2
POWDER RIVER BASIN (PRB) COAL, 0.35 WEIGHT % SULFUR

Soil (Fine Elemental Inorganic (as
PM Category Emission Unit * Units Total Coarse PM PM) Carbon (EC) H,S0,) Organic
PM Filterable ° Unit 1 Ib/hr 115.2 64.00 49.31 1.89 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable ¢ Unit 1 Ib/hr 43.90 NA NA NA 27.9 16.0
% 100% NA NA NA 64% 36%
Total PMy, (filterable+condensable) Unit 1 Ib/hr 159.1 64.00 49.31 1.89 27.9 16.0
% 100% 40.2% 31.0% 1.2% 17.5% 10.1%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ib/hr 131.2 64.00 49.31 1.89 0.0 16.00
Modeled PM Speciation % (SO, modeled separately) % 100% 48.8% 37.6% 1.4% 0.0% 12.2%
PM Particle Size Distribution for CALPUFF Assessment
Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6 Cumulative Individual Categories
Name Particle Size Cumulative  Normalized PM10 Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PM;q 115.2 16.0 131.2
PMO0063 0.63 18.5% 33.3% 33.3% 50.0% 38.3 8.0 46.3
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 8.0 8.0
PMO0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PMO0250 25 25.9% 46.6% 13.3% 0 15.3 0.0 15.3
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 61.5 0.0 61.5
Totals 100.0% 100.0% 115.2 16.0 131.2
Total Modeled PMm-
2 Heat input rate for unit and fuel heat content 4,390 MMBtu/hr 4,390 Unit 1
0.35 sulfur content (%)
° PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA’s “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon”, Table 5, January 2002 DRAFT

0.037 of PM2.5

PM elemental carbon 0.016 PM elemental carbon/PM10
PM soil= PM2.5 - PM elemental carbon 0.43 PM soil/PM10
PM2.5 0.44 PM2.5/PM10

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42) Ib/MMBtu

0.010 for sulfur content =< 0.4% wt
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May 2012

TABLE 1D

BART MODELING DATA INPUT
CRYSTAL RIVER POWER PLANT, UNITS 1 & 2

WITH FLUE GAS DESULFURIZATION (FGD) UNIT

123-89547

Parameter Units Value
Emission Unit Unit 1 Unit 2
Location
UTM Coordinates®

East km 334.30 334.30

North km 3,204.50 3,204.50

Zone 17 17
Lambert Conformal Coordinates 2

X km 1,398.50 1,398.50

y km -1,116.10 -1,116.10
Stack Data
Height ft (m) 499 (152.1) 502 (153.0)
Diameter ft (m) 15 (4.57) 16.0 (4.88)
Base elevation ft (m) 3.3 (1.00) 3.3 (1.00)
Hourly heat inputb MMBtu/hr 3630.0 - 4390.0 -
Operating Data
Exit gas temperature °F (K) 291 (417) 300 (422)
Exit gas velocity ft/s (m/s) 132.7 (40.5) 160.0 (48.8)
FGD unit control efficiency % 95.0 - 95.0 -
Emission Data®®®"
SO, Ib/hr (g/s) 361.9 (45.6) 448.4 (56.5)
NO, Ib/hr (g/s) 1,601.2 (201.7) 2,913.0 (367.0)
PM Filterable Ib/hr (g/s) 140.8 (17.7) 115.2 (14.5)
SO, Ib/hr (g/s) 50.4 (6.4) 61.0 (7.7)
Notes:
a. Based on common location using UTM coordinates of: East 567.4 km

North 2,813.5 km

b. Hourly heat input for each unit corresponds to the maximum hourly PM emissions for 2001 - 2006.

c. SO, emissions calculated based on vendor SO, emission factor, hourly heat input and FGD control efficiency
d. NO, emissions data based on CEMS data for 2001 - 2003.

e. PM filterable emissions data based on monitoring data from 2001 - 2006.

f. SO, emissions data calculated based on 0.8% conversion of sulfur to H,SO,

and 37% removal of H,SOy, in electrostatic precipitator (Southern Company methodology).
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TABLE 2D
PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 1
FLUE GAS DESULFURIZATION UNIT SCENARIO, 95% SO, EMISSIONS CONTROL

PM Particle Size Distribution for CALPUFF Assessment

Soil (Fine Elemental Inorganic (as
PM Category Emission Unit * Units Total Coarse PM PM) Carbon (EC) H,S0,) Organic
PM Filterable ° Unit 1 Ib/hr 140.8 78.23 60.27 2.32 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable © Unit 1 Ib/hr 283.14 NA NA NA 50.4 232.7
% 100% NA NA NA 18% 82%
Total PMy, (filterable+condensable) Unit 1 Ib/hr 424.0 78.23 60.27 232 50.43 232.7
% 100% 18.5% 14.2% 0.5% 11.9% 54.9%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ib/hr 373.5 78.23 60.27 2.32 0.0 232.7
Modeled PM Speciation % (SO, modeled separately) % 100% 20.9% 16.1% 0.6% 0.0% 62.3%

Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6 Cumulative Individual Categories
Name Particle Size Cumulative  Normalized PM10 Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PM;q 140.8 232.7 3735
PMO0063 0.63 18.5% 33.3% 33.3% 50.0% 46.9 116.4 163.2
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 116.4 116.4
PMO0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PMO0250 25 25.9% 46.6% 13.3% 0 18.7 0.0 18.7
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 75.2 0.0 75.2
Totals 100.0% 100.0% 140.8 232.7 373.5
Total Modeled PMm
2 Heat input rate for unit and fuel heat content 3,630 MMBtu/hr 3,630 Unit 1
1.08 sulfur content (%)
° PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA’s “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon", Table 5, January 2002 DRAFT

PM elemental carbon

PM soil= PM2.5 - PM elemental carbon
PM2.5

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42)

Total

0.037 of PM2.5

0.016 PM elemental carbon/PM10

0.43 PM soil/PM10
0.44 PM2.5/PM10

Ib/MMBtu

0.1xS-0.03
0.08
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TABLE 2D

(CONTINUED)

PM SPECIATION SUMMARY - PEF CRYSTAL RIVER POWER PLANT, UNIT 2
FLUE GAS DESULFURIZATION UNIT SCENARIO, 95% SO, EMISSIONS CONTROL

Soil (Fine Elemental Inorganic
PM Category Emission Unit * Units Total Coarse PM PM) Carbon (EC) (as H,SO,)  Organic
PM Filterable ® Unit 1 Ib/hr 115.2 64.00 49.31 1.89 NA NA
% 100% 56% 43% 1.6% NA NA
PM Condensable ° Unit 1 Ib/hr 342.42 NA NA NA 61.0 2814
% 100% NA NA NA 18% 82%
Total PMy, (filterable+condensable) Unit 1 Io/hr 457.6 64.00 49.31 1.89 61.0 281.4
% 100% 14.0% 10.8% 0.4% 13.3% 61.5%
Total PMy, (filterable+Organic Condensable PM) Unit 1 Ib/hr 396.6 64.00 49.31 1.89 0.0 281.44
Modeled PM Speciation % (SO4 modeled separately) % 100% 16.1% 12.4% 0.5% 0.0% 71.0%
PM Particle Size Distribution for CALPUFF Assessment
Species Size Distribution by Category (%) Emission Rate (Ib/hr)
AP-42 (Table 1.1-6 Cumulative Individual Categories
Name Particle Size Cumulative Normalized PM10  Filterable Organic Filterable Organic Total
(microns) (%) (%) (%) Condensable Condensable
Total PMyg 115.2 281.4 396.6
PM0063 0.63 18.5% 33.3% 33.3% 50.0% 38.3 140.7 179.0
PMO0100 1 0.0% 0.0% 0.0% 50.0% 0.0 140.7 140.7
PM0125 1.25 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM0250 25 25.9% 46.6% 13.3% 0 15.3 0.0 15.3
PM0600 6 0.0% 0.0% 0.0% 0 0.0 0.0 0.0
PM1000 10 55.6% 100.0% 53.4% 0 61.5 0.0 61.5
Totals 100.0% 100.0% 115.2 2814 396.6
Total Modeled PMo[ 3966 |
? Heat input rate for unit and fuel heat content 4,390 MMBtu/hr 4,390 Unit 1
1.08 sulfur content (%)
 PMfine consists of PM soil and PM elemental carbon 1b/1000 gal
PM fine based on ratio of PM2.5 (fine) to PM10 (filterable) PM2.5 0.24 Ib/ton Ratio = 0.44 PM2.5/PM10
emission factor (Table 1.1-5, AP-42) PM10 0.54 Ib/ton

PM elemental carbon based on EPA’s “Catalog of Global Emissions Inventories and Emission Inventory Tools for Black Carbon", Table 5, January 2002 DRAFT

PM elemental carbon

PM soil= PM2.5 - PM elemental carbon
PM2.5

PM coarse= PM10 - PM2.5

Condensable PM (Table 1.1-6, AP-42)

Total

0.037 of PM2.5

0.016 PM elemental carbon/PM10

0.43 PM soil/PM10
0.44 PM2.5/PM10

Ib/MMBtu
0.1xS-0.03
0.08
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TABLE 6
COST EFFECTIVENESS OF FUEL SWITCHING

PEF CRYSTAL RIVER POWER PLANT, UNITS 1 AND 2

123-89547

Baseline Projected Future Projected Future
Cost Items Cost Factors Current Fuel 0.68% S Fuel 0.35% S Fuel
Cost ($) Cost ($) Cost ($)
DIRECT CAPITAL COSTS (DCC):
(1a) Equipment Cost - Upgrade ESP for 0.68%S Coal 100,000,000
(1b) Equipment Cost - Performance, Coal Handling Performance, Safety for 0.35% Coal @ 82,500,000
(1c) Equipment Cost - Replace ESP with Baghouse for 0.35%S Coal 250,000,000
(3) Sales Tax NA 0.0 0.0 0.0
Subtotal: Total Equipment Cost (TEC) 0.0 100,000,000 332,500,000
(4) Direct Installation Costs NA 0.0 0.0 0.0
Total DCC: 0.0 100,000,000 332,500,000
INDIRECT CAPITAL COSTS (ICC): ©
(1) Indirect Installation Costs
(a) Engineering 10% of TEC 0.0 10,000,000 33,250,000
(b) Construction & Field Expenses 10% of TEC 0.0 10,000,000 33,250,000
(c) Construction Contractor Fee 10% of TEC 0.0 10,000,000 33,250,000
(d) Contingencies 3% of TEC 0.0 3,000,000 9,975,000
(2) Other Indirect Costs
(a) Startup 1% of TEC 0.0 1,000,000 3,325,000
(b) Performance Test' 1% of TEC 0.0 1,000,000 3,325,000
Total ICC: 0.0 35,000,000 116,375,000
PROJECT CONTINGENCY 15% of (DCC+ICC) 0.0 20,250,000 67,331,250
TOTAL CAPITAL INVESTMENT (Total Plant Cost) (TCI): DCC + ICC+Project Contingency 0.0 155,250,000 516,206,250
DIRECT OPERATING COSTS (DOC):
(1) Variable Operation & Maintenance Cost Progress Energy Data 0 0 0
(3) Fuels
Existing Fuel Cost (Coal with 1.0%S) $4.25/mmBtu coal; 45,000,000 mmBtu/yr; 12,000 Btu/lb 191,250,000 - -
Proposed Fuel Cost (Coal with 0.68%S) $4.37/mmBtu coal; 45,000,000 mmBtu/yr; 12,000 Btu/lb - 196,650,000 -
Proposed Fuel Cost (Coal with 0.35%S) $4.04/mmBtu coal; 45,000,000 mmBtu/yr; 8,800 Btu/lb - - 181,800,000
Differential Fuel Cost (Proposed - Existing) Proposed fuel cost - existing fuel cost 5,400,000 -9,450,000
Total DOC: 5,400,000 -9,450,000
INDIRECT OPERATING COSTS (10C):
(1) Overhead 60% of oper. labor & maintenance, CCM Chapter 2 0.0 0.0 0.0
(2) Property Taxes 1% of total capital investment, CCM Chapter 2 0.0 1,552,500 5,162,063
(3) Insurance 1% of total capital investment, CCM Chapter 2 0.0 1,652,500 5,162,063
(4) Administration 2% of total capital investment, CCM Chapter 2 0.0 3,105,000 10,324,125
Total I0C: (1) +(2)+(3)+(4) 0.0 6,210,000 20,648,250
CAPITAL RECOVERY COSTS (CRC): CRF of 0.55309 times TCI (2 yrs @ 7%) 0.0 85,867,223 285,508,515
ANNUALIZED COSTS (AC): DOC +10C + CRF 0.0 97,477,223 296,706,765
Baseline Emissions: Based on projected operation for Units 1 & 2 38,250 38,250 38,250
Projected Future Emissions: 1.2 Ib/mmBtu and 0.8 Ib/mmBtu; 45,000,000 mmBtu/yr - 27,000 18,000
Emissions Reduction (TPY)(AC): Baseline - Future Projected (TPY) - 11,250 20,250
Average Cost Effectiveness ($/ton): AC/Emissions Reduction - | 8,665 | 14,652 |
Incremental Cost ($) Incremental Cost for using 0.35% S instead of 0.68% S coal - - 199,229,542
Incremental Emissions Reduction (TPY): Emissions Reduction 0.35% S coal - 0.68% S coal - - 9,000
Incremental Cost Effectiveness ($/ton): Incremental Cost/Incremental Emissions Reduction - - 22,137
Modeled Baseline Visibility Impact - Haze Index (HI) (dv):  8th Highest Visibility Impact for Both Units 1 and 2 7.93 - -
Modeled Visibility Impact w 0.68% & 0.35% S Coal - HI (dv 8th Highest Visibility Impact for Both Units 1 and 2 - 5.52 415
Improvement in Visibility (dv) Future - Baseline - 2.41 3.78
Average Visibility Improvement Cost Effectiveness ($/dv): AC/Visibility Improvement - | 40,446,980 I 78,493,853 |
Incremental Visibility Improvement (dv): Visibility Improvement 0.35% S coal - 0.68% S coal - - 1.37
Incremental Visibility Improvement Cost Effectiveness ($/dv Incremental Cost/Incremental Visibility Improvement - - 145,423,024

Notes:

@ This estimate is based on a 2005 Sargent and Lundy Crystal River 4 & 5 study on costs of converting to 100% PRB. Significant increased scope is not included in this estimate, as an
engineering evaluation would have to be completed to accurately define the required scope. Excluded scope includes, but is not limited to, pressure part modifications, ESP modifications,
electrical system upgrades, and fan modifications. The 2005 costs were escalated to 2012 costs using the Global Insight ash and coal handling cost category. In addition this cost estimate does
not include any O&M, reagent, byproduct or fuel cost impacts, nor does it include a risk adjustment for potential safety hazards and associated issues related to the use of PRB coal at the Crystal

River site.

® Factors and cost estimates reflect OAQPS Cost Manual, 6th Edition, January 2002.

H:\PROJECTS\2012proj\123-89547 PEF CR & Anclote BART Analyses\Crystal River\Cost Data\Table 6 - Fuel Sulfur Costs.xisx
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TABLE7

COST EFFECTIVENESS OF FUEL GAS DESULFURIZATION (FGD) SYSTEMS
PEF CRYSTAL RIVER POWER PLANT, UNITS 1 AND 2

123-89547

Baseline Projected Future
Cost Items Cost Factors Uncontrolled FGD Systems
Cost ($) Cost ($)
DIRECT CAPITAL COSTS (DCC):
(1)  Equipment Cost 286,653,406
(3) Sales Tax NA 0.0 0.0
Subtotal: Total Equipment Cost (TEC) 0.0 286,653,406.0
(4) Direct Installation Costs NA 0.0 0.0
Total DCC: 0.0 286,653,406.0
INDIRECT CAPITAL COSTS (ICC): @
(1) Indirect Installation Costs
(a) Engineering 10% of TEC 0.0 28,665,340.6
(b) Construction & Field Expenses 10% of TEC 0.0 28,665,340.6
(c) Construction Contractor Fee 10% of TEC 0.0 28,665,340.6
(d) Contingencies 3% of TEC 0.0 8,599,602.2
(2) Other Indirect Costs
(a) Startup 1% of TEC 0.0 2,866,534.1
(b) Performance Test' 1% of TEC 0.0 2,866,534.1
Total ICC: 0.0 100,328,692.1
PROJECT CONTINGENCY 15% of (DCC+ICC) 0.0 58,047,314.7
TOTAL CAPITAL INVESTMENT (Total Plant Cost) (TCI): DCC + ICC+Project Contingency 0.0 445,029,412.8
DIRECT OPERATING COSTS (DOC): @®
(1) Limestone 133,000 tpy x $32.8 per ton 0 4,362,400
(2) Filtered water 315 Mgal x $0.82 per 1000 gal 0 258,300
(3) Electrical power 1.9% of gross power production of Units 1 & 2 x 8760 hours x
$0.05 per KWhr 0 71,111,490
(4) By-product disposal 380,000 tpy by-product x $65.6 per ton 0 24,928,000
Total DOC: 0 100,660,190
INDIRECT OPERATING COSTS (I0C): ©
(1)  Overhead 60% of oper. labor & maintenance, CCM Chapter 2 0.0 0.0
(2) Property Taxes 1% of total capital investment, CCM Chapter 2 0.0 4,450,294 1
(3) Insurance 1% of total capital investment, CCM Chapter 2 0.0 4,450,294 1
(4) Administration 2% of total capital investment, CCM Chapter 2 0.0 8,900,588.3
Total IOC: (1) +(2) +(3) + (4) 0.0 17,801,176.5
CAPITAL RECOVERY COSTS (CRC): CRF of 0.55309 times Total Capital Cost (2 yrs @ 7%) 0.0 246,141,318
ANNUALIZED COSTS (AC): DOC + I0C + CRF 0.0 364,602,684
Baseline Emissions: Based on projected operation for Units 1 & 2 38,250 38,250
Projected Future Emissions: Assumes 95% control - 1,913
Emissions Reduction (TPY)(AC): Baseline - Future Projected (TPY) -- 36,338
Average Cost Effectiveness ($/ton): AC/Emissions Reduction -- 10,034
Incremental Cost ($) Incremental Cost for using FGD instead of 0.68% S coal - -
Incremental Emissions Reduction (TPY): Emissions Reduction 0.35% S coal - 0.68% S coal - -
Incremental Cost Effectiveness ($/ton): Incremental Cost/Incremental Emissions Reduction - --
Modeled Baseline Visibility Impact - Haze Index (HI) (dv): 8th Highest Visibility Impact for Both Units 1 and 2 7.93 -

Modeled Visibility Impact w FGD System - HI (dv):
Improvement in Visibility (dv)

Average Visibility Improvement Cost Effectiveness ($/dv):
Incremental Visibility Improvement (dv):

8th Highest Visibility Impact for Both Units 1 and 2 -
Future - Baseline -

AC/Visibility Improvement --

Incremental Visibility Improvement Cost Effectiveness ($/dv): Incremental Cost/Incremental Visibility Improvement -

3.34
4.59

79,434,136

Notes:

@ Direct operating costs include primary cost elements only.

