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Ohio River Clean Fuels, LLC Module 3 — Gasification
1.0 PROCESS DESCRIPTION

This section describes activities associated with the gasification process. Figure 10 is a block
flow diagram of this process (see Attachment 3A).

Feedstock will be delivered from the coal and biomass bunkers described in Module 2
(Feedstock Processing) to six identical gasifiers. Each gasifier will consist of a pressure vessel
with a gasification chamber inside. A membrane water wall will enclose the gasification zone.
The inner gasifier wall temperature will be controlled by circulating water through the tubes in
the membrane water wall to generate saturated steam.

Gasification involves exposure of feedstock to sub-stoichiometric quantities of oxygen at
elevated temperature and pressure. Pressurized feedstock, high purity oxygen, and steam enter
the gasifier. Gasifier throughput will be determined by the gasifier load controllers, which will
set the oxygen flow per burner. Gasifier throughput will be changed by the operator on the basis
of demand requested by the Fischer-Tropsch Plant (Module 6). The startup burners will be
water-cooled oxygen/natural gas burners. The ignition bumers will be air/natural gas burners
(not cooled). The startup and ignition burner systems will only be operated during startup of the
gasifiers.

The product of the gasification process is synthesis gas (syngas) consisting primarily of carbon
monoxide and hydrogen along with carbon dioxide and water. Hot, raw syngas and traces of
entrained fly ash will exit from the top of the gasifier where cooled, recycled syngas will be used
to quench the exit gas temperature to approximately 1,650 °F. The recycled syngas will be
pressurized by a quench gas compressor for injection into the quenching zone. The quenched
raw syngas product gas leaving the gasifier will enter the syngas cooler. The steam pressure will
be maintained higher than the syngas pressure in order to maximize safety. Saturated steam will
be exported from the gasification trains.

By-products of the gasification process include slag and ash. Liquid slag will flow downward
along the vertical walls through slag taps in the conical bottom of each gasifier into water baths
where it will solidify and scatter into small granules. Ash will be removed in the dry solids
removal unit (see Module 4 — Material Handling).

During normal operation, there will be no air emissions from this process. As discussed above,
the syngas stream will undergo by-product removal and additional cleaning before being
converted to liquid fuel (see Module 6 — Fischer-Tropsch & Product Upgrade).

During startup and shutdown of a gasifier, it will be necessary to temporarily exhaust syngas
from the gasifiers to a high pressure flare. Flaring of syngas during these events will occur after
syngas passes through particulate filtration and the acid gas removal unit (see Module 5 — Syngas
Cleanup). The high pressure flare will be equipped with multiple natural gas-fired pilot burners
with a combined nominal rated capacity of 0.55 MMBtwhr to sustain combustion of vented
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Ohio River Clean Fuels, LLC Module 3 — Gasification

gases. Flare pilots will burn continuously and will automatically ignite flammable gases from
the gasifiers. Burner failure sensors will be installed to ensure that pilots remain lit.

For base load operation after several years of operation, gasifier startups and shutdowns are
assumed to occur about 36 times per year (one gasifier being started or shutdown for each event).
For purposes of this application, it is assumed that a startup or shutdown will occur 52 times per
year during the initial years of operation (i.e., on average, one gasifier will be either started up or
shut down each week). The duration of each startup or shutdown is assumed to be one hour.

Upset and emergency conditions may require that a gasifier be depressurized directly to the flare

without passing gases through the cleanup stages. These events are expected to be infrequent
and of short duration.
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Ohio River Clean Fuels, LLC Module 3 — Gasification

2.0 AIR EMISSIONS INVENTORY

The gasification process will not be a source of atmospheric emissions under normal operating
conditions. Under normal operating conditions the product of the gasification process (syngas)
will be contained and directed to downstream processing modules.

During startup and shutdown of the gasifiers and during emergencies or process upsets, it will be
necessary to direct gasifier products to the high pressure flare. Flare emissions will include
combustion emissions from burning syngas and natural gas as well as non-combustible feed
stream constituents.

2.1 High Pressure Flare Pilot Burner

One or more natural gas;ﬁred pilot burners are assumed to operate continually in the high
pressure flare. The bumner(s) will be rated at 0.55 MMBtuw/hr heat input.

Emission estimates for pilot burner(s) operation have been based on AP-42 emission factors for
natural gas combustion. Emission factors for small boilers (< 100 MMBtu/hr heat input) have
been used. Detailed calculations are shown in the Supporting Calculations in Attachment 3B.

2.2 High Pressure Flare Emissions During Gasifier Startup or Shutdown Events

Estimates for high pressure flare emissions during gasifier startup or shutdown are based on the
following assumptions: - '

e 52 startups or shutdowns will occur per year

¢ The duration of each startup or shutdown will be one hour

s Engineering design estimates of principal pollutant emissions have been developed on a
lb/MMBtu basis. The assumed heating value of syngas vented to the flare is 3,140
MMBtu/hr.

e Hourly emission rates are provided as both “maximum” and “annual average.”
Maximum values are based on the one-hour flare venting duration. Annual average
values reflect an average emission rate assuming steady state exhaust over a period of
8,760 hours per year. ‘

o The flare will achieve a 98% destruction efficiency for VOC emissions

Emission estimates for gasifier venting are presented in Attachment 3B - Supporting
Calculations. References and documentation are provided in Attachment 3C.
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Ohio River Clean Fuels, LLC Module 3 — Gasification

3.0 APPLICABLE REGULATIONS

This section presents information concerning module-specific applicable state and federal
regulations as well as specific exemptions, as appropriate. State regulatory references are to the
Ohio Administrative Code (OAC), unless otherwise noted. Facility-wide applicable regulations
are addressed in Section 5 of the PTI Application, Introduction.

3.1 State Regulations

3.1.1 Control of Visible Particulate Emissions from Stationary Sources (3745-17-07)

The high pressure flare that will control startup, shutdown, and process upset emissions from the
gasification process will be a stationary source of particulate matter. Stationary sources are
subject to Chapter 3745-17-07(A)(1)(a) which limits visible particulate emissions to less than
20% opacity as a six-minute average. Chapter 3745-17-07(A)(1)(b) further states that the 20%
opacity limit may not be exceeded for more than six consecutive minutes in any sixty minutes
and never shall the opacity exceed 60% as a 6-minute average.

3.1.2 Restrictions on Particulate Emissions from Fuel Burning Equipment
(3745-17-10)

This rule applies to sources using fuel combustion for the primary purpose of producing heat or
power by indirect heat transfer. The chemical reaction occurring in the gasifiers does not occur
for the primary purpose of producing heat or power by indirect heat transfer. Therefore, this
regulation does not apply to the ORCF project.

3.1.3 Control of Emissions of Organic Materials from Stationary Sources (3745-21-07)

This regulation is applicable to all new sources of organic materials. The rule requires sources of
photochemically reactive materials to minimize such emissions through the use of the latest
available control techniques and operating practices in accordance with best current technology.
The use of the high pressure flare to combust volatile organic materials emitted from the
gasifiers is determined to be the best current technology.

