ANDROSCOGGIN ENERGY LIMITED ) DEPARTMENT
LIABILITY COGENERATION CENTER ) FINDINGS OF FACT AND ORDER
FRANKLIN COUNTY ) AIR EMISSION LICENSE
JAY, MAINE )

A-718-71-A-N )

After review of the air emission license application, staff investigation reports, and other
documents in the applicant's file in the Bureau of Air Quality, pursuant to 38 M.R.S.A.,
Section 344 and Section 590, the Department finds the following facts:

I. REGISTRATION

A. Introduction
1. Androscoggin Energy LLC (AELLC) submitted an application for a new
major source on September 12, 1997.

2. AELLC will be a nominally-rated 150 megawatt (MW) electric cogeneration
plant utilizing three Westinghouse Model 251B12A combustion turbine
generators followed by three duct burner-fired heat recovery steam generators
(HRSGs) to produce superheated steam.

3. The AELLC will be located directly behind International Paper Company in
Jay, Maine (IP Androscoggin Mill) on property leased from International
Paper, will produce and sell electric power to IP Androscoggin Mill and
others, as well as produce and sell steam to the IP Androscoggin Mill.

B. Emission Equipment to be Licensed

Fuel Burning Equipment

Licensed Nominal
Capacity Fuel Type, Design
Equipment (MMBtu/hr) %Sulfur Firing Rate Stack #
Turbine #1 675 Fuel Qil, 0.05% 4,821.4 gal/hr**
675 Natural Gas 655.3 x103 scf/hr* 1
HRSG #1 304 Natural Gas 295.1 x103scf/hr*
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Licensed Nominal
Capacity Fuel Type, Design
Equipment (MMBtu/hr) %Sulfur Firing Rate Stack #
Turbine #2 675 Fuel Qil, 0.05% 4,821.4 gal/hr**
675 Natural Gas 655.3 x103 scf/hr* 2
HRSG #2 304 Natural Gas 295.1 x103scf/hr*
Turbine #3 675 Fuel Qil, 0.05% 4,821.4 gal/hr**
675 Natural Gas 655.3 x103 scf/hr* 3
HRSG #3 304 Natural Gas 295.1 x103scf/hr*
*Assuming 1030 Btu/scf **Assuming 0.14 MMBtu/gal

C. Application Classification
A new source is considered major based on whether or not its maximum licensed
allowed emissions exceed the "Significant Emission Levels" as given in Maine's
Air Regulations. The future maximum licensed allowed emissions are as follows:

Future PSD
Pollutant License Sig.Level Level
(TPY) (TPY) (TPY)
PM 83.91 100 25
PM,, 83.91 100 15
SO, 54.53 100 40
NOx 362.00 100 40
CO 883.23 100 100
VOC 49.05 50 40

Therefore, the new source is major for all criteria pollutants except PM, PM,,,
SO,, and VOC. All criteria pollutant emissions associated with this new source
are subject to Prevention of Significant Deterioration (PSD) review and Best
Available Control Technology (BACT) requirements.

Franklin County has received a NOx waiver under the Clean Air Act Section
182(f) from the requirements to obtain NOx emission offsets or apply Lowest
Achievable Emission Rates (LAER) for a new major source of NOx emissions.

Il. BEST PRACTICAL TREATMENT

A. Introduction
In order to receive a license the applicant must control emissions from each unit to
a level considered by the Department to represent best practical treatment (BPT),
as defined in Chapter 100 of the Air Regulations. Separate control requirement
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categories exist for new and existing equipment as well as for those sources
located in designated non-attainment areas. Descriptions of the applicable
requirements are provided below under the appropriate headings.

The AELLC facility is a cogeneration facility, which consists of the following
major mechanical plant components:

- Three Westinghouse Model 251B12A combustion turbine generators sets.
The combustion turbine units are designed to operate on natural gas or fuel oil.

- Three duct burner-fired Heat Recovery Steam Generators (HRSGSs) utilizing
horizontal gas flow and natural circulation. In order to conduct supplementary
firing, each unit will employ a Low NOx design duct burner equipped to fire
natural gas only.

Emissions are formed by the combustion of natural gas or fuel oil in the three
turbine generator sets and the combustion of natural gas only in the three HRSG
duct burners and are therefore addressed in the BACT analysis.

B. New Emission Units
BPT for new sources and modifications requires a demonstration that emissions
are receiving Best Available Control Technology (BACT) as defined in Chapter
100 of the Air Regulations. BACT is a top down approach to selecting air
emission controls considering economic, environmental and energy impacts.

Each of the three “Cogeneration Systems” will consist of a combustion turbine
generator which will generate electricity and whose exhaust gases will be directed
to a HRSG where steam will be generated. This facility will not have a
condensing steam turbine-generator as compared to solely electrical generating
gas turbine combined cycle facilities.

Turbine #1, #2, and #3 are each approximately 50 MW combustion gas turbine
generators, each rated at 675 MMBtu/hr heat input of natural gas or 675
MMBtu/hr heat input of fuel oil, with a maximum sulfur content not to exceed
0.05% by weight. The three turbines are subject to New Source Performance
Standards (NSPS), 40 CFR Part 60, Subpart GG - Standards of Performance for
Stationary Gas Turbines, for which construction is commenced after October 3,
1977.

40 CFR Part 60, Subpart GG establishes the following emission limits:
Pursuant to 40 CFR Part 60.333 SO, is limited to (a) 0.015% by volume @ 15%
O, on a dry basis or (b) the fuel sulfur content shall not exceed 0.8% by weight.
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Pursuant to 40 CFR Part 60.332(a)(1) NOx is limited based on the following
equation: NOx - STD =0.0075%(14.4/Y) + F,

where STD is the allowable NOx emissions (percent by volume at 15% O, and on
a dry basis), Y is a function of the manufacturer's rated load (kilojoules per watt
hour), and F is a function of the fuel-bound nitrogen

Additionally, NSPS requires AELLC to monitor the fuel-bound nitrogen and
sulfur content of the fuel for every bulk storage shipment, every 24 hours if there
is no immediate bulk storage, or on an Administrator approved schedule. AELLC
has proposed to seek approval from the Administrator to reduce the frequency of
sampling.