®Direct operating costs estimated based on "Dry Flue Gas Desulfurization (DFGD)/Puff Jet Fabric Filter (PJFF) and Selective Catalytic Reduction (SCR) System Retrofit and Conceptual Design and Cost Estimate" for Crystal

River Units 1 & 2, Progress Energy Florida, July 2010; CRCA-0-LI-022-0006.

() Factors and cost estimates reflect OAQPS Cost Manual, 6th Edition, January 2002.

H:\PROJECTS\2012proj\123-89547 PEF CR & Anclote BART Analyses\Crystal River\Cost Data\Table 7 - FGD- CR182.xIsx
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1. Introduction

The Sierra Club prepared an air modeling impact analysis to help USEPA, state and local air
agencies identify facilities that are likely causing violations of the 1-hour sulfur dioxide (SO,)
national ambient air quality standard (NAAQS). This document describes the results and procedures
for an evaluation conducted for the Crystal River Power Plant located in Crystal River, Florida.

The dispersion modeling analysis predicted ambient air concentrations for comparison with the one
hour SO, NAAQS. The modeling was performed using the most recent version of AERMOD,
AERMET, and AERMINUTE, with data provided to the Sierra Club by regulatory air agencies and
through other publicly-available sources as documented below. The analysis was conducted in
adherence to all available USEPA guidance for evaluating source impacts on attainment of the 1-
hour SO, NAAQS via aerial dispersion modeling, including the AERMOD Implementation Guide;
USEPA's Applicability of Appendix W Modeling Guidance for the 1-hour SO, National Ambient
Air Quality Standard, August 23, 2010; modeling guidance promulgated by USEPA in Appendix W
to 40 CFR Part 51; and, USEPA’s March 2011 Modeling Guidance for SO, NAAQS Designations,
available at http://www.epa.gov/ttn/scram/S02%?20Designations%20Guidance%202011.pdf.

2. Compliance with the 1-hour SO, NAAQS

2.1 1-hour SO, NAAQS

The 1-hour SO, NAAQS takes the form of a three-year average of the 99™-percentile of the annual
distribution of daily maximum 1-hour concentrations, which cannot exceed 75 ppb.! Compliance
with this standard was verified using USEPA’s AERMOD air dispersion model, which produces air
concentrations in units of pg/m°. The 1-hour SO, NAAQS of 75 ppb equals 196.2 pug/m?, and this is
the value used for determining whether modeled impacts exceed the NAAQS.? The 99™-percentile
of the annual distribution of daily maximum 1-hour concentrations corresponds to the fourth-highest
value at each receptor for a given year.

2.2 Modeling Results
Modeling results for Crystal River Power Plant are summarized in Table 1. It was determined that

based on either currently permitted emissions or measured actual emissions, the Crystal River Power
Plant is estimated to create downwind SO, concentrations which exceed the 1-hour NAAQS.

L USEPA, Applicability of Appendix W Modeling Guidance for the 1-hour SO, National Ambient Air Quality Standard,
August 23, 2010.

2 The ppb to pg/m?® conversion is found in the source code to AERMOD v. 11103, subroutine Modules. The conversion
calculation is 75/0.3823 = 196.2 pg/m®.
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The currently permitted emissions and measured actual emissions used for the modeling analysis are
summarized in Table 2. Based on the modeling results, emission reductions from current rates
considered necessary to achieve compliance with the 1-hour NAAQS were calculated and presented
in Table 3.

Predicted exceedences of the 1-hour NAAQS for SO, extend throughout the region to a maximum
distance of 40 kilometers.

Figure 1 provided at the end of this report shows the extent of NAAQS violations throughout the
entire 50 kilometer modeling domain.

Figure 2 provides a close-up local view of NAAQS violations.

Air quality impacts in Florida are based on a background concentration of 5.2 ug/m°. This is the
2008-10 design value for Miami - Dade County, Florida - the lowest measured background
concentration in the state. This is the most recently available design value.

2.3 Conservative Modeling Assumptions

A dispersion modeling analysis requires the selection of numerous parameters which affect the
predicted concentrations. For the enclosed analysis, several parameters were selected which under-
predict facility impacts.

Assumptions used in this modeling analysis which likely under-estimate concentrations include the
following:

e Allowable emissions are based on a limitation with an averaging period which is greater than
the 1-hour average used for the SO, air quality standard. Emissions and impacts during any
1-hour period may be higher than assumed for the modeling analysis.

e No consideration of facility operation at less than 100% load. Stack parameters such as exit
flow rate and temperature are typically lower at less than full load, reducing pollutant
dispersion and increasing predicted air quality impacts.

e No consideration of building or structure downwash. These downwash effects typically
increase predicted concentrations near the facility.

¢ No consideration of off-site sources. These other sources of SO, will increase the predicted
impacts.
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Table 1 - 50, Modeling Results for Crystal River Power Plant Modeling Analysis

Averagin 99™ Percentile 1-hour Daily Maximum (pg/m?)
Emission Rates P 'gd g Complies with NAAQS?
ero Impact Background Total NAAQS
Allowable 1-hour 915.8 5.2 921.0 196.2 No
Maximum 1-hour 529.4 5.2 534.6 196.2 No

Table 2 - Modeled SO, Emissions from Crystal River Power Plant®*

Stack Unit Allowable Emissions Maximum Emissions
D D 24-hour Average 1-hour Average
(Ibs/hr) (Ibs/hr)
So1 Unit 1 7,875.0 4,319.0
S02 Unit 2 10,069.5 5,092.0
S45 Units 4 and 5 17,280.0 10,531.0
Stack Total All Units 32,2245 19,942.0
Table 3 - Required Emission Reductions for Compliance with 1-hour S0, NAAQS
Acceptable Impact Required . .
(NAAQS - Background) Total Facility Requwe_d_ Requwe_d_
4 . Total Facility Total Facility
99th Percentile Reduction Based on .. .
: e Emission Rate Emission Rate
1-hour Dallsy Max Allowable Emissions (Ibs/hr) (Ibs/mmbtu)
(Hg/m®) (%)
191.0 79.1% 6,720.8 0.25

® Florida Department of Environmental Protection, Division of Air Resource Management, Title \VV Air Operation Permit
No. 0170004-025-AV, April 11, 2011. All units have an emission limitation of 1.2 Ibs/mmbtu.

* Maximum emissions are measured hourly rates reported for 2011 in USEPA, Clean Air Markets - Data and Maps.
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3. Modeling Methodology
3.1 Air Dispersion Model

The modeling analysis used USEPA’s AERMOD program, version 12060. AERMOD, as available
from the Support Center for Regulatory Atmospheric Modeling (SCRAM) website, was used in
conjunction with a third-party modeling software program, AERMOD View, sold by Lakes
Environmental Software.

3.2 Control Options

The AERMOD model was run with the following control options:
e 1-hour average air concentrations
e Regulatory defaults
e Flagpole receptors

To reflect a representative inhalation level, a flagpole height of 1.5 meters was used for all modeled
receptors. This parameter was added to the receptor file when running AERMAP, as described in
Section 4.4,

An evaluation was conducted to determine if the modeled facility was located in a rural or urban
setting using USEPA’s methodology outlined in Section 7.2.3 of the Guideline on Air Quality
Models.> For urban sources, the URBANOPT option is used in conjunction with the urban
population from an appropriate nearby city and a default surface roughness of 1.0 meter. Methods
described in Section 4.1 to determine whether rural or urban dispersion coefficients were used.

3.3  QOutput Options

The AERMOD analysis was based on five years of recent meteorological data. The modeling
analyses used one run with five years of sequential meteorological data from 2007-2011. Consistent
with USEPA’s Modeling Guidance for SO, NAAQS Designations, AERMOD provided a table of
fourth-high 1-hour SO, impacts concentrations consistent with the form of the 1-hour SO, NAAQS.°

Please refer to Table 1 for the modeling results.

® USEPA, Revision to the Guideline on Air Quality Models: Adoption of a Preferred General Purpose (Flat and Complex
Terrain) Dispersion Model and Other Revisions, Appendix W to 40 CFR Part 51, November 9, 2005.

® USEPA, Area Designations for the 2010 Revised Primary Sulfur Dioxide National Ambient Air Quality Standards,
Attachment 3, March 24, 2011, pp. 24-26.
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4, Model Inputs
4.1 Geographical Inputs

The “ground floor” of all air dispersion modeling analyses is establishing a coordinate system for
identifying the geographical location of emission sources and receptors. These geographical
locations are used to determine local characteristics (such as land use and elevation), and also to
ascertain source to receptor distances and relationships.

The Universal Transverse Mercator (UTM) NAD83 coordinate system was used for identifying the
easting (x) and northing (y) coordinates of the modeled sources and receptors. Stack locations were
obtained from facility permits and prior modeling files provided by the state regulatory agency. The
stack locations were then verified using aerial photographs.

The facility was evaluated to determine if it should be modeled using the rural or urban dispersion
coefficient option in AERMOD. A GIS was used to determine whether rural or urban dispersion
coefficients apply to a site. Land use within a three-kilometer radius circle surrounding the facility
was considered. USEPA guidance states that urban dispersion coefficients are used if more than 50%
of the area within 3 kilometers has urban land uses. Otherwise, rural dispersion coefficients are
appropriate.’

USEPA’s AERSURACE model Version 08009 was used to develop the meteorological data for the
modeling analysis. This model was also used to evaluate surrounding land use within 3 kilometers.
Based on the output from the AERSURFACE, approximately 20.2% of surrounding land use around
the airport was of urban land use types including: 21 — Low Intensity Residential, 22 — High
Intensity Residential, and 23 - Commercial/Industrial/Transportation.

This is less than the 50% value considered appropriate for the use of urban dispersion coefficients.
Based on the AERSURFACE analysis, it was concluded that the rural option would be used for the
modeling summarized in this report. Please refer to Section 4.5.3 for a discussion of the
AERSURFACE analysis.

T USEPA, Revision to the Guideline on Air Quality Models: Adoption of a Preferred General Purpose (Flat and Complex
Terrain) Dispersion Model and Other Revisions, Appendix W to 40 CFR Part 51, November 9, 2005, Section 7.2.3.
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4.2 Emission Rates and Source Parameters

The modeling analyses only considered SO, emissions from the facility. Off-site sources were not
considered. Concentrations were predicted for two scenarios shown in Table 2:

1) approved or allowable emissions based on permits issued by the regulatory agency, and

2) measured actual hourly SO, emissions obtained from USEPA’s Clean Air Markets
Database. To assure realistic emission rates were used, emissions from all units at the facility
were combined and the hour with the maximum total facility emissions was used to

determine the actual emissions.

Stack parameters and emissions used for the modeling analysis are summarized in Table 4.

Table 4— Facility Stack Parameters and Emissions®

Stack S01 S02 S45
Description Unit 1 Unit 2 Units 4 and 5
X Coord. [m] 334265.16 334329.64 334783.6
Y Coord. [m] 3204413.63 3204413.63 3205565.58
Base Elevation [m] 2.74 2.96 2.89
Release Height [m] 152.1 153.01 167.64
Gas Exit Temperature [°K] 417.039 422.039 327.594
Gas Exit Velocity [m/s] 40.473 48.796 15.333
Inside Diameter [m] 4572 4.877 9.296
Allowable Emission Rate [g/s] 992.2 1,269.0 2,177.0
Maximum Emission Rate [g/s] 544.2 641.6 1,327.0

The above stack parameters and emissions were obtained from regulatory agency documents and
databases identified in Section 2.3. The analysis was conducted based on 100% operating load using
maximum exhaust flow rates and emission rates. Operation at less than full capacity loads was not
considered. This assumption tends to under-predict impacts since stack parameters such as exit flow
rate and temperature are typically lower at less than full load, reducing pollutant dispersion and
increasing predicted air quality impacts. Stack location, height and diameter were verified using
aerial photographs, and flue gas flow rate and temperature were verified using combustion
calculations.

® Florida Department of Environmental Protection, Division of Air Resource Management, Title VV Air Operation Permit
No. 0170004-025-AV, April 11, 2011.
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4.3 Building Dimensions and GEP

No building dimensions or prior downwash evaluations were available. Therefore this modeling
analysis did not address the effects of downwash which may increase predicted concentrations.

44 Receptors
For Crystal River Power Plant, three receptor grids were employed:

1. A 100-meter Cartesian receptor grid centered on Crystal River Power Plant and extending
out 5 kilometers.
2. A 500-meter Cartesian receptor grid centered on Crystal River Power Plant and extending

out 10 kilometers.

3. A 1,000-meter Cartesian receptor grid centered on Crystal River Power Plant and extending
out 50 kilometers. 50 kilometers is the maximum distance accepted by USEPA for the use of
the AERMOD dispersion model.’

A flagpole height of 1.5 meters was used for all these receptors.

Elevations from stacks and receptors were obtained from National Elevation Dataset (NED) GeoTiff
data. GeoTiff is a binary file that includes data descriptors and geo-referencing information
necessary for extracting terrain elevations. These elevations were extracted from 1 arc-second (30
meter) resolution NED files. The USEPA software program AERMAP v. 11103 is used for these
tasks.

4.5 Meteorological Data

To improve the accuracy of the modeling analysis, recent meteorological data for the 2007 to 2011
period were prepared using the USEPA’s program AERMET which creates the model-ready surface
and profile data files required by AERMOD. Required data inputs to AERMET included surface
meteorological measurements, twice-daily soundings of upper air measurements, and the
micrometeorological parameters surface roughness, albedo, and Bowen ratio. One-minute ASOS
data were available so USEPA methods were used to reduce calm and missing hours.'® The USEPA
software program AERMINUTE v. 11325 is used for these tasks.

9 USEPA, Revision to the Guideline on Air Quality Models: Adoption of a Preferred General Purpose (Flat and Complex
Terrain) Dispersion Model and Other Revisions, Appendix W to 40 CFR Part 51, Section A.1.(1), November 9,
2005.

0 USEPA, Area Designations for the 2010 Revised Primary Sulfur Dioxide National Ambient Air Quality Standards,

Attachment 3, March 24, 2011, p. 19.
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This section discusses how the meteorological data was prepared for use in the 1-hour SO, NAAQS
modeling analyses. The USEPA software program AERMET v. 11059 is used for these tasks.

451 Surface Meteorology

Surface meteorology was obtained for Hernando County Airport located near the Crystal River
Power Plant. Integrated Surface Hourly (ISH) data for the 2007 to 2011 period were obtained from
the National Climatic Data Center (NCDC). The ISH surface data was processed through
AERMET Stage 1, which performs data extraction and quality control checks.

452 Upper Air Data

Upper-air data are collected by a “weather balloon” that is released twice per day at selected
locations. As the balloon is released, it rises through the atmosphere, and radios the data back to the
surface. The measuring and transmitting device is known as either a radiosonde, or rawindsonde.
Data collected and radioed back include: air pressure, height, temperature, dew point, wind speed,
and wind direction. The upper air data were processed through AERMET Stage 1, which performs
data extraction and quality control checks.

For Crystal River Power Plant, the concurrent 2007 through 2011 upper air data from twice-daily
radiosonde measurements obtained at the most representative location were used. This location was
the Tampa Bay/Ruskin, Florida measurement station. These data are in Forecast Systems Laboratory
(FSL) format and were downloaded in ASCII text format from NOAA’s FSL website.!* All
reporting levels were downloaded and processed with AERMET.

453 AERSURFACE

AERSURFACE is a non-guideline program that extracts surface roughness, albedo, and daytime
Bowen ratio for an area surrounding a given location. AERSURFACE uses land use and land cover
(LULC) data in the U.S. Geological Survey’s 1992 National Land Cover Dataset to extract the
necessary micrometeorological data. LULC data was used for processing meteorological data sets
used as input to AERMOD.

AERSURFACE v. 08009 was used to develop surface roughness, albedo, and daytime Bowen ratio
values in a region surrounding the meteorological data collection site. AERSURFACE was used to
develop surface roughness in a one kilometer radius surrounding the data collection site. Bowen
ratio and albedo was developed for a 10 kilometer by 10 kilometer area centered on the
meteorological data collection site. These micrometeorological data were processed for seasonal

! Available at: http://esrl.noaa.gov/raobs/
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periods using 30-degree sectors. Seasonal moisture conditions were considered average with no
months with continuous snow cover.

454 Data Review

Missing meteorological data were not filled as the data file met USEPA’s 90% data completeness
requirement.’> The AERMOD output file shows there were 6.0% missing data.

The representativeness of airport meteorological data is a potential concern in modeling industrial
source sites.*® The surface characteristics of the airport data collection site and the modeled source
location were compared. Since the Hernando County Airport is located close to Crystal River Power
Plant, this meteorological data set was considered appropriate for this modeling analysis.

d. Background SO, Concentrations

Background concentrations were determined consistent with USEPA’s Modeling Guidance for SO,
NAAQS Designations.** To preserve the form of the 1-hour SO, standard, based on the 99"
percentile of the annual distribution of daily maximum 1-hour concentrations averaged across the
number of years modeled, the background fourth-highest daily maximum 1-hour SO, concentration
was added to the modeled fourth-highest daily maximum 1-hour SO, concentration.*

Background concentrations were based on the 2008-10 design value measured by the ambient
monitors located in Florida.'®

6. Reporting

All files from the programs used for this modeling analysis are available to regulatory agencies.
These include analyses prepared with AERSURFACE, AERMET, AERMAP, and AERMOD.

2 USEPA, Meteorological Monitoring Guidance for Regulatory Modeling Applications, EPA-454/R-99-05, February
2000, Section 5.3.2, pp. 5-4 to 5-5.

3 USEPA, AERMOD Implementation Guide, March 19, 2009, pp. 3-4.

1 USEPA, Area Designations for the 2010 Revised Primary Sulfur Dioxide National Ambient Air Quality Standards,
Attachment 3, March 24, 2011, pp. 20-23.

S USEPA, Applicability of Appendix W Modeling Guidance for the 1-hour SO, National Ambient Air Quality Standard,
August 23, 2010, p. 3.

18 http://www.epa.gov/airtrends/values.html
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Exhibit H

SO2 Rate NOx CO2 Heat Input  Gross Load

State  Facility Name Unit ID Year Date Hour SO2 (pounds) (lbs/MMBtu) (pounds) (tons) (MMBtu) (MW)

FL Crystal River 1 2013 9/1/2013 0 2267 1.649567052 511 141 1374.3 119
FL Crystal River 1 2013 9/1/2013 1 2295 1.667756704 522 141 1376.1 119
FL Crystal River 1 2013 9/1/2013 2 2313 1.673298126 507 141 1382.3 119
FL Crystal River 1 2013 9/1/2013 3 2367 1.669605699 517 145 1417.7 119
FL Crystal River 1 2013 9/1/2013 4 2351 1.673905304 523 144 1404.5 119
FL Crystal River 1 2013 9/1/2013 5 2386 1.672977142 530 146 1426.2 119
FL Crystal River 1 2013 9/1/2013 6 2307 1.663781913 522 142 1386.6 119
FL Crystal River 1 2013 9/1/2013 7 2300 1.644384071 524 143 1398.7 120
FL Crystal River 1 2013 9/1/2013 8 2409 1.614394853 544 153 1492.2 134
FL Crystal River 1 2013 9/1/2013 9 2572 1.57791411 546 167 1630 150
FL Crystal River 1 2013 9/1/2013 10 3074 1.577704783 627 199 1948.4 191
FL Crystal River 1 2013 9/1/2013 11 5254 1.580150376 1123 341 3325 338
FL Crystal River 1 2013 9/1/2013 12 6379 1.593913196 1500 410 4002.1 367
FL Crystal River 1 2013 9/1/2013 13 6678 1.604285783 1536 427 4162.6 373
FL Crystal River 1 2013 9/1/2013 14 5730 1.644897373 1281 357 3483.5 365
FL Crystal River 1 2013 9/1/2013 15 5575 1.642362645 1262 348 3394.5 354
FL Crystal River 1 2013 9/1/2013 16 5269 1.616108947 1232 334 3260.3 339
FL Crystal River 1 2013 9/1/2013 17 4142 1.576943577 1050 269 2626.6 275
FL Crystal River 1 2013 9/1/2013 18 2853 1.513849093 578 193 1884.6 189
FL Crystal River 1 2013 9/1/2013 19 2040 1.486988848 474 140 1371.9 123
FL Crystal River 1 2013 9/1/2013 20 2013 1.484513274 461 139 1356 119
FL Crystal River 1 2013 9/1/2013 21 2026 1.490911767 468 139 1358.9 119
FL Crystal River 1 2013 9/1/2013 22 2025 1.487985892 477 139 1360.9 119
FL Crystal River 1 2013 9/1/2013 23 2018 1.479580614 477 139 1363.9 119
FL Crystal River 1 2013 9/2/2013 0 2029 1.483837941 482 140 1367.4 119
FL Crystal River 1 2013 9/2/2013 1 2085 1.480718699 497 144 1408.1 119
FL Crystal River 1 2013 9/2/2013 2 2091 1.48392591 498 144 1409.1 119
FL Crystal River 1 2013 9/2/2013 3 2110 1.496878547 483 144 1409.6 119
FL Crystal River 1 2013 9/2/2013 4 2121 1.520212156 481 143 1395.2 119
FL Crystal River 1 2013 9/2/2013 5 2179 1.530626581 495 146 1423.6 119
FL Crystal River 1 2013 9/2/2013 6 2171 1.558171248 484 143 1393.3 119
FL Crystal River 1 2013 9/2/2013 7 2132 1.560647098 479 140 1366.1 119
FL Crystal River 1 2013 9/2/2013 8 2122 1.568018917 470 138 1353.3 121
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286
378
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351
291
328
212
119
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119
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9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/9/2013
9/9/2013
9/9/2013
9/9/2013
9/9/2013
9/9/2013
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2250
2217
2217
2237
3147
5521
6111
6895
7089
6186
6142
6138
5222
4761
6179
5115
4108
2863
2365
2482
2335
2268
2220
2167
2206
2033
2258
2517
2743
2658
4407
5529
6009
5748
5711

1.600739898
1.583119109
1.587199313
1.591944207
1.603566879
1.684515637
1.719229146
1.731237603
1.728813559
1.713383559

1.70006643
1.695111848
1.704196854
1.734363047
1.788215547
1.791530945
1.802782288
1.793634883
1.737054719
1.685568761
1.643903126
1.595273264
1.554404145
1.521235521
1.496100373

1.46734031
1.470339259
1.466185123
1.472672608
1.463414634

1.56765794
1.613694072
1.605568321
1.607652291
1.597840076

475
478
480
491
586
1163
1329
1493
1537
1364
1409
1408
1182
952
1240
1190
811
547
480
500
542
553
561
575
573
559
563
547
542
572
851
1305
1414
1330
1336

144
143
143
144
201
336
364
408
420
370
370
371
314
281
354
292
233
163
139
151
145
145
146
146
151
142
157
176
191
186
288
351
384
366
366

1405.6
1400.4
1396.8
1405.2
1962.5
3277.5
3554.5
3982.7
4100.5
3610.4
3612.8

3621
3064.2
2745.1
3455.4
2855.1
2278.7
1596.2
1361.5
1472.5
1420.4
1421.7
1428.2
1424.5
1474.5
1385.5
1535.7
1716.7
1862.6
1816.3
2811.2
3426.3
3742.6
3575.4
3574.2
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190
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386
387
387
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330
294
366
304
240
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119
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119
119
124
120
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9/9/2013

9/9/2013

9/9/2013

9/9/2013

9/9/2013

9/9/2013

9/9/2013

9/9/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
9/10/2013
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5680
5582
5351
5396
4195
2888
2403
2381
2363
2390
2391
2420
2484
2524
2486
2529
2920
3811
5225
6201
6153
6261
6312
6338
6403
6002
5813
6158
4960
2877
2494
2367
2353
2342
2292

1.580851656
1.600252279
1.627383595
1.676088712
1.682239243
1.753810652
1.768211921
1.738844665
1.710459645
1.700704476
1.711647219
1.720216093
1.755104925
1.760357093
1.791324398
1.800128123
1.822949182
1.838309778
1.779268542
1.761197421
1.789026837
1.777027219
1.768612177
1.775897335
1.803560363
1.804678574
1.786526523
1.764419358
1.717392057
1.689967105

1.66255583

1.65408805
1.649029364
1.627858483
1.628303495
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1322
1285
1281
1017
564
540
554
560
573
581
585
593
593
588
578
567
605
992
1327
1303
1324
1349
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1247
1106
1305
1074
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507
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142
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164
212
301
361
352
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341
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296
174
153
146
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147
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3593
3488.2
3288.1
32194
2493.7
1646.7

1359
1369.3
1381.5
1405.3
1396.9
1406.8
1415.3
1433.8
1387.8
1404.9
1601.8
2073.1
2936.6
3520.9
3439.3
3523.3
3568.9
3568.9
3550.2
3325.8
3253.8
3490.1
2888.1
1702.4
1500.1

1431
1426.9
1438.7
1407.6
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352
345
267
161
120
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119
119
119
119
119
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149
208
313
380
374
382
387
387
387
360
351
378
312
165
129
119
119
119
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9/11/2013
9/11/2013
9/11/2013
9/11/2013
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9/11/2013
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9/11/2013
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9/11/2013
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9/12/2013
9/12/2013
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2283
2282
2725
2351
2427
3184
5257
5949
5829
5352
5235
6019
6074
5982
5703
5790
5966
5408
5337
4636
2465
2292
2286
2277
2279
2258
2578
2250
2377
3161
4537
5152
6129
6846
6470

1.606954318
1.611695741
1.633007731
1.634682242
1.633133706
1.647010139
1.690190657
1.698743575
1.666857306
1.692920858
1.711119827
1.726620769
1.705461182
1.704564883
1.686828951
1.706655662
1.715501625

1.70518682
1.711619255
1.680806323
1.631477927
1.616817156
1.610085928

1.62156388
1.612081771
1.604832978
1.613872543

1.60944206
1.607275678
1.627619587
1.669672101
1.660275209
1.645943551
1.647772402
1.648911769

524
526
512
545
552
566
948
1320
1314
1248
1070
1328
1353
1326
1278
1241
1311
1125
1032
979
533
548
543
533
541
543
538
580
579
607
836
1104
1437
1545
1459

145
145
171
147
152
198
319
359
358
324
313
357
365
360
346
348
356
325
319
283
155
145
145
144
145
144
163
143
151
199
278
318
382
426
402

1420.7
1415.9
1668.7
1438.2
1486.1
1933.2
3110.3

3502

3497
3161.4
3059.4

3486
3561.5
3509.4
3380.9
3392.6
3477.7
31715
3118.1
2758.2
1510.9
1417.6
1419.8
1404.2
1413.7

1407
1597.4

1398
1478.9
1942.1
2717.3
3103.1
3723.7
4154.7
3923.8

119
119
151
125
128
191
333
379
380
345
335
382
384
383
371
370
377
344
337
298
135
119
119
119
119
119
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366
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9/12/2013
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9/12/2013
9/12/2013
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9/12/2013
9/12/2013
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9/13/2013
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9/13/2013
9/13/2013
9/13/2013
9/13/2013
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6678
6659
5891
5431
4878
5347
3702
2288
2239
2214
2185
2177
2208
2206
2217
2254
2206
2221
2323
2817
4820
7046
7111
7081
7045
6188
5924
5441
4310
4482
2403
2077
2060
2067
2085

1.652070655

1.66358549
1.644795622
1.647654875
1.634225602
1.642047723
1.622119008
1.593536704
1.603638447
1.601678362
1.592797784
1.591723331
1.589175184
1.589108198
1.589931153
1.588890455
1.607520222
1.622707679
1.650092343
1.653654241
1.662298248
1.670380731
1.669248826
1.666784361
1.653911165
1.640291584
1.638410266
1.640337655
1.620666316
1.624030727
1.592761981
1.574558411
1.586934751
1.582574075

1.58002425

1523
1525
1407
1308
1041
1299
791
542
552
586
581
581
501
590
596
602
590
584
547
565
919
1548
1589
1686
1729
1520
1435
1346
1047
1040
567
534
528
523
530

414
410
367
338
306
334
234
147
143
141
140
140
142
142
143
145
140
140
144
174
297
432
437
435
437
387
371
340
272
283
154
135
133
134
135

4042.2
4002.8
3581.6
3296.2
2984.9
3256.3
2282.2
1435.8
1396.2
1382.3
1371.8
1367.7
1389.4
1388.2
1394.4
1418.6
1372.3
1368.7
1407.8
1703.5
2899.6
4218.2

4260
4248.3
4259.6
3772.5
3615.7

3317
2659.4
2759.8
1508.7
1319.1
1298.1
1306.1
1319.6

377
383
372
355
324
351
243
124
120
119
119
119
119
119
119
119
119
119
130
171
285
386
391
392
391
389
388
354
282
2901
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119
119
119
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9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/15/2013
9/15/2013
9/15/2013
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9/15/2013
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2082
2083
2117
2120
2145
2117
2091
2494
2627
3734
6559
6266
5899
6805
6902
6453
5800
5437
4861
3269
2055
2057
2037
2057
2061
2078
2099
2151
2176
2152
2274
2661
2604
4975
6197

1.579186893
1.571601026
1.577496274
1.586588834
1.575352526
1.563400044
1.567701305
1.557971014
1.554897899
1.568841645
1.607046602
1.602393617
1.610296727
1.600047026
1.625989446

1.62921632

1.62797878
1.617817717
1.612806901
1.584355159
1.560957083
1.539209817
1.544703117
1.532786885
1.537142005
1.540286117
1.523664344
1.532597079
1.581395349
1.580145385
1.571201548
1.578385432
1.600491703
1.650630392
1.656199054

530
535
547
549
558
549
549
550
581
778
1559
1486
1278
1501
1532
1485
1368
1219
1154
662
499
493
510
540
544
547
545
734
679
649
686
748
771
1259
1485
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136
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137
139
138
136
164
173
244
418
401
375
436
435
406
365
344
309
211
135
137
135
137
137
138
141
144
141
139
148
173
166
309
383

1318.4
1325.4

1342
1336.2
1361.6
1354.1
1333.8
1600.8
1689.5
2380.1
4081.4
3910.4
3663.3

4253
4244.8
3960.8
3562.7
3360.7

3014
2063.3
1316.5
1336.4
1318.7

1342
1340.8
1349.1
1377.6
1403.5

1376
1361.9
1447.3
1685.9

1627

3014
3741.7
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119
119
119
119
119
119
152
167
242
369
367
369
389
391
391
381
357
322
216
124
122
119
119
119
119
120
119
119
119
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Crystal River
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Crystal River
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9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
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9/16/2013
9/16/2013
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6771
6758
6651
4792
2930
2227
2391
2171
2196
2198
2189
2161
2080
2094
2113
2111
2074
2098
2060
2091
3742
5263
5845
5818
5861
5885
6030
5917
5885
5412
5456
5405
3099
2103
2083

1.665723634
1.655682681
1.671945701
1.652527761

1.62263942
1.579768745

1.57541016
1.539388783
1.530526903
1.528405535
1.529378886
1.519690577
1.514930808
1.525127458
1.522553682
1.521112552
1.526908636
1.528040787
1.516601634
1.522942462
1.547431974
1.591328274
1.594424289
1.587059112
1.598788838

1.59148683
1.589561091
1.586454675

1.59148683
1.582594964
1.588632658
1.597222222
1.550120048
1.519508671
1.510624411

1613
1575
1527
1217
678
555
499
555
586
606
601
557
483
464
453
458
468
473
476
479
645
1144
1708
1352
1253
1242
1198
1305
1327
1231
1243
1177
663
474
474

417
418
408
297
185
144
155
144
147
147
146
145
140
140
142
142
139
140
139
140
248
339
376
376
376
379
389
382
379
350
352
347
205
142
141

4064.9
4081.7

3978
2899.8
1805.7
1409.7
1517.7
1410.3
1434.8
1438.1
1431.3

1422

1373

1373
1387.8
1387.8
1358.3

1373
1358.3

1373
2418.2
3307.3
3665.9
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285
286
285
283
262
167
142
142
141
142
144
143
149
146
156
210
328
343

1541.5
1555.9
1589.2
1628.1
2060.1
3138.7

3436
3445.1
3418.5
3367.9
2553.5
2331.7
3003.1
3340.8
29254
2807.8
2785.4
2786.6
2789.2
2783.2
2767.5
2560.8
1627.9

1393
1388.1
1379.8
1383.7
1403.9
1394.6
1452.4
1423.5
1528.8
2052.8
3197.3
3343.4

119
119
119
119
179
317
362
364
364
361
275
249
319
357
312
299
298
298
298
299
298
278
158
119
119
119
119
119
119
123
125
138
210
342
361
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/4/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
10/5/2013
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6000
5314
5937
6097
6100
5533
4921
5374
5191
4551
4305
4162
3057
2177
2172
2159
2184
2216
2264
2318
2569
3887
5408
5750
5706
5630
5564
5583
5530
5461
5380
4299
4009
4548
4083

1.762632197
1.752349547
1.763238395
1.796193731
1.800100333
1.779442979
1.765951339
1.758968316
1.688899011
1.594380605
1.544062265
1.539599748
1.548867609
1.571727673
1.566873467
1.565627266
1.579632576
1.610114074
1.634893125
1.653824201
1.664506933
1.691029322
1.678096006
1.679175306
1.653385877
1.628249993
1.609394886
1.614517062
1.603270324
1.572234698
1.557028333
1.525983246
1.516951718
1.528688111
1.542151382

1143
1028
1117
1147
1165
1088
969
1038
1094
1019
995
913
637
508
493
479
470
477
486
496
497
680
1153
1205
1176
1196
1244
1224
1272
1271
1247
1104
1014
1032
812

349
311
345
348
347
319
285
313
315
292
286
277
202
142
142
141
141
141
142
143
158
235
330
351
354
354
354
354
353
356
354
289
271
305
271

3404
3032.5
3367.1
3394.4
3388.7
3109.4
2786.6
3055.2
3073.6
2854.4
2788.1
2703.3
1973.7
1385.1
1386.2

1379
1382.6
1376.3
1384.8
1401.6
1543.4
2298.6
3222.7
3424.3
3451.1
3457.7
3457.2

3458
3449.2
3473.4
3455.3
2817.2
2642.8
2975.1
2647.6

371
332
364
371
367
338
304
330
332
309
303
293
207
121
120
120
120
120
121
121
142
238
344
370
373
375
373
374
374
374
373
304
285
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

10/5/2013
10/5/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/6/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
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3160
2098
2122
2072
2059
2065
2044
2048
1999
2123
2930
4992
4986
5248
5243
5237
4965
5128
5129
4430
5520
4433
4071
4138
3025
2314
2345
2376
2433
2467
2554
3280
2838
3430
5356

1.51022749

1.47954866
1.478333566
1.480634558
1.465793408
1.464435146
1.424390244
1.417987953
1.406656815
1.415899693
1.429756502
1.486510631
1.500045128
1.511433673
1.520459357
1.527668388
1.539343957
1.591607437
1.641963057

1.66104237
1.700554529
1.713369149
1.743394287
1.739020803
1.711941143
1.684869667
1.679558802
1.689059501
1.707368421
1.728559417
1.725209403
1.750360211
1.762185657
1.742886179
1.745705811

690
517
511
516
525
568
569
570
555
557
600
1198
1226
1229
1227
1189
1154
1163
1224
1061
1197
1053
758
742
622
477
481
489
494
496
503
532
581
568
981

214
145
147
143
144
144
147
148
145
153
210
344
341
356
353
351
330
330
320
273
333
265
239
244
181
140
143
144
146
146
151
192
165
201
314

2092.4

1418
14354
1399.4
1404.7
1410.1

1435
1444.3
1421.1
1499.4
2049.3
3358.2
3323.9
3472.2
3448.3
3428.1
32254
3221.9
3123.7

2667

3246
2587.3
2335.1
2379.5

1767
1373.4
1396.2
1406.7

1425
1427.2
1480.4
1873.9
1610.5

1968
3068.1

218
124
124
119
120
119
120
120
120
133
204
354
357
373
370
368
345
345
336
289
347
281
254
259
176
120
120
119
120
120
126
180
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FL
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FL
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FL
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FL
FL
FL
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
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2013
2013
2013
2013
2013
2013
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/7/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/8/2013
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6111
6118
5929
5991
6091
6269
6190
6270
6351
6470
6552
6427
5373
3930
2369
2346
2326
2303
2285
2255
2470
2414
2261
2326
2698
2477
4974
5877
5860
5861
5259
5101
5511
5653
5559

1.739241803
1.76626826
1.785897166
1.807839705
1.836740848
1.88507337
1.910611766
1.940455558
1.9614565
1.990156875
2.017676223
1.980341406
1.850652706
1.750478821
1.702112372
1.676792224
1.651050539
1.63067337
1.603959006
1.570553002
1.55963882
1.538265469
1.542291951
1.546953977
1.57134537
1.60802389
1.683248731
1.694978802
1.69178359
1.682406637
1.655491548
1.645271578
1.66626353
1.676850973
1.669519777

1279
1243
1178
1166
1173
1197
1195
1192
1214
1225
1208
1204
1094
752
496
465
463
464
471
473
478
503
482
470
473
486
877
1192
1181
1187
1140
1023
1167
1190
1178

360
355
340
340
340
341
332
331
332
333
333
333
297
230
142
143
144
144
146
147
162
161
150
154
176
158
303
355
355
357
325
318
339
345
341

3513.6
3463.8
3319.9
3313.9
3316.2
3325.6
3239.8
3231.2
3237.9

3251
3247.3
32454
2903.3
2245.1
1391.8
1399.1
1408.8
1412.3
1424.6
1435.8
1583.7
1569.3

1466
1503.6

1717
1540.4

2955
3467.3
3463.8
3483.7
3176.7
3100.4
3307.4
3371.2
3329.7

375
373
360
359
358
359
350
349
349
349
349
349
312
236
119
119
119
119
119
123
139
140
126
134
163
143
312
372
374
374
343
335
360
362
356
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

10/8/2013
10/8/2013
10/8/2013
10/8/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/9/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
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4832
3415
2196
2222
2323
2375
2432
2502
2556
2768
2669
2752
2479
2329
2138
1994
1974
2040
2174
2104
2233
2284
3412
3492
3260
3056
3118
3114
2970
2800
2595
2457
2367
2413
2215

1.635415962
1.563358359
1.495709031
1.454664484
1.419839863
1.412009512
1.405455386
1.400033574
1.406482144

1.40357994
1.403924044
1.422369237
1.411972433
1.398630795
1.396472894
1.400969578
1.404082794
1.425178147
1.421937341
1.456256921
1.480278422
1.514588859
1.557990868
1.583529839
1.564900154
1.561813257
1.536036258
1.502388189

1.47299509
1.419878296
1.348892816
1.253955292
1.208516287
1.162779491
1.097512635

1108
766
481
491
513
531
567
605
617
635
646
652
600
577
531
489
476
483
469
504
523
512
556
582
670
747
726
706
691
684
698
728
738
753
791

303
224
150
156
167
172
177
183
186
202
195
198
180
170
157
146
144
146
156
148
154
154
224
226
213
200
208
212
206
202
197
201
201
212
207

2954.6
2184.4
1468.2
1527.5
1636.1

1682
1730.4
1787.1
1817.3
1972.1
1901.1
1934.8
1755.7
1665.2

1531
14233
1405.9
1431.4
1528.9
1444.8
1508.5

1508

2190
2205.2
2083.2
1956.7
2029.9
2072.7
2016.3

1972
1923.8
1959.4
1958.6
2075.2
2018.2

319
228
121
120
120
120
120
119
120
130
120
119
119
120
120
121
121
123
138
127
127
128
207
196
149
121
121
122
120
119
119
119
121
128
126
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/10/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
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2083
1852
1692
1707
3577
4375
4441
4453
4425
4492
4589
4403
4162
3908
2565
1946
1582
1590
1603
1552
1663
1776
1786
1686
1502
1463
1461
1751
2591
3803
3980
3939
3934
3941
3908

1.074486743
1.072131527
1.074899943

1.07297756
1.233320691
1.325396104
1.326265492
1.328976035
1.336817619
1.356525941
1.391196265
1.408058842
1.371018217

1.29640073
1.222651223
1.169541439
1.125978648
1.096400496
1.077284946
1.075388027
1.080852723
1.088635528
1.095772747
1.101888765
1.099480272
1.106489185
1.113567073
1.115855213
1.145142756
1.189032016
1.216604512
1.238796113

1.25214845
1.254975639
1.261296153

730
613
543
512
838
1204
1192
1229
1194
1165
1062
991
944
937
618
592
607
604
596
578
610
660
653
622
560
542
549
566
685
997
1046
1011
983
989
985

198
177
161
163
297
338
343
343
339
339
338
320
311
309
215
170
144
148
152
148
157
167
167
157
140
135
134
161
232
328
335
326
322
322
317

1938.6
1727.4
1574.1
1590.9
2900.3
3300.9
3348.5
3350.7
3310.1
33114
3298.6

3127
3035.7
3014.5
2097.9
1663.9

1405
1450.2

1488
1443.2
1538.6
1631.4
1629.9
1530.1
1366.1
1322.2

1312
1569.2
2262.6
3198.4
3271.4
3179.7
3141.8
3140.3
3098.4

122
127
132
146
308
359
365
365
359
359
358
339
329
325
226
162
118
118
119
118
118
119
119
119
119
121
124
153
238
346
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344
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FL
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/11/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/12/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
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3267
2107
1788
1965
1821
1925
1958
2052
2026
1981
2036
2253
2156
1925
1959
2201
2090
2766
4077
4231
4321
4150
4093
3380
2787
2370
1878
1953
1917
2025
2117
2222
2449
2601
3053

1.259687681
1.289473684
1.316351322
1.320298327
1.350790001
1.380324107
1.376546682
1.383495146
1.374584436
1.363573789
1.347898047

1.33701264
1.341797361
1.356111307
1.356366406
1.354628262
1.333163233
1.317770367
1.300271089
1.288446312
1.302055083
1.313706869
1.343332568
1.363673041
1.362036947
1.380073371
1.370602832
1.359838463
1.378541637
1.435762904
1.516584283

1.60839667
1.677971908
1.719555732

1.73584262

907
629
487
480
485
514
520
536
530
527
543
596
568
495
478
487
509
520
1009
1086
1071
998
981
815
603
518
530
610
581
605
614
618
661
701
833

266
167
139
152
138
143
145
152
151
149
155
172
164
145
148
166
160
215
321
336
340
324
312
254
209
176
140
147
142
144
143
141
149
155
180

2593.5

1634
1358.3
1488.3
1348.1
1394.6
1422.4
1483.2
1473.9
1452.8
1510.5
1685.1
1606.8
1419.5
1444.3
1624.8
1567.7

2099
3135.5
3283.8
3318.6

3159
3046.9
2478.6
2046.2
1717.3
1370.2
1436.2
1390.6
1410.4
1395.9
1381.5
1459.5
1512.6
1758.8

283
163
119
137
119
119
119
119
119
119
119
119
121
126
137
156
152
219
336
355
359
341
330
271
216
170
121
123
119
119
119
119
119
119
119
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Crystal River
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2013
2013
2013
2013

10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/13/2013
10/14/2013
10/14/2013
10/14/2013
10/14/2013
10/14/2013
10/14/2013
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10/14/2013
10/14/2013
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3194
3098
2841
2899
2531
2739
4083
5351
5052
4556
4986
4710
5215
5369
4808
2448
2280
2371
2540
2641
2666
2817
2907
2932
2997
3010
2851
2479
2248
2379
2867
5378
5464
6248
6403

1.755427315
1.766248575
1.786680083
1.794268738
1.808244624
1.779149074
1.779240021
1.640857379
1.589428976
1.570330541
1.591496696
1.612682326
1.649585627
1.686349645
1.6994804
1.665532726
1.675238795
1.666901012
1.652247447
1.64538035
1.628688374
1.648525281
1.643022664
1.605783449
1.606195402
1.579969555
1.557327798
1.553452814
1.556032394
1.545005845
1.613938302
1.713393654
1.775813319
1.826046294
1.880193804

855
806
729
659
655
688
876
1072
1096
1053
1058
1045
1160
1197
1168
749
691
715
787
839
890
929
999
989
1039
1045
988
876
774
796
934
1330
1280
1348
1321

186
180
163
165
143
157
235
334
326
297
321
299
324
326
290
150
139
145
157
164
167
175
181
187
191
195
187
163
148
158
182
322
315
351
349

1819.5

1754
1590.1
1615.7
1399.7
1539.5
2294.8
3261.1
3178.5
2901.3
3132.9
2920.6
3161.4
3183.8
2829.1
1469.8

1361
1422.4
1537.3
1605.1
1636.9
1708.8
1769.3
1825.9
1865.9
1905.1
1830.7
1595.8
1444.7
1539.8
1776.4
3138.8
3076.9
3421.6
3405.5

119
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148
132
147
245
352
347
317
340
318
344
347
308
138
121
120
119
119
120
118
119
120
118
119
119
120
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336
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2013
2013

10/14/2013
10/14/2013
10/14/2013
10/14/2013
10/14/2013
10/14/2013
10/14/2013
10/14/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
10/15/2013
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10/15/2013
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6513
6486
6445
5190
4899
4319
2960
3296
3510
3684
3680
3688
3721
4303
3533
3418
3202
2872
2521
2568
2522
2619
3563
5338
6020
4270
4105
4465
3039
3133
3133
3324
3388
3462
3513

1.925271217
1.931046802
1.908837815
1.866772175
1.859203036

1.84061368
1.783454841
1.841546542
1.890552623
1.914362918
1.901022833
1.888376856
1.862828536
1.854501573
1.782093317
1.763128031
1.754616691

1.74812831
1.750816029
1.757579906
1.757368824

1.74112485
1.772460452

1.85476025
1.840190744
1.809015421
1.739333079
1.734182623
1.699569375
1.710432931
1.741523068
1.790658837
1.833035763
1.885929073
1.909446679

1282
1246
1232
1059
953
896
710
735
757
796
797
789
787
740
800
785
755
662
596
606
615
628
782
1171
1256
1111
899
826
717
694
678
705
704
706
719

347
344
346
285
270
240
170
183
190
197
198
200
204
238
203
198
187
168
147
149
147
154
206
295
335
242
242
264
183
187
184
190
189
188
188

3382.9
3358.8
3376.4
2780.2

2635
2346.5
1659.7
1789.8
1856.6
1924.4
1935.8

1953
1997.5
2320.3
1982.5
1938.6
1824.9
1642.9
1439.9
1461.1
1435.1
1504.2
2010.2

2878
3271.4
2360.4
2360.1
2574.7
1788.1
1831.7

1799
1856.3
1848.3
1835.7
1839.8

367
364
364
301
283
248
127
119
119
120
120
121
125
159
127
120
121
120
120
123
122
132
200
302
347
250
229
244
122
120
119
119
119
119
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10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/16/2013
10/17/2013
10/17/2013
10/17/2013
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3581
3689
3826
3805
3626
3376
2601
2458
3079
4714
6664
7278
7475
7561
7545
7610
7680
7571
7338
5307
2466
2123
1840
1629
1482
1366
1369
1302
1203
1001
1452
3021
4176
4931
4359

1.937036837
1.970093458
1.978078792
2.010886798
2.040288094
1.955514365
1.878520872
1.863674274
1.852587244
1.905031319
1.981151708
2.042144841

2.06514532
2.114728422
2.143953171
2.140165364
2.165271082
2.127821028
2.079578303
1.954480168
1.740296401
1.501626821

1.26122421
1.081816974
0.954527889
0.877271852
0.828692494
0.786231884
0.758368531
0.740275107
0.788873194
1.124511446
1.279529369

1.20444553
1.168444754

722
730
760
751
702
842
722
641
741
1163
1483
1464
1469
1490
1467
1450
1443
1430
1386
1099
566
490
482
481
478
468
490
483
469
396
450
878
1214
1473
1298

189
192
198
194
182
177
142
135
170
253
345
365
371
366
361
364
363
365
362
278
145
145
149
154
159
159
169
169
162
138
188
275
334
420
382

1848.7
1872.5
1934.2
1892.2
1777.2
1726.4
1384.6
1318.9

1662
2474.5
3363.7
3563.9
3619.6
3575.4
3519.2
3555.8
3546.9
3558.1
3528.6
2715.3

1417
1413.8
1458.9
1505.8
1552.6
1557.1

1652

1656
1586.3
1352.2
1840.6
2686.5
3263.7

4094
3730.6

119
119
119
119
119
119
119
122
162
264
364
387
390
385
380
380
381
381
381
294
126
119
119
119
119
119
119
119
119
121
184
284
337
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Crystal River
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2013

10/17/2013
10/17/2013
10/17/2013
10/17/2013
10/17/2013
10/17/2013
10/17/2013
10/17/2013
10/17/2013
10/17/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
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10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/18/2013
10/19/2013

NNNNRRRRRR
W N R O WOoWwNO U B

O 0o NOUL B WN - O

N NNNRRRRRRRRBRR
O WNEFPR OWOOWNOOUDWNERO

3718
3678
3831
3979
4205
4469
4753
3911
2070
1997
1979
2062
1985
1947
1958
2380
2614
2008
2699
4247
5230
5300
5141
5361
5352
5343
5316
5066
5112
5036
4931
4396
2756
2087
2069

1.109950145
1.098369468
1.146010949
1.203569268
1.266871535
1.339628297

1.42831385
1.460963765
1.547085202
1.515404462
1.514618093
1.493986379
1.510079878
1.496771218
1.514307811
1.524175472
1.539639534
1.505811774
1.525720746
1.500600664
1.492281793
1.509240539
1.531153205
1.556846232
1.561032522
1.574944731
1.574131651
1.593332285
1.608660079

1.62033462
1.636357603
1.627244124
1.605125218
1.577237001
1.575540664

1159
1151
1166
1183
1208
1217
1231
1003
524
471
471
488
465
454
452
485
536
500
523
823
1247
1253
1191
1229
1230
1207
1148
1071
1118
1087
1033
967
657
471
449

343
343
343
339
340
342
341
274
137
135
134
141
134
133
132
160
174
136
181
290
359
360
344
353
351
348
346
326
326
318
309
277
176
135
134

3349.7
3348.6
3342.9

3306
3319.2

3336
3327.7

2677

1338
1317.8
1306.6
1380.2
1314.5
1300.8

1293
1561.5
1697.8
13335

1769
2830.2
3504.7
3511.7
3357.6
3443.5
3428.5
3392.5
3377.1
3179.5
3177.8

3108
3013.4
2701.5

1717
1323.2
1313.2

359
359
356
352
354
354
354
290
125
119
119
119
119
119
119
152
177
124
180
301
376
380
359
370
367
364
362
341
340
334
322
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10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
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10/19/2013
10/19/2013
10/19/2013
10/19/2013
10/19/2013
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2089
2110
2109
2136
2382
2247
2492
3606
4365
4312
4685
5509
5041
5583
5338
4311
4430
5648
5654
5256
4169
2303
2029
2034
2038
2072
2095
2155
2274
2245
2367
2474
2745
2036
2077

1.57387177
1.572514533
1.561297009
1.572901325
1.583250249
1.580391054

1.58524173
1.591420628

1.61493211
1.624901082
1.611294538
1.618104917
1.601029029
1.587432471
1.560590557
1.551277438
1.579435254
1.624996404
1.628503125
1.628051047
1.607790204
1.561355932
1.539336924
1.560174887
1.565524658
1.554621849
1.539083162
1.516217547
1.484915763
1.447733282
1.404831147
1.397424311
1.398013751
1.378749915
1.370957096

442
433
440
453
484
472
429
561
827
825
959
1195
1161
1206
1231
956
956
1195
1256
1194
905
482
446
439
441
451
458
464
508
525
574
524
606
518
515

136
137
138
139
154
145
161
232
277
272
298
349
323
360
350
285
287
356
356
331
266
151
135
133
133
136
139
145
157
159
172
181
201
151
155

1327.3
1341.8
1350.8

1358
1504.5
1421.8

1572
2265.9
2702.9
2653.7
2907.6
3404.6
3148.6

3517
3420.5

2779
2804.8
3475.7
3471.9
3228.4

2593

1475
1318.1
1303.7
1301.8
1332.8
1361.2
1421.3
1531.4
1550.7
1684.9
1770.4
1963.5
1476.7

1515

119
119
119
119
131
122
145
236
288
285
310
362
336
373
362
298
299
368
369
344
279
141
119
119
119
119
120
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119
119
119
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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Crystal River
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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10/20/2013
10/20/2013
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5562
5561
5542
5253
4971
5161
5079
4238
3353
2583
2641
2737
2794
2723
2586
2610
2581
2512
2313
2163
2605
3351
3306
3007
3033
3285
5559
5754
5619
5485
5074
4337
3852
2424

1.442079515
1.542942743
1.581806804
1.584198039
1.577524851
1.562519645
1.566217529
1.563346466
1.599064257
1.639849367
1.665377176
1.677784131
1.698839302
1.694976947
1.679930903
1.666988977
1.675439723
1.654805411
1.629581576
1.603910963
1.581834138
1.5911312
1.59275631
1.557450417
1.540866001
1.539750228
1.531682753
1.560683905
1.579987918
1.563221589
1.546202853
1.523769483
1.507263502
1.49186677
1.38593482

819
1304
1293
1280
1232
1158
1159
1163

877
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534
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640
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688

684

670

624

518

501

658

870

647

693

757
1346
1380
1319
1309
1225
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281
369
360
358
341
326
338
333
271
209
159
161
165
169
166
159
159
160
158
148
140
168
215
217
200
202
220
365
373
368
364
341
295
264
179

2739.1
3604.8
3515.6
3498.3
3329.9
3181.4
3295.2
3248.8
2650.3
2044.7

1551
1574.1
1611.1
1648.4
1620.9
1551.3
1557.8
1559.7
1541.5
1442.1
1367.4
1637.2
2103.9
2122.7
1951.5
1969.8
2144.7
3561.9
3641.8
3594.5
3547.4
3329.9
2877.4
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1899
1921
1888
1913
1943
2277
1956
1929
1975
3855
5066
5331
5213
5091
5152
5111
5040
5042
4983
4850
4259
3822
2119
1969
2121
2275
2568
2682
2826
3543
3052
2637
2364
2229

1.359340581
1.370426499
1.361542278
1.349438925
1.352039013
1.337509465
1.338466964
1.316994344
1.314122215
1.319657891
1.421040991
1.484890231
1.482315649
1.460510464
1.439558886
1.450818056
1.458785249
1.477442617
1.469413925
1.454338499
1.447631555
1.436715693
1.427024605

1.39352887
1.412887486
1.435532995
1.460674157
1.475777254
1.496317786
1.497774009
1.515851624
1.511115512
1.456101601
1.445429532

1.46770264

463
460
471
498
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462
474
494
477
462
781
1262
1309
1299
1273
1281
1268
1275
1273
1284
1266
1123
969
533
480
515
548
600
652
692
670
807
807
796
757

144
142
144
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174
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278
350
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343
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274
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143
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178
183
193
239
207
185
167
155

1407.3
1385.7
1410.9
1399.1
1414.9
1452.7
1701.2
1485.2
1467.9
1496.6
2712.8
3411.7
3596.4
3569.3
3536.5
3551.1
3503.6
3411.3
3431.3
3426.3
3350.3
2964.4
2678.3
1520.6
1393.6
1477.5
1557.5
1740.1
1792.4
1886.8
2337.3
2019.7
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1518.7
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174
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10/23/2013
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10/23/2013
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10/23/2013
10/23/2013
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2075
2491
2469
2334
3379
4717
4248
2805
3199
2728
2521
2862
2980
2990
3007
3004
2890
2855
2877
2932
2900
2967
2994
3065
3114
2833
2593
2605
2612
2809
2901
3128
3642
3020
3125

1.475293281
1.498886816
1.51305307
1.516864886
1.518719942
1.530350712
1.518987342
1.507416165
1.495069402
1.49832482
1.4737519
1.4550816
1.462863875
1.45103368
1.436556469
1.438421758
1.430126683
1.425789053
1.431628185
1.431221322
1.44739469
1.44830616
1.453256965
1.451643459
1.446152417
1.449475569
1.450548221
1.442094774
1.444210992
1.446372483
1.44839982
1.459363628
1.459368489
1.464597478
1.466103683

697
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1054
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1331
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588
715
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802
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813
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836
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827
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211
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2020.8
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2009.6
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2003.6
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2153.3
1954.5
1787.6
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3325
3195
3227
3196
3278
3259
3254
3330
3184
3138
2942
2881
2487
1980
1597
1657
2066
3230
2852
1823
1968
2509
2795
2981
3083
3111
3079
3039
2996
2961
2863
2756
2768
2740
2829

1.478566346
1.475069252
1.479257392
1.444715668
1.466929204
1.460976375
1.459781975
1.457968476
1.449644873
1.442427028
1.451406019
1.437122762
1.436907788

1.41783029
1.416533617
1.409732857
1.418663737
1.446419775

1.46414087
1.449586514
1.445889354
1.436669721
1.441985245
1.434345378
1.442339181
1.432650242
1.434160883
1.436064644
1.432670237
1.429260993
1.420632164
1.430202387
1.429678219
1.430435918
1.425404343

877
937
951
1061
1224
1073
1074
1075
1131
1129
1043
890
813
695
573
595
687
937
697
554
577
724
810
864
863
862
858
846
836
830
832
805
813
800
811

230
222
223
227
229
228
228
234
225
223
208
205
177
143
115
120
149
229
199
129
139
179
198
213
219
222
220
217
214
212
206
197
198
196
203

2248.8

2166
2181.5
2212.2
2234.6
2230.7
2229.1

2284
2196.4
2175.5

2027
2004.7
1730.8
1396.5
1127.4
1175.4
1456.3
2233.1
1947.9
1257.6
1361.1
1746.4
1938.3
2078.3
2137.5
2171.5
2146.9
2116.2
2091.2
2071.7
2015.3

1927
1936.1
1915.5
1984.7

132
120
119
121
123
123
123
129
123
123
121
155
149
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121
122
142
231
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122
119
119
119
119
119
119
119
119
119
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119
119
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119
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10/26/2013
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2920
2624
2252
1850
1894
2439
2346
2500
2736
3555
2706
2802
3016
2938
2912
2951
2978
2955
2945
2919
2944
2910
2992
3015
2763
2555
2354
2292
2069
2279
2080
2040
2351
3548

1.412745005

1.40014385
1.403433706
1.393133313
1.386806597
1.379461034

1.35839599
1.347501436
1.320097159
1.302299015

1.31069572
1.309143687
1.317410315
1.362055729
1.365431984
1.377874515
1.390931373
1.409103814
1.409693732
1.401580049
1.383805822
1.394005398
1.393344506
1.415594247
1.421097285
1.418377823
1.410511207
1.411609499
1.415688697
1.412961825
1.440490487
1.448871552

1.43783479
1.426750819
1.454396393

832
848
755
651
567
568
721
739
808
890
819
940
893
885
875
862
878
866
855
851
837
849
847
847
848
790
735
665
660
534
607
608
603
693
702

216
214
191
165
136
140
184
178
194
215
278
212
218
227
220
216
217
216
215
215
216
216
214
216
217
199
185
171
166
150
162
147
145
169
250

2112.2
2085.5
1869.7
1616.5

1334

1373
1795.5

1741
1893.8
2100.9
2712.3

2067
2126.9
22143
2151.7
2113.4
2121.6
21134
2096.2
2101.2
2109.4
2111.9
2088.5
2113.6
2121.6

1948
1811.4
1667.6

1619
1464.3
1582.1
1435.6
1418.8
1647.8
2439.5

130
120
119
120
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188
121
120
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124
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125
136
124
121
123
193



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPPRRPRRPRRPRRRRERRRRBPRRBRRRRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
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10/27/2013
10/27/2013
10/28/2013
10/28/2013
10/28/2013
10/28/2013
10/28/2013
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2844
2928
3311
3083
3163
3158
3145
3158
3158
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3138
3085
3067
2995
2629
2294
1960
2532
3958
5216
5273
5208
4155
5004
4351
3616
3057
3185
3079
3129
3168
3189
3228
3213
3467

1.445342278
1.448429384
1.461229534

1.45014111
1.486721504
1.483464863
1.476525822
1.470204842

1.48061325

1.47850599
1.474970623
1.465001425
1.472042237
1.469145492
1.449922788
1.441769845
1.451314328
1.462822809
1.497937403
1.531010596
1.519290057
1.517438303
1.505325701
1.531118047
1.519575315
1.506415597
1.472472424
1.476519401
1.481713186
1.485613902
1.507781638
1.515756452
1.528988253
1.524844573

1.53570163
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849
890
887
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886
867
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880
867
858
827
741
652
545
526
795
1264
1322
1287
960
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964
691
795
811
845
844
840
835
844
836
799
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207
232
218
218
218
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220
218
218
218
216
213
209
186
163
138
177
271
349
356
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335
293
246
213
221
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215
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216
231

1967.7
2021.5
2265.9

2126
2127.5
2128.8

2130

2148
2132.9
2128.5
2127.5
2105.8
2083.5
2038.6
1813.2
1591.1
1350.5
1730.9
2642.3
3406.9
3470.7
3432.1
2760.2
3268.2
2863.3
2400.4
2076.1
2157.1

2078
2106.2
2101.1
2103.9
2111.2
2107.1
2257.6

126
119
143
119
119
119
119
119
119
119
119
119
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132
179
281
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349
308
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130
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3190
3240
2726
2336
2276
4154
5574
5758
5750
5183
4060
5585
5429
3095
3034
3300
3222
3230
3206
3211
3240
3244
3792
3334
3085
2858
2362
2847
5188
4009
4779
5455
5572
5383

1.530975445
1.541137253

1.53663742
1.551684882
1.576886729
1.591831025
1.599353174
1.602276647
1.607078065
1.600467615
1.601421288

1.57132905

1.60010314
1.595075802
1.544873715
1.533329964
1.540544326
1.543251269
1.534441805
1.528413425

1.52657602
1.537804357
1.546529367
1.544602851
1.516143702
1.492429007
1.464214355
1.448635388
1.467979788
1.536092852
1.531965302
1.567090766
1.577182178

1.57387792
1.556500116

816
817
757
655
576
517
766
1301
1361
1358
1239
922
1249
1293
783
831
824
858
865
851
851
857
849
758
859
849
769
647
501
1158
1010
1058
1342
1377
1348

227
212
216
180
152
146
266
356
367
368
332
265
358
349
205
203
219
214
216
215
215
216
215
251
225
212
200
167
199
346
268
312
354
363
354

2219.5
2069.9
2108.5
1756.8
1481.4
1429.8
2597.3
3478.8
3582.9
3592.7
3236.5
2583.8
3490.4
3403.6
2003.4
1978.7
2142.1
2087.8

2105
2097.6
2103.4
2106.9
2097.6

2455

2199
2067.1
1951.9
1630.5
1939.4
3377.4
2616.9
3049.6
3458.7
3540.3
3458.4

130
120
131
125
121
138
271
373
388
392
356
284
375
366
182
119
130
119
119
119
119
119
120
159
136
120
124
123
200
364
289
332
375
386
376



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPPRRPRRPRRPRRRRERRRRBPRRBRRRRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

10/30/2013
10/30/2013
10/30/2013
10/30/2013
10/30/2013
10/30/2013
10/30/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013
10/31/2013

11/1/2013

11/1/2013

11/1/2013

11/1/2013

N NNNDN PR P -
W NP, O O 0

O 0o NOUL B WNPKEL O

N NNNRRRRRRBRRBR R
WNRPROWLWOWOWNOOOUHNAWNIERO

w NN - O

4836
5597
5462
4788
2767
2651
2906
3029
3049
3019
3037
2995
3085
3097
2963
2462
3190
5407
5643
5028
4303
5703
5951
5364
4542
3869
3539
3103
2293
2393
2600
2943
3032
3217
3452

1.543322164
1.549814476
1.553823396
1.570247934
1.536112807
1.538595473
1.540745454
1.549281367
1.559032571
1.571904613
1.590468709
1.602461209
1.598362779

1.60300207
1.582968266

1.57005293
1.576710162
1.603879924

1.63149069
1.642439486
1.642303729
1.676613259

1.68131092

1.65955077
1.643865364
1.647153987
1.680117736
1.761566846
1.807931877
1.845596175
1.897533207
1.921645446
1.937256405
1.924043062
1.901195131

1137
1361
1332
1234
727
713
762
787
792
779
771
755
774
763
724
611
582
1132
1331
1129
969
1190
1337
1273
967
859
697
569
528
538
564
641
648
688
739

321
370
360
312
184
176
193
200
200
197
195
191
198
198
192
160
207
345
354
314
268
349
363
331
283
241
216
180
130
133
140
157
160
171
186

3133.5
3611.4
3515.2
3049.2
1801.3

1723
1886.1
1955.1
1955.7
1920.6
1909.5

1869
1930.1

1932
1871.8
1568.1
2023.2
3371.2
3458.8
3061.3
2620.1
3401.5
3539.5
3232.2

2763
2348.9
2106.4
1761.5
1268.3
1296.6
1370.2
1531.5
1565.1

1672
1815.7

342
390
378
330
162
119
119
119
119
119
119
119
119
119
119
119
208
360
375
333
288
367
386
350
303
255
223
182
122
121
122
120
120
120
121



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPPRRPRRPRRPRRRRERRRRBPRRBRRRRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/1/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013

O 00 N O U b~

N NNNRRRPRRRERRRPRR
WINRPROWOWOWMNOOOUDAWNIERO

O o0 NOOUL B~ WN - O

PR R R R
A W N PR O

3524
3781
3384
3255
3555
4815
6120
6041
4911
6016
6284
6408
6410
6487
6414
5599
5374
4416
2489
2253
2310
2329
2389
2854
2970
3200
3137
3102
3403
3152
3085
3054
3131
3112
3023

1.876664181
1.860911507
1.80692012
1.791710244
1.779724656
1.721487308
1.701512456
1.677030703
1.64148673
1.682938428
1.749881652
1.784809069
1.795518207
1.789319799
1.781369772
1.760581096
1.7663106
1.774491682
1.762123894
1.770669601
1.768488746
1.773800457
1.769891836
1.762163497
1.758124667
1.72385929
1.659876184
1.630829084
1.604658839
1.576472942
1.577843699
1.587978369
1.588614339
1.592956593
1.610634557

747
709
739
737
647
878
1420
1440
1238
1415
1447
1446
1453
1461
1447
1399
1317
1035
556
507
504
498
502
578
598
699
725
722
755
761
743
734
752
734
715

192
208
192
186
204
287
369
369
307
366
368
368
366
372
369
326
312
255
144
130
134
134
138
166
173
190
193
195
217
205
200
197
202
200
192

1877.8
2031.8
1872.8
1816.7
1997.5

2797
3596.8
3602.2
2991.8
3574.7
3591.1
3590.3

3570
3625.4
3600.6
3180.2
3042.5
2488.6
1412.5
1272.4
1306.2

1313
1349.8
1619.6
1689.3
1856.3
1889.9
1902.1
2120.7
1999.4
1955.2
1923.2
1970.9
1953.6
1876.9

126
139
121
120
176
290
383
389
324
382
386
386
382
388
386
343
327
268
140
119
119
119
119
119
119
119
119
119
137
123
119
121
120
120
120



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPPRRPRRPRRPRRRRERRRRBPRRBRRRRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/2/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/3/2013
11/4/2013
11/4/2013

N NNNR R R R R
W N R O WLWOWwWNOW

O 0o NOYULL B WNPKFEL O

NNNNRRRPRRRRRRRR
P OWNROWVWOOMNOOUDWNIERO

2899
2731
2764
3326
3100
3135
3199
3302
3364
3418
3510
3575
3612
3571
3565
3524
3571
3604
3513
3326
3250
3220
3259
3043
3026
3026
3300
3692
3621
3604
3574
3524
3497
3488
3555

1.617113851
1.61837037
1.619689423
1.615347256
1.599587203
1.607362592
1.599659966
1.613880743
1.635868508
1.636189564
1.650677201
1.660473758
1.681720831
1.672051318
1.682079834
1.688386355
1.688735458
1.696159639
1.707245954
1.715140264
1.720395956
1.719350705
1.736373808
1.718723524
1.725494668
1.713573815
1.693002257
1.695366671
1.691265764
1.687265918
1.6905539
1.67961489
1.655854917
1.651593352
1.668622389

684
644
660
753
759
747
761
783
785
793
820
833
824
818
809
797
807
818
798
752
731
724
732
694
691
686
756
842
839
837
824
814
819
832
1012

183
173
175
211
198
200
205
209
211
214
218
220
220
219
217
214
217
218
211
199
193
192
192
181
179
181
200
223
219
219
216
215
216
216
218

1792.7
1687.5
1706.5

2059

1938
1950.4
1999.8

2046
2056.4

2089
2126.4

2153
2147.8
2135.7
21194
2087.2
2114.6
2124.8
2057.7
1939.2
1889.1
1872.8
1876.9
1770.5
1753.7
1765.9
1949.2
2177.7

2141

2136
21141
2098.1
2111.9
2111.9
2130.5

120
120
120
138
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
119
123
119
119
119
119
119
119
119



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPPRRPRRPRRPRRRRERRRRBPRRBRRRRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/4/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013

O 00 NO UL A WN

N NNNRRRRRRRR R 2
W NP OOV NO UL WN -, O

O 0o NOUL B~ WN - O

R R e
N L, O

3555
3618
3658
3714
3668
3736
3745
3481
3167
2965
2676
2725
2753
2847
2934
3554
4406
3380
3341
3355
3326
3324
3363
3403
3475
3545
3554
3614
3613
3692
3563
3493
2958
3310
3899

1.688916338
1.687736157
1.712626996
1.730177956
1.754855995
1.760105531
1.759207065
1.753917469
1.740205506
1.743604822
1.72879385
1.703125
1.675083663
1.639032815
1.62117361
1.589445438
1.595740828
1.57114303
1.572235294
1.563300871
1.553915156
1.551168977
1.550484094
1.590186916
1.620651059
1.651602684
1.6578039
1.682495345
1.687529192
1.669455121
1.631111518
1.589171975
1.54958353
1.584490187
1.616366802

1035
1041
1031
1023
997
1008
1019
944
857
802
732
756
779
816
859
977
1107
1088
1005
1008
1008
1009
919
1010
1014
1019
1020
1031
1014
1021
1015
945
868
666
1092

216
219
219
220
214
217
218
203
186
174
158
164
168
178
185
229
283
220
218
220
219
219
222
219
220
220
220
220
219
226
224
225
195
214
247

2104.9
2143.7
2135.9
2146.6
2090.2
2122.6
2128.8
1984.7
1819.9
1700.5
1547.9

1600
1643.5

1737
1809.8

2236
2761.1
2151.3

2125
2146.1
2140.4
2142.9

2169

2140
2144.2
2146.4
2143.8

2148

2141
22115
2184.4

2198
1908.9

2089
2412.2

119
119
119
119
119
119
119
119
120
123
123
120
120
120
119
136
199
132
119
119
119
119
119
119
119
119
119
119
121
125
122
134
134
197
253



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPPRRPRRPRRPRRRRERRRRBPRRBRRRRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/5/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013
11/6/2013

N NNNRRRRRR R
W NER OWLVOWNOO U DWW

O 0o NOYULL B WNPFEL O

N NNNRRRRRRBRRR R
W NNER OWOOLWNOOOUDMAWNIERERO

3525
3418
3239
1993
2720
5240
5065
3245
3189
3172
3076
2989
2978
2974
2940
2779
2809
2764
2889
2569
2338
3071
4792
4127
4128
4155
4063
3958
3880
4407
3558
4109
3698
3037
2370

1.557873337
1.572940635
1.615380779
1.540304506
1.511951084
1.555727095
1.562741045

1.49140546
1.475091355

1.47028831
1.456784277
1.388101983
1.384601079

1.37265762
1.356151114

1.29684073

1.29950037

1.28349199
1.297901972
1.293034025
1.295434397
1.348408342
1.548854197

1.56545158
1.584523261
1.583339684
1.551414716
1.499242424
1.437143492

1.41422245
1.393599937
1.410331217
1.425762424
1.418032404
1.395841922

742

671

655

644

836
1471
1497
1044
1016
1018
1007
1016
1045
1070
1068
1052
1065
1063
1077

985

832

908
1333
1115
1052
1036
1018
1063
1074
1165
1090
1223
1159
1047

915

232
222
205
132
184
345
332
223
221
221
216
220
220
222
222
219
221
221
228
203
185
233
317
270
267
269
268
270
277
319
262
298
266
219
174

2262.7

2173
2005.1
1293.9

1799
3368.2
3241.1
2175.8
2161.9
2157.4
2111.5
2153.3
2150.8
2166.6
2167.9
2142.9
2161.6
2153.5
2225.9
1986.8
1804.8
2277.5
3093.9
2636.3
2605.2
2624.2
2618.9

2640
2699.8
3116.2
2553.1
2913.5
2593.7
2141.7
1697.9

241
231
211
123
134
284
284
150
130
124
120
120
120
119
120
119
120
122
133
127
147
231
329
282
279
280
279
279
282
321
263
290
259
197
118



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPPRRPRRPRRPRRRRERRRRBPRRBRRRRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/7/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013

O oo NV A~ WNEFEL O

N NNNRRRRRRRRR R
WINRPROWOONOOOUDAWNIERERO

O o0 NOOUL B~ WN - O

[EEY
o

2690
2817
2928
2935
2898
2963
2938
2988
2894
2662
2199
1956
2959
3690
3716
3512
2738
2237
3834
2204
2489
2593
2912
2807
2845
2913
2929
3009
3161
3279
3465
3575
3517
3475
3288

1.393854604
1.389395808
1.407015858
1.412143957
1.415522884
1.437581874
1.450577664

1.44823575
1.442456263
1.432877597
1.423853924
1.407295489

1.40483312
1.391402715
1.412229696
1.410271855
1.431259801
1.445557351
1.451063508
1.513008856
1.527556156
1.555582218
1.545565522
1.520255633
1.478075644
1.453230232
1.455403727
1.474566304
1.485432331
1.514969507
1.576648314
1.588959509
1.594143777
1.572825201
1.554389448

1007
1042
1078
1089
1062
1067
1024
1013
961
847
627
651
922
1363
1315
1272
1040
705
1231
611
606
611
678
673
704
729
728
759
795
820
848
837
845
824
789

198
208
213
213
210
211
207
211
205
190
158
142
216
272
270
255
196
158
271
149
167
171
193
189
197
205
206
209
218
222
225
230
226
226
217

1929.9
2027.5

2081
2078.4
2047.3
2061.1
2025.4
2063.2
2006.3
1857.8
1544.4
1389.9
2106.3

2652
2631.3
2490.3

1913
1547.5
2642.2
1456.7
1629.4
1666.9
1884.1
1846.4
1924.8
2004.5
2012.5
2040.6

2128
2164.4
2197.7
2249.9
2206.2
2209.4
2115.3

119
119
119
119
119
119
119
119
120
131
153
139
218
280
281
266
205
155
270
140
119
119
126
119
119
119
119
119
119
119
124
124
121
123
123



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R P P RPPRPRRPRRPRPRPRPRPRRPRRPRRPRRRRRRRRRRRERRRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/8/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013
11/9/2013

N NNNRRRRRRBRRBR
W INER OWLWWNOO U WNR

O 0o NOYUL B WNPEFE O

N NP R R RRRRRBPRR
P OWLOWNOOOUA WNIERO

3040
3766
3918
3664
3183
2861
3282

72

1.543930929
1.556262655
1.567325386
1.578697919
1.614015516
1.665890299
1.642231674
1.63132137
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

876
771
1059
958
820
669
697
13

202
248
256
238
202
176
205

1969
2419.9
2499.8
2320.9
1972.1
1717.4
1998.5
44.136

123
193
227
221
167
120
126
131



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

P R RPRPPRRPRPRPRPRRPRPRRPRRPRRAERRRRPRRPEPRRERRRRERRBRRRR

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/9/2013

11/9/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/10/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013

NN
w N

O 0o NOULL B~ WNPEFL O

N NNNRRRRRRRR R R
W N EFR, OO NOO UL WNEF O

cOo N O U WN PF-L O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R P R R RRRPRRPRRABRRRARRRRPRRRRERRRRBPRRRRRERRBRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/11/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/12/2013

N NNNRRRRRRRRBRR
W INER OWOWNOGOUEAWNEROOL

O oo NV B~ WNEO

PR R R R R R R R R
O oW NOUDd WNRO

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R PP PP RRRPRRPRRARRRRPERRPERRARRRRPERRBRRRRRRRRBRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/12/2013
11/12/2013
11/12/2013
11/12/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/13/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013

N N NN
w N = O

O oo NOOULL B~ WN L O

N NNNRRRRRRPRRRPRR
W NRPR OWLWOWNOOOWLMAWNIERLO

o b W N - O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R R R P RRPRRPRRPRRAERRRRRRPRRRRRRPERRBRRRRRRBERRRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/14/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013

N NNNRRRRRRBERRBRR
W INER OWVWOWNOOUEAEWNEROWOOWD-N

O 0O NOULL A~ WNPEFL O

L T o ol
N o oW N RO

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R P R R RPRRRPRRPEPERRARRRRERRPERRARRRRPERRBRRRRBRRBRRBRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/15/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/16/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013

N N NN PP
w N P O L

O 0o NOULL B~ WN L O

N NNNRRRRRRPRRRPRR
W NR OWOWNOOWULMAWNINIERLO

A W N - O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R R RPPRPRRPRPRRRPRRERRRRERRRPRRRRRAERRRRBPRRRRBPRRARRBRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/17/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013

O 00 N o »n

N NNNRRRRRRERRBRR
W INER OWLWOWNOO U WNIERO

O 0o NOUL A WNPKFL O

e
U b W N O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R R R R RRRPRRRPEPERRARRRRPERRPERRARRRREPRRRRRRRRRRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/18/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/19/2013
11/20/2013
11/20/2013
11/20/2013

N NNNRER P R
W NP OWLWOW-N O

O oo NOOULL B~ WN - O

N NNNRRRRRRPRRRPRR
W NRPR OWOOWNOWULMAWNIERDO

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

P PR RPPRPRRPRPRPRRPRRAERRRRRRBEPRRRRRRERRPBPRRRRPRRRPERRRRRB R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/20/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013

O 0N O Ul A W

N NNNRRRRRRERRBRR
W INR OWLWOWNOOUAWNIERO

O 0o NOULL A WNPEFL O

ol e
W N Rk O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R R R R RPRRRPRERRPERRARRRRPERRPAPERRRRRPERRBRRRRRRBRRRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/21/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/22/2013
11/23/2013

N NNNRRR R R 2
W N R O WLWOKLNOOUM AN

O o0 NOOUL B~ WN - O

N NNNRRRRRRPRRRPRR
O WNRFPROWVWOOWNOOTUL D WNR O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R R RPPRRPRPRPRRPRRERRRERRRRAEPRERRARRRRERRAERERRRRRERRBRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/23/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013

O 0o NOUL B WN B

N NNNRRRRRRERRBRR
W INR OWLWNO U WNIERO

O o NOYUL B~ WNPEFEL O

o
= O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R R R R RPRRRPRRREPERRARRRRPERRPRERRRRARRRRBPRRRBRRRRBRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/24/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013
11/25/2013

NNNNRRRRRRRR
WINR OWOOWNOOU A WN

O o0 NOOUL A~ WN - O

N NNRPRRRRRRRRR
N R O WLWOWNOOWULNMAWNINIERO

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

P R P RPPRRPRPRREPRRAERRRERRPERRPERRAERRRRPERRAERRRRRRERRBRRR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/25/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/26/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013

N
oo NOOTU A WNPREOW

N NNNRRRRRRPERRRR
W NR OWLWOWNO UM WNIERERO

O 0o NOULL B WN - O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R R R R R RPRRRPRERREPERRARRRRPERERRPRRRRRERRRRBRRRRBRRERRBRRBR R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/27/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013
11/28/2013

NNNNRRRRRRRRBRR
WINR OWOWOWNOOOUAWNIERO

O 0o NOOUL B~ WN - O

N R R R R R R R R R
O VWO NOUL DM WNERO

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

R PP RPPRPRRPRRPRRPRRARRRERRPERRPERRARRRRPERRAERRRRRRBERRRRRB R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/28/2013
11/28/2013
11/28/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013

N NN
w N -

O oo NOYU B~ WNPEO

N NNNRRRRRRERRRR
W NER OWLWOWNOUAWNIERERO

No ok WN - O

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

NN NNNNNNNNNNNNNNNNNNNRRRRRRRR R R R R R B R R

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013

NNNNRRRRRRRRPRR
W N R OWLWOWNOOOMLAEWNEROWLOO®

O oo NOOULLDA WNPEFL O

L o
o N O D WN KL O

2199
2203
2200
2207
2208
2234
2232
2275
3444
3480
5169
6107
6639
6791
6934
6331
6377
5544
3981

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
1.589906731
1.587061451
1.601397583
1.617442287
1.627238558
1.633040936
1.643956691
1.637986896
1.65887963
1.614399703
1.579767726
1.571741089
1.579172712
1.585459809
1.614961804
1.636805502
1.646952479
1.607282637
1.553136704

430
428
441
438
450
459
464
452
390
388
700
1220
1429
1456
1477
1179
1165
879
428

141
142
141
140
139
140
139
142
213
221
335
398
431
439
440
396
397
353
263

1383.1
1388.1
1373.8
1364.5
1356.9

1368
1357.7
1388.9
2076.1
2155.6

3272
3885.5
4204.1
4283.3
4293.6
3867.9

3872
3449.3
2563.2

119
119
119
119
119
119
119
121
197
211
339
418
459
466
469
418
419
371
258



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

N NN NNDNMNMNNNDMNNNNMNDMNNNMNNNNNMNNNNNNNMNDNDNDNDNDNNDNDNDNDNNDN

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013

N N NN P
w N = O O

O 0 NOUL B~ WNPKL O

N NNNRRRRRRBRRR
WINRPROWLOWOWNOOOUBAWNIERO

b WNBERL O

3944
2452
2032
2038
2041
2052
2034
2007
1989
1954
1971
1953
2020
2082
3686
5264
6759
6706
6499
6365
6293
6370
6249
6377
6281
5084
2775
2291
2272
2245
2208
2182
2132
2061
2139

1.533377396
1.501163218
1.481913652
1.470949116
1.475884012
1.474561656
1.474340389
1.464642779
1.449602799
1.443451282
1436170213
1.436874632
1.458378456
1.509789703
1.574339042

1.59124573
1.611088599
1.614347617
1.572846079
1.532405624
1.518507794
1.542260853
1.581584875

1.60113488

1.63363504
1.658186562
1.632641054
1.619882627
1.613980251
1.590731949
1.561638022
1.541940499
1.525908961
1.515441176

1.50517205

455
429
447
436
424
418
415
412
411
399
392
399
397
401
458
750
1443
1408
1433
1433
1433
1425
1323
1266
1241
659
365
372
374
368
364
367
371
376
378

263
167
140
142
141
142
141
140
140
138
140
139
142
141
240
339
430
426
423
426
425
423
405
408
394
314
174
145
144
144
145
145
143
139
145

2572.1
1633.4
1371.2
1385.5
1382.9
1391.6
1379.6
1370.3
1372.1
1353.7
1372.4
1359.2
1385.1

1379
2341.3
3308.1
4195.3

4154

4132
4153.6
4144.2
4130.3
3951.1
3982.8
3844.8

3066
1699.7
1414.3
1407.7
1411.3
1413.9
1415.1
1397.2

1360
1421.1

261
152
120
119
119
119
119
119
119
119
119
119
119
121
228
349
453
452
450
450
447
447
431
432
420
329
156
120
120
119
119
119
119
119
124



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

N NN NNDNMNMNNNDMNNNNMNDMNNNMNNNNNMNNNNNNNMNDNDNDNDNDNNDNDNDNDNNDN

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013

N NNNRRRPRRRERRRPRR
W NP OWLWOWNOOUWUAEWNEROOWOOWNO®

O 0o NOUL B~ WN - O

PR R R R R R
O D WwWNRO

2079
2324
3017
5145
6070
6701
5736
6835
6900
6822
6784
6806
6840
6403
5637
4828
2981
2456
2472
2434
2362
2321
2305
2507
2321
2449
4043
6171
7399
7361
7336
7387
7279
6569
6447

1.52441707
1.512922336
1.511068817
1.528838439
1.540843783

1.55371096
1.547676866
1.555742705

1.55538524
1.551124349
1.551834569
1.561689727

1.59648959
1.613252708
1.634244629
1.659391648
1.692788189
1.719887955
1.741826381
1.709269663
1.654061625
1.628429103
1.631280962
1.656644419
1.692307692
1.699986117
1.741396391
1.713214881
1.717821322
1.716330908
1.678411275
1.676196959
1.694051387
1.706411056
1.692659105

380
374
393
858
1296
1522
1067
1528
1574
1578
1551
1542
1503
1282
900
547
394
425
413
420
405
400
394
361
412
387
404
976
1567
1526
1551
1577
1491
1174
1157

139
157
204
345
404
442
380
450
455
451
448
447
439
407
353
298
180
146
145
146
146
146
145
155
140
147
238
369
441
440
448
452
440
395
390

1363.8
1536.1
1996.6
3365.3
3939.4
4312.9
3706.2
4393.4
4436.2
4398.1
4371.6
4358.1
4284.4

3969
3449.3
2909.5

1761

1428
1419.2

1424

1428
1425.3

1413
1513.3
1371.5
1440.6
2321.7

3602
4307.2
4288.8
4370.8

4407
4296.8
3849.6
3808.8

120
135
192
357
424
473
402
476
483
482
478
477
471
434
374
309
165
122
122
122
122
121
121
132
120
125
221
384
470
471
480
486
473
420
414



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

N NN NNDNMNMNNNDMNNNNMNDMNNNMNNNNNMNNNNNNNMNDNDNDNDNDNNDNDNDNDNNDN

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013

N NNNDN PR P -
W NP, O O 0

O 0o NOUL B WNPKEL O

N NNNRRRRRRBRRBR R
WNRPROWLWOWOWNOOOUHNAWNIERO

w NN - O

5614
5695
4865
3015
2448
2494
2313
2281
2236
2221
2189
2164
2184
2156
2296
3689
4678
5695
7374
7139
7765
7810
7847
7855
7878
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1.675120845
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1.781178
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1.619116582
1.600028816
1.595829992
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1.58692772
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2230
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6138
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2333
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2286
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6672
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1.650237132
1.637513956
1.640579862
1.640079003
1.638199167
1.622188587
1.622834973
1.627001182
1.621250076
1.621771072
1.592285266
1.578211262
1.587313322
1.569686793
1.567104009
1.5669453
1.561597155
1.564446398
1.561168821
1.571348472
1.58657092
1.615564001
1.645928952

504
527
519
494
482
399
493
409
503
756
926
1006
1212
1045
1051
1153
1077
1054
920
1038
707
465
529
529
528
534
521
491
463
439
440
402
382
467
1134

140
139
137
139
136
159
138
171
276
349
364
381
413
386
390
405
389
386
370
382
335
259
137
139
138
140
140
139
138
140
137
146
167
237
386

1370.9
1359.6
1343.5
1355.5

1328
1553.3
1344.6
1671.4
2693.5
3407.8
3549.2
37154
4027.3
3761.8
3807.8
3949.2
3793.8
3765.9
3608.5
3722.8
3273.4
2531.8
1337.7
1358.5
1352.6
1369.7
1364.3
1363.8
1349.9
1364.7
1338.1
1426.8
1629.3
2315.6
3769.3
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120
120
120
120
144
125
158
282
378
392
410
448
417
421
436
419
416
399
416
363
270
121
119
119
119
119
119
119
120
119
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231
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2013

9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
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9/14/2013
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6601
7039
7179
6201
7058
6272
5531
5247
5357
3034
2184
2189
2173
2173
2182
2193
2188
2158
2169
2129
2165
3041
4063
6845
6275
5708
6778
6896
7233
7551
7339
6196
5784
4070
2486

1.65579692
1.648825279
1.659385618
1.660907995
1.661957238

1.64641029
1.632767528
1.625112274

1.62727825
1.612371791
1.579746835
1.586002029
1.569406327
1.577724534
1.574882714
1.577811353
1.581953583
1.577831396

1.56549982
1.577037037
1.573629888

1.60086334
1.601119168
1.621884182
1.616185031
1.595750629
1.607189434
1.609222225
1.617939828
1.619552162
1.633902531
1.616530564
1.620349619
1.604130538

1.56637893

1211
1383
1427
1045
1371
1078
796
616
651
449
503
503
509
488
468
458
442
445
406
390
416
410
464
1392
1172
922
1298
1349
1457
1557
1486
1061
899
436
373

409
438
443
383
435
390
347
331
337
193
141
141
142
141
142
142
141
140
142
138
141
194
260
433
398
367
432
439
458
478
460
393
366
260
162

3986.6
4269.1
4326.3
3733.5
4246.8
3809.5
3387.5
3228.7

3292
1881.7
1382.5
1380.2
1384.6
1377.3
1385.5
1389.9
1383.1
1367.7
1385.5

1350
1375.8
1899.6
2537.6
4220.4
3882.6

3577
4217.3
4285.3
4470.5
4662.4
4491.7
3832.9
3569.6
2537.2
1587.1
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471
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411
465
417
370
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359
186
120
119
119
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179
255
461
430
391
464
472
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512
499
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9/14/2013
9/14/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
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2300
2199
2178
2174
2163
2158
2124
2142
2094
2264
4304
4872
6070
6638
6816
6072
5805
5890
5506
4723
4643
4649
2499
1943
2024
1955
2156
2178
2169
2182
2153
2179
2143
2163
2452

1.553004727
1.551651143
1.562634524
1.555523755
1.549648947
1.555315315
1.556614144
1.549927641
1.546528804
1.545497986
1.592894152
1.581304771
1.601878975
1.644249585
1.660899654
1.647761194
1.640432927

1.6440115
1.625483423
1.615695129
1.602249983
1.576680459
1.529282174
1.487862777
1.495713863
1.502690238
1.501392758
1.516713092
1.510445682
1.519498607
1.534568781
1.535047552
1.527441197
1.523775977
1.547491322

413
463
465
465
456
438
427
409
413
391
499
727
1110
1243
1235
958
845
910
721
523
481
545
428
421
445
426
389
380
392
415
430
441
429
417
353

151
145
143
143
143
142
140
141
138
150
277
316
388
414
421
378
363
367
347
299
297
302
167
134
138
133
147
147
147
147
143
145
143
145
162

1481
1417.2
1393.8
1397.6
1395.8
1387.5
1364.5

1382

1354
1464.9

2702

3081
3789.3
4037.1
4103.8

3685
3538.7
3582.7
3387.3
2923.2
2897.8
2948.6
1634.1
1305.9
1353.2
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1436
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1419.5
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1419.5
1584.5
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119
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130
273
327
412
444
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401
382
392
349
318
284
321
147
119
119
119
119
119
119
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120
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9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/16/2013
9/17/2013
9/17/2013
9/17/2013
9/17/2013
9/17/2013
9/17/2013
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2734
4524
6795
6905
7423
7363
6801
6010
5372
4622
6070
3845
2101
2109
1995
2020
2043
1886
1705
1435
1314
2021
2049
2097
2217
3911
4803
5735
6312
6185
6634
6006
5979
5285
6008

1.537855777
1.560807314
1.598259438
1.610608322
1.611978545
1.598948946
1.586350065
1.580040487
1.572461435
1.567098393
1.595814602
1.588908633
1.546786424
1.530034823

1.52394775

1.51118426
1.505859807
1.505067433
1.508582552
1.498068692
1.508957281
1.494822485
1.497259773
1.514079422
1.509600981
1.562962075
1.564393199
1.532275302
1.495486531
1.526105409
1.561345289
1.593441579
1.587836941
1.573666031

1.55053164

352
495
1254
1384
1505
1533
1410
1015
789
516
1030
464
532
522
484
501
484
437
363
299
271
409
427
408
440
477
749
1111
1375
1199
1363
1119
1009
772
1139

182
297
436
439
472
472
439
390
350
302
390
248
139
141
134
137
139
128
116

98

89
138
140
142
150
256
315
384
433
415
435
386
386
344
397

1777.8
2898.5
4251.5
4287.2
4604.9
4604.9
4287.2
3803.7
3416.3
2949.4
3803.7
2419.9
1358.3
1378.4
1309.1
1336.7
1356.7
1253.1
1130.2
957.9
870.8
1352
1368.5
1385
1468.6
2502.3
3070.2
3742.8
4220.7
4052.8
4248.9
3769.2
3765.5
3358.4
3874.8

169
283
445
488
495
500
490
407
352
314
414
240
120
119
119
119
119
119
119
119
119
119
120
126
130
255
324
407
463
444
469
441
417
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9/17/2013
9/17/2013
9/17/2013
9/17/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
9/18/2013
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3333
2060
2072
2057
2053
2062
2046
2051
2031
2030
1958
1971
2025
2084
2110
2132
2167
3435
2769
3578
3702
3672
3786
3676
2079
2185
2146
2160
2176
2189
2191
2196
2172
2343
2105

1.503586412
1.486613264
1.474418274
1.484019912
1.471473624
1.476654254
1.480248879
1.496315751
1.498229566
1.477653225
1.442888725
1.435333528
1.446221968
1.473728873
1.491482293
1.509487397
1.527993231
1.516288514
1.554482681
1.536281666
1.559130728

1.59575855
1.622594608
1.580259651
1.544002971
1.526690889
1.539675707
1.546170365
1.552068474
1.548747701
1.562767475
1.559991475
1.562365127
1.553919618
1.562268072

443
381
371
385
379
372
367
368
359
358
344
343
331
328
331
329
330
412
395
423
396
382
350
425
472
417
444
431
437
435
437
433
433
401
447

227
142
144
142
143
143
141
140
139
141
139
140
143
145
145
144
145
232
182
239
243
236
239
238
138
146
143
143
143
145
143
144
142
154
138

2216.7
1385.7
1405.3
1386.1
1395.2
1396.4
1382.2
1370.7
1355.6
1373.8

1357
1373.2
1400.2
1414.1
1414.7
1412.4
1418.2
2265.4
1781.3

2329
23744
2301.1
2333.3
2326.2
1346.5
1431.2
1393.8

1397

1402
1413.4

1402
1407.7
1390.2
1507.8
1347.4

225
120
119
119
119
119
119
119
119
119
119
119
122
123
123
123
124
214
164
228
233
223
227
236
120
127
124
124
124
124
124
124
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9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
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9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013

N NNNRPRPRRRRRERRBRR
W NER OWLWWNOOULEAEWNEROWOODN

O oo NOYUL B~ WNEFE O

PR R R R R R R
NoubhwNRO

2178
2176
2687
2909
4305
6677
6897
7027
6995
7087
6544
5408
6271
4737
2603
2039
2012
2014
2007
1982
1951
1952
1978
1964
1999
2006
2032
2833
5205
6521
6516
6733
7187
6718
5695

1.562858783
1.548644225
1.568501547
1.557113799
1.526433358
1.569655367
1.570426704
1.5601341
1.552305712
1.574888889
1.583085371
1.572275846
1.567162314
1.561665513
1.520799252
1.485177362
1.486296816
1.472114612
1.474434323
1.458210712
1.447973876
1.464475955
1.460425281
1.469839844
1.47691171
1.492781664
1.495987632
1.514568297
1.535805966
1.542738177
1.542175518
1.547424789
1.565761095
1.506075416
1.495417903

405
413
376
394
510
1322
1409
1481
1478
1471
1293
736
1132
649
407
476
503
502
488
448
447
437
430
423
419
428
463
437
725
1369
1330
1353
1491
1422
1032

143
144
175
191
289
436
450
462
462
461
424
352
410
311
175
140
138
140
139
139
138
136
139
137
138
137
139
191
347
433
433
446
470
457
390

1393.6
1405.1
1713.1
1868.2
2820.3
4253.8
4391.8
4504.1
4506.2

4500
4133.7
3439.6
4001.5
3033.3
1711.6
1372.9
1353.7
1368.1
1361.2
1359.2
1347.4
1332.9
1354.4
1336.2
1353.5
1343.8
1358.3
1870.5
3389.1
4226.9
4225.2
4351.1
4590.1
4460.6
3808.3

125
123
156
176
291
472
490
502
502
502
465
379
442
331
161
121
119
119
119
119
119
119
119
119
119
119
119
177
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470
469
480
508
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9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/20/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
9/21/2013
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6068
5040
2797
1894
1971
1979
1999
2039
2044
2074
2123
2206
2294
2523
2899
3399
3560
5445
6742
7110
7460
6983
6063
5941
7002
5918
4316
3127
2264
2141
2146
2244
2120
2129
2120

1.500902817
1.467206195
1.429447539
1.380969741
1.403446312
1.431050691
1.445304027
1.486368275
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1.684880614
1.672891685
1.675170254
1.664551401
1.65026561
1.647356777
1.640175988
1.620210155
1.596036264
1.594213329
1.565094005
1.550412378
1.562076968
1.58917783
1.618840486
1.618932039
1.624384896
1.609471434
1.602282182
1.616607967
1.607724114
1.609268614
1.619183808
1.605741543
1.601002
1.605016913
1.608909773
1.617123135
1.628383067
1.62824605

1547
1538
1539
1538
1545
1546
1533
1525
1253
809
831
421
403
402
432
429
351
380
506
597
685
1149
1303
1274
1513
1491
1484
1472
1487
1479
1484
1425
880
553
433

471
472
471
472
473
472
469
468
420
353
352
258
163
146
142
144
160
212
273
316
338
402
427
431
469
466
467
466
466
466
467
454
368
295
260

4592.4
4604.8
4594.1
4606.5
4613.1
4602.7
4578.3
4566.7
4097.2
3444.9
3435.2
2522.9
1589.3
1422.9
1389.4
1409.5
1564.1
2068.4
2664.9
3080.6

3296
3922.1
4164.1
4206.5
4571.3
4546.8

4553
4545.5
4549.3
4550.9
4552.6
4426.6
3592.8

2882
2537.7

516
516
517
516
516
516
516
516
464
385
381
266
151
124
120
121
138
202
280
337
367
442
470
471
512
511
511
511
511
511
511
499
402
312
263



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

N NN NNDNMNMNNNDMNNNNMNDMNNNMNNNNNMNNNNNNNMNDNDNDNDNDNNDNDNDNDNNDN

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/30/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/1/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013
10/2/2013

N
oo NOOTU A WNPREOW

NN NNRRRRRRRR R R
W NP OWLWOWNO UM WNIERERO

OCooNOOUL D WNELRO

2741
2194
2132
2122
2120
2109
3047
3579
5069
6655
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1959
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1981
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4640
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1.616060374
1.584916564
1.587845386
1.574067206
1.587420442
1.586191336
1.588965373
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1.605565837
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1.57032607
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7574
7422
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6959
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6251
5411
5123
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2456
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2033
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1923
1881
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4412
5635
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6927
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6908
6939
7069
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6892
6296

1.679783083
1.689801477
1.689048702
1.6999044
1.653242529
1.617099157
1.614938123
1.60766737
1.572188549
1.525527764
1.517145359
1.524002243
1.535296788
1.581026448
1.552931041
1.526888405
1.496593812
1.483093891
1.4794062
1.456730417
1.430468462
1.414906924
1.399033098
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1.497968645
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1.508955876
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3024.2
3818.2
4088.1
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3837
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2222
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1.793778932
1.796361463
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1.674923503
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1.547627859
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0.718853363
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0.686920084
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0.933850941
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149
154
196
238
248
250
277
205
207
206
166
176
174
216

3258.4

4152
3767.3
3996.9
3641.8
3643.7
3507.1
3517.1

2555
1369.1
1306.5

1352

1315
1381.8
1501.1
1895.3
1697.2

1452
1464.7
1470.5
1476.9
1454.6
1510.1
1910.7
2319.2

2420
2437.2
2699.8
2004.9
2018.2

2015
1622.3
1720.8
1704.7
2109.6

340
441
409
435
396
397
381
379
265
130
121
124
120
129
140
189
166
139
139
139
139
139
147
189
236
248
248
276
203
198
198
154
161
161
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FL
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FL
FL
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FL
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FL
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FL
FL
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FL
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/29/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013
11/30/2013

9/1/2013

9/1/2013

9/1/2013

9/1/2013

9/1/2013
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4640
4554
4166
3066
2781
2612
2569
2568
2549
2542
2516
2544
2545
2593
2684
2787
3148
3873
4984
3984
3897
3882
5581
7446
5374
4351
4055
3890
3993
2986

213

169

186

168

158

1.679212507
1.66972208
1.655737053
1.599374022
1.570654016
1.570372152
1.56875916
1.570450098
1.553321146
1.545476654
1.525680674
1.532437805
1.547394662
1.58042299
1.597428878
1.629824561
1.655622173
1.668677294
1.674787459
1.656617739
1.627683569
1.601551219
1.621393917
1.64298323
1.640565375
1.642940754
1.652000326
1.656729131
1.65
1.65337763
0.070091151
0.058811247
0.063672463
0.058616238
0.05596288

632
602
546
379
366
355
358
351
352
352
352
351
350
354
366
393
391
464
690
526
517
526
991
2016
907
580
542
523
544
456
221
206
219
212
211

283
279
258
196
181
170
168
167
168
168
169
170
168
168
172
175
195
238
305
246
245
248
353
465
336
271
251
240
248
185
311
294
299
294
289

2763.2
2727.4
2516.1

1917
1770.6
1663.3
1637.6
1635.2

1641
1644.8
1649.1
1660.1
1644.7
1640.7
1680.2

1710
1901.4

2321
2975.9
2404.9
2394.2
2423.9
3442.1

4532
3275.7
2648.3
2454.6

2348

2420

1806
3038.9
2873.6
2921.2
2866.1
2823.3

280
277
258
195
176
163
160
159
159
159
160
160
160
160
163
165
186
232
306
243
240
242
362
485
354
274
251
240
246
181
241
226
226
227
226
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/1/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
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123
146
251
1043
2145
1652
1395
1184
993
1018
1083
1028
933
886
875
898
645
391
157
195
184
196
195
183
170
191
265
702
1465
884
901
1069
1022
1020
930

0.043396959
0.051537294
0.078883686
0.196155872
0.289649585
0.219214437
0.184572638
0.157677454
0.133444425
0.136016247
0.144271118
0.136625821
0.123906028
0.117073429
0.115933964
0.120101645
0.100083791
0.074309172
0.044212898
0.06110937
0.064149496
0.067141683
0.067204301
0.063334948
0.059611473
0.066958808
0.082833208
0.1469357
0.213575531
0.116802981
0.118229057
0.139835442
0.134266984
0.134313028
0.121573395

212
215
235
361
555
618
627
623
602
583
600
617
602
613
618
598
470
336
241
217
189
198
197
190
202
202
195
286
493
605
624
642
624
653
596

290
290
326
545
759
773
775
770
763
767
770
772
772
776
774
767
661
539
364
327
294
299
297
296
292
292
328
490
703
776
781
784
781
779
784

2834.3
2832.9
3181.9
5317.2
7405.5

7536

7558

7509
7441.3
7484.4
7506.7
7524.2
7529.9
7567.9
7547.4

7477
6444.6
5261.8

3551

3191
2868.3
2919.2
2901.6
2889.4
2851.8
2852.5
3199.2
4777.6
6859.4
7568.3
7620.8
7644.7
7611.7
7594.2
7649.7

225
225
259
500
741
757
757
755
744
742
745
751
748
751
751
740
622
486
300
252
226
225
226
226
226
225
260
434
664
755
757
761
762
756
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
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FL
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/2/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/3/2013
9/4/2013
9/4/2013
9/4/2013
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863
915
926
868
890
827
568
323
221
196
187
184
182
351
525
1148
824
816
934
1044
964
965
932
869
923
958
1020
989
1002
893
966
384
201
203
191

0.113861256
0.120018888
0.121488829
0.114460532
0.116528752
0.114379763

0.09605953
0.082035913
0.074208388
0.067118691

0.06388794
0.062942565
0.062345848
0.093443016

0.11829653
0.189463956
0.113969571
0.107099264
0.122381058
0.136865979
0.126306963
0.126287412
0.121588478
0.113538373
0.120993642
0.126004551
0.132696736
0.128600221
0.130742833
0.121494946
0.148350636
0.094036978
0.067745197
0.069262001
0.065030132

621
617
625
614
618
556
408
271
217
213
219
219
230
270
266
393
549
617
625
640
618
664
628
620
625
623
630
622
628
566
475
269
216
214
214

777
782
782
778
783
741
606
404
305
299
300
299
299
385
455
621
741
781
783
782
783
784
786
785
782
780
788
789
786
754
668
419
304
300
301

7579.4
7623.8
7622.1
7583.4
7637.6
7230.3

5913
3937.3
2978.1
2920.2

2927
29233
2919.2
3756.3

4438
6059.2

7230
7619.1
7631.9
7627.9
7632.2
7641.3
7665.2
7653.8
7628.5
7602.9
7686.7
7690.5
7663.9
7350.1
6511.6
4083.5

2967
2930.9
2937.1

760
762
761
755
759
715
560
339
232
226
226
226
228
315
381
572
713
759
760
761
759
760
759
761
760
760
760
760
762
726
628
359
231
226
225
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/4/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
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191
189
358
593
1073
1032
640
867
1208
908
868
939
989
968
960
958
959
692
450
214
137
137
119
120
119
117
121
155
216
576
1095
788
784
908
975

0.065419921
0.065224143
0.098952431
0.132250942
0.195243554
0.157848851
0.097230451
0.122677685
0.157671474
0.118921326

0.11389432
0.123052327

0.12822175
0.125953106

0.12479688
0.124125421
0.125308698
0.105983796
0.083251623
0.054835238
0.046197943
0.047628981
0.041669585
0.041286771
0.041282176
0.040964952
0.041714069
0.049815202
0.062552489
0.113717129
0.149610603
0.104022283
0.103516115
0.119147596
0.127736509

216
223
238
295
362
457
467
537
620
641
640
641
632
622
623
625
612
476
351
269
249
256
231
229
224
228
226
242
227
303
527
613
613
632
633

299
297
371
460
563
670
675
725
786
783
781
782
791
788
789
791
785
669
554
400
304
295
293
298
295
293
297
319
354
519
750
777
777
781
783

2919.6
2897.7
3617.9
4483.9
5495.7
6537.9
6582.3
7067.3
7661.5
7635.3
7621.1
7630.9
7713.2
7685.4
7692.5

7718
7653.1
6529.3
5405.3
3902.6
2965.5
2876.4
2855.8
2906.5
2882.6
2856.1
2900.7
3111.5
3453.1
5065.2

7319
7575.3
7573.7
7620.8
7632.9

226
226
304
394
514
636
646
692
757
759
760
759
760
760
760
761
760
639
509
337
238
226
226
226
226
226
232
255
292
470
725
758
759
759
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FL
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
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Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/5/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/6/2013
9/7/2013
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1037
734
863

1243

1351

1146
959
819
461
417
242
244
251
243
232
426
569

1013

1288
762
895

1365

1026
961
816
740
772
666
725
779
568
573
349
136
103

0.135745422
0.096153846
0.112481101
0.162905297

0.17714548
0.150851005
0.125973702
0.119987694
0.098181199
0.118658054
0.083175803
0.083290664
0.086056159
0.084106327
0.080591934
0.120669631
0.136104865
0.185868149
0.177677229
0.101226138
0.118500669
0.181065701
0.134804888
0.126274572
0.108434215
0.097881008
0.103486642
0.089813092
0.104091888
0.116112684
0.092675684
0.097222458
0.064828919
0.031847134
0.028568259

626
626
621
625
625
615
609
498
319
260
264
263
277
248
204
250
267
348
543
609
634
633
639
639
639
650
626
630
564
509
459
430
387
320
270

783
783
787
782
782
779
781
700
481
360
298
300
299
296
295
362
428
559
743
772
774
773
780
780
772
775
765
760
714
688
628
604
552
438
369

7639.3
7633.6
7672.4
7630.2
7626.5
7596.9
7612.7
6825.7
4695.4
3514.3
2909.5
2929.5
2916.7
2889.2
2878.7
3530.3
4180.6
5450.1
7249.1
7527.7
7552.7
7538.7

7611
7610.4
7525.3
7560.2
7459.9
7415.4

6965

6709
6128.9
5893.7
5383.4
4270.4
3605.4

759
759
760
761
761
760
759
669
427
293
227
226
226
226
226
297
362
513
722
757
757
755
757
760
758
758
758
758
705
675
609
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517
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FL
FL
FL
FL
FL
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FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
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2013
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2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/7/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
9/8/2013
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67
84
114
124
139
162
224
548
885
758
1009
930
919
990
977
1026
1032
1056
1035
1015
1011
639
435
343
293
228
175
180
171
175
247
775
1204
916
810

0.023929426
0.030454644
0.041134445
0.045215869
0.050863583
0.058740346
0.074453234
0.117046498
0.132194124
0.103288048
0.135111611
0.123311102

0.12276577
0.130618923
0.129077433
0.135272325
0.135559379

0.13903518
0.137200578
0.134243278
0.136653015
0.106322795
0.096800036
0.106205103
0.104344729
0.080699395

0.06250893
0.064655172
0.061875814
0.063578565
0.079963741
0.154330207
0.170780142
0.123347068
0.108870968

218
212
210
211
213
212
240
295
488
601
627
633
628
629
620
629
639
622
611
612
584
420
314
226
207
209
207
208
212
198
234
341
528
586
602

287
283
284
281
280
283
308
480
686
752
766
773
768
777
776
778
781
779
774
775
759
616
461
331
288
289
287
285
283
282
316
515
723
761
763

2799.9
2758.2
2771.4
2742.4
2732.8
2757.9
3008.6
4681.9
6694.7
7338.7
7467.9
7541.9
7485.8
7579.3
7569.1
7584.7
7612.9
7595.2
7543.7
7560.9
7398.3

6010
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254
441
670
751
757
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910
1066
1112
1031

973

952

964

965

987
1025

792

464

219

307

327

148

136

269

392

638
1131
1020

937
1082
1236
1093
1076
1105
1199
1157
1106
1095
1133
1004

836

0.122649774
0.141777943
0.147276965
0.135888548
0.128479375
0.125927592
0.127024285
0.127087394
0.129752327
0.135309959
0.118545128
0.086096525
0.054106137
0.077452885
0.082749197
0.048053508
0.046525948
0.074915755
0.088547549
0.117182478
0.160055475
0.137633248
0.125695888
0.145435972
0.165926085
0.146735045
0.143694662
0.145517278
0.158102246
0.151741685
0.144948429
0.143519975
0.149657887
0.140172563
0.131566523
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494
377
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245
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570
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587
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581
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615
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640
648
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628
551
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771
774
778
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778
779
780
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685
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415
406
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299
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725
760
764
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764
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734
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7518.8
7550.4
7587.1
7573.2
7559.9
7589.1
7593.2
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3963.7
3951.7
3079.9
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3590.7
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7066.3
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7593.6
7583.7
7624.8
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7629.6
7570.6
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9/9/2013
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9/10/2013
9/10/2013
9/10/2013
9/10/2013
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9/10/2013
9/10/2013
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9/10/2013
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482
337
190
138
131
153
338
547
738
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941
973
1101
1290
1334
1208
1164
1162
1184
1194
1179
1125
955
742
410
153
126
145
152
192
426
747
956
964
1048

0.102118644
0.098818286
0.067678279
0.047701348
0.045898882
0.051713648

0.08579769
0.111409833
0.125367354
0.142415306
0.126568658
0.131091441
0.147245664
0.172674582
0.178311256

0.16133125
0.155255892
0.154140026
0.156192285
0.157045338
0.155795761
0.147837628
0.131096682
0.114596364
0.080222274
0.045476162
0.044221388
0.050761421
0.054123344
0.059681079
0.095125382
0.127792794
0.137623264
0.129326536
0.140420457

344
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274
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260
279
279
382
514
565
593
613
590
591
599
622
633
636
646
635
639
582
485
357
289
279
279
266
296
322
344
500
581
619

484
349
288
296
292
303
404
503
604
713
762
761
767
766
767
768
769
773
777
780
776
780
747
664
524
345
292
293
288
330
459
599
712
764
765

4720
3410.3
2807.4

2893
2854.1
2958.6
3939.5
4909.8
5886.7
6951.5
7434.7
74223
7477.3
7470.7
7481.3
7487.7
7497.3
7538.6
7580.4
7602.9
7567.6
7609.7
7284.7
6474.9
5110.8
3364.4
2849.3
2856.5
2808.4
3217.1
4478.3
5845.4
6946.5
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7463.3
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227
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355
458
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564
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1181
1250
1188
1133
1150
1169
1135
1162
1172
1239
1081
1068
815
568
313
167
122
138
189
693
1144
1125
1025
937
1383
1405
1223
773
476
673
637
499
421
390
369

0.15675812
0.165635311
0.15669309
0.149964924
0.151116951
0.15374903
0.149868617
0.153229422
0.154940377
0.163585952
0.142497462
0.140757825
0.118196453
0.097504034
0.066969062
0.049785357
0.04305781
0.0491488
0.063367532
0.15130674
0.186571424
0.159608427
0.138022972
0.125463626
0.185190145
0.18627282
0.161509713
0.102309576
0.063289456
0.08928453
0.084752528
0.065618178
0.055321945
0.05141456
0.049831195

587
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636
627
616
623
545
599
605
605
606
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402
285
211
201
193
211
274
392
542
601
612
627
626
620
612
624
625
616
616
624
614
599

773
774
777
775
780
780
777
778
776
777
778
778
707
597
479
344
290
288
306
469
629
723
761
766
766
773
776
775
771
773
771
780
780
778
759

7533.9
7546.7
7581.7
7555.1

7610
7603.3
7573.3
7583.4
7564.2

7574
7586.1
7587.5
6895.3
5825.4
4673.8
3354.4
2833.4
2807.8
2982.6
4580.1
6131.7
7048.5
7426.3
7468.3

7468
7542.7
7572.3
7555.5

7521
7537.7

7516
7604.6

7610
7585.4
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759
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686
566
430
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250
437
609
720
760
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760
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9/12/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
9/13/2013
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263
139
76
32
20
35
44
50
108
261
404
440
438
441
461
450
450
463
498
532
558
578
595
563
360
323
228
85
87
80
65
59
55
74
114

0.039918039
0.023263598
0.015595182
0.008790484
0.007121493
0.012410467
0.015651122
0.017281902
0.02781283
0.046265932
0.063623049
0.063325753
0.05846236
0.058829022
0.060629176
0.059442823
0.059358141
0.061149559
0.06590091
0.070324789
0.073594387
0.076330837
0.078593506
0.076816024
0.061251574
0.059430716
0.048980644
0.0266074
0.028074478
0.02736446
0.023100434
0.021184919
0.019535412
0.026482482
0.033879164

487
412
326
218
202
200
202
211
283
321
450
535
621
614
638
635
629
636
627
627
629
620
628
579
434
326
293
217
216
219
205
200
214
209
245

676
613
500
373
288
289
288
296
398
578
651
712
768
769
780
776
777
776
775
776
777
776
776
752
603
557
477
327
317
300
288
285
288
286
345

6588.5

5975
4873.3
3640.3
2808.4
2820.2
2811.3
2893.2
3883.1
5641.3
6349.9
6948.2

7492
7496.3
7603.6
7570.3
7581.1
7571.6
7556.8
7564.9
7582.1
7572.3
7570.6
7329.2
5877.4
5434.9
4654.9
3194.6
3098.9
2923.5
2813.8

2785
2815.4
2794.3
3364.9

655
584
456
316
225
225
226
238
352
549
629
698
754
757
761
761
763
763
758
763
761
761
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731
566
509
418
264
251
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225
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9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
9/14/2013
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475
747
968
1315
1077
1126
1128
873
964
1337
1165
1037
1144
985
692
405
221
83
81
91
94
105
123
168
448
918
717
589
581
627
657
484
370
322
597

0.079477955
0.099763612
0.1286926
0.174130671
0.142360514
0.149404241
0.149342654
0.127166788
0.14719355
0.189100887
0.152865072
0.136648746
0.149903035
0.139841277
0.119197313
0.092410898
0.056925019
0.028292882
0.028237755
0.032267215
0.033729233
0.037743988
0.044070226
0.052542691
0.092205734
0.126301886
0.094860091
0.078344263
0.077196992
0.083101392
0.086563546
0.063863196
0.049679767
0.047677569
0.087104964

400
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616
634
627
618
626
521
484
544
632
622
633
549
394
271
225
214
206
205
203
214
198
217
306
537
619
631
602
664
607
636
625
594
603

613
768
771
774
776
773
774
704
671
725
781
778
783
722
595
449
398
301
294
289
285
285
286
328
498
745
775
771
772
774
778
777
764
692
703

5976.5
7487.7
7521.8
7551.8
7565.3
7536.6
7553.1

6865
6549.2
7070.3
7621.1
7588.8
7631.6
7043.7
5805.5
4382.6
3882.3
2933.6
2868.5
2820.2
2786.9
2781.9

2791
3197.4
4858.7
7268.3
7558.5
7518.1
7526.2

7545
7589.8
7578.7
7447.7
6753.7
6853.8

584
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760
763
759
760
763
686
641
697
764
761
763
703
558
395
333
230
226
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225
225
271
457
725
759
760
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758
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756
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679



FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL
FL

Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River
Crystal River

B T~ N S N T - T S T ST - N ~ R~ i i i R S T . T R ~ T R~ R~ R S R R e i i

2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013

9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/15/2013
9/16/2013
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9/16/2013
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624
501
251
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36
34
36
37
37
54
71
197
455
400
353
392
361
328
504
1358
1185
972
1090
1179
982
506
325
161
135
153
139
133
235
1155

0.091890379
0.081625338
0.048795661
0.026820281
0.014240561
0.012804553
0.012263743
0.012990762
0.013426716
0.013094564
0.017021813
0.023066177
0.045725692
0.065552514
0.054587388
0.047592725
0.052942209
0.048542384
0.044173299
0.068270481

0.18365001
0.160610455
0.132115479
0.147856755
0.159710651
0.137708596
0.087954111
0.067737969
0.050446499
0.050597804
0.057607591
0.051898592
0.050184892
0.077076979
0.194470636

604
399
339
278
224
210
224
216
206
220
241
221
305
541
600
615
629
639
638
627
628
619
610
611
620
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183
187
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629
527
439
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288
284
284
282
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325
315
442
712
751
761
759
763
761
757
758
757
754
756
757
731
590
492
327
273
272
274
271
312
609

6790.7
6137.8
5143.9
4287.8
2879.1
2811.5
2772.4
2771.2
2755.7
2825.6
3172.4
3078.1
4308.3

6941
7327.7
7417.1
7404.3
7436.8
7425.3
7382.4
7394.5
7378.1
7357.2

7372
7382.1

7131

5753
4797.9
3191.5
2668.1
2655.9
2678.3
2650.2
3048.9
5939.2

669
596
485
382
231
226
225
225
226
234
273
257
410
706
754
754
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313
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63
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358
571
731
553
964
1446

0.159920478
0.113967894
0.105076574
0.106578204
0.118568233
0.133213446
0.135450597
0.126907674
0.108859465
0.056396037
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0.038818201
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127
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560
241
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0.174782729
0.180428005
0.163285039
0.150858239
0.158733116
0.108557413
0.056426544
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0.052057714

0.05126963
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120
164
247
686

1210
994
962

1102

1177
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0.080101948
0.064851178
0.075504477
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0.053541299
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7477
7433.6
7499.3
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165
173
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170
483
1074
790
677
584
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965
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594
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994
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0.148501759

0.14199804
0.137868626
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0.068903963
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