FLORIDA MINING & MATERIALS

CONSTRUCTION MATERIALS DIVISION

P. 0. BOX 6, BRODKSVILLE. FLORIDA 34605-0006
TELEPHONE (904) 796.7241

C. M. COLEMAN, JR.
VICE PRESIDENT & GENERAL MANAGER November 29 f 1985

Mr. C. H. Fancy, P.E.

Bureau of Air Regulation

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr. Fancy:

Enclosed 1is an application to amend the existing construction
permit for Florida Mining & Materials' number two kiln at 1its
Brooksville, Florida cement plant. The amendments are requested
in order to allow this kiln to operate at maximum efficiency, with
slightly higher clinker production rates.

Stack test data shows that the kiln is operating in compliance with
the permit's hourly emission limits for sulfur dioxide, nitrogen
dioxide and particulates. Therefore, no changes are requested in
the currently permitted hourly emission rates of those pollutants.
The application includes a request for increased hourly emission
levels for carbon monoxide and total hydrocarbons, to accurately
reflect both current operating practices and operating at increased
production rates. Increases in these two parameters are explained
in the text of the application.

Please note that none of the amendments requested herein pertain
to Florida Mining's proposal to burn waste fuels. Florida Mining
requests these amendments to reflect operations with coal and
conventional fuel and to enable the plant to step up production to
meet the increased demand in the market.

Si rely,

. M. Coleman, J;af‘i
Vice President a General Manager

CMC,Jr:gm
Enclosure
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APPLICATION TO AMEND
AIR POLLUTION SOURCE PERMIT

FLORIDA MINING AND MATERIALS
NO. 2 KILN

December 1, 1989

Volume [

Cross/Tessitore & Associates
4763 South Conway Road, Suite F.
Orlando, Florida 32812

(407) 851-1484
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DEC 4 1988

DER ABGFATION TO OPERATE/CONSTRUCT AIR POLLUTION SOURCES

SQURCE TYPE: Portland Cement Plant [ ] Hew! (x] Existingl

‘Vl .' . - . 3 . . - .
APPL[hAT[ON TYPE: | | Cons(ructl;l [ ] Operation {X] Modilication

COMPANY NAME: Florida Mining and Marerials COUNTY: Heypanda

Identify the specific emission point source(s) addressed in this application {(i.e. Lime

Kiln No. & with Veuturi Scrubber; Peaking Unit Ho. 2, Gas Fired) No. 2 Cement Kiln

SOURCE LOCATION: Street U.5. Highway 98 City NW of Brooksville
IreM: East 17-356.00 North 3169.89
Latitude 28 ° 138" 14 "N Longitude gy * 2g' 95 "W

APPLICANT NAME AND 'I"['l'l,l’,:HC.M. Colceman » Jr., Vice President

APPLLICANT ADDRESS: PO, Box 6, Brooksville, Florida 34605-0006

SECTION I: STATEMFENTS BY APPLICANT AND ENGINEER

A.  APPLICANT

I am the undersigoed owner or aonthorized represeatativer of Florida Mining & Materjals’

1 certify that the stateneuts made in this application for a Modification

permit are truoe  correct amdl complete to Lhe best of wy knowledpge and beliel. Furlher,
1 agree to maintain and operate the pollution control source and pollution control
facilities in such a manner as to comply with the provision of Chapter 403, Florida
Statutes, and all the rules and regulations of the departmeant and revisions thereof, 1
also vnderstand that a permit, if granted by the department, will be ptis ferable
and 1 will promptly notify the department upon sale gr legal trausfer of fpermitted
establishment.

*Attach letter of aulhorization Signed:

C.M. Coleman, Jr., Vice Presiflent
Name and Title {Please Type)

Date: ﬁé[’ifj## [elephone flo_(g_oli) 796-7241
B,  PROFESSIOHAL ENCINEER RECISTERED I[N FLORIDA {where requived by Chapter 471, F.S.)

This 1s Lo cevtify that the enpinecving features of this pollution control project hawe
been designed/examioed by we and Tanwd o be fn conformity with modern cupineering
principles applicable to the treatment and disposal of pollurants characterized (n the
permit applicat ion, There s rveasonable assurance, in owmy prolessional judgment, that

I See Florida Administrative Code Rule 1/7-2.100(57) and (104)

DER Form }17-1.202(1)
Effective October 31, 1982 Pape | of 12



1

the pollution control facilttles, when properly malntained and oparated, will dlachsrge
an effluent that complice with all applicable statutes of the State of Floride and the
“rules and raequlatlionn of the dapartment. It is alao ngreed that the undersigned will
|Furnish, {f nuthorized by the owner, the appllcant a eet of inatructlonas for the proper
lmnintenancc and operation of the pnllution controil Facilities nand, if applicable,

DOIIUtLUH qources.
& /é/ / //
Slg.ed : Vo ) 1 > /M‘\A

Joseph sitore, P.E.
3 ~S Name (Please Type)

[

Cross/Tessitore & Associates, P.A.
- Company Name (Plense Type)

{ 4763 South Conway Read, Orlande, FL 32812
Mplling Address (Plesse IType)

1 flda Registratlon No. 23374 Date: 11247Z}’? Telephone No. (407) 85]1-1484
SECTION II: GEMERAL PROJECT INFORMATION

?Dencriba the nature and extent of the project. Refer to pallution control equipment,
" and axpoctnd tmprovements in source performance ans a result nf inatallatleon. State
_whether the project will reoult in full compilance. Attach additional sheet if

i necessory.