NSPS also requires AELLC to continuously monitor and record the fuel
consumption and the ratio of water to fuel being fired, if a water injection system
is utilized for NOx emission control during oil firing.

HRSGs #1, #2, and #3 are three steam generators, each equipped with a duct
burner rated at 304 MMBtu/hr heat input of natural gas. The three HRSGs are
subject to New Source Performance Standards (NSPS), 40 CFR Part 60, Subpart
D - Standards of Performance for Fossil-Fuel-Fired Steam Generators for which
construction is commenced after August 17, 1971, and that has a heat input
capacity of greater than 250 MMBtu/hr, and Subpart Db - Standards of
Performance for Industrial-Commercial-Institutional Steam Generating Units
which commences construction, modification, or reconstruction after June 19,
1984, and that has a heat input capacity of greater than 100 MMBtu/hr.

AELLC is not subject to New Source Performance Standards (NSPS), 40 CFR
Part 60, Subpart Da - Standards of Performance for Electric Utility Steam
Generating Units for Which Construction is Commenced After September 18,
1978 on the basis that for each HRSG no more than 33% of the potential electric
output capacity and less than 25 MW electrical output will be supplied to any
utility power distribution system for sale as found in 40 CFR Part 60.40a (b).

40 CFR Part 60, Subpart D establishes the following emission limits:
Pursuant to 40 CFR Part 60.42(a)(1) particulate matter is limited to 0.10
Ib/MMBtu. Pursuant to 40 CFR Part 60.42(a)(2) no unit shall exhibit opacity
greater than 20 percent opacity except for one six minute period per hour of not
more than 27% opacity.

In addition, pursuant to 40 CFR Part 60.44(a) NOx is limited to 0.20 Ib/MMBtu.
Since the HRSGs will only fire natural gas a CEMS to monitor SO, and opacity is
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not required pursuant to 40 CFR Part 60.45(b)(1). A CEMS to monitor NOx is
also not required on the basis that AELLC shall take an emission limit of 0.14
Ib/MMBtu which is 70% of the standard (0.20 Ib/MMBTtu) pursuant to 40 CFR
Part 60.45(b)(3). Thus a diluent O, or CO, CEMS is not required pursuant to 40
CFR Part 60.45(b)(4).

40 CFR Part 60, Subpart Db establishes the following emission limits:
Pursuant to 40 CFR Part 60.44b(i) NOx is limited to 0.20 Ib/MMBtu on a 30 day
rolling average basis. NSPS does not require AELLC to install, continuously
monitor and record NOx and diluent O, or CO, emissions pursuant to 40 CFR
Part 60.48b(i) and Part 60.47b(f).

Emissions from each Cogeneration System shall be vented through separate flues
which discharge through three closely bundled stacks (1, 2, and 3) which will be
212 feet tall and represents Good Engineering Practice (GEP) formula height.
The regulated pollutants emitted from the three Cogeneration Systems are
particulate matter (PM), particulate matter with aerodynamic diameters smaller
than ten micrometers (PM,,), sulfur dioxide (SO,), nitrogen oxides (NOx), carbon
monoxide (CO), and volatile organic compounds (VOC).

AELLC has proposed BACT for the Cogeneration Systems to be the following:

Turbine NOx - water injection during oil firing
Turbine NOx - Low NOx combustors
HRSG NOx - Low NOx burners

Turbine and HRSG NOx Selective Catalytic Reduction during gas
firing only
the combustion of clean fuels

Catalytic Oxidation, Good Combustion

Turbine and HRSG SO, -
Turbine and HRSG CO

Practices

Turbine and HRSG PM/PM,,- Good Combustion Practices, combustion of
clean fuels

Turbine and HRSG VOC - Catalytic Oxidation, Good Combustion
Practices

A summary of the BACT analysis for each of the pollutants is discussed below.

1. PMand PM,,
AELLC identified baghouses, electrostatic precipitators, scrubbers, the
combustion of clean fuels and good combustion practices as potential control
technologies. However, add-on controls such as baghouses, electrostatic
precipitators, and scrubbers were rejected as BACT based on the following
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reasons: (1) add-on controls create unacceptable back pressure, thus reducing
efficiency and increasing fuel usage; (2) due to the high level of excess air
produced by combustion turbines the add-on control would be increased in
size and cost, making them economically infeasible; and (3) the high level of
excess air reduces pollutant concentrations, thus making the add-on control
less effective. AELLC then further evaluated and has proposed the
combustion of clean fuels and good combustion practices as BACT for
particulate matter emissions from the combustion turbines and HRSGs.

2. SO,
AELLC identified scrubbers and the combustion of clean fuels as potential
control technologies. However, add-on controls such as scrubbers were
rejected as BACT based on the same reasons stated previously. Thus, AELLC
has proposed the combustion of clean fuels as BACT for sulfur dioxide
emissions from the combustion turbines and HRSGs.

3. NOx
AELLC identified the following as potential control technologies:
Turbine NOx - water injection during oil firing
Turbine NOx - Low NOx combustors
HRSG NOx - Low NOx burners
Turbine and HRSG NOx - selective catalytic reduction (SCR)
Turbine and HRSG NOx - selective non catalytic reduction (SNCR)
Turbine and HRSG NOx - good combustion practices

Or any combination of the above.

NOx emissions are formed in the combustion process as a result of two
mechanisms; first, by the conversion of a fraction of the chemically bound
nitrogen within the fuel (called fuel-bound NOx - FBN) and second, by the
oxidation of atmospheric nitrogen in the combustion flame (called thermal
NOx). However, since there is relatively low nitrogen present in natural gas
and distillate oil, the NOx emissions from FBN are generally considered to be
insignificant. Consequently, NOx control technologies for gas turbines work
to limit the formation of thermal NOx.