3.1.4 Control of Carbon Monoxide Emissions from Stationary Sources (3745-21-08)
This regulation applies to carbon monoxide emissions from grey iron cupola, blast furnace, basic
oxygen steel furnaces, or the waste gas stream from catalyst regeneration of petroleum cracking

systems, petroleum fluid cokers, or other petroleum processes. Consequently, this rule is not
applicable to sources presented in Module 3.
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Ohio River Clean Fuels, LLC Module 3 — Gasification
3.1.5  Permits to Install New Sources (3745-31)

Gasification will generate criteria pollutants from the incomplete combustion of feedstock
materials. The gasifier emission units are part of a major stationary source. Because the major
stationary source is located within an attainment area for all criteria pollutants, according to
3745-31-12(A), each emissions unit is subject to an evaluation of best available control
technology (BACT). The BACT analysis for these emission units is provided in Section 4. In
accordance with 3745-31-05(A)(3), sources are also required to employ best available
technology (BAT). Because all sources and pollutants are addressed in the BACT analysis, BAT
is assumed to have been achieved for affected emission units.

3.2  Federal Regulations
No federal regulations have been identified that regulate emissions from this Module.

The requirements of 40 CFR 60.18 (General Control Device Requirements) apply to control
devices that are used to achieve compliance with other applicable Subparts of 40 CFR 60 and 61.
While operation of the flare is not subject to those regulations, because prior BACT
determinations have referenced them, they are presented here.

» Flares shall be designed for and operated with no visible emissions except for periods not
to exceed a total of 5 minutes during any 2 consecutive hours.

¢ Flares shall be operated with a flame present at all times.

» An option is provided for adhering with a heat content specification (minimum 300
Btu/scf for steam- or air-assisted, 200 Btu/scf if nonassisted) and a maximum tip velocity
depending on the type of flare, or specific stack dimensions for nonassisted flares.

The engineering design for the high pressure flare will incorporate these provisions.
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Ohio River Clean Fuels, LLC Module 3 — Gasification

4.0 BACT ANALYSIS

The gasification process will not be a source of air emissions during normal operation because
the product of the gasification reaction is captured for additional processing in downstream
modules. During startup and shutdown of a gasifier, it will be necessary to exhaust syngas from
the gasifiers to a high pressure flare. Flaring of syngas during these events will occur after
syngas passes through particulate filtration and the acid gas removal unit (see Module 5 — Syngas
Cleanup).

The high pressure flare will emit criteria pollutants as well as hazardous air pollutants that are
products of combustion. The high pressure flare is not a candidate for add-on pollution
abatement systems. It is generally recognized in the chemical process industries that adoption of
add-on control can impede the ability of a flare to respond to unexpected upset conditions. For
plant safety, the flare must provide a “fail-safe” that is available regardless of the functioning of
pollution control devices.

4.1 Particulate Matter

The high pressure flare will be a source of particulate matter emissions although the carbon
content of gases reaching the flare will be reduced by the high pressure high temperature filter of
the dry solids removal system (see Module 5 — Syngas Cleanup). This section presents the
BACT analysis for particulate matter emissions from the high pressure flare.

4.1.1 Available Control Technologies — Particulate Matter

A search of RBLC for Process Type 19.3 — Flares and Process Type 50.008 — Petroleum
Refining Flares and Incinerators (except acid gas/SRU incinerators — 50.006), located several
BACT determinations for particulate matter (see Attachment 3C). BACT determinations
referenced the following controls:

Proper equipment design and operation
Use of gaseous fuels

Proper maintenance and monitoring
Smokeless design and operation.

4.1.2  Technically Infeasible Options — Particulate Matter

All of the technologies listed above are technically feasible for particulate matter control from
the high pressure flare.
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Ohio River Clean Fuels, LLC Module 3 — Gasification
4.1.3 Technology Ranking — Particulate Matter

Smokeless design with use of gaseous fuels and properly operated and maintained equipment are
the only feasible control strategies that have been identified for particulate matter emissions from
the high pressure flare.

4.1.4 Evaluate Most Effective Controls — Particulate Matter

A properly designed, operated, and maintained smokeless flare has been selected as BACT for -
control of particulate matter emissions from the high pressure flare.

4.1.5 Proposed BACT Limits and Control Options — Particulate Matter

A properly designed and operated smokeless flare has been selected as BACT for potential
particulate emissions. The proposed BACT limit of 0.003 1b/MMBtu is based on the projected
emissions (9.4 Ib/hr) and the maximum flare heat input (3,140 MMBtw/hr).

4.2 Carbon Monoxide

The high pressure flare will be a source of carbon monoxide (CO) emissions. This section
presents the BACT analysis for CO emissions from that source.

4.2.1 Available Control Technologies — Carbon Monoxide

Carbon monoxide emissions are due to incomplete combustion that typically results from
inadequate air and fuel mixing, a lack of available oxygen, or low temperatures in the
combustion zone. Fuel quality and good combustion practices can limit CO emissions. A search
of RBLC for Process Type 19.3 — Flares and Process Type 50.008 — Petroleum Refining Flares
and Incinerators (except acid gas/SRU incinerators — 50.006), located several BACT
determinations for carbon monoxide, as listed below (see Attachment 3C).

Limited operating hours

Follow requirements of 40 CFR 60.18

Good combustion practice

Good design and proper operating practices, comply with 40 CFR 60.18
Proper maintenance including monitoring for the presence of a flame.

4.2.2 Technically Infeasible Options — Carbon Monoxide

Limiting the operating hours of the flare is technically infeasible. The duration and frequency of
process upsets and emergencies cannot be anticipated.
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Ohio River Clean Fuels, LLC Module 3 — Gasification

The requirements of 40 CFR 60.18 apply to control devices that are used to achieve compliance
with other applicable subparts of 40 CFR 60 and 61. While operation of the flare is not subject
to these guidelines, because prior BACT determinations have referenced them, they are
presented here:

» Flares shall be designed for and operated with no visible emissions except for periods not
to exceed a total of 5 minutes during any 2 consecutive hours.

» Flares shall be operated with a flame present at all times.

e An option is provided for adhering with a heat content specification (minimum 300
Btu/scf for steam- or air-assisted, 200 Btu/scf if nonassisted) and a maximum tip velocity
depending on the type of flare, or specific stack dimensions for nonassisted flares.

Because engineering details of the final flare design have not been developed at this time, the
feasibility of adherence to the 40 CFR 60.18 guidelines cannot be determined.

4.2.3 Technology Ranking — Carbon Monoxide

Good design and combustion practices are the only feasible control strategies that have been
identified. Good combustion practice has historically been selected as BACT for CO emissions
from flares.