See Supplemental Information; Section IT

Schedule ol project covered in this npplication {(Conatruction Parmit Applicatian Only)

> Start of Conatruction Camplatian of Conatruction

foats af pollution rcontral ayatem{a): {Notn: Show brenkdown of patimated conats only

far individual components/units of the project serving pollution contrel purposes.
Informartlon an actunl cnsta ahall be futnished with the applicatlion For operatlon

_permit.) The following information represents the initial costs associated with the existing

baghouse system. No additional air pollution control equipment will be required for the
subject modification. : . :

Baghouse Equipment _ : $2,825,000.00

Erection ) | $2,800,000.00
TOTAL $5,625,000.00

Indicntn any previonun OER permitn, ordern and notlera asacciabted with the emianjion
point, Ineludlng permit Llanvancs and mxplration dnten,

See Supplemental Information: Section II

~t

}
H Faoaem 17-1.,202(1)
‘factive Dctober 31, 1902 Page 2 of 12
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Requested permltted esquipment operating tilme: hrs/day 24 ; daysa/wk_ 7 : wka/yr 50 H

ir powsc plant, hrs/yr : If sensonal, desccibe:

U

IT this ls a new soucce ar ma jor modificatlon, answar the following guestiona,
Ti(Ysa ar No)

‘1. Is this soutce in a non-attainment ares for s particular pollutant? NO

a. If yes, haa "offset" benn applliaed?

b. If yesa, haa "lLawest Achievable Emisaion Rate” been applled?

| c. If yes, list non-attainment pollutants,
2. Does best available control tachnology (OACT) apply to thls source? 1
YES
IT yen, nes Section VI.
3. ‘Daes the State "Praventlon of Slgnificant Deteciorlation” (PSD) 2
requirement apply to thla aource? If yes, sem Sactions VI and VII. YES
;ﬁﬁ. Do "Standardn of Parformance fer New Stationnry Sources" {NSPS) YES
eapply to this aource?
AN
%5. Go "Natlonal Emiselon Standards Ffor Hnzardous Alr Pullutanta®
= (NESHAP) apply to thils source? NO
Yo "Nensonably Avallable Control Technolagy™ (RACT) requiremants sapply
fta this source? NO
a. [Ff yea, for what pollutants?
; b. If yea, In addition tn the informatlon required In this faocm,
any Informatlon raquasted in Rule 17-2,.650 munt be nsubmittaed.
ﬁttach ail nupportive Information emlated to any rnnwer of "Yen". Attach any Jusktifi-

‘cation for any answar of "No" thnt might be connidecad quentionnble.

All supportive data is included in the Supplemental
Information Sections of this Application.

1 BACT has been determined for particulate emissions under the previous Permit
AC 27-30450; BACT has been determined for Sulfur Dioxide and Nitrogen Dioxide (NOx)
under the previous Permit AC 27-138850. No BACT review was required for Carbon
Monoxide and volatile organic compound emissions.

[

2 PSD compliance for particulate, Sulfur Dioxide and Nitrogen Dioxide (NOx)
was established under previous Permit AC 27-138850 (PSD-FL-124).
1

1 iform 17-1.202(1) .

‘ective Dctober 31, 1902 Page 3 of 12
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SECTION 111t

\ | Raw Materlals and Chamlcals Uaed ln your Proceass,

1f npplicnbler

AIR POLLUTION SOURCES & CONTROL DEYICES (Other than Inclnsrators)

E Conteminantn Utilizatlon
Oaacription Typn %~ "Wt finte ~ lbn/hr Naelate to Flow Diagram
“Lmestone Particulate 0.02 207,640
_fand/Clay Particulate 0.08 20,774 SEE_SHPPLEMENTAL
L.y Ash Particulate 0.14 26,182 INFORMATION: SECTION V
3 ‘aurolite Particulate 1,40 2,704 FIGURE V-1
Mill Scale Particulate 1.40 2,704
]. Procsss Rate, Ll appllcables: (Seo Section Vv, Item 1)
'+ 1. total Process Input Rats (lbe/hr): 260,000 [20Ted VS inpo 1P bl
4.::‘ ——C[\ R - , ,f
2. Product Welght (lba/hr): 159,250 P e B O i

-t Alrhorna Contnminnnts Emitted:
yne addltionml shoeta

-2 emlasslon polnt,

(Infocmatlon In

thlns

at naceanary)

table muat be submitted for each

T Allowed?
Emlsnlnnl Fmisasian Allnwnblnl Potantinld Relate
Namn of Antm par Efminmion Emiaplon to Flaow
Cantamlnant Haximum Actunl Mule lba/hr 1bn/hr T/yr Diagram
: lba/hr  I/yc 17-12
T
SEE SUPPLEMENTAL INFORMATION: SECTION TITII, |TABLE TTI-1

lSee Sactlon ¥, Item 2.

Ilufnrnnca appllcable amianion atandardn and units (e.qg. Rule 17-2.600(5)(b)2. Table Ir,
£. (1) - 0.1 pounds par milllon BTU hant input)

5 .mlewlated fram oparating rata and applicabla ntnandard.

’Enluilon, Lf mource oparntad without control {(Sem Sactlon ¥, Itam 3).

17-1.202(1)
n,

SR Farm

Tfrfasttya MHavanmhar 1117

Pagm A alf 12




b Control Devicen: {(See Section V, ITtem 4)

Range of Particles Basis for
\ Name and Type Contaminant Efficiency Size Collected Efficiency
FModel &% Serial No.) ] {(in microns) (Section Vv
' {If applicsable) Item 5)
Tuller Reverse Air Particulate 199.97 0-60 Testing
! .
(Variable Cycle)
3
3
T " Fuels
) Consumptiaon*
I Type (Be Specific) Maximum Heat Input
i avg/hr max./hr (MMBTU/hr)
gyl e A
fral 17T 20,640 1b/hr 24,000 1b/hr 59 eisn. 300 W3 150
Lhorice * 1,779 gal/hr 2,069 gal/hr 300
_&
*

H

Units: Natural Gas--MMCF/hr; Fuel Oils--gallons/hr; Coal, wood, refuse, other--1lbs/hr,

il Anailysis: See Supplemental Information: Section III, Tables I1I-2 and III-3.

ercent Sulfur: : Parcent Ash:
Lisity: Iba/gal Typical Percent Nitrogen:
it Capacity: BTuU/thb

BTU/gel

a

tnec Fuel Contaminants (which may cause afir pollutlon):

If applicable, indicate the percent of fuel used for space heating.