Turbine and HRSG NOx

SCR

SCR uses an ammonia injection system and a catalytic reactor to reduce NOx.
An injection grid disperses NH; into the flue gas upstream of the catalyst and
the NH; and NOx are reduced to nitrogen gas (N,) and water vapor (H,0) in
the presence of the catalyst reactor. AELLC has proposed that the NOx
emissions from the combustion turbines are predicted to be reduced to as low
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as 6 ppmvd corrected to 15% O, with an SCR system depending on operating
conditions.

In a gas turbine application, the temperature requirements of an SCR dictate
placement of the SCR reactor within the HRSG. The temperatures must be
maintained between 500-750 °F, to achieve the optimum ammonia/nitrogen
ratio. AELLC has proposed that due to the variation in steam demands of the
IP Androscoggin Mill, which will be met by the firing of the duct burners,
maintaining this temperature window for the SCR system will be difficult and
the reduction efficiency may not be achieved over the entire operating range of
the system.

AELLC has proposed that when firing fuel oil, the SCR catalyst would oxidize
a portion of the SO, in the flue gas to SO,. In addition, the CO oxidation
catalyst upstream of the SCR would also oxidize SO, to SO;. The CO catalyst
must be upstream of the SCR catalyst in order to prevent the ammonia from
poisoning the catalyst and also to be located at the point of highest
temperature to where CO reduction efficiencies are optimized. The SO,
created would then react with the ammonia in the flue gas to form sulfuric
acid mist (H,SO,) and ammonia salts. The formation of the ammonium salts
would reduce the amount of ammonia available for reaction with the NOx thus
reducing the control efficiency and requiring higher levels of ammonia
injection. The ammonia salts would be released by the cogeneration systems
as particulate matter. Therefore, based on the above AELLC has not proposed
SCR ammonia injection during oil firing in the turbines.

SNCR

SNCR uses an ammonia injection system within a required temperature
window to reduce NOx and NHj; to nitrogen gas (N,) and water vapor (H,0).
AELLC evaluated SNCR and rejected it as BACT on the basis that the
required operating temperature window of 1600 - 2200 oF is not compatible
with combustion turbine exhaust temperatures. Therefore, SNCR was
determined to be not technically feasible.

Turbine NOx

Dry Low NOx Combustors

Dry Low NOx Combustor designs are based on the principle of lowering the
reaction temperature of the combustion process and limiting the amount of
excess air available during the combustion process. Dry Low NOx
Combustors were determined by AELLC to be technically feasible and thus
has proposed them as BACT. It should be noted that Dry Low NOx
Combustors alone are not effective for reducing emissions when firing fuel oil
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in the turbines. Thus AELLC evaluated water/steam injection during oil firing
conditions.

Water/Steam Injection

An industry accepted method for abating thermal NOx formation during oil
firing is to reduce the combustor flame temperature by introducing a thermal
heat sink into the flame zone. Water or steam are effective at achieving this
goal. Therefore, water injection was determined by AELLC to be technically
feasible and was proposed as BACT during oil firing.

HRSG NOx

Low NOx Burners

Low NOx Burner designs are based on the principle of lowering the reaction
temperature of the combustion process and limiting the amount of excess air
available during the combustion process. Low NOx Burners were determined
by AELLC to be technically feasible and were proposed as BACT for duct
firing within the HRSGs.

Conclusion

In conclusion, AELLC has proposed to install a diluent water injection system
within the turbines for oil firing conditions. The turbines shall have Dry Low-
NOx Combustors and the duct burners of the HRSG shall have Low NOx
Burners. In addition, an SCR system shall be located in the HRSG and
operated during gas firing conditions. Finally, AELLC shall limit NOx
emissions to the following as BACT:

Each Cogeneration Fuel Fired
Pollutant System Ave Time in Turbine
NOx 6 ppmvd @15% O, 24 hr block ave gas
42 ppmvd @15% O, 3 hr block ave fuel oil
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After 12 months from the date of initial performance testing, each
Cogeneration System shall also demonstrate compliance with the following:

Each Cogeneration Fuel Fired
Pollutant System Ave Time in Turbine
NOx 4.5 ppmvd @15% O, | 30 day rolling ave gas

4. CO
AELLC identified and has proposed the utilization of an oxidation catalyst and
good combustion practices as BACT for carbon monoxide emissions from the
combustion turbines and HRSGs.

5. vVOC

AELLC identified thermal oxidation, adsorption, condensation, catalytic
oxidation, and good combustion practices as potential control technologies.
However, thermal oxidation, adsorption and condensation have not been
applied to combustion turbines or HRSGs, thus they were not considered as
technologically feasible and rejected as BACT. AELLC then further evaluated
and has proposed an oxidation catalyst and good combustion practices as
BACT for volatile organic compound emissions from the combustion turbines
and HRSGs.

Based on the above, the Department finds that the Cogeneration Systems #1, #2,
and #3 shall meet BACT. In addition, the Department has determined that
AELLC shall install a NH3, NOx, CO, and O, CEMS to monitor NH3, NOx, and
CO emissions on the exhaust from each of the Cogeneration Systems #1, #2, and
#3 as BACT.

EMISSION STANDARDS

The following is a brief description of the origin of some of the emission limits
which AELLC is subject to. In the situations where AELLC is subject to both a
regulatory limit and a BACT or NSPS limit, the most stringent limit is listed
within the order of this license and demonstration with that limit is considered to
be a demonstration of the other limits.
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A. Turbines #1, #2, and #3
1. Visible Emissions

a.

Chapter 101

Visible emissions from each of the Turbines #1, #2, or #3 shall not exceed
40 percent opacity for more than 15 minutes in any continuous 3-hour
period.

BACT

Visible emissions from each of the Turbines #1, #2, or #3 shall not exceed
20% opacity, measured as 6 minute averages, except for one 6 minute
average period per hour of not more than 27% opacity.

2. Particulate Matter Emissions

a.