4.2.4 Evaluate Most Effective Controls — Carbon Monoxide

A combination of good design and combustion practices is selected as BACT for CO emissions
from the high pressure flare.

4.2.5 Proposed BACT Limits and Control Options — Carbon Monoxide

The use of good design and good combustion practices has been selected as BACT for potential
CO emissions from the high pressure flare. The proposed BACT limit of 0.8 1b/MMBtu is based
on the maximum hourly projected emissions (2,522 lb/hr) and the maximum flare heat input
(3,140 MMBtw/hr).

4.3 Nitrogen Oxides

The high pressure flare will be a source of nitrogen oxide (NO,) emissions. This section presents
the BACT analysis for NO, emissions from that source.

4.3.1 Available Control Technologies — Nitrogen Oxides
A search of RBLC for Process Type 19.3 — Flares and Process Type 50.008 — Petroleum

Refining Flares and Incinerators (except acid gas/SRU incinerators — 50.006), located several
BACT determinations for nitrogen oxides, as listed below (see also Attachment 3C).
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Ohio River Clean Fuels, LLC Module 3 — Gasification

Limited operating hours

Follow requirements of 40 CFR 60.18

Good combustion practice

Good design and proper operating practices, comply with 40 CFR 60.18
Proper maintenance including monitoring for the presence of a flame.

4.3.2 Technically Infeasible Options — Nitrogen Oxides

Limiting the operating hours of the flare is technically infeasible. The duration and frequency of
process upsets and emergencies cannot be anticipated.

The requirements of 40 CFR 60.18 apply to control devices that are used to achieve compliance
with other applicable subparts of 40 CFR 60 and 61, as discussed above in Section 4.2.2.
Because engineering details of the final flare design have not been developed at this time, the
feasibility of adherence to the 40 CFR 60.18 guidelines can not be determined.

4.3.3 Technology Ranking — Nitrogen Oxides

Good design and combustion practices are the only feasible control strategies that have been
identified. Good combustion practice has historically been selected as BACT for NOy emissions
from flares.

4.3.4 Evaluate Most Effective Controls — Nitrogen Oxides

A combination of good design and combustion practices is selected as BACT for NO, emissions
from the high pressure flare.

4.3.5 Proposed BACT Limits and Control Options — Nitrogen Oxides

The use of good design and good combustion practices has been selected as BACT for potential
NOy emissions from the high pressure flare. The proposed BACT limit of 0.12 1b/MMBtu is
based on the maximum hourly projected emissions (377 1b/hr) and the maximum flare heat input
(3,140 MMBtw/hr).

4.4  Volatile Organic Compounds

The high pressure flare will be a source of volatile organic compound (VOC) emissions. This
section presents the BACT analysis for VOC emissions from that source.

4.4.1 Available Control Technologies — Volatile Organic Compounds

Volatile Organic Compound (VOC) emissions are due to incomplete combustion that typically
results from inadequate air and fuel mixing, a lack of available oxygen, or low temperatures in
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Ohio River Clean Fuels, LLC Module 3 — Gasification
the combustion zone. Fuel quality and good combustion practices can limit VOC emissions. A
review of the RBLC database for Process Type 19.3 — Flares and Process Type 50.008 —

Petroleum Refining Flares and Incinerators (except acid gas/SRU incinerators — 50.006), located
BACT determinations for VOC as follow (see also Attachment 3C):

¢ Flare is VOC control (i.e., the flare was indicated as BACT for the process)
s Good combustion practice
¢ Limited operation.

4.4.2 Technically Infeasible Options — Volatile Organic Compounds

Limiting the operating hours of the flare is technically infeasible. The duration and frequency of
process upsets and emergencies cannot be anticipated.

4.4.3 Technology Ranking — Volatile Organic Compounds

Good design and combustion practices are the only feasible control strategies that have been
identified. Good combustion practice has historically been selected as BACT for VOC
emissions from flares.

4.4.4 Evaluate Most Effective Controls — Volatile Organic Compounds

A combination of good design and combustion practices is selected as BACT for VOC emissions
from the high pressure flare.

4.4.5 Proposed BACT Limits and Control Options — Volatile Organic Compounds

The use of good design and good combustion practices has been selected as BACT for potential
VOC emissions from the high pressure flare. The proposed BACT limit of 0.05 Ib/MMBtu is
based on the maximum hourly projected emissions (157 1b/hr} and the maximum flare heat input
(3,140 MMBtu/hr).

4.5 Sulfur Dioxide

The high pressure flare will be a source of sulfur dioxide (SO;) emissions. This section presents
the BACT analysis for SO, emissions from that source.

4.5.1 Available Control Technologies — Sulfur Dioxide
Sulfur dioxide (SO,) emissions are due to combustion of sulfur present in fuel. The control of

SO, emissions is most directly related to using low sulfur fuel. A review of the RBLC database
for Process Type 19.3 — Flares and Process Type 50.008 — Petroleum Refining Flares and
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Ohio River Clean Fuels, LLC Module 3 — Gasification

Incinerators (except actd gas/SRU incinerators — 50.006), located BACT determinations for SO,
as follow (see also Attachment 3C):

Various fuel sulfur limits (%)

Follow requirements of 40 CFR 60.18

Good combustion practice

Good design and proper operating practices, comply with 40 CFR 60.18
Proper maintenance including monitoring for the presence of a flame.

4.5.2 Technically Infeasible Options — Sulfur Dioxide

It is technically infeasible to limit the sulfur content of gases vented to the high pressure flare to
a specific sulfur percentage. The ORCF design includes processing of vented gases through the
particulate and acid gas removal cleanup stages prior to it being delivered to the flare. As such,
regulated contaminants, including sulfur species, will be controlled prior to combustion in the
flare.

As discussed in Section 4.2.2., because engineering details of the final flare design have not been
developed at this time, the feasibility of adherence to the 40 CFR 60.18 guidelines can not be
determined.

4.5.3 Technology Ranking — Sulfur Dioxide

Good combustion practices including good design of the flare and proper maintenance are
determined to be the only feasible technologies for control of sulfur dioxide emissions from the
high pressure flare.

4.5.4 Evaluate Most Effective Controls — Sulfur Dioxide

A combination of good design, good combustion practices, and proper maintenance is selected as
BACT for SO, emissions from the high pressure flare.

4.5.5 Proposed BACT Limits and Control Options — Sulfur Dioxide
The use of good design and good combustion practices has been selected as BACT for potential
SO, emissions from the high pressure flare. The proposed BACT limit of 9 1b/MMB(u is based

on the maximum hourly projected emissions (28,166 1b/hr) and the maximum flare heat input
(3,140 MMBtuw/hr).

CEC, Inc. 061-933.0002 3-11 , December 2007



ATTACHMENT 3A
MODULE 3
FIGURES

3A



\ \SYR—PITT\GADD\ PROJECTS\ 2006\ 061-933\DWG\061933—ENV4—3.0WG FIG 10¢ (LCOLAIZZ)) — DEC 13, 2007 — 10:35:32

ey

palil
H\‘

v

frtr

GASIFIER
&
HEAT
RECOVERY
L.
S e
121/20003 B [T » FESTOCK = m,__.s

141/2 tobia/e

2
121/20003 B [Ty STk,
121/20003 A (T > FEEDSO

121/20003 A %ﬁ

1
Hl

2

1412 50m
SUAG CRUSHER

FOOL.
L0

141/2 002 PLLP WATER PULP

SLAS $LUXE VESSEL

r
I
I
I
I
I
|
|
I
I
I
I
I
I

SULAINE
EE 1708001

REFERENCE:

COMPANY: UHDE CORPORATION OF AMERICA
DWG NAME: PROCESS FLOW DIAGRAM NO. 102
GASIFICATION SLAG" REMOVAL DRY SOLIDS REMOVAL

141/2 Dool
SLAG ACCUMURATOR FROCESS HATER
; = {5 ]170P005A/8
w
PROC. MATER
[ _ 7 _141/2 002
— _ WS SLURE WATER
BUFFER TARK
w e Y
PROC. VATER
n N/ 141/2 PoosA/B
141/2 POD2A/R 141/2 FOOSA/B LP SUUKE RECYCLE
SLUKCE SURPODRT HP SLUKE RECYCLE  WATER PUN?

LEGEND

CZ-_-_""7] mopuLe 3

MODULE 4

[

“-] MODULE 5

SUBMITTAL & REVISION RECORD

DATE DESCRIPTION
A | O0724/07 | DRAFT SUBMISSION
B | 12/17/07 | AIR PERMIT ARPLICATION

CEL

Civil & Environmental Consultants, Inc.

OHIO RIVER CLEAN FUELS, LLC

PROPOSED COAL TO LIQUID FUEL PLANT
COLUMBIANA AND JEFFERSON COUNTY

WELLSVILLE, QHIO

DATE: 5/4/06
DRWN BY: LIADIS

333 Baldwin Road - Plitsburgh, PA 15205-9072 gO_UC—Im w
412-429-2324 - 800-365-2324
www.cecinc.com GASIFICATION
APPROVED: § PROJECT NO: 061-933.0002 FIGURE No:
DRAWN BY: DWD/LKC|CHKD BY: DJL|owe SCALE:  N.T.S. | DATE: 12112/07 10

3A-1




ATTACHMENT 3B
MODULE 3
SUPPORTING CALCULATIONS

3B



Ohio River Clean Fuels, LLC

Supporting Calculations

High Pressure Flare Pilot Burner Emissions

‘Module 3 - Gasification

Assumptions

0.55 MMBtu/hr HHV of natural gas for pilot burners
98 % flare destruction efficiency of VOC emissions

Assume LHV of natural gas is

Emissicns Calculations

950

Btu/scf

AP-42 Section 1.4 (natural gas combustion) emission factors have been used below to estimate emissions frem natural gas
combustion in the pilot flame burner. This burner is assumed to operate 8,760 hrfyr.

Emission Factor

Actual Emissions (Controlied)

Potential Emissions (Uncontrolled}

Pollutant {Ib/MMscf) lb/hr TPY Ib/hr TPY

Carbon Monoxide 84 4.86E-02 2.13E-01 4.B6E-02 2.13E-01

Sulfur Dioxide 0.6 3.47E-04 152E-03  3.47E-04 1.52E-03

Nitrogen Oxides 100 5.79E-02 254E-01  5.79E-02 2.54E-01

Lead 0.0005 2.89E-07 1.27E-06 2.89E-07 1.27E-06

PE, PM10, PM2.5 7.6 4.40E-03 1.93E-02  4.40E-03 1.93E-02

VOC 5.5 3.18E-03 1.39E-02  3.18E-03 1.39E-02
HAPs

Total POM 8.80E-05 5.09E-08 2.23E-07  5.09E-08 2.23E-07

benzene 2.10E-03 1.22E-06 5.33E-06  1.22E-06 5.33E-06

dichlorobenzene 1.20E-03 6.95E-07 3.04E-06 6.95E-07 3.04E-05

formaldehyde 7.50E-02 4.34E-05 1.90E-04  4.34E-05 1.90E-04

hexane 1.80E+00 1,04E-03 456E-03  1.04E-03 4.56E-03

naphthalene 6.10E-04 3.53E-07 1.55E-06  3.53E-07 1.55E-06

toluene 3.40E-03 1.97E-06 8.62E-06 1.97E-06 8.62E-06

arsenic 2.00E-04 1.16E-07 5.07E-07 1.16E-07 5.07E-07

beryllium 1.20E-05 6.95E-09 3.04E-08  6.95E-09 3.04E-08

cadmium 1.10E-03 6.37E-07 2.79E-06  6.37E-07 2.79E-06

chromium 1.40E-03 8.11E-07 3.65E-06  8.11E-07 3.55E-06

cobalt 8.40E-05 4.86E-08 2.13E-07 4.86E-08 2.13E-07

manganese 3.80E-04 2.20E-07 9.84E-07  2.20E-07 9.84E-07

mercury 2.60E-04 1.51E-07 6.59E-07 1.51E-07 6.59E-07

nickel 2.10E-03 1.22E-06 5.33E-06  1.22E-06 5.33E-06

selenium 2.40E-05 1.39E-08 6.09E-08 1.39E-08 6.09E-08

Total HAPs 1.09E-03 4.79E-03 1.09E-03 4.79E-03
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Ohio River Clean Fuels, LLC Module 3 - Gasification
Supporting Calculations

High Pressure Flare Emissions

Assumptions

3,140 MMBtwhr flared gas HHYV for single gasifier (per engineering design)

4875 HHV of raw syngas to flare {Btu/scf)

98 % flare destruction efficiency of VOC emissions

Annual emissions based on a total of 52 startups or shutdowns per year: worst-case scenario

1 hour per startup or shutdown event
Potential VOC emissions are uncontrolled.
Actual emissions of VOC assume 98% destruction efficiency of the flare, no other controls apply.

Emissions Calculations

Flare emission factors are based on the engineering design of the system and characteristics of flared syngas.
Maximum hourly emission rates assume that one event occurs in one hour.

Annual average (Ib/hr} emission estimates assume that the total annual emissions occur continously for 8,760 hriyr.

