217/ 782-2113

CONSTRUCTI ON PERM T -- REVI SED
PERM TTEE
Exol on- ESK Conpany

Attn: Armand Ladage
R R #1, Box 200A

Hennepin, Illinois 61327
Application No.: 95060068 |.D. No.: 155801AAC
Applicant's Designation: SULFEROX Dat e Received: November 6, 2001

Subj ect: Silicon Carbide Furnaces Wth Sul fur Renpval System
Date |ssued: May 14, 2002
Location: ESK Road (875E), Rural Hennepin

Permit is hereby granted to the above-designated Permttee to CONSTRUCT

em ssi on source(s) and/or air pollution control equipnment consisting of pre-

guench mi st elimnator and system for renoval of sulfur containing conpounds

fromfour existing silicon carbide furnace groups, as described in the above

referenced application. This Permt is granted based upon and subject to the
findings and conditions which foll ow

This permt also constitutes approval with respect to the federal rule for
Prevention of Significant Deterioration of Air Quality (PSD), 40 CFR 52.21 to
construct this sulfur renoval system and to operate the above referenced
furnaces with such system in that the Illinois EPA finds that the application
fulfills all applicable requirements for PSD. This approval is issued
pursuant to the Clean Air Act, as anended, 42 U S.C. 7401 et. seq., the
Federal PSD regul ations promul gated thereunder at 40 CFR 52.21, and a

Del egati on of Authority agreement between the United States Environnenta
Protecti on Agency and the Illinois EPA for the adm nistration of the PSD
regul ati ons. This approval becones effective in accordance with the

provi sions of 40 CFR 124.15 and may be appeal ed in accordance with the

provi sions of 40 CFR 124.19. This approval is also based upon and subject to
t he findings and conditions which follow.

Fi ndi ngs

1. Exol on- ESK has requested a permt to construct a system for renpving
sul fur conpounds fromthe off-gases fromits existing silicon carbide
furnaces. The proposed equi pment to be constructed includes a m st
elimnator and a Dow Sul ferox system The systemis expected to
provi de at | east 68 percent control of sulfur dioxide em ssions fromthe
furnaces on an annual basis.

This systemwi ||l also renpve particulate matter fromthe furnace
of f - gases.



Hennepin is located in Putnam County. The area is designated attai nnment
for sul fur dioxide (SO).

Exol on- ESK becane subject to PSD when a fourth furnace group was
installed in 1990. Construction of a control system was begun at that
time, but the system was never finished. The Sulferox control system
now being planned is a replacenent for that control system
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The 11

After reviewing all the materials submitted by Exol on-ESK, the Illinois
EPA has determ ned that the project will (i) be in conpliance with al
appl i cabl e Board em ssion standards and (ii) utilize Best Available
Control Technol ogy (BACT) on enissions of sulfur dioxide.

The air quality analysis submitted by Exol on-ESK and revi ewed by the
I1linois EPA shows that the proposed project will not cause violations
of the anmbient air quality standard for sulfur dioxide. The air quality
anal ysis al so shows conpliance with the allowable sul fur dioxide

i ncrenent.

The Illinois EPA has determ ned that the construction of the proposed
project conplies with all applicable Illinois Air Pollution Contro
Board Regul ations and the federal Prevention of Significant
Deterioration of Air Quality Regul ations (PSD), 40 CFR 52.21.

A copy of the application and the Illinois EPA s project summary and a
draft of this permit were placed in a location in the vicinity of the
Exol on- ESK, and the public was given notice and opportunity to exam ne
this material and to submt comments and to request a public hearing on
this matter.

linois EPA is issuing approval to construct the proposed project subject

to the followi ng conditions and consistent with the specifications and data

i ncl ud
appr ov

ed in the application. Any departure fromthe conditions of this
al or terns expressed in the application would need to receive prior

witten authorization of | EPA

2a.

Condi ti ons

Standard conditions for issuance of construction permts, attached
hereto and incorporated herein by reference, shall apply to this
project, unless superseded by the foll owi ng special conditions.

The off-gas fromthe silicon carbide furnaces shall be collected and
oxidized by a flare or other conmbustion device prior to discharge to the
at nosphere to convert hydrogen sul fide and other sulfur conpounds in the
of f-gas to sul fur dioxide, water and carbon di oxi de and the carbon
nmonoxi de in the off-gas to carbon di oxide.

The silicon carbide furnaces shall be equipped with a sulfur renova
systemto process the off-gas to renove hydrogen sulfide prior to
oxi dati on.

i The hydrogen sul fide content of the off-gas prior to conmbustion
shal | not exceed 500 ppm except as provi ded bel ow.

ii. Operation of the silicon carbide furnaces w thout the sulfur
removal systemis allowed during startup, shutdown, nmintenance



Page 3
and mal function for up to 21 days (504 hours) per year based on a
runni ng total of nonthly data.

A For the purpose of this provision, the definition of
“mal function" at 40 CFR 60.2 shall apply.
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B. "“Mai nt enance" nmeans the carrying out of activities to keep
equi pnment in proper operating condition, including
i nspection, adjustnent, lubrication, cleaning, and repair
and replacenent of conponents. Maintenance nmay occur while
equi pnent is operational or nmay require turndown or shutdown
of equi prment, which can be coordinated with equi pnent
turndown or shutdown for other reasons.

The sul fur renoval system shall be installed and mai ntained with
spares for critical punps, air blowers, reliable operating

i nstrumentation, and other features which night reasonably be used
to mnimze the frequency and duration of nmalfunctions.

At all times, including periods of startup, shutdown, nmintenance
and mal function, the silicon carbide furnaces and associ ated
control system shall be nmintained and operated in a manner
consistent with good air pollution control practice for mnimzing
em ssions of sul fur dioxide and other pullutants, consistent with
ot her provisions of this permt.

Practices shall be carried out to nminimze and aneliorate failures
in the plastic tarp covering the furnace that will result in

rel ease of fugitive enmission fromthe operation of the furnace,

i ncluding the follow ng:

A The Permittee shall adequately install the plastic tarp
covering the furnace before startup

B. The Permittee shall visually inspect the plastic tarp during
the heating period of the furnace, at |east once per shift;

C. The Permittee shall pronptly cool the furnace after the
plastic tarp is taken off, either as a result of conpletion
of the furnace cycle or failure of the tarp

The operating |evel of the silicon carbide furnaces shall be
reduced as soon as practicable to 3 furnaces during outage of the
sul fur renmoval systemrelated to malfunction. |If a fourth furnace
cannot be conpletely shutdown due to the potential |oss of
pressure from process generated gases and subsequent col |l apse of
the plastic tarp enclosing the process, then the electricity to
the fourth furnace shall be maintained at a | evel reasonably
necessary to naintain tarp integrity.

A Notice of routine major maintenance shall be subnitted to the
I1linois EPA 10 days before the start of such naintenance, or
as soon as practicable if 10 days notice cannot be provided.
Such notice shall provide a description, explanation, and
schedul e for the intended nai ntenance activities.
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3a.

4a.

5a.

B. Notice of plastic tarp failures and other nalfunctions that
are longer than one hour in duration shall be submtted to
the Illinois EPA as soon as practicable but not nmore than 10

days after the start of malfunction. Such notice shal

provi de the date, tinme, duration, description, and

expl anation of the mal function.
A mist elimnator or other pretreatnment system shall be operated to
renove particulate matter fromthe off gas-prior to entering the sulfur
renmoval system

i There shall be no visible em ssions of particulate matter from any
bui l di ng or operation at the source.

ii. Em ssions of particulate matter fromall stacks on materia
handl i ng and processi ng equi prent shall not exceed 0.015 grains
per dry standard cubic feet.

iii. Finished products of the silicon carbide operation shall only be
moved in trucks or railroad cars that are covered or encl osed.

Condition 2 and 3 represent the application of the Best Available
Control Technol ogy as required by Section 165 of the Clean Air Act.

Open storage piles, roadways, parking facilities and other points of
potential fugitive particulate matter emi ssions at the source shall be
mai ntai ned and treated to significantly control such em ssions.

The Permittee shall follow the witten operating programsubnitted with
this application describing the points of potential fugitive particulate
matter em ssions and the practices used to reduce such em ssions.

Eni ssions of sulfur dioxide fromthe silicon carbide furnaces shall not
exceed the following linmts:

i Uncontrol |l ed em ssions shall not exceed 2400 | b/ hr, based on 100
percent conversion of sul fur containing conpounds in the off gas
streamto sul fur dioxide.

ii. Controll ed em ssions shall not exceed 760 | b/ hr when the sul fur
renmoval systemis operating.

iii. Annual em ssions including outage of the control equipnent, shal
not exceed 2,150 ton/yr. Conpliance with this limt shall be
deternmined froma running total of 365 days of data.

Conpliance with Conditions 5a(i) and (ii) shall be determ ned on a 3-
hour bl ock average basis as neasured by a continuous emni ssion nonitoring
systeminstalled on the afterburner discharge.
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7a.

Total emissions fromthe silicon carbide furnaces shall conply with the
following limts. The hourly limts do not apply to emi ssion associ ated
with failure of a tarp on a furnace, as addressed by Condition

2(c) (iii).

i Em ssi ons of carbon nonoxi de shall be | ess than 75.0 pounds/ hour
or bel ow detectible Ievels.

ii. Em ssi ons of reduced sul fur conpounds, including hydrogen sulfide
shall be less than 11.0 pounds/hour or bel ow detectible |evels and
39.8 ton/yr.

iii. Emssions of nitrogen oxides shall be | ess than 36.0 pounds/ hour
iv. Em ssions of particulate matter shall not exceed 22.5 pound/ hour
and 23.3 ton/yr.

Condition 4 and 5 are required to ensure that the project will be
constructed and operated in accordance with the description presented in
the application.

The silicon carbide furnaces and associ ated sul fur removal system nay be
operated under this construction pernmt until the CAAPP Pernit is issued
or revised if the emission rates in this pernmit are different than those
in the CAAPP permt.

Upon request by the Illinois EPA the, the Permittee shall perform

em ssion stack testing of the sulfur renoval system the follow ng tests
shall be conducted by an approved testing service, during conditions

whi ch are representative of maxi mum emni ssions fromthe silicon carbide
furnaces.

i The hydrogen sul fide, carbonyl sulfide and carbon disulfide
concentrations and nmass flow rates in the off-gas before and after
the sul fur renoval system

ii. The sul fur dioxide enissions follow ng oxidation

iii. The nitrogen oxides, carbon nonoxi de and particulate matter
em ssions foll ow ng oxidation.

The foll owi ng nethods and procedures shall be used to the extent
practicable for testing of em ssions: Refer to 40 CFR 60, Appendix A
for USEPA test nethods.

Locati on of Sanple Points USEPA Met hod 1
Gas Flow and Vel ocity USEPA Met hod 2
Particul ate Matter USEPA Met hod 5

Sul fur Di oxi de USEPA Met hod 6
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Ni trogen Oxi des USEPA Met hod 7
Car bon Monoxi de USEPA Met hod 10
Hydrogen Sul fide, Carbonyl Sulfide

and Carbon Disul fide USEPA Met hod 15

To the extent that a different nethod is deemed necessary, the Pernittee
shall submit a description of the test nethod to the Illinois EPA for
approval prior to using such test nethod.

At least 60 days prior to the actual date of testing a witten test plan
shall be submitted to the Illinois EPA for review and approval. This plan
shal |l describe the specific procedures for testing, including as a m ninmum

i The person(s) who will be perform ng sanpling and anal ysis and
their experience with simlar tests.

ii. The specific conditions under which testing will be perforned,
i ncludi ng a discussion of why these conditions will be
representative of maximum eni ssions and the neans by which the
operating paranmeters for the furnace and sul fur renmpoval system
wi Il be determ ned.

iii. The specific determ nations of em ssions and operation which are
i ntended to be nade, including sanpling and nonitoring |ocations.

iv. The test method(s) which will be used, with the specific analysis
met hod, if the nethod can be used with different anal ysis nethods.

V. Any minor changes in standard nethodol ogy proposed to accommodat e
the specific circunstances of testing, with justification

Prior to carrying out these tests, the Illinois EPA s regional office
and the Illinois EPA s Source Em ssion Test Specialist, and the Bureau
of Air, Conpliance Unit (see Condition 13) shall be notified a mninmm
of thirty (30) days prior to the expected date of these tests and
further notified a mnimum of five (5) working days prior to the test of
the exact date, tine and place of these tests, to enable the Illinois
EPA to witness these tests.

I1linois Environmental Protection Agency

Di vision of Air Pollution Control - Regional Ofice
5415 North University
Peoria, Illinois 61614

I1linois Environmental Protection Agency
Attn: Source Em ssion Test Speciali st

Di vision of Air Pollution Control

Ei senhower Tower

1701 First Avenue

Maywood, I1linois 60153
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e. Three copies of the Final Report(s) for these tests shall be subnitted
to the Illinois EPA within 30 days after test results are conpiled and
finalized. The Final Report shall include as a m ninmm

A sunmary of results
General information

Description of test nmethod(s), including description of sanpling
poi nts, sanpling train, analysis equipnent, and test schedul e

iv. Det ai | ed description of test conditions, including
A Process information, i.e., nmode(s) of operation, process
rate, e.g. nunber of furnace groups operating,
B. Control equiprment information, i.e., equipnment condition and
operating paranmeters during testing, and
C. A di scussion of any preparatory actions taken, i.e.
i nspecti ons, maintenance and repair
D. H,S concentration neasured by the nonitoring system
V. Data and cal cul ations, including copies of all raw data sheets and
records of |aboratory anal yses, sanple calcul ations, and data on
equi pnent cal i bration.
f. Submittals of information shall be made as fol |l ows:

Subnmittal of Test Plan - one copy to Source Enm ssion Test
Speci al i st.

Notices of Test - one copy to Source Eni ssion Test Specialist, one
copy to the Regional Ofice, and one copy to Conpliance Unit.

Final Report - one copy to Source Em ssion Test Specialist, one
copy to the Regional Ofice, and one copy to Permit Section.

The Permittee shall nmamintain records of the following itens to allow the

I1linois EPA to review conpliance with the requirenents in Condition 2
t hrough 5.

a.

Records, on a hour-by-hour basis, of the nunmber of furnaces
operating (generating off-gas) and the status of the sulfur
renmoval and oxidation systens.

The foll owi ng records shall be kept on at least a nonthly basis:
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Vi .

Use of petroleumcoke (ton), with sul fur content (average
w. 9.

Silicon carbide production (ton).

Sul fur conpounds generated in off gas based upon em ssion
factors devel oped from em ssions testing (ton sulfur).

Sul fur recovered by sul fur renoval system (ton).

Sul fur di oxi de em ssions (ton).

Duration of furnace operation wi thout the sulfur renova
system (total hours and hours during startup, shutdown,

mai nt enance or mal function respectively) and wi thout the
oxi dation system (total hours).

The Permittee shall maintain the follow ng recordkeeping rel ated
to capture of em ssions:

Witten procedure for the operation of the plastic tarp

encl osing the furnace, which describes proper installation
operation and renmoval procedures and any other practice to
reduce the failure of the plastic tarp and fugitive em ssion

Logs of operating tinme for the capture system (i.e. bypass
directly to flare), pretreatnent and sul fur renmpoval systens,
and nonitoring equi pnent.

Log of visual inspection of the plastic tarp enclosing the
furnace, recorded at |east once per shift during operation

Log of failures of the plastic tarp enclosing the furnace,

i ncluding date and tine, description of failure, duration
corrective action taken.

Current information for the typical composition of off gas,
i.e. carbon nonoxide, hydrogen sulfide and carbonyl sulfide
(COS) content and estimted amount of off gas di scharged
directly to the atnosphere to allow estimates of fugitives
em ssions fromtarp failures to be made.

Mai nt enance | ogs for the capture system pretreatnent and sul fur
renoval system detailing all routine and non-routine maintenance
performed, including dates and duration of any outages.

records required by this permit shall be retained for at |east three
years at a readily accessible location at the source and shall be
avail abl e for inspection by the Illinois EPA
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10. If there is an exceedance of the requirenents of this permt as
deternmined by the records required by this permt, the Permttee shal
submt a report to the Illinois EPA within 30 days after the exceedance.

The report shall include a copy of the relevant records, and a
description of the exceedance or violation and efforts to reduce
em ssions and future occurrences.

11. Wth the annual report required by 35 I1l. Adm Code 201. 302, the
Permttee shall report:

a. The source's enissions of SO, and PM wi th supporting cal cul ati ons.
b. The maxi mum sul fur content of the off-gas as determ ned by the CEM

c. Any exceedance of applicable requirenments, with date, duration
description of exceedance and expl anation, not reported pursuant
to Condition 10.

12. The Permittee shall continue to subnmit a report every three years with
the annual report that summarizes the causes of outage of the sulfur
removal system and the nature of the associated outages and eval uates
operational or physical changes, such as installation of paralle
equi pnrent, that could be inplenented to significantly reduce the
duration and severity of outages.

13. Al notifications and reports required by this pernmit should be sent to
the Illinois EPA at the followi ng address, unless otherw se specified:

I1linois Environmental Protection Agency
Bureau of Air

Conpl i ance Unit (#39)

P. 0. Box 19276

Springfield, Illinois 62794-9276
14. Thi s approval to construct does not relieve the Permittee of the
responsibility to conply with all Local, State and Federal Regul ations
which are part of the applicable Illinois State |nplenmentation Plan, as

well as all other applicable Federal, State and Local requirenents.

This permit has been revised to clarify the enmission limits in Condition 5a,
which reflect 68% of control efficiency of sulfur dioxide, as a result of
July 17, 2001 emi ssion test.

If you have any questions on this pernmt, please call Ricardo Ng at

217/ 782-2113.
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Donald E. Sutton, P.E.
Manager, Permit Section
Di vision of Air Pollution Control

DES: RNG. j ar

cc: Regi on 2
USEPA