Chapter 103

The Turbines #1, #2, and #3 shall each not exceed 0.06 Ibs. particulate
matter per million BTU.

BACT

see 11.C. below

3. Low Sulfur Fuel

a.

Chapter 106

AELLC shall not burn liquid fossil fuel containing over 2.0 percent sulfur
by weight as fired in the Turbines #1, #2, and #3.

BACT

AELLC shall not burn liquid fossil fuel containing over 0.05 percent sulfur
by weight as fired in the Turbines #1, #2, and #3.

4. Other Emission Limits:

a.

SO,, NSPS 40 CFR Part 60.333(a) or (b)
AELLC shall (a) not exceed an SO, emission of 0.015% by volume @
15% O, on a dry basis, or (b) shall not burn liquid fossil fuel containing
over 0.8 percent sulfur by weight as fired in the Turbines #1, #2, and #3.
NOx, NSPS 40 CFR Part 60.332(a)(1)
AELLC shall not exceed a NOx emission from the Turbines #1, #2, and
#3, based on the following equation:

NOx- STD =0.0075x(14.4/Y) + F,
where STD is the allowable NOx emissions (percent by volume at 15% O,
and on a dry basis), Y is a function of the manufacturer's rated load
(kilojoules per watt hour), and F is a function of the fuel-bound nitrogen
BACT
see 11.C. below
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B. Duct Burner Fired HRSGs #1, #2, and #3
1. Visible Emissions

a.

Chapter 101

Visible emissions from each of the duct burner fired HRSGs #1, #2, or #3
shall not exceed 40 percent opacity for more than 15 minutes in any
continuous 3-hour period.

40 CFR Part 60.42(a)(b), BACT

Visible emissions from each of the duct burner fired HRSGs shall not
exceed 20% opacity, measured as 6 minute averages, except for one 6
minute average period per hour of not more than 27% opacity.

2. Particulate Matter Emissions

a.

Chapter 103

The duct burner fired HRSGs #1, #2, and #3 shall each not exceed 0.06
Ibs. particulate matter per million BTU.

40 CFR Part 60.42(a)(1)

The duct burner fired HRSGs #1, #2, and #3 shall each not exceed 0.10
Ibs. particulate matter per million BTU.

BACT

see 11.C. below

3. Low Sulfur Fuel

a.

Chapter 106

AELLC shall not burn liquid fossil fuel containing over 2.0 percent sulfur
by weight as fired in the duct burner fired HRSGs #1, #2, and #3.

BACT

AELLC shall only fire natural gas in each of the duct burner fired HRSGs
#1, #2, and #3.

4. Other Emission Limits:

a.

40 CFR Part 60.44(a) and 40 CFR Part 60.44Db(i)

NOx from each of the duct burner fired HRSGs alone is limited to 0.20
Ib/MMBtu.

BACT

NOx from each of the duct burner fired HRSGs alone is limited to 0.14
Ib/MMBtu.

BACT

see II1.C. below

C. Cogeneration Systems #1, #2, and #3, BACT
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1. Emissions from the Cogeneration Systems #1, #2, and #3 shall not exceed the
following limits, except during startup, shutdown, or fuel transfer, when firing
natural gas in the HRSG and/or the Turbine:

Each Cogeneration
Pollutant System Ave Time
NOx 6 ppmvd @15% O, 24 hr block ave

2. After 12 months from the date of initial performance testing, each
Cogeneration System shall also demonstrate compliance with the following
when firing natural gas in the HRSG and/or the Turbine:

Each Cogeneration
Pollutant System Ave Time
NOx 4.5 ppmvd @15% O, | 30 day rolling ave

3. Emissions from the Cogeneration Systems #1, #2, and #3 shall not exceed the
following limits, except during startup, shutdown, or fuel transfer, when firing
natural gas in the HRSG and/or firing fuel oil in the Turbine:

Each Cogeneration
Pollutant System Ave Time
NOx 42 ppmvd @15% O, 3 hr block ave

4. Emissions from the Cogeneration Systems #1, #2, and #3 shall not exceed the
following limits, depending on fuel type that is being fired in the respective
Turbines, except during startup, shutdown, or fuel transfer when they shall not
exceed I11.C.5. below:

a. When firing natural gas in the HRSG and/or the Turbine:

Pollutant Ib/hr Ave Time
PM 6.27 --
PM,, 6.27 --
SO, 1.35 --
NOx 24.37 24 hr block ave
(6{0)] 74.21 24 hr block ave

Firing Natural Gas In VOC (Ib/hr)
Turbine Only 2.13
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| Turbine & HRSG | 5.17 |

b. When firing natural gas in the HRSG and/or firing fuel oil in the Turbine:

Pollutant Ib/hr Ave Time
PM 24.21 --
PM,, 24.21 --
SO, 32.38 --
NOx 133.25 24 hr block ave
CcoO 43.73 24 hr block ave
Firing Natural Gas In VOC (Ib/hr)
Turbine Only 8.00
Turbine & HRSG 11.04

5. Emissions from the Cogeneration Systems #1, #2, or #3 shall not exceed the
following limits during startup, shutdown, or fuel transfer while firing natural
gas or fuel oil, except for the first 12 months after the initial performance
testing when they shall be exempt:

Pollutant Ib/hr Ave Time
PM 24.21 --
PM,, 24.21 --
SO, 32.38 --
NOx 133.25 24 hr block ave
(6{0)] 74.21 24 hr block ave
VOC 36.10 --

6. Emissions from the Cogeneration Systems #1, #2, and #3 shall each not
exceed 0.06 Ibs. particulate matter per million BTU.

7. Visible emissions from each of the Cogeneration Systems #1, #2, or #3 shall
not exceed 20% opacity, measured as 6 minute averages, except for one 6
minute average period per hour of not more than 27% opacity.

8. Emissions from the duct burner fired HRSGs #1, #2, and #3 alone shall each
not exceed 0.14 Ibs. nitrogen oxides per million BTU.