- ual Average ) Maximum

- Indicate liquid or solid wastes ganerated and method of disposal.

Solids collected from the fabric filter during normal operation will be

returned to the

kiln feed and recycled through the system.

T Form 17-1.202(1)
ffective November 30, 1982 Page 5 af 12

" To be uséd during start-up of kiln operations and during periods when raw materials

| feed is stopped and kiln temperature must be maintained.

r



Etmiseion Stack Geometry snd Flow Cherecteristics {Provide data for each stack):

“tack Helight: 90 ft. Stack Diameter: 16.0 re.
.Ls Flow Rate: 300,000 acFM_ 199,000 DSCFM Gss Exit Temperaturae: ~386 oF.
“"wter Yapor Content: ~10 % VYelocity: 24.87 FPS
i -
i SECTION 1IV: INCINERATOR INFORMATION N/A
%
. Type of Type O Type 1| Type 1I Type III] Type IV Type V Type -VI
g Waste | (Plastics)] (Rubbish) {(Refuse) {Garbage)] (Patholog- (Liq.& Gas| (Solid By-prod.}
{ ical) By-prod.)
"actual
1b/hr
Inciner-
, ated
Uneon-
ttrolled
Z1bs/hr) '
“zscription of Waste
Total Weight Incinerated (lbs/hr) Design Capacity {(1lbs/hr)

'$proximate Number ofF Hours of Operation per day day/wk wks/yr.

Manufacturer

Vate Constructed - Model No.

.‘-

Yolume Heat Release Fuel Temperature
(Ft)? (BTU/hr ) Type BTU/hr (°F}

[}

rimary Chamber

|m5econdary Chamber

tack Helight: ft. Stack Diamter: Stack Temp.

"as Flow Rate: _ ACFHM DSCFM* Velocity: FPS

If 50 or more tons per day design capacity, submit the emisaiona rate In grains per stan-
dard cubic foot dry gas corrected to 50% excess air.

:ypa of pollution cortrol device: [ 1 Cyelone [ ] wet Serubber { ] Afterburner

{ ] Other (apecify)}

TR Farm 17-1,202(1)
'ffective Npvember 30, 1982 Pege 6 of 12



3

tief description of operating charscteriatics of control devices:

i imata dispoaal of any effluent other than that emitted from the stack {acrubber water,
sh, atc.):

p

TE: items 2, 3, 4, 6, 7, B8, and 10 in Section ¥V must be included where applicable,

SECTION ¥: SUPPLEMENTAL REQUIREMENTS

: See Supplemental Information: Section V
lease pruvide the foliowing supplements where required for this application,

1

é Total process input rate and product weight -- show derivation (Rule 17-2.100(¢127)]

To a conatruction applicafion, attach besis of emission eatimate {e.g., design calcula-

% tions, deasign drawings, pertinent manufacturer’'s test data, stec.) snd attach proposed

made.

Attach basis of potential diacharge {(e.g., emission factor, that is, AP&4Z test).

B trol systems (e.g., for baghounse include cloth to air ratio; for scrubber include
crogss-section asketch, design pressure drop, atc,)

5. With construction permit application, attnch dacivetion of contral device(s) efficien-
cy. Include test or design data. Items 2, 3 and 5 should be consiastent: sctuol emis-
sions = patential (l-efficienecy).

5. An 1 1/2" x 11" flow diegram which will, without cevesling trade sccrets, identify the

individual apncationas and/or procenana, Indicntn where raw materialas entnr, where sol-
id and liquid waste naxit, where ganeoun smianions and/or airborne particles are nvolved

and where finished products asre obtained.

A B 172" x 11" plot plan ahowing the locntion of the aptablishmont, and pointa of air-
borne emissiana, in relation to the surrounding nrea, rceaidences and other pormanent

ntructuren and roadwayes (Exaompla: Copy of ratavant portion of USGS topogeaphic map).

An 0 L/2" x 11" plat plan of facility ahowing the location of manufacturing proceoann

and outleta for airborne emissiona, Ralate all Flows to the flow diagram,

OER Form 17-1,202(1)

“fective November 30, 1982 Page 7 of 12

methods (e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to show proof of compliance with ap-
plicable adtandarda. lTo sn operation application, attach test resullts or methods wused
to show proof of compliancae. Information provided when spplying for an operation per-
mit from a construction permit shamll be indicative of the time at which the test wao

With construction permit application, include design details for all air pallution con-



10,

3

The appropriate application fem In accordance with Rules 17-4.05. The check should be
made payable to the Department of Environmental Reguletion.

With an application for operstion permit, attech m Certiflicete of Completion of Con-
struction indiceating thst the scurce was constructed a3 shewn {n 'the construction

permit,

SECTION YI: BEST AVAILABLE CONTROL TYECHNOLOGY N/A

[ACT levels have been previously determined in Permit AC 27-138850 an

A.

Are standnrds of prerformance” for new stationary sources pursunng'ggewh?ué.F?§?1$dﬁq %&T304‘

applicable to the Bource?

{ ] Yes [ ] No

Contaminant Rate or Concentraetion

o]

- ¥
1
1

.‘;‘_

Xoae

Hoa £PA declared the bent avnilable control technology for this claasas of sources (IF
yes, attach copy)

[ 1 Yes [ ] No

Contaminant Rate or Concentration

What emission levels do you propese as best avallable control technology?