Emission Fagctor

Actual Emissions (Controlled) Potential Emissions (Uncontrolled)
Maximum  Annual Maximum  Annual Avg.
Pollutant (Io/MMBiu) bfhr  Avg (bh) Y Ib/hr (/) Y
Carbon Monoxide 0.803 2,521.42 14.97 65.56 2,5621.42 14.97 65.56
Sulfur Dioxide 8.97 28,165.80 167.19 732.31 28,165.80 167.19 732.31
Nitrogen Oxides 0.12 376.80 2.24 9.80 376.80 2.24 9.80
Lead {no data available)
PE, PM10, PM2.5 0.003 9.42 0.06 0.24 9.42 0.06 0.24
VOC 0.05 157.00 0.03 4,08 7,850.00 46.60 204.10
Toxic Air Gontaminants (TAC)
Ammonia 9.55E-05 0.30 0.00 0.01 0.30 0.00 0.01
Hydrogen Sulfide 0.022 69.08 0.41 1.80 69.08 0.41 1.80
Carbony! Sulfide (also HAP) 0.0042 13.19 0.08 0.34 13.19 0.08 0.34
Total TACs 82.57 0.49 2.15 82.57 0.49 215

Exhaust flow rate calculation:
3,140 MMBtu/hr = flared syngas maximum
487.5 Btu/cf = flared gas (syngas) HHV
107,350 cfm = flared gas fiow rate
59  assumed ratio of syngas combustion products to syngas fuel combustion (unitless, aka F-factor)
633,368 cfm = exhaust flow rate from flare (assume 850,000)

CEC, Inc, 061-933.0002 3B-2 December 2007



Ohio River Clean Fuels, LLC . Module 3 - Gasification
Supporting Calculations

Summary: Combined Actual and Potential High Pressure Flare Emissions
Pilot Burner and Gasifier Venting Emissions (Combined)

Actual Emissions {Controlled) Potential Emissions (Uncontrolled}
Maximum Annual Maximum  Annual Avg.
Pollutant e Avg (b Y Ib/hr (b/hr) Y
Carbon Monoxide 2,521.5 15.02 65.8 2521.5 15.02 65.8
Sulfur Dioxide 28,165.8 167.19 732.3 28,165.8 167,19 732.3
Nitrogen Oxides 376.9 228 10.1 376.9 2.29 10.1
Lead 0.0 0.00 0.0 0.0 0.00 0.0
PE, PM10, PM2.5 9.4 0.06 0.3 9.4 0.06 0.3
VOO 157.0 0.94 4.1 7,850.0 46.60 2041
Toxic Air Contaminants
Ammaonia 0.3 0.00 0.0 0.3 0.00 0.0
Hydrogen Sulfide 69.1 0.41 - 1.8 69.1 0.41 1.8
Carbonyl Sulfide 13.2 0.08 0.3 13.2 0.08 0.3
Total TACs B2.6 0.5 2.1 82.6 0.5 2.1
HAPs
Carbonyl Sulfide 1.32E+01 8.00E-02 3.00E-01 1.32E+01 8.00E-02 3.00E-01
Total POM 5.09E-08 5.00E-08 223E-07 509E-08 508E-08 2.23E-07
benzene 1.22E-06 1.22E-06 5.33E-06 1.22E-06 1.22E-06 5.33E-06
dichlorobenzene 6.95E-07 6.95E-07 3.04E-06 6.95E-07  6.95E-07 3.04E-06
formaldehyde 4.34E-05 4.34E-05 1.90E-04 4 34E-05 4 34E-05 1.90E-04
hexane 1.04E-03  1.04E-03 4 56E-03 1.04E-03 1.04E-03 4.56E-03
naphthalene 3.03E-07  3.53E-07 1.55E-06 3.53E-07 3.53E-07 1.55E-06
toluene 1.97E-06 1.97E-06 8.62E-06 1.97E-06 1.97E-06 8.62E-06
arsenic 1.16E-07 1.16E-07 5.07E-07 1.16E-07 1.16E-07 5.07E-07
beryllium 6.95E-09 6.95E-09 3.04E-08 -  6.95E-09 6.95E-09 3.04E-08B
cadmium 6.37E-07 6.37E-07 2.79E-06 6.37E-07 6.37E-07 2.79E-06
chromium 8.11E-07 8.11E-07 3.55E-086 8.11E-07 8.11E-07 3.55E-06
cobalt 4.86E-08 4.86E-08 2.13E-07 4.86E-08 4.86E-08 2.13E-07
manganese 2.20E-07 2.20E-07 9.64E-07 2.20E-07 2.20E-07 9.64E-07
mercury 1.51E-07 1.51E-07 6.59E-07 1.51E-07 1.51E-07 6.59E-07
nickel 1.22E-06 1.22E-06 5.33E-06 1.22E-06 1.22E-06 5.33E-06
selenium 1.39E-08 1.39E-08 6.09E-08 1.39E-08 1.38E-08 6.09E-08
Total HAPs 13.20 0.08 0.30 13.20 0.08 0.30

CEC, Inc. 061-933.0002 3B-3 December 2007
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Ohio River Clean Fuels, LLC Module 3 — Gasification
LIST OF REFERENCES

s+ U.S. EPA, AP-42 Section 1.4 — Natural Gas Combustion, July 1998.
e U.S. EPA, RACT/BACT/LAER Clearinghouse (RBLC), http://cfpub.epa.gov/RBLC
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MODULE 3
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Section Il - Specific Air Contaminant Source information

NOTE: One copy of this section should be filled out for each air contaminant source covered by this PTI application. See the line by line PTI
instructions for additional information. :

1. Company identification (name for air contaminant source for which you are applying): GASIFICATICN

2. List all equipment that are part of this air contaminant source: 6 GASIFIERS, ONE HIGH PRESSURE FLARE

3. Air Contaminant Source Installation or Modification Schedule (must be completed regardless of date of installation or
modification):

When did/will you begin to install or modify the air contaminant source? (month/year) SECOND QUARTER 2008

When did/will you begin to operate the air contaminant source? (month/year) THIRD QUARTER 2011 OR after
issuance of PTI

4, Emissions Information: The following table requests infermation needed to determine the applicable requirements and the
compliance status of this air contaminant source with those requirements. Suggestions for how fo estimate emissions
may be found in the instructions to the Emissions Activity Category (EAC) forms required with this application. If you need
further assistance, contact your Ohio EPA permit representative.

+ [f total potential emissions of HAPs or any Air Toxic is greater than 1 tonfyr, fill in the table for that (those)
pollutant(s). For all other pollutants, if “Emissions before controls {max), Ib/hf” multiplied by 24 hours/day is
greater than 10 Ib/day, fill in the table for thaf pollutant.

If you have no add-on control equipment, “Emissions before contrals= will be the same as “Actual emissions”

+ Annual emissions should be based on operating 8760 hr/yr unless you are requesting operating restrictions to limit
emissions in line # & or have described inhisrent limitations below.
» If you use units other than Ib/hr or tonfyr, specify the units used (e.g., gridscf, Ibfton charged, Ib/MMBtu, ton/12-

months}).

e Requested Allowable (ton/yr) is often equivalent to Potential to Emit (PTE) as defined in OAC rule 3745-31-01 and
OAC rule 3745-77-01.

Poliutant Emissions Actual Actual Requested Requested
before emissions emissions Allfowable Allowable
controls {max) {Ib/hr) (ton/year) {Ib/hr) {tonlyear)
(Ib/hr)
Particulate emissions (PE) 0.06 0.06 0.3 94 0.3
(formerly palrticulate matter, PM) , )
PM;o (PM < 10 microns in 0.06 0.06 0.3 04 03
_diameter) = . L L R R
Sulfur dioxide (S05) 167 167 732.3 28,166 732.3
Nitrogen oxides (NO,) 2.29 2.29 10.1 | 377 10.1
Carbon monoxide {CO) 15.0 15.0 65.8 2,522 658
Organic compounds {OC) 46.6 0.93 _ 4.1 157 4.1
Volatile organic compounds 46.8 0.93 41 157 4.1
(VOC) . 0.9 . Rl |
Total HAPs 0.08 0.08 0.3 13.2 0.3
Highest single HAP: (cos) | 08 0.08 03 132 0.3
Air Toxics (H2S)): 0.417 0.41 1.8 62.1 1.8

Provide your calculations as an attachment and explain how all process variables and emission factors were selected.
Note the emissions factor(s) employed and document the origin. Example: AP-42, Table 4.4-3 (8/97); stack test, Method
5, 4/96; mass balance based on MSDS; efc.

Chio EPA, Division of Air Pollution Control
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Section Il - Specific Air Contaminant Source [Information

5. Does this air contaminant source employ emissions control equipment?
B Yes - fill out the applicable information below.
O No - proceed to item # 6.

Note: Pollutant abbreviations used below: Particulates = PE; Organic compounds = OC; Sulfur dioxide = SO,
Nitrogen oxides = NOx; Carbon monoxide = CO

0 Cyclone/Muiticlone

Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: [J PE O oc O SO, ONOx [OcCo O Other
Estimated capture efficiency (%): _ Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Type: [0 Cyclone [ Multiclone [1 Rotoclone [ Other
O This is the only confrol equipment on this air coritaminant source

If no, this control equipment is: [J Primary [0 Secondary [ Parallel

List any other air contaminant sources that aré also vented to this control equipment:

[T Fabric Filter/Baghouse
Manufacturer: Year installed:
What do you call this control equipment: .
Pollutant(s) controlled: O PE O ocC £ SO, O NOx 0 co O Other PM10

Estimated capfure efficiency (%). Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
Operating pressure drop range (mches of water): Minimum: Maximum:

Pressure type: [] Negative pressure [ Positive pressure

Fabric cleaning mechanism: [ Reverse air [J Pulse jet [T Shaker OO0 Other
[ Lime injection or fabric coating agent used: Type: ‘ Feed rate:

{0 This is the only control equipment on this air contaminant scurce

If no, this control equipment is: [ Pritnary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

0 Wet Scrubber
Manufacturer: Year installed:
What do you call this control equipment: ,
Pollutant(s) controlled: O PE B OC DO SO, ONOx [0 CO [ Other

Estimated capture efficiency (%)._ Basis for efficiency:

Design control efficiency (%), Basis for efficiency: ___

Type: [0 Spray chamber O Packed bed 01 Impingement [0 Venturi 0 Other
Operating pressure drop range (inchies of water): Minimum: Maximum:;
pH range for scrubbing liquid: Minimum: __Maximum:

Scrubbing liquid flow rate (gal/min):

Is scrubber liquid recirculated? [0 Yes [0 No

Water supply pressure (psig): NOTE: This item for spray chambers only.
[1 This is the only control equipment on this air contaminant source

If no, this control equipmentis: [ Primary O Secondary [ Paralle!

List any other air contaminant sources that are also verited to this control equipment:

O Electrostatic Precipitator
Manufacturer: Year installed:
What do you call this control equipment: __ -
Pollutant(s) controlled: O PE DO OC DO SO, O NOx [0OCO [ Other

Estimated capture efficiency (%) . Basis for efficiency:
Design contro! efficiency (%): Basis for efficiency:
Ohio EPA, Division of Air Pollution Control Page 2 Section I
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Section Il - Specific Air Contaminant Source Infermatioi

Type: O Plate-wire [ Flat-plate [J Tubular 0 Wet O Other
Number of operating fields:

O This is the only control equipment on this air contaminant source
If no, this control equipmentis: [0 Primary [3@ Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

1 Concentrator
Manufacturer: _ - Year installed:
What do you call this control equipment: _
Pollutant(s) controlled: O PE O oc O SO- O NOx g co O Other
Estimated capture efficiency (%): _ Basis for efficiency:
Design regeneration cycle time {minutes):
Minimum desorption air stream temperature (°F):
Rotational rate (revolutions/hour):
O This is the only control equipment on this air contaminant source
If no, this control equipment is: [ Primary [0 Secondary [OJ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Catalytic Incinerator
Manufacturer: . - Year installed:
What do you call this control equipment: , _ .
Pollutant(s) controlled: [ PE O ocC 0 SO, O NOx O co O Other
Estimated capture efficiency (%): Basis for efficiency: _
Design control efficiency (%]): Basis for efficiency:
Minimum inlet gas temperature (°F):
Combustion chamber residence time (seconds):
Minimum temperature difference (°F) across catalyst during air contaminant source operation:
O This is the only control equipment on this air contaminant source '
If no, this control equipment is: [ Primary O Secondary [O Paraliel
List any other air contaminant sources that are also vented to this control equipment:

O Thermal Incinerator/Thermal Oxidizer
Manufacturer: o Year installed:
What do you call this control equipment: ,
Pollutant(s) controlled: [ PE O oc 0O S0, 1 NOx O co [d Other

Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%): Basis for efficiency: _ .
Minimum operating temperature (°F) and location: _ __(See line by line instructions.)

Combustion chamber residence time {seconds):

O This is the only control equipment on this air contaminant source

If no, this control equipmentis: [ Primary 0 Secondary [ Parallel

List any other air contaminant sources that are also vented to this contro! equipment:

K Flare
Manufacturer: SELECTION PENDING Year installed: SECOND QUARTER 2008
What do you call this control equipment: HIGH PRESSURE FLARE
Pollutani(s) controlled: O PE ®E OC 0 SO, O NOx O co B Other organic HAP
Estimated capture efficiency (%):100  Basis for efficiency: ENGINEERING DESIGN
Design control efficiency (%): 98 Basis for efficiency: ENGINEERING ESTIMATE
Type: O Enclosed [ Elevated {open)
Ignition device: [J Electric arc & Pilot flame
Flame presence sensor: [® Yes O No
Bg This is the only control equipment on this air contaminant source
If no, this control equipmentis: [J Primary O Secondary [ Parallel
List any other air contaminant sources that are also vented to this confrol equipment;

Ohio EPA, Division of Air Pollution Control Page 3 Section Il
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Section Il - Specific Air Contaminant Source Information

O Condenser
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O oC 0 SO, O NOx O Co [ Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency {%): , _ Basis for efficiency:

Type: O Indirect contact [ Direct contact

Maximum exhaust gas temperature (°F) during air contaminant source operation:
Coolant type:
Design coolant temperature (°F): Minimum Maximum
Design coolant flow rate (gpm}:
O This is the only control equipment on this air contaminant source

if no, this control equipment is: [0 Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

O Carbon Absorber
Manufacturer: _ Year installed:
What do you call this control equipment: ‘
Pollutant(s) controlled: O PE O oC O SO, [0 NOx O co O Other
Estimated capture efficiency (%): Basis for efficiency:
Design control efficiency (%); Basis for efficiency:
Type: O On-site regenerative’ O Disposable
Maximum design outlet organic compound concentration (ppmv):
Carbon replacement frequency or regeneration cycle time (specify units):
Maximum temperature of the carbon bed, after regerneration (including any cooling cycle):
[d This is the only control equipment on this air contaminant source
If no, this confrol equipmentis: O Primary O Secondary [1 Paralle!
List ainy other air contaminant sources that are also vented to this control equipment:

O Dry Scrubber
Manufacturer: Year installed:
What do you call this control equipment: '
Pollutant{s) controlled: O PE O OC O 80, O NOx O CO O Other

Estimated capture efficiency {(%): Basis for efficiency:

Design control efficiency (%): Basis for efficiency:

Reagent(s) used: Type: . Injection rate(s): ,
Operating pressure drop range (inches of water): Minimum: Maximum: __

O This is the only control equipment on this air contaminant source
If no, this control equipment is: [0 Primary [0 Secondary [ Parallel
List any other air contaminant sources that are also vented to this control equipment:

O Paint booth filter
Type: T[] Paper O Fiberglass [] Water curtain [] Other
Design control efficiency (%): Basis for efficiency:

O Other, describe
Manufacturer: Year installed:
What do you call this control equipment:
Pollutant(s) controlled: O PE O oC O SO, 0 NOx Jco I3 Other PM10

Estimated capture efficiency (%) Basis for efficiency:
Design control efficiency (%): Basis for efficiency:
O This is the only control equipment on this air contaminant source

_ If no, this control equipment is: [J Primary O Secondary [ Parallel

List any other air contaminant sources that are also vented to this control equipment:

Ohio EPA, Division of Air Pollution Control Page 4 Section |
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Section ll - Specific Air Contaminant Source Information

6. Attach a Process or Activity Flow Diagram to this application for each air contaminant source included in the application.
The diagram should indicate their relationships to one another. See the line by line PTI instructions for additional

information.

7. Emissions egress point(s) information: PTls which allow total emissions in excess of the thresholds listed below will be
subject to an air quality modeling analysis. This analysis is to assure that the impact from the requested project will not
exceed Ohio=s Acceptable Incremental Impacts for criteria pollutants and/or Maximum Allowable Ground Level
Concentrations (MAGLCY) for air toxics. Permit requests that would have unacceptable impacts can not be approved as
proposed. See the line by line PTI instructions for additional information.

Complete the tables below if the requested allowable annual emission rate for this PTI exceeds any of the following:

Particulate Matter (PM10): 10 tons per year
Sulfur Dioxide {(SO2): 25 ions per year
Nitrogen Oxides (NOx): 25 tons per year
Carbon Monoxide (CO): 100 tons per year
Air Toxic: 1 ton per year. An air toxic is any air pollutant for which the American Council of Governmental

Industrial Hygienists (ACGIH) has established a Threshold Limit Value (TLV).

Complete Table 7-A below for each stack emissions egress point. An egress point is a point at which emissions from an
air contaminant source are released into the ambient (outside) air. List each individual egress point on a separate line.

Table 7-A, Stack Egress Point Information
Company Name or ID for the Type Stack Egress Point Shape Stack Egress | Stack Stack Flow Minimum
Egress Point (examples: Stack | Code* | and Dimensions Point Height Temp. at | Rate at Max. Distance to
A; Boiler Stack; etc.) {in){examples: round 10 inch | from the Max. Capacity the
ID; rectangular 14 X 16 Ground (ft) Capacity | (ACFM) Property
inches; etc.) {F) Line (ft)
HIGH PRESSURE FLARE A ROUND 120-INGH ID 295 yoote | -3.2mM 600
*Type codes for stack egress points:
Al vertical stack (uncbstructed): There are no cbstructions to upward flow in or on the stack such as a rain
cap.
B. vertical stack (obstructed): There are obstructions to the upward flow, such as a rain cap, which prevents
or inhibits the air fiow in a vertical direction.
C. non-vertical stack: The stack directs the air flow in a direction which is not directly upward.

Complete Table 7-B below for each fugitive emissions egress point. List each individual egress point on a separate line.
Refer to the description of the fugitive egress point type codes below the table for use in completing the type code column
of the table. For air contaminant sources like roadways and storage piles, only the first 5 columns need to be completed.

For an air contaminant source with multiple fugitive emissions egress points, include only the primary egress points.

Table 7-B, Fugitive Egress Point Information
Company ID for the Type Egress Point Description (examples: garage door, 12 X | Fugitive Minimum Exit
Egress Point Code* | 30 feet, west wall; outside gravel storage piles; etc.) Egress Distance to | Gas
{examples; Garage ' Point the Temp.
Door B, Building C; Height from | Property (F)
Roof Monitor; etc.) the Ground | Line (ft)
{ft)
NA
Chio EPA, Division of Air Pollution Control Page 5 Section i
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Section lf - Specific Air Contaminant Source Information

*Type codes for fugitive egress point:

D. door or window
E. other opening in the building without a duct
F. no stack and no building enclosing the air contaminant source (e.g., roadways)

Complete Table 7-C below for each Stack Egress Point identified in Table 7-A above. In each case, use the dimensions of
the largest nearby building, building segment or structure. List each individual egress point on a separate line. Use the
same Company Name or ID for the Egress Point in Table 7-C that was used in Table 7-A. See the line by line PTI
instructions for additional information,

Table 7-C, Egress Point Additional Information {(Add rows as necessary)

Company ID or Name for the Egress Point Building Height (ft) Building Width {ft) | Building
Length (ft)
HIGH PRESSURE FLARE 580 (Cooling Tower) 240 240
8. Request for Federally Enforceable Limits

As part of this permit application, do you wish to propose voluntary restrictions to limit emissions in order to avoid specific
requirements listed below, (i.e., are you requesting federally enforceable limits to obtain synthetic minor status)?

I ves
no
O not sure - please contact me if this affects me

If yes, why are you requesting federally enforceable limits? Check all that apply.

to avoid being a major source (see OAC rule 3745-77-01)

to avoid being a majer MACT source (see QAC rule 3745-31-01)

to avoid being a major modification (see OAC rule 3745-31-01)

to avoid being a major stationary source (see QAC rule 3745-31-01)

to avoid an air dispersion modeling requirement (see Engineering Guide # 69)
to avoid another requirement. Describe:

o oo o
ooooon

If you checked a., b. or d., please attach a facility-wide potential to emit (PTE) analysis (for each pollutant) and synthetic
minor strategy to this application. (See line by line instructions for definition of PTE.) If you checked c., please attach a
net emissicon change analysis to this application.

If this air contaminant source utilizes any continuous emissions monitoring equipment for indicating or demonstrating
compliance, complete the following table. This does not include continuous parametric monitoring systems,

Company ID for Type of Monitor Applicable performance Pollutant(s) Monitored
Egress Point specification (40 CFR 60,
Appendix B)

NA

10. Do you wish to permit this air contaminant source as a portable source, allowing relocation within the state in accordance

11.

with OAC rule 3745-31-03 or OAC rule 3745-31-057

O yes - Note: notification requirements in rules cited above must be followed.
no

The appropriate Emissions Activity Category (EAC) form(s) must be completed and attached for each air contaminant
source. At least one complete EAC form must be submitted for each air contaminant source for the application to be
considered complete. Refer to the list attached to the PTl instructions.

Ohio EPA, Division of Air Pollution Control Page 6 Section Il
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FOR OHIO EPA USE
FACILITY ID:

EUID:__ _  pPTl
)

EMISSIONS ACTIVITY CATEGORY FORM
GENERAL PROCESS OPERATION

This form is to be completed for each process operation when there is no specific emissions activity
category (EAC) form applicable. If there is more than one end product for this process, copy and complete
this form for each additional product (see instructions). Several State/Federal regulations which may apply
to process operations are listed in the instructions. Note that there may be other regulations which apply to
this emissions unit which are not included in this list.

1. Reason this form is being submitted (Check one)

New Permit  [] Renewal or Modification of Air Permit Number(s) (e.g.
P001)

2. Maximum Operating Schedule: 24 hours per day ; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. End product of this process: SYNGAS

4. Hourly production rates (indicate appropriate units). Please see the instructions for clarification of
“‘Maximum” and “Average” for new versus existing operations:
Hourly Rate Units (e.g., widgets)
Average production 103 MMscf SYNGAS
Maximum production 137 MMscf SYNGAS
5. Annual produétion rates (indicate appropriate units) Please see the instructions for clarification of

“Maximum” and “Actual” for new versus existing operations:

Annual Rate Units (e.g., widgets)

Actual production 0.9 x 10° MMscf SYNGAS
Maximum production 1.2 x 10° MMscf SYNGAS
EPA FORM 3100 — REV2005 1of2
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6. Type of operation (please check one):

Continuous

[1Batch (please complete items below)

Minimum cycle® time (minutes):

Minimum time between cycles (minutes):

Maximum number of cycles per daily 24 hour period:
(Note: include cycle time and set up/clean up time.)

*Cycle” refers to the time the equipment is in operation.

7. Materials used in process at maximum houtly production rate (add rows/pages as needed):
Material Physical State at Standard Principle Use Amount™
Conditions
COAL SOLID GASIFICATION 490 to 1,200 TPH
BIOMASS SOLID GASIFICATION 0 to 360 TPH
OXYGEN GAS GASIFICATION 500 to 1,000 TPH
STEAM GAS GASIFICATION 50 to 80 TPH
** Please indicate the amount and rate (e.g., Ibs/hr, galions/hr, |bs/cycle, etc.).
8. Please provide a narrative description of the process below (e.g., coating of metal parts using high

VOC content coatings for the manufacture of widgets; emissions controlled by thermal oxidizer...):

FEEDSTOCK (COAL AND/OR BIOMASS), OXYGEN, STEAM, AND BOILER FEED WATER ARE
FED INTO ONE OR MORE OF THE SIX GASIFICATION UNITS WHERE FEEDSTOCK IS
CHEMICALLY REACTED IN SUB-STOICHIOMETIRIC CONDITIONS TO YIELD SYNGAS.

EPA FORM 3100 — REV2005
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FOR OHIO EPA USE
FACILITY 1D:

EUID: PTI #:

EMISSIONS ACTIVITY CATEGORY FORM
FUEL BURNING OPERATION

This form is to be completed for each fuel burning operation. State/Federal regulations which may apply to
fuel burning operations are listed in the instructions. Note that there may be other regulations which apply
to this emissions unit which are not included in this list

1. Reason this form is being submitted (check one)

New Permit  [] Renewal or Modification of Air Permit Number(s) (e.g. B001) HIGH
PRESSURE FLARE

2. Maximum Operating Schedule: _ 24 hours per day; 365 days per year

If the schedule is less than 24 hours/day or 365 days/year, what limits the schedule to less than
maximum? See instructions for examples.

3. Input Capacity (million Btu/hr):

Rated Maximum Normal
(Indicate units if other than mmBiu/hr) {Indicate units if other than mmBtu/hr) (indicate units if other than rnmBtu/hr}
TO BE DETERMINED | 3,140 0.55

4. Output Capacity:

Rated Maximum Normal
(ib steam/hr) (ib steamv/hr) {ib steamvhr)

X Not applicable - operation does not produce steam.
5. Percent of Operating Time Used for:

Process: 100 %
Space Heat: 0 %

6. Type of Draft (check one):
[] Natural [ ] Induced X Forced
7. Type of combustion monitoring (check one):

[ ] Fuel/Air Ratio [ ] Oxygen [ ] Non
X Other (describe) FLAME '
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8. Type of Fuel Fired (complete all that apply):

Fuel” Fired as... Min. Heat Max. % | Max. % Max. Annual Average Hourly | Maximum Hourly
Content Ash Sulfur Fuel Use Fuel Use Fuel Use
(Btu/unit)
Coal [l Primary
[] Backup tons lbs Ibs
No. 2 Fuel Oil [ Primary
[[] Backup gal gal gal
No. 6 Fuel Qil [ ] Primary
] Backup gal gal ' gal
QOther** Qil 1 Primary
[ 1 Backup gal gal gal
Natural Gas Primary | 950/SCF NIL 51 MM 580 580
[] Backup ft® it t?
Wood [L] Primary
[1 Backup tons ibs Ibs
LPG [ Primary
] Backup gal gal gal
Other** (! Primary
[] Backup
Other** ] Primary
] Backup

* Please identify all combinations of fuels that are co-fired:

** |dentify other fuel(s):

Coal-Fired Units
9. Type of Coal Firing (check one):

[ ] Pulverized-Wet Bottom [_] Hand-Fired []Chain Grate  [_] Traveling Grate
[] Pulverized-Dry Bottom [_| Cyclones [ ] Spreader Stoker[_] Fluidized Bed
[ ] Underfeed Stoker [ ] Other (describe)

10.  Flyash Reinjection:

I:I Yes [ ]No
11.  Overfire Air:.
[ ] Yes [ ]No

_ Oil-Fired Units
12.  Oil Preheater:

[[] Yes - Indicate Temperature deg. F
[] No
EPA FORM 3101 — REV2005 Page 2
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