D. Facility Emissions
Facility emissions are based on a facility fuel use limit of:
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1. 11,180,000 gallons/year of fuel oil with a maximum sulfur content not to
exceed 0.05% by weight within the three turbines and the remaining time
firing natural gas at maximum capacity; and

2. 2,637.2 x106 standard cubic feet per year of natural gas for the three HRSGs.

Total Allowable Annual Emissions for the Facility
(used to calculate the annual license fee)

Pollutant TPY

PM 83.91
PM,, 83.91
SO, 54.53
NOx 362.00
CcoO 883.23
VOC 49.05

AMBIENT AIR QUALITY ANALYSIS

. Overview

A combination of screening and refined modeling was performed to show that the
proposed Androscoggin Energy Limited Liability Company Cogeneration facility
(AELLC) emissions, in conjunction with other sources, would not cause or
contribute to violations of Maine Ambient Air Quality Standards (MAAQS) for
SO,, PMy,, NO,, and CO, or to Class I or Class Il increments for SO,, PM,, and
NO,.

Since AELLC is entirely increment consuming and the nearest Class | area is
approximately 83 kilometers away, Class | and Il SO,, PM,, and NO, increment
analyses were performed. In addition, analyses were performed to show that
AELLC's emissions will not adversely impact other Class | and Il air quality
related values (AQRV's).

. Model Inputs

The SCREEN3 model was used to determine the worst case operating loads in all
areas. The ISCST3 model using sequential meteorological data and a network of
receptors was used to address standards in simple terrain (terrain with elevations
at or below the stack top elevation). The CTSCREEN model was used to address
standards in all intermediate and complex terrain (terrain with elevations above
the stack top elevation). Sequential ISCST3 modeling, in simple and complex
terrain mode, using all five (5) years (1988-1992) of meteorological data was
performed for the combined source NO, MAAQS and increment compliance
demonstrations. In addition, sequential ISCST3 and CALPUFF modeling, in
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simple and complex terrain mode, using 1 year (1993) of meteorological data was
performed for Class | increment and deposition analyses.

All modeling was performed in accordance with all applicable requirements of the
Maine Department of Environmental Protection, Bureau of Air Quality (MEDEP-
BAQ) and the United States Environmental Protection Agency (USEPA).

A valid five (5)-year (1988-1992) hourly on-site meteorological data bases was
used for the sequential ISCST3 modeling. A sixth year (1993) was used for
sequential ISCST3 increment and dry deposition modeling for the Great Gulf
Wilderness Area/Dry River - Presidential Range Class | area. The on-site 91-
meter meteorological monitoring tower, maintained by the International Paper
Company (IP) since 1981, supports instruments at two levels: 91-meters and 10-
meters. All six years of meteorological data had individual and joint recovery
rates greater than the required 90% level. Data substitution schemes and stability
determinations met all applicable requirements of MEDEP-BAQ and EPA.

A single year (1993) of meteorological data from three surface stations (Jay,
Portland and Bangor), one upper air station (Portland NWS) and six precipitation
stations (Jay, Portland, Augusta, Orono, Skowhegan, and Acadia National Park)
was used to develop the CALPUFF wind fields and other meteorological
information.

Stack parameters used in the modeling for the proposed AELLC facility, as well
as off-site sources, are listed in Table IV-1. The modeling analyses accounted for
the potential for building wake effects on emissions from the modeled stacks that
are below their respective formula GEP stack height.

Table 1V-1. Stack Parameters

Stack Stack GEP Stack
Facility/ Base Ht. Stack Dia. UTM E UTM N
Stack Elev. (m) (m) Ht. (m) (m) (km) (km)
Part A Future/Current

Androscoggin Energy LLC (AELLC), Jay (Future)

Flue A,BorC 131.06 64.62 60.95 3.424 | 401.2458 | 4928.6295
Combined Flues 131.06 64.62 60.95 5931 | 401.2458 | 4928.6295
International Paper Company, Jay

Power Boilers 1 and 2 125.27 91.40 105.92 3.81 401.444 | 4928.617
Waste Fuel Incinerator 125.27 67.21 105.92 2.74 401.461 | 4928.589
Recovery Furnaces 1 and 2 125.27 73.20 105.92 4.57 401.519 | 4928.567
Smelt Dissolving Tank 1 125.27 51.10 105.92 1.52 401.511 | 4928.592
Smelt Dissolving Tank 2 125.27 53.30 105.92 1.52 401.509 | 4928.562
Lime Kiln 1 125.27 30.50 102.12 1.37 401.631 | 4928.459
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Lime Kiln 2 125.27 | 3050 | 105.92 | 1.60 [ 401.616 | 4928.441
Flash Dryers
Point FD1A 124.97 11.90 105.92 1.37 401.440 4928.767
Point FD1B 124.97 11.90 105.92 1.37 401.430 4928.755
Point FD2 124.97 18.90 105.92 1.07 401.423 4928.769
Otis Specialty Papers, Jay
Otis Specialty Papers 10820 | 6096 | 59.30 | 2.08 | 404.710 | 4925.610
Northeast Limited Energy Partnership #1, Livermore Falls
NELP#1 | 121.92 | 6710 | 8565 | 2.44 | 407.470 | 4920.400
Specialty Minerals, Inc., Jay
4 co-located stacks | 12530 | 1829 | 10592 | 061 | 401.631 | 4928.459
Part B NO, Baseline
International Paper Company, Jay (1986 Baseline)
Power Boilers 1 and 2 125.27 91.40 105.92 3.81 401.444 | 4928.617
Waste Fuel Incinerator 125.27 60.96 105.92 2.74 401.461 | 4928.589
Recovery Furnaces 1 and 2 125.27 73.20 105.92 4.57 401.519 | 4928.567
Lime Kiln 1 125.27 18.30 104.40 1.50 401.631 4928.459
Lime Kiln 2 125.27 30.50 104.40 1.60 401.616 4928.441
Flash Dryers
Point FD1A 124.97 11.90 105.92 1.37 401.440 4928.767
Point FD1B 124.97 11.90 105.92 1.37 401.430 4928.755
Point FD2 124.97 18.90 105.92 1.07 401.423 4928.769
Otis Specialty Papers, Jay (1986 Baseline)
Otis Specialty Papers | 1082 | 6096 | 59.30 | 3.66 | 404.710 | 4928.610

Emission parameters for AELLC's limiting operating load cases and off-site
sources used in demonstrating compliance with MAAQS and increment are listed
in Table IV-2. The operating loads and seasonal conditions were evaluated using
natural gas and No.2 fuel oil firing for the combustion turbines and natural gas

firing for the duct burners.