Contaminant Rate or Concentration

N. Dencrihe the exinting control and treatment technology (if nny).
' 1. Control Device/System: 2. Operating Principlen:
J. Efficiency:" 4. Capital Conta:
-uplatn method ol determining
”?R Form 17-1.202(1)
;rectlve November 30, 1902 Pagn B of 12



5. Useful Lilfe: 6. Operating Lomata:
7. Energy: 8. Maintenance Cost:
| 9. Emiasions:

Conteminant Rate or Concentretion

LS

m;lJ

10. Steck Parameters

a. Helght: ft. b, Diametar:
€. Fflow Rate: ACFMH d. Temperature:

: e, Yelocity: Fes

E. Describe the control and trestment technology available (As many types eas
use additional pagea if necesaaryl}.

1.
'{ a. Control Device: b. Jperating Principles:
1
- c. Efficiency:l d. Capital Cost:
e. Useful Life: f. Operating Cost:
g. Energy:2 h. MHMaintenance Cost:
: i Availability of construction materials_and proceas chemicala:

j. Applicebility to manufacturing processes:

; k. Ability 'to construct wilh control device, install in available sapace,
within proposed levels:

2.

a. Contro] Device: - ‘ b. Operating Principles:
: c. Efl’iciency:1 d. Capital Cost:

e, Useful Life: f. Operating Cost:

g. Energy:2 h. Matntenance Cost:

i. Availability of conutruction materiala and process chemicals:

_lExplain method aof determining effliciency,
tnergy to be reported in unitn of electrical power - KWH deslgn ratae.

‘DER Form 17-1.202(1)
Effective November 30, 1982 Page 9 of 12

Ft.

GF.

applicable,

and operate
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i Desc

1.

a.
(2)
(3)

fuxplaln
" ‘nergy

JLR Form
fectiv

Appllcabillty to manufacturing processns:

Ability to conatruct with control device, inotall in avalleble sapace, and operate

within proposed levels:

Control Dnvlée: b. GOpetating Princliplen:
Efficluncy:l ) d. Capital Cost:

Useful Life: r. Opersting Cost:
Energy:2 h. Maintenance Costl:

Availebility of construction materials and process chemicala:

Applicability to menufacturing procesases:

Ability to construct with control device, install in aveilable space, and operate

within proposed levels:

Control Device: b. Opersating Principles:
Efficlency:} d. Capital Costs:

Useful Life: f. Operating Cost:
Energy:z h. Meintemance Cost:

Availability of construction materials and process chemicalsg:
Applicebility to manufacturing processes:

Ability to construct with control device, install in aveilable 9pece, and
within proposed levels:

ribe the control technology aelected:

Control Device: 2. Efficlency:l
Capital Conat: 4. Uneful Life:
Operating Cont: 4. Ennrqyzz
Hn%ntennnce Cost: . 8. Manufacturer:

Uth;r locationas where employed on aimilar processesa:
(1) Company:

Mailing Address:

City: (4} State:

method of determining efficliency.
to be reported tn unita of mlactrical power - KWIl dealgn rale.

17-1.202(1)
m November 30, 1982 Page 10 of 12
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(5) Environmental Managerc:
(6) Telephone No.:
(7) Emiseiona:!

Contaminant

Rate or Concentratlion

R

g

() Process Rate:!

b. (1) Company:

(2) Mailing Address:

{3} City:

(5) Environmental MHanager:
(6) Telephane No.:

1

{7) Emisslions:

Contaminant

(8)

State:

.

Hate or Concentration

iair eri

i
i.

(B) Process Rate:!l

10. Reason for selection and description of gystems:

lApplicant musat provide this information when available,

*Spercify bubbler (R) or continuous

“Favaileble, applicant must state the reasagn(a) why.

Should

this

information not

SECTION YII - PREVENTION OF SIGNIFICANT DETERIDRATION N/A

‘Company Monitored Dats

1. no, aitesn

Period of Monitaring

Other dntn recorded

be

Attach All datan or ostatiatical

PER Form 17-1.202(1)
~flfective Novemher m, 1982

Paqgnr
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1sp (_)_ s02e Wind spd/dir
to
dny yerar manth day year
nymmarien to this napplication,
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—rad

i
5
4

2. Instrumentation, field and Laborstory

A. Wan lnatrumentnation EPA referrnced or its equivelent? [ ] Yes [ I} No

b. W¥Was instrumentation calibrated in accordance with Department proceduresa?
{ 1 Yes [ ] No [ ] Unknown

Meteorological Data Used for Air Quallty Modeling

i. 5 _ Year(s) of datas from 0 , 01770 te 02 s 08/ 74

month day vyear month day vyear

2. Surface data obtained from (location) Tampa/Station No. 12842

3. Upper air {mixing height)} data obtmined from {location) *

4, Stability wind rose (STAR) dasta obtained from {location) *

Computer Models Used

1. Industrial Sourée Complex = Short Term Modifled? If yes, attach description.
2. Hodified? If yes, attach description.
3. Modiflied? If yes, ntiach description,
a. Modified? If yes, attach description.

Attach copies of all final model runs showing input data, receptor locations, and prin-
ciple output tables,

Applicants Maximum Allowable Emiassion Data

Pollutsnt Emissiaon Rate
TSP grams/sec
502 - grams/sec

Emission Dates Used in Model ing

Attach list of emission sources. Emission data required is source name, description of
point source (on NEDS point number), UTM coordinates, stack data, sllowable emissiansg,
end normal operating time.

Attach all ather information supportive to the PSD review.

Piascuss the social and economic impact of the selacted technology versus other applica-
ble tgchnologies .{i.e., joba, payroll, production, taxea, energy, etc.). Include
assesament of the environmental impact of the anurces.

