TECHNICAL EVALUATION
&
PRELIMINARY DETERMINATION

APPLICANT

New Hope Power Company
8001 U.S. Highway 27 South
South Bay, Florida 33493

Okeelanta Cogeneration Plant
Emission Unit 001
Project: Installation of Natural Gas Burners — Cogeneration Boiler A
Palm Beach County

PROJECT

ARMS Facility ID No. 0990332
Project No. 0990332-019-AC

COUNTY
Palm Beach, Florida

PERMITTING AUTHORITY

Florida Department of Environmental Protection
Division of Air Resource Management
Office of Permitting and Compliance
Chemicals and Combustion Key Industry Group
2600 Blair Stone Road, MS#5505
Tallahassee, Florida 32399-2400

May 2, 2012



TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

1. GENERAL PROJECT INFORMATION
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 Rules 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 on a
quarterly basis in Rule 62-204.800, F.A.C.

Facility Description and Location

New Hope Power Company (NHPC) operates a 140 megawatts cogeneration plant consisting of three biomass-
fired steam boilers. The plant is located adjacent to the Okeelanta Corporation sugar mill and refinery,
approximately 6 miles south of the city of South Bay on U.S. Highway 27 South in western Palm Beach County.
The facility has three essentially identical cogeneration boilers (Cogeneration Boilers A, B and C) that primarily
combust biomass consisting of bagasse and wood to generate steam and electricity. The cogeneration facility
generates steam to produce electrical energy year-round, but also supplies the adjacent sugar mill with process
steam during the sugar cane grinding season, approximately October through March of each year. The facility
also supplies the Okeelanta sugar refinery with process steam year-round. The facility is in an area that is in
attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality
Standard (NAAQS). The UTM coordinates of the facility are Zone 17, 524.9 kilometers (km) East and 2940.1
km North. Figure 1 below shows the location of Palm Beach County, while Figure 2 is an aerial view of the
New Hope Power Company cogeneration facility and the adjacent sugar mill.

— =

Figure 1. Location of Palm Beach County Figure 2. Aerial View of the Facility
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Regulatory Categories

e The facility is a major source of hazardous air pollutants (HAP).
e The facility does not operate 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.

e The facility operates units that are subject to the New Source Performance Standards (NSPS) at 40 Code of
Federal Regulations, Part 60 (40 CFR 60), and the National Emissions Standards for Hazardous Air
Pollutants (NESHAP) at 40 CFR 63.

2. PROPOSED PROJECT

The New Hope Cogeneration Boiler A currently burns biomass (bagasse and wood) as its primary fuel and No.
2 fuel oil (maximum sulfur content of 0.05 percent by weight) as a supplemental fuel to generate steam. New
Hope requests authorization to install four natural gas burners in Cogeneration Boiler A (EU 001). The natural
gas burners will be installed in each of the four corners of the boiler. Each natural gas burner will have a rating
of 100 million British thermal units per hour (MMBTtu/hr), for a total natural gas firing capability of 400
MMBtu/hr. This will match the existing natural gas burning capability of Cogeneration Boilers B and C

(EU 002 and 003).

Boiler A was previously permitted to burn natural gas (Permit Nos. 0990332-013-AC/PSD-FL-196L through
0990332-017-AC/PSD-FL-196P); however, the natural gas burners were never installed in the boiler. Once the
burners are installed, natural gas will be burned as a supplemental fuel, similar to the manner in which No. 2
fuel oil is currently burned. Biomass will remain the primary fuel. Natural gas will be used as for flame and
load stabilization, as well as during periods of startup, shutdown, and malfunction. Additionally, natural gas
may be fired alone at certain times up to the full natural gas firing capability (400 MMBtu/hr). As already
required by an existing permit (Permit No. 0990032-017-AG/PSD-FL-192P), natural gas will not be burned for
more than 25 percent of the heat input to the boiler during any calendar quarter.

New Hope is planning on installing the natural gas burners prior to the beginning of the 2012 sugar cane crop
season, which will begin in October 2012. Boiler A will have an outage prior to the beginning of the crop
season when the burners must be installed. The addition of the natural gas burners will result in a physical
change to Boiler A. The boiler will be shut down at some point prior to the 2012 sugar cane crop season (most
likely during the summer), and this would be the only available time for the natural gas burners to be installed
prior to the 2012 to 2013 crop season.

The installation of the burners will include the following:

o Burner elements, including tilting air nozzles and gas injectors;
¢ Natural gas pilots;

e Flame scanners for main burners;

e Main and pilot piping module assembly;

e Burner gas shutoff and vent valves;

o Flexible gas hoses to burners;

e Burner management system; and

e Interconnecting piping, tubing, conduit, and wiring.
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The natural gas burners will be installed at the location of the existing overfire air nozzles located in each corner
of the boiler. Two of the five nozzles in each corner will be replaced with the natural gas burners. The
installation of natural gas burners will not result in an increase in steam production from Boiler A, and therefore
will have no effect on any other emission units at the NHPC facility.

Processing Schedule

March 15, 2012:  Received an application for a air construction permit modification.
May 2, 2012: Issued air construction permit modification.

3. PSD APPLICABILITY

General PSD Applicability

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

Commonly addressed PSD pollutants in the power industry include: carbon monoxide (CO), nitrogen oxide
(NOy), particulate matter (PM), PM smaller than 10 micrometers (um) (PMyg), PM smaller than 2.5 um (PM,5),
sulfur dioxide (SO,), 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),
total reduce sulfur (TRS) including hydrogen sulfide (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 hydrogen chloride (HCI), and municipal solid waste (MSW) landfill emissions as non-methane organic
compounds (NMOQOC).

As defined in Rule 62-210.200(189)(a)1, 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/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
MMBtu/hr”. The given category applies to the New Hope Cogeneration Plant. The New Hope Cogeneration
Plant 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 New Hope Cogeneration Plant, PSD applicability for modification
projects is based on thresholds known as the significant emission rates (SER) as defined in Rule
62-210.200(275), F.A.C. and listed in Table 1.

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) controls for any PSD pollutant that exceeds
the corresponding SER given in Table 1.
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Table 1. List of Significant Emissions Rates (SER) by PSD-Pollutant *

Pollutant SER (tons/year) Pollutant SER (tons/year)
CcoO 100 NOx 40

PM 25 PMyq 15

PM, s 10 Fluoride 3

Ozone (NOy) 2 40 Ozone (VOC) ? 40

SO, 40 SAM 7
Mercury 0.1 Greenhouse Gases (GHG) 75,000 °

1. Excluding those defined exclusively for MWC and MSW landfills.

2. Ozone (O,) is regulated by its precursors (VOC and NOy).

3. As carbon dioxide equivalent (CO.e). GHG are regulated by the US EPA and not the Department.

4. PROJECT REVIEW

Overview

Pipeline-quality natural gas contains only trace amounts of ash, sulfur, and other contaminants. The Department
compared short term emissions from natural gas and fuel oil combustion to the actual and allowable emissions
from the Boiler A. The results are summarized in Table 2 below. It appears that firing natural gas in the Boiler
A should not result in hourly emission increases for any of the primary regulated pollutants including CO, Hg,
NOy, PM/PMo/PM, 5, SO,, or VOC when compared to oil firing only or past actual emissions. The applicant
submitted a PSD applicability analysis which is discussed below.

Hourly emission rates are discussed further below with regard to NSPS applicability.

Table 2 — Summary of Short Term Emission Factors

Emission Factor, Ib/MMBtu
Pollutant 1 — > —
Natural Gas Fuel Oil Past Actual Permit Limit
0.283 0.50 (30-day rolling)
CO 0.082 0.038 :
(0.35) 0.35 (12-month rolling)
o7 06 6.94 x 10" 06
Hg 25x10 1.8x 10 (1.64 x 10%) 54x10
0.144 .
NOx 0.07 0.17 (0.146) 0.15 (30-day rolling)
Lead 49x10" G (O R I— 2.6 x 10%, Bagasse
0.0111
PM 0.007 0.014 (0.0207) 0.026
0.20 (24-hour rolling)
04 0.037 -
SO, 5.9x10 0.05 (0.051) 0.10 (30-day rolling)
' 0.06 (12-month rolling)
0.0074
VOC 0.005 0.007 (0.0206) 0.05
1. Based on AP-42, Section 1.4, “Natural Gas Combustion, External Combustion Sources” and Section 1.3, “Fuel Oil Combustion,
External Combustion Sources”.
2. Past actual average annual emissions based on 2002 to 2010 continuous emissions monitor system (CEMS) data for CO, NOy,
and SO, and stack tests for Hg, PM and VOC. Values in parentheses are maximum values during the period (2002 to 2010).
3. Limits in Permit No. PSD-FL-196P (DEP File No. 0990332-17-AC). Compliance for CO, NOx and SO, by CEMS, while for
PM, VOC and Hg compliance is by stack tests.
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PSD Applicability for Proposed Project

In its air permit application, New Hope stated “The price of fossil fuels, including No. 2 fuel oil, is on the rise
and constantly subject to market changes. The cost of burning procured wood is also on the rise. To remain
competitive, New Hope needs the ability to switch between the most cost-effective fuels available.”
Consequently, the primary purpose of this project is to reduce cost by allowing the most economical fuels to be
burned in Boiler A. Currently, natural gas is the cheaper alternative as a supplemental fuel compared to No. 2
fuel oil.

The applicant submitted a PSD applicability analysis which is shown in Table 3 below. As seen from the table,
according to the applicant no pollutant increase from the project will exceed the PSD SER. Thus the project will
not trigger PSD and a BACT determination is not required. It should be noted that the applicant per footnote 2
in Table 3 used a 10-year timeframe to calculate baseline actual emissions instead of the 5-year period allowed
for steam electric generating units. However, this error does not affect the Department‘s conclusions with
regard to the emissions increases or decreases resulting from this project which is discussed further below.

Table 3 - Applicant’s PSD Applicability Analysis

Emission Pollutant Emissions (TPY) *
Category SO, | NOox | CO |PMPMy| PMys | VOC | Lead | Hg
Projected Actual Emissions
oil 0.0 0.0 0.0 0.81 0.10 0.0 0.0 1.02 x 10
Wood 45.62 54.45 313.07 9.59 0.60 6.63 | 2.22x10% | 598 x 10™
Bagasse 61.20 175.20 420.00 13.38 2.14 367 | 298x10% | 8.33x10™
Natural Gas 0.0 76.14 0.0 0.0 3.86 0.0 0.0 0.0
Total 106.82 305.79 733.06 23.78 6.70 1553 | 5.20x10% | 1.53x 10%
Baseline Actual Emissions 2
oil 0.76 2.13 5.21 0.40 0.05 0.02 | 1.51x10% | 5.05x10®
Wood 42.87 132.93 278.40 10.67 1.71 710 | 2.38x10% | 6.65x 10™
Bagasse 49.30 164.17 405.46 12.20 1.95 811 | 2.72x10% | 7.60x 10™
Total 92.93 299.23 689.03 23.27 3.71 15.24 | 511x10% | 1.48 x 10
Increase * 13.89 6.56 43.98 0.51 2.99 029 | 9.09x10% | 5.77 x10®
SER 40 40 100 25/15 10 40 0.6 0.1
PSD Trigger No No No No No No No No

1. The projected actual emissions are based on the historical maximum annual heat input to Boiler A from each fuel, as well as the
historical maximum total heat input over the last 9 years.

2. Baseline actual emissions were based on any consecutive 24-month period out of the last 10 years prior to submitting the application.
Since complete data are not yet available for 2011, the baseline actual emissions were calculated based on a consecutive 24-month

period out of the previous nine years (2002 through 2010).

3. Projects actual emissions minus baseline actual emissions.

The applicant anticipated increases to all the pollutants listed in Table 3, with a maximum increase of 43.98
TPY for CO. However, the use of natural gas as a supplemental fuel or as a full or partial replacement of No. 2
fuel oil should actually result in lower or equal emissions under actual operation conditions on an hourly basis.
This assertion is supported by the applicant’s claim in the application that they do not anticipate any pounds per

hour (Ib/hour) increase in any pollutant emissions resulting from the project.

The conclusion of no Ib/hour emission increases is supported by the emission factors for natural gas given in
Table 2. Based on AP-42 emission factors, use of natural gas should lower emission rates for all pollutants
except CO. However, NOy and CO emission rates are interrelated in a boiler. A boiler can be tuned for more
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efficient combustion thereby minimizing CO emissions which usually results in a corresponding increase in
NOy emissions. Conversely, a boiler may be tuned to reduce NOyx while increasing CO.

Since Boiler A is equipped with post-combustion NOx control consisting of a selective non-catalytic reduction
system (SNCR) utilizing urea injection, the boiler can be tuned to reduce CO with the corresponding increase in
NOy effectively controlled by increasing the ammonia injection rate. For these reasons, the Department
concludes that CO emissions are controllable and will not increase significantly due to the use of natural gas.

In addition, the applicant is requesting a total heat input rate to the boiler of 400 MMBtu/hr, which is 90
MMBtu/hr less than the currently permitted fuel oil heat input rate. This should further reduce emissions from
natural gas when it is used to replace fuel oil. Finally, all pollutants emission rates for natural gas given in Table
2 are well below the past actual emissions for the boiler. Consequently, the Department does not believe the use
of natural gas in Boiler A will result in any significant increase in any pollutant emissions and will certainly not
trigger PSD for any pollutant.

To provide reasonable assurance that no significant pollutant emission increases will occur as a result of this
project, records of CEMS data for CO and NOx shall be kept for a period of 5 years and reported to the
Compliance Authority. This data will be used to ensure that no PSD SER has been exceeded. Based on the
Annual Operating Reports submitted by the applicant, the Department estimates the baseline actual emissions
(last five years) to be: 653.7 tons per year of CO and 286.9 tons per year of NOX.

NSPS Applicability

Boiler A was permitted in 1993 and is currently subject to NSPS, Subpart Da - Standards of Performance for
Electric Utility Steam Generating Units for which Construction is Commenced after September 18, 1978.
Subpart Da regulates SO,, NOy, and PM missions. Link to Subpart Da

Boiler A will continue to be subject to this NSPS after this project. However, Subpart Da contains more
stringent provisions that are triggered if an affected source (such as Boiler A) undergoes a "modification™ or
“reconstruction” after February 28, 2005. A modification under NSPS is any physical change or change in the
method of operation that results in an increase in actual emissions on a Ib/hr basis for any pollutant regulated
under the specific NSPS. According to the applicant:

“The installation of the natural gas burners represents a physical change to Cogeneration Boiler A. However,
the change will not cause an increase in emissions of any NSPS-regulated pollutant on a Ib/hr basis. Natural
gas has lower emission factors for all three regulated pollutants compared to No. 2 distillate oil or biomass.”

Consequently, according to the applicant, the natural gas project does not represent a modification under NSPS
rules. Also according to the applicant:

“Reconstruction under NSPS is any modification where the cost is greater than 50 percent of the cost of
constructing a new emissions unit. The proposed modifications to Boiler A are estimated at $1.7 million. The
cost of constructing an entirely new boiler of the same type and design is estimated at $50 million. Therefore,
the cost of the proposed modifications are less than 50 percent of the cost of replacing Boiler A, and the project
will not constitute "reconstruction.”

The Department concurs with the above analysis of emissions to the atmosphere and the costs of the proposed
project. Therefore, Boiler A will not be subject to new or additional regulations under NSPS, Subpart Da due to
the proposed project. Boiler A will remain subject to the current limitations in NSPS, Subpart Da that are
applicable to boilers constructed, modified or reconstructed between September 18, 1978 and February 28,
2005, which includes limits for firing natural gas.

5. PRELIMINARY DETERMINATION

The Department makes a preliminary determination that the proposed project will comply with all applicable
state and federal air pollution regulations as conditioned by the Draft Permit. This determination is based on a
technical review of the available information, reasonable assurances provided by the applicant, previous
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determinations for similar projects, and the conditions specified in the Draft Permit. The Department notes that
the determinations and conclusions made in this evaluation are specific to this project and do not establish any
precedents for the sugar industry, related industries, or electric utility steam generating units in general. These
determinations must be made on a case-by-case basis considering each unique set of circumstances. David Read
is the project engineer responsible for reviewing the application and drafting the permit. Additional details of
this analysis may be obtained by contacting the project engineer at 850/717-9075 or the Department’s office of
Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400.
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