For the purpose of determining NO, and PM;,

impacts, all NO, and PM emissions were conservatively assumed to convert to
NO, and PM,,, respectively.

Table 1V-2. Emission Parameters

Stack
Facility / Stack Averaging SO, PMyq NO, CO | Temp | Vel
(Operating Scenario) Period(s) (a/s) (9/s) (a/s) (a/s) (K) (m/s)
Part A Future/Current
AELLC, Jay (Future)

100% Winter Combined ALL 8.32 6.892 36.22 | 11.38 | 421.5 | 24.52
65% Winter Combined ALL 6.27 6.892" | 24.37 16.45 | 4215 | 17.44
100% Natural Gas-Winter ALL 0.48 2.376 7.98 558 | 394.8 | 22.84
100% Natural Gas-Average ALL 0.51 1.98 22.17# | 5.37 | 3943 | 21.45
65% Natural Gas-Winter ALL 0.39 1.83 31.26# | 16.29 | 393.2 | 16.15
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50% Natural Gas-Winter |  ALL | 033 | 1.83 | 34.59# | 28.05 | 393.2 | 14.77

International Paper Company, Jay (Maximum Allowed)

Power Boilers 1 and 2 Annual n/a n/a 65.33 n/a 485 19.26
Waste Fuel Incinerator Annual n/a n/a 22.59 n/a 339 14.50
Recovery Furnaces 1 and 2 Annual n/a n/a 26.88 n/a 479 16.31
Lime Kiln 1 Annual n/a n/a 4.20 n/a 346 8.94
Lime Kiln 2 Annual n/a n/a 4.20 n/a 349 10.33
Flash Dryers
Point FD1A Annual n/a n/a 0.672 n/a 394 16.61
Point FD1B Annual n/a n/a 0.672 n/a 394 16.61
Point FD2 Annual n/a n/a 0.168 n/a 311 3.43
Otis Specialty Papers, Jay
Otis Specialty Papers | Annual | n/a | nfa | 1226 | na [ 450 | 19.8
Specialty Minerals, Inc., Jay
4 co-located stacks | Annual | nia | na | 3024 | nia | 344 | 13.26
Northeast Limited Energy Partnership #1, Livermore Falls
NELP#1 | Annual n/a nfa | 1009 | nia | 439 | 21.94
Part B NO, Baseline
International Paper Company, Jay (1986 Baseline)
Power Boilers 1 and 2 Annual n/a n/a 33.66 n/a 469 11.42
Waste Fuel Incinerator Annual n/a n/a 8.42 n/a 449 14.06
Recovery Furnaces 1 and 2 Annual n/a n/a 18.50 n/a 470 12.12
Lime Kiln 1 Annual n/a n/a 2.79 n/a 346 5.54
Lime Kiln 2 Annual n/a n/a 2.79 n/a 349 5.81
Flash Dryers
Point FD1A Annual n/a n/a 0.236 n/a 394 16.61
Point FD1B Annual n/a n/a 0.236 n/a 394 16.61
Point FD2 Annual n/a n/a 0.059 n/a 311 3.43
Otis Specialty Papers, Jay (1986 Baseline)
Otis Specialty Papers | Amnual | nia | nia | 475 | na | 425 | 157
Notes:

*

load condition

PM ;o modeled emission rate shown is greater than the emission rate that will occur with the 65%

# NO, modeled emission rates for these operating scenarios are higher than the proposed SCR NO,

emission rates.
n/a Not Applicable

C. Applicant's modeled impacts
SCREENS simple and complex terrain screening analyses were performed for the
various AELLC alone operating load cases representing 100%, 75%, 65%, and
50% for natural gas firing and 100%, 75% and 65% for No. 2 oil firing for three
ambient temperature conditions (12°F (winter), 45°F (average) and 89°F
(summer)). Results are summarized in Table IV-3. It was demonstrated that the
100% winter No. 2 oil firing operating load case resulted in maximum impacts for
all SO, and PM,, averaging periods and the 65% winter No. 2 oil firing operating
load case resulted in the highest annual NO, impact. When using natural gas, the
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100% winter operating load case resulted in maximum impacts for all SO, and
PM,, averaging periods and the 50% winter operating load case resulted in the
highest annual NO, impact.

When No. 2 fuel oil was used, significance levels were exceeded for all pollutant
averaging periods except for 1-hour and 8-hour CO averaging periods.

natural

gas was modeled,

significance

When
levels were exceeded only in

intermediate/complex terrain for the annual NO, and annual PM,, averaging
Therefore, further analysis of all CO averaging periods will not be

periods.
required.

TABLE 1VV-3. AELLC Alone Worst Case Load Predicted Impacts

NAT. GAS NAT. GAS OIL OIL
SCREENS3 SCREENS3 SCREENS3 SCREENS3
Simple Complex Simple Complex
Pollutant/ Worst Case Terrain Terrain Terrain Terrain SIG.
Averaging Operating Impact Impact Impact Impact LEVEL
Period Scenarios (Hg/m?3) (ug/m3) (ug/m3) (pg/md) (pg/m3)
SO,  3-hr | 100% average 0.68 2.31 14.71 50.11 25
100% winter 0.59 211 15.03 53.76
65% winter 0.70 1.97 16.36 46.42
SO, 24-hr | 100% average 0.30 0.64 6.54 13.92 5
100% winter 0.26 0.59 6.68 14.93
65% winter 0.31 0.55 7.27 12.89
SO, Annual | 100% average 0.06 0.20 1.31 4.45 1
100% winter 0.05 0.19 1.34 4.78
65% winter 0.06 0.17 1.45 4.13
PMy, 24-hr | 100% average 181 3.83 9.45 20.13 5
100% winter 1.68 3.75 9.58 21.41
65% winter 2.10 3.70 10.28 18.23
PM;, Annual | 100% average 0.36 122 1.89 6.44 1
100% winter 0.34 1.20 1.92 6.85
65% winter 0.42 1.19 2.06 5.83
NO, Annual | 100% average 2.62 8.91 5.53 18.83 1
100% winter 2.51 8.99 5.50 19.66
65% winter 4.96 14.01 7.75 21.99
50% winter 5.89 15.92 nm nm
CO 1-hr 50% winter 35.81 96.81 19.60 55.61 2000
CO 8-hr 50% winter 25.07 67.76 13.72 38.93 500
Note:

nm not modeled.

Sequential ISCST3 modeling, in simple terrain mode, using all five (5) years of
meteorological data was performed for the following AELLC alone operating load

cases:
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1 100% Winter Combined
« 2 combustion turbines firing No. 2 fuel oil in a 100% winter condition
« 1 combustion turbine firing natural gas in a 100% winter condition
+ 3 duct burners firing natural gas

2 65% Winter Combined
« 2 combustion turbines firing No. 2 fuel oil in a 65% winter condition
« 1 combustion turbine firing natural gas in a 65% winter condition
+ 3 duct burners firing natural gas

3 50% Winter Natural Gas
« 3 combustion turbines firing natural gas in a 50% winter condition
+ 3 duct burners firing natural gas

Results are summarized in Table 1VV-4. Significance levels were not exceeded for
any pollutant averaging period, therefore, further analyses of SO,, PM,, and NO,
impacts in simple terrain for all operating load cases will not be required.

TABLE IV-4. Maximum AELLC Alone Predicted Impacts in Simple Terrain

Max Class 11
Pollutant/ ISCST3* Receptor | Receptor | Receptor | Significance
Averaging Impact UTM-E | UTM-N | Elevation Level
Period (pg/m3) Operating Scenario (km) (km) (m) (pg/m3)
SO,  3-hr 4.10 100% Winter Combined | 401.250 [ 4927.850 | 158.50 25
SO,  24-hr 1.45 100% Winter Combined | 402.050 | 4928.250 | 115.82 5
SO, Annual 0.07 65% Winter Combined 405.400 | 4926.500 | 192.02 1
PMyq 24-hr 1.52 65% Winter Combined 402.050 | 4928.250 | 115.82 5
PM; 4 Annual 0.08 65% Winter Combined 405.400 | 4926.500 | 192.02 1
NO, Annual 0.62** 50% Natural Gas-Winter | 405.400 | 4926.500 | 192.02 1

Notes:

simple terrain mode

NO, conservative modeled emission rate for this operating scenario is higher than the proposed SCR NO,
emission rate.

*%

CTSCREEN modeling in terrain above stack top elevations was performed for the
100% and 65% winter combined fuel operating load cases. Results are
summarized in Table IV-5. Significance levels were only exceeded for the annual
NO, averaging period, therefore, further analyses of SO, and PM,, impacts in
intermediate and complex terrain for all operating load cases was not required.

TABLE IVV-5. Maximum AELLC Alone CTSCREEN Predicted Impacts
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Max Class 11
Pollutant/ CTSCREEN Receptor | Receptor | Receptor | Significance
Averaging Impact UTM-E | UTM-N | Elevation Level
Period (pg/m3) Operating Scenario (km) (km) (m) (pg/m3)
SO, 3-hr 20.62 100% Winter Combined | 398.750 | 4929.200 224.0 25
SO,  24-hr 4.42 100% Winter Combined | 398.750 | 4929.200 224.0 5
SO, Annual 0.88 100% Winter Combined | 398.750 | 4929.200 224.0 1
PMyq 24-hr 4.40 65% Winter Combined | 398.750 | 4929.200 224.0 5
PM;4 Annual 0.88 65% Winter Combined | 398.750 | 4929.200 224.0 1
NO, Annual 3.85 100% Winter Combined [ 398.800 | 4929.200 224.0 1

D. Combined Source Modeling

Because the modeled impact from the AELLC facility was greater than the
significance level for the annual NO, averaging period, other sources not
explicitly included in the modeling analysis must be accounted for by using a
representative background concentration for the area. An annual NO, averaging
period background concentration of 26 pg/m3 was used based on conservative
urban background Portland PEOPL site monitoring data reported by the MEDEP-
BAQ Field Services Division.

MEDEP-BAQ identified other sources whose impacts would potentially be
significant in the AELLC significant impact area. The other sources included in
the final compliance demonstration included IP, Otis Specialty Papers (OTIS) and
Specialty Minerals Inc. located in Jay and Northeast Energy Limited Partnership
#1 (NELP#1) located in Livermore Falls.

The ISCST3 model, in simple and complex mode, using the five (5) year
meteorological database, was used to determine the combined source maximum
annual NO, impact. As suggested in Section 6.2.3 of Appendix W to 40 CFR
Part 51 "Guideline On Air Quality Models" (Guideline), a multi-tiered approach
for estimating annual NO, impacts was used. Tier 1 assumes total conversion of
NO, to NO,. Tier 2 which uses an empirically derived NO,/NO, ratio of 0.75
(annual national default) is shown in Table 1V-6 for the maximum combined
source annual NO, impact. Results of the Tier 2 approach was then added to
background. Results of this approach, as shown in Table IV-6, shows compliance
with annual NO, MAAQS.

Table 1V-6. Maximum Combined Source Predicted Impacts

Max Max
Pollutant/ ISCST3 | Receptor | Receptor | Receptor Total
Averaging Impact* | UTM-E UTM-N | Elevation | Background | Impact | MAAQS

Period (Hg/m?) (km) (km) (m) (Hg/m?) (pg/m?) | (ug/m?)
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NO, Annual
Tier 2 27.46 402.500 | 4929.500 188.98 26 53.46 100
Note:

*  simple and complex terrain mode

E. Class Il Increment

In accordance with requirements of Chapters 115 and 140 of the DEP regulations, both
major and minor sources in the applicant's significant impact area need to be considered
in the increment analysis for a major new source. The increment analysis shall include air
quality impacts and nature and extent of any or all general, commercial, residential,
industrial and other growth, including increases in mobile source and area source
emissions that has occurred since the baseline date and therefore have consumed
increment in the area where the source will significantly impact.

Table 1V-7 summarizes AELLC's and combined source NO, increment impacts in Class
Il areas using the same approach used in the MAAQS compliance demonstration.
Results, as shown in Table IV-7, shows compliance with the annual NO, Class Il
increment using the Tier 2 approach.

Table IV-7. Increment Consumption in Class Il Areas from AELLC plus
Other Sources

Max
Max Combined
Pollutant/ | AELLC Source Receptor | Receptor Receptor Class 11
Averaging Impact* | Impact** | UTM-E UTM-N Elevation Increment

Period (Mg/m3) | (ug/md) (km) (km) (m) (Mg/m3)
NO, Annual

Tier 2 2.89 na 398.800 | 4929.200 224.0 25
NO, Annual

Tier 2 na 20.12 402.500 | 4929.500 188.98 25
Notes:

na Not applicable
*  Maximum of ISCST3 (simple terrain mode) and CTSCREEN impacts
**  Maximum ISCST3 (simple and complex terrain mode) impact

GENERAL GROWTH: Some increases in local emissions due to construction
related activities are expected to occur for approximately 18 months. Emissions
of dust from construction related activities will be minimized by the use of Best
Management Practices for construction on site. Increases in potential emissions
of NO, due to commuting by construction workers will be temporary and short-
lived.

RESIDENTIAL GROWTH: Population growth in the impact area of the
proposed source can be used as a surrogate factor for the growth in emissions
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from residential combustion sources. AELLC is expected to create approximately
15 new full-time jobs as a result of this proposed project. However, it is expected
that the available local work force will be able to fill in some of these positions.
Thus, no new significant residential growth will follow from this new source.
Also, the presence of a natural gas line to the Town of Jay will have the potential
to make gas available for future residential use and thereby reduce the reliance on
less clean fuels.

COMMERCIAL GROWTH: No significant commercial growth is expected to
occur as a result of this project.

INDUSTRIAL GROWTH: As a result of the creation of approximately 15 new
permanent jobs at the proposed facility there will be a minor increase in worker
traffic. There will be no regular truck traffic associated with the cogeneration
facility operation aside from limited deliveries of process consumables. Also, as a
result of the operation of the cogeneration facility, the IP mill will reduce the
number of No. 6 fuel oil trucks to the mill. It is expected that there will be a net
decrease in vehicular NO, emissions due to the project.

MOBILE SOURCE AND AREA SOURCE GROWTH: Since area and
mobile sources are considered minor sources of NO,, their contribution to
increment has to be evaluated. Technical guidance from the Environmental
Protection Agency points out that screening procedures can be used to determine
whether detailed analyses of minor source emissions are required. A minor source
inventory may not be required if it can be shown that little or no growth has taken
place in the impact area of the proposed source since the minor source baseline
date (February 8, 1988) was established. Emissions during the calendar year 1987
are used to determine baseline emissions. Using U.S. Bureau of the Census
population estimate programs, the population growth in the Jay area is projected
to increase from 5,080 in 1990 to 5,487 in 1996. An increase of 400 people on an
absolute scale represents a small increase in population. Therefore, this level of
population growth is considered insignificant and no further assessment of
additional area source growth on the NO, increment is needed.

The NO, emissions associated with mobile traffic are difficult to quantify for the
purpose of determining minor source increment consumption. Data from the
Maine Department of Transportation (DOT) indicates that vehicle mile traveled
(VMT) for the roads surrounding Jay, Maine have decreased from 1991 to 1996.
Therefore, the reduction in VMT and the gradual retirement of older, higher
polluting automobiles means that from the 1987 NO, baseline date, an expansion
of NO, increment has likely occurred. Therefore, since there has been no increase
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in actual NO, emissions from mobile sources, any further detailed analyses of
mobile NO, emissions are not needed.

F. Additional Class Il Impact Analyses
Chapters 115 and 140 of MEDEP regulations requires that the applicant for any
major new source provide an additional impact analysis of the impairment to
visibility, soils and vegetation that would occur as a result of the source and
general, commercial, residential, industrial and other growth associated with the
source.

VISIBILITY: Class Il visible emissions from the proposed facility will be
minimized by controlling emissions through the implementation of BACT which
includes the combustion of clean fuels (i.e. low sulfur oil and natural gas).

SOILS AND VEGETATION: Impacts on sensitive vegetation and soils were
evaluated using the maximum impacts from the ISCST3 and CTSCREEN
modeling analyses. The results of the soil and vegetation impacts are shown in
Table 1V-8. Evaluation of impacts on sensitive vegetation and soils was
performed by comparison of predicted facility impacts with screening levels
presented in A Screening Procedure for the Impacts of Air Pollution Sources on
Plants, Soils and Animals (EPA, December, 1980, EPA 450/2-81-078). Any
acute or chronic deleterious effects to the soils and vegetation would be expected
to occur only at ambient concentration levels substantially higher than impacts
predicted by dispersion modeling. Proposed emissions from AELLC's proposed
facility are not expected to impact even the more sensitive soil or vegetation near
the facility. Because the soil and vegetation impacts near the facility (non-Class |
areas) are well below the vegetation sensitivity levels, impacts in Class | areas
were not evaluated.
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