Attach sacientific, engineering, and technical material, reports, publieations, jour-
nala, and other competent relevanl information describing the theory and application of
the requented best available control trchnolngy.

* For Complete output listing and modeling parameters see Supplemental Information:
Section VII

2R Form 17-1.202(1)
“fFfective November 30, 1982 Pagr 12 of 12
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SUPPLEMENTAL INFORMATION:
SECTION I1

1. Project Description

2. TableII-1
Permitting and Compliance Activities

13



SECTION 11
PROJECT DESCRIPTION

The subject of this Permit Application is the revision of Florida Mining and
Materials' (FM&M) current construction permit for the No. 2 Kiln (Source E-19).
This application does not involve any physical modifications to the kiln. Rather,
these permit amendments are requested to enable FM&M to operate at a higher
rate of production to meet the market's increasing demands for cement, and 10
improve the efficiency of the operation. The change for the CO limit is proposed so
that the parameter will cover all the CO emissions from the kin, not merely those
that result from burning coal.

The requested revisions to the permit include the following: 1) An increase in the
permitted clinker production rate; 2) An increase in the permitted coal consumption
rate; 3) An increase in the permitted maximum annual hours of operation; 4) The
use of Flolite (a refined oil product) during start-up of the kiln; 5) Operation of the
kiln without the raw mill; 6) Increases in the annual emissions for SO, and NO, (the
kiln is operating in compliance with the nourly emissions limits, but the increase in
the number of operating hours will result in higher annual emissions); 7) increases
in the permit's limits for emissions of CO and VOC's. -

The permit's current CO limit is based solelv on EPA's AP-42 emissions factor for
coal combustion sources. The kiln exit gases, however, also contain non-combustion
related CO that is generated in the process from the chemical reactions that occur
in the calcination of calcium carbonate in the kiln. Therefore, stack testing and
monitoring cannot accurately determine compliance with only the combustion
source limut. For thai reason, a revised CO limit is proposed to accurately reflect
the CO that is generated from both coal combustion and the process. In addition,
the proposed CO limit includes adjustments based on operations at the higher
operating hours limit.

The revised CO limit would include an actual emissions increase of 15.3 tpy from
combustion sources, reflecting the increased operating hours and increased coal
feed rate. Except for that incremental increase, the proposed higher limit would
reflect the kiln's current CO emissions from both coal combustion and the process.
The actual emissions increase resulting from increased coal consumpuion and
greater hours of operation is, therefore, well below the 100 tpy significance
threshoid.

The VOC limit inciuded in the application is based on EPA's proposed limit for

industrial furnaces and is representative of good operating practices. The proposed

increase in VOC limit would result in an actual annual increase of 20.6 tons of

%rnissions, which is significantly less than the significance threshold of 40 tpv for
0OCs

Estimated emissions resulting from these source revisions and relating to the
current Permit Number AC27-138850, are detailed in the supporting information
for Sections III and V of this Application. The baghouse currently operated with

L4




the No. 2 Kiin will remain as the air pollution control device, thus continuing to
provide Best Available Control Technology (BACT), as previously determined.

The current permit for the No. 2 Kiln specifically prohibits kiln operation when the
raw mill is down. This prohibition was based on the fact that the raw mill, which
receives the hot kiln exhaust gases prior to the baghouse, provides some additional
scrubbing for the removal of acid gases. This was especially critical during the
operation under Permit A027-65207 which limited the SO, emissions from the kiln
to 3 pounds per hour. However, the recent permit allows SO, emissions of 12
pounds per hour and the dependence on the raw mill scrubbing is no longer critical.
Test results, provided in Exhibit V-1, show that SO, and NOy emissions do not
exceed the current allowable levels while the raw mill is down.

Further, in order to optimize the kiln productivity, it is necessary to operate the kiln
when feed is available but the raw mill is inoperative due tc maintenance and/or
insufficient feed storage capacity. For these reasons a revision of the permit
conditions is requested to allow kiln operation while the raw mill is down. A
summary of the proposed permit revisions is provided below.

Parameter _Current Limit___- Proposed Limit
1) Production Rate 120 T/hr 130 T/hr
2) Coal Consumption Rate 10.5 T/hr 12 T/hr
3) Operating Hours 7,896 hr/yr 8,400 hr/yr
4) Raw Mill Up Up/Down
5) Flolite * - *250 hr/yr

(Equivalent to No. 5 Ol Specification)
6) Carbon Monoxide 8.9 Ib/hr 79.2 Ib/hr
7) Volatile Organic Compounds 2.7 1b/hr 7.4 lb/hr

* Used only during start-up of kiln operations and during periods when raw
materials feed is stopped and kiln temperature must be maintained. Annual
usage hours are approximate.
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PERMITTING AND COMPLIANCE ACTIVITIES

TABLE II-1

Activity Number Issued Expired
Construction Permit AC27-30.450 July 235, 1980 December 31, 1983
Operating Permit A027-65207 August 16, 1983 August 16, 1988
Consent Order 0GC-86-1471 January 23, 1987  ceeee_
Consent Order OGC-87-1685 September !, 1988 2 ..

Construction Permit

AC27-138850

- November 3, 1988

January 1, 1930

i



SUPPLEMENTAL INFORMATION:

-SECTION III
_ 1. Table III-1 Regulated Air Pollutant Summary
- 2. Table III-2 Airborne Contaminants Emitted
: 3. Table III-3 Fuels Summary
4. Table III-4 Fuels Data
5.  Exhibit ITI-1 Flolite Manufacturer's Data

17
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TABLE IH-1

AIRBORNE EMISSIONS SUMMARY

Proposed Allowable Allowed Current Potential Emissions
Emissions Emission Rate Allowable : Relate to(l)
Per Rule Emissions Flow
Parameter lbs/hr T/vyr 17-2 Ibs/ht lbs/hr T/yr Diagram

Particulate 21.6 90.72 N/a(?) 216 216 90.72 E-19
Sulfur Dioxide 12.0 50.4 N/a(3®) 12.0 12 50.4 E-19
Nitrogen Dioxide 244 .0 1025 N/A(3) 250 244.0 1025 E-19
(NOy)
Volatile Organic 7.44 31.3 Nyal) 2.7 7.44 31.3 E-19
Compounds i
Carbon Monoxide 79.2 332.6 N/A) 8.9 79.2 332.6 E-19
Opacity 16 % -- Rule 17-2.660 . 20 % 10 % -- E-19

{1} See Figure V-6.

(2) Allowable emissions for particulate were established by BACT determination as stated in original Construction Permit AC27-30450.

(3) Allowable emissions for these compounds have been previously established by BACT determination as stated in existing Construction Permit
AC 27-138850.

(4) Current limits for these compounds have been previously established under the original Construction Permit AC 27-30450.
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AIRBORNE EMISSIONS COMPARISON

TABLE III-2

PN

~Actual—

Current A<l

-""Perrn_ii-"'> Proposed Emissions Significant Net**

~Allowable Allowable Increase Increase

Parameter . Ib/he” T/yr Ilb/hr  T/vyr T/yr T/vr

Particulate . 21.6 85.3 21.6 90.72 5.42 25
Sulfur Dioxide 12.0 47.4 12.0 50.4 3.0 40
Nitrogen Dioxide (NOy) 250.0 987.0 244.0 1025 38 40
VYolatile Organic Compounds 2.7 10.7 7.44 3t.3 20.6 40
Carbon Monoxide 8.9 35.1 792 3326 527 * 100

* See Calculations included in Supplemental Information: Section V of this application. Emissions of Carbon Monoxide
from the process source which have not previously been considered are not included as an emissions increase.

** Based on PSD significance criteria.



TABLE I3
FUELS SUMMARY

Consumption Maximum Heat Input

: Fuel Type Avg. /hr Max. /hr (Btu/hr)

1 Coal 20,640 1b/hr 24,000 Ib/hr 3.0x 10%
Flolite(1) 1,779 1b/hr 2,069 Ib/hr 3.0x 108

(1) Flolite will only be used during start-up of kiln operations and during periods when raw
materials feed is stopped and kiln temperature must be maintained, and flolite is
normally used only as a substitute for coal. In cases where flolite and coal are used
cocurrently, the maximum heat input rate will not exceed 3.0 x 108 Btu/hr.



Fuel Type

TABLE HI-4
ADDITIONAL FUELS DATA

Heat Capacity

Coal

Flolite

Sulfur Content

12,500 Btu/Ib

145,000 Btu/gal

21

1.0 %

1.0 %
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EXHIBIT III-1
FLOLITE MANUFACTURER'S DATA

Flolite is a blend of "on-specification” re-refined oil and
virgin fuel oils which has the physical characteristics of #5
oil. Flolite will only be used during start-up of kiln
operations and during periods when raw materials feed is
stopped and kiin temperature must be maintained.

The precise formulation of Flolite is proprietary
information of the International Petroleum Corporation
(IPC); however, virgin fuel normally constitutes less than
50% of the blended product. The following items are
presented as Flolite specifications:

A release from the Federal EPA which states their
position that IPC's finished product is equivalent to virgin
fuel oil.

A copy of a certified analysis which is indicative of IPC's
typical specifications for finished product.

A copy of the Department of Environmental Regulation's
approval for use of IPC's Flolite.

o
&



EXHIBIT III-1
Page 1 of 5

Florida Department of Environmental Regulation
Twin losvers Office Nidg, ® 2600 DBlale Stone Road & “Ldlahassee, Flotida 32399.2:400

Uobh Mariinez, Governap Dale Iwachunann, Secretary John $heacer, Assistant Scarctry

January 23, 1989

[Mr, A. M. Malatino, President
‘International Environmental Services, ine,
105 5. Alexander Street

lplant City, Florida 33566

iDear Mr, Malatino:

In roference to the analyals (enclosed) .on the re-refined oil submittéd on
Januaty 13, 1 do not have any oblectlons to the use of this product as a
phosphate Llotation oil.

.

Phosphate companice using UWilo re-refined oll annually would hot bo
requited to register with the Department as a uged oll collection and
recycling facility, Alse, annmual reports and recordkeeping would nol De
required of them.

If you have any further questions or comments, please let me know.

Sincerely,

[ wadl, /Aég

navid if. Kelley
Environmental Speclalist

Bureau of Wacle rlanning
and Regulation

DHE/ps
Bnalosure

cc: Clabe Polk



EXHIBIT III-1
Page 2 of 5

INTEUNATIONAL ENVIRONMENTAL SERVICES, INC.

105 South Alexsodar St Plant CHy, Plodds 13506 + (513} 751-2373
: Tarmpa (§13) 220.0670 + Miamnt Ollloe 1-600:837.9078 » FAX (813) TL4-3700
Florida Wags 1-800-782:1104

CERTIFIED ANALYSIS

P

il

; TO:  INTERNATIONAL ENVIRONHENTAL sERVTrFq PROJECT NO. IES #% OIL
f ATTN: MR. TONY MALATINO
105 AOUTH ALYXANDIER GTREEY SAMPLED BY: IFg
: PLANT CITY, PL. 33566 .
DATE COLLECTED: 1=04=b9
IDENTIFICATION: RE-REFINED OIL . " DATE COMPLETED: 1-10-89
API GRAVITY AT 60 DECREIS F 26~28
, SULFUR - 0.50%
% VIBCOSITY H6U AT 100 DEGRERY F 240
/ POUR POINT, DEGREES F 0 DEGREES F
ASPHALTINED <1.0%
i SRDIMENT BY EXTRACTION TRACE
3 WATER BY DISTIT.LATION % PTACE
TOTAL BOTTOM BEDIMENT AND WATER 1.0% Max
CADMIUM PPM <0.3
: LEAD PPM (LEACHABLE) DY <5.0
E. P. TOXICITY ) C
ARSENIC PPM <1.0
CHROMIUM PPM <1.3
POLYCHLORINATED DIPHENYLS (PCD'B) BDLw
‘ PLASHPOINT 150 DEGREES MIN
*  BELOW DETECTION LIMIT (1.0 PPM)
i
iRll.l.:l'u ouprassed i r] mpil (ppm) {71 wert (ppy) Crriltied by ‘%’y’"}%%mm

1] momg tppm) ] wyreg (opb)

{Blate of Plorkda Oertificalion:  EB4180 and HNS 84300
Mt HOOS; “Srandsrd Melhodt (a1 Ihp Examindlion of Watar and Weslewetar', Latea! Edilion, AMHA, AWYYA, and WFCF povlios

olhae EPA approved mathods which mesl FOER pratasel, unlabe mharwlan dasigenigt,

OUALTY COMINOL:,  Duslily Atewranca Ijoct Plan Mo, 8703100,
Qualily Ansurance Qunaiity Oomirol He B7HP0

s
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EXHIBIT III-1

Page 3 of 5
MO'T’J; by T sy AL STy 1S

or) PPayse s o Y - KR /Q L)
INFORMATLOH DULLEPIMN FOR PUBLTIC RELEASI: ~

EPA CONCLRNS ARCQUT THE USED OII RECYCLING SYSTEM

The Envitonmental Proteclion ngency (IPA) is bucomlng
increasingly concerned aboul’ disruptions in the used oil recycllng
sYstem that bre occurring becauvns of the fall in ving:n fuel ol}
prices and because of ml,undoruinndlng and confusion about EPA's
regulations.

There arce only a fow presently effective requirements for
vged oil wanagement. Used oil gznerators should not wix spent
solvents with uzed oils. These mixturns must be managed ag
hazardous wastes. Used o0jl fuel dealers must reglster with EPA..
They may sall off-y specification used oll fuels (used oil fuels
with high metals concentrations) only to industrial burnevs.
On-speciflcation used ©il fuels may be sold to anyone.- OLf-~

specification used oil burners mustk lcngLur with the Agency.

B&ckg;ound

In 1980 and 1984 Amendwments to the Resource Conservation and
Recovery hct {(RCRA), Conyress directed EPAN to conslder regulating.
used olln to protect human health and the environment. At the
same tLime, howcver, EPA must consider the impacts of reguiulations
on used oil recycling, on amall businesses, and small gencrators.
EPA has divided the used oil rcegulalory progran into three stages.

’

(1) EPA has bugun regulation of uscd oil rccycllng with a
rule to

' ' +
°* discourage mixing hazardous wastes, such as

spent. solvents, into used oils; and

° han the combustion of used oil fuels with high
metals concentrations in non-industrial facililies,
such ac schoeolsn and aparvtmenls.

This rule was proposed on January 11, 190%; promulgated on Hovember
29, 1%8485; and became tully effective on May 29, 19B6.

{(2) We have alSo-Pegun Lhe next slapgue--af regulating l]u-/ﬂmj

N , N )

-pA © system with LUl >1__u[_c.-;(.-d liglting npd management .Land.ll/

U p ished on HovFnber 29, N90Rk. EPA Lo now evaluating L}:—\/ any
{

‘ publit comments/veceived Liyesponse to this notNlce (and 4
&b supplementary Harch 10, 19006 rl\nt_icy’f. We cxpect Mo mnk%t_l.ua I
decis io:h‘l thif fall. These [inm¥ rules will be effgeoti HiX

months aftdd publicatlon.

4[41“3"'] - (3) In a final stuge, FUA vxpects to control combustion
devices that burn used oil fucly with high metals content. The

rulun are expacted to be propasod this fall, at Lhe wvarliest.
Final decisions should ba complotad by tha and of 1907. Agnin,
final rules will t« affective nlx months altar that.



EXHIBIT III-1
Page 4 of 5

Curyent Problems

There are two major problems in tle used oil roceycling
aystam, Flrst, generatoras aro confugsed about tlhe status ef usad
oll. Many are surprisved that they often must pay to have used oil
hauled away. Sccond, industrial burners are confused about the

status of used ©0il. Many have stopped burning used oil.

Used 01l Generalors

Used 0il 1s conunonly produced from engine, machine, and
vehilcle maintenance. Used oils ‘are typically recycled -- Usnally
as fuel, either on-rnita or aflter sale Lo used oil collectors,

Ta the past, gencrators were paid as much as forty cents per

gallon for used oil {in mid~1985, twenty cents per gallon was
most typlcal] The price paid to generatovs was high because
v1rgln fuel pricen were high. ‘e recent fall in virgin fuel
prices has depressed used oil prices. .Because of this, some
generutors are now paying for used oil pickups.

The only Federal rule that (le ently applies to used oil

generators is the prohibition on mixing hdzardous wastes, such
as @pent solvents, with used oil. The resulting mixture (regard-

less of halogen concentrations) Is regulated as a hazardous
waste, and the facility has to comwply with hazardous waste generator

regulations. Used oil dtnelf is not curvently listed as a Federal
hazardous waste. There ave no other used ofl rules that apply
to used oil generators.

Used 0il Collectors, Processors, and Marketexn

groater rcspOHSibilitieﬁ under
EPA'a regulatory framework. When these facilities sell (or use)
ag fuel used oil that contains toxic metals, they are responsible
for sending it to the proper type of burner. These "off-
specification™ used oils may be sold only to ngu.lxxal “burners
Used oil may be off-specification lecanse of araenic, cadiuwm,
chromium, lead, inorganic haloyens, or flashpolnt., Facilities

cclling off=spec used o0ils must notify EPA.

Used oil businesses have

Used oil fuels that are on-specification are nsncntiully
eqntvalenL to virgin fuels. Under the used oil rules, on-spec

0il is totally exempt fromn regulation., Tacilities that are tha
first to claim that used 0il fucls meet the specificalion must
also notify the Agency. i

control the guality and |

businessoes
oming regula tOll

Decause theae used oil

destinaltdons of recycled uvued olls, EPA's upe g
the Wie e : e
strategy focunes on “(fﬂgtﬂfét 1i IthchnCy 1= evaluatlng the

I:nnlll ins
Omments roceived on the proposanl.



EXHIBIT III-1
Page S5of 5

Uned Oil'ﬁurneru

+ The fipal rule of November 29 required industrial facilitios
Lthat wished Lo burn off-gpocification used oil to notify the
Agency. We wanted to establish some nccountability and a means
of tracking the sale of off-upccification fuels to the proper
facilities. 'The notification L merely o one~time requirement
that serves the limited purpose of aidlng in {mplementation of

.Lhe ban on burning off-specification used oil fuels in non-
industrial boilers. ny notifying, burners do not indieate that
they are burning hazardous waste. HNor dons not.iFication bind
burners to follow any particular standards for burning or storing
the uged o0il fuel. Tor our convenience, we suggested that '
facilities notify the Agency using a modiffed hazardous waste
notification form (Form 8700-12). Our intent was not Lo suggest
that off-specification used oil fuels were hazardous wastes, nor -
that these facilities were hazardous waste facilities. Facilities
are free to notify using other means, provided that all required

information is provided.
The only Federal requirements From the November 29 final

rule that apply to buvnhers who purchase or receive off-spec) fication
used oil fuel are limited “paperwork” standards, namely:

l. to notify the Agency as an off-specification used ofl
burner (§266.44(b))(a one-time requivrement),

2. to inform used oil suppliers that the burner has notified
the Agency, and will burn off-spec¢ oil in an industrial

device only (§266.44{c)), and

3. to keep invoices of shipments received {§266.44(c)).

reqﬂiEQmupLs Ehah_ﬂeglx.

At this time, there are no other Federal
Used oil i3 not now a Federally-listed hazavdous waste.  The
November 29 final rule does not Impoce any Foderal storaqge
EPA dooes not requive used oil

requirements fov usced oils.
facilities to obtain liability insurance for storage or burning

of used oil. The Hovember 29 final rule does not reguire facilities
burning off-spec used oil Luel to have air pellution control devices.

.are, totally
ﬁwano§ifym¢_
orbeessentiially
Sto change ™

exempt-£xromYEe
‘the*Agenc ! ge¥ipec
GVl on tEES TG in" Fuel 0118."
thin finding. -

ro) =l ed .oil fu
n 1

For Further Information

EPA i3 concerned about tho currant atate of the used oil
rocycling ayostem. We will continue to wonsidex lipacts on uned
odl rocyuling in our daliberntions. 1fF you have additional

uestlons, please contnct the RORA/Superfund Hotline (800/424-

4346 or 202/382-3000). .
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SUPPLEMENTAL INFORMATION:
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SECTION Y

Table V-1 Current and Proposed Feed
and Production Rates

Table V-2 Emuissions Summary
Emissions Calculations

Figure V-4 Process Flow Diagram
Figure V-5 USGS Topographical Map
Figure V-6 Facility Plot Plan
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TABLE V-1
CURRENT AND PROPOSED FEED PRODUCTION
AND HEAT INPUT RATES -
Current Proposed
Kiln Minerals Feed 120 T/hr 130 T/hr y
Clinker Production Rate 142,000 1b/hr 159,250 Ib/hr
T Py
Maximum Heat Input 2.1x 108 Btu/hr 3.0 x 10® Btu/hr
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TABLE V-2

EMISSIONS SUMMARY

Uncontrotled Emissions* Proposed Maximum

Parameter (ib/hr) {T/vr) Basis (Ib/hr) (T/vr}

Particulate - 19,502 §1,908 Permit AC27-138850 21.6 90.72

Sulfur Dioxide 1,295 4,705 Permit AC27-138850 12.0 504
Nitrogen Dioxide (NOy) 244 1,025 Permit AC27-138850 244.0** 1,025 %*
VYolatile Organic Compounds 7_.44 31.3 Proposed Limit 7.44%* 31.3%
Carbon Monoxide 79.2 1326 Proposed Limit 79.2%* 332.6 **

These emissions assume no pollution control, are for calculation purposes only, and do not reflect actual operating conditions.
** It is assumed that no control is provided by the baghouse, but CO VOC’s and NOy are controlled by the system combustion controls,
through the use of oxygen and hydrocarbon continuous monitoring of kiln combustion gases. For the case of CO, the limit of 79.2 tb/hr
actually represents only 12.0 Ib/hr from the combustion source. The process source accounts for an estimated 67.2 Ib/hr of emissions. A
complete discussion of CO emissions is provided on Page 36 of this application.
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EMISSIONS CALCULATIONS

The calculations included in this section provide estimates of
potential emissions, actual emissions, and control device
removal efficiencies, where appropriate for the following
parameters: 1) Particulate, 2 Sulglr Dioxide, 3) Nitrogen
Dioxide (NOy), 4) Carbon Monoxide, and 5) Volatile Organic
Compounds.

31



EMISSIONS CALCULATIONS

(continued)

PARTICULATE

The proposed hourly actual emissions rate for particulate is the same as the currently
permitted level. However, because this application includes an increase in hours of operation,
the annual actual emissions rate (tons/yr) must increase proportionally. In order to
determine the efficiency of the air pollution control device, the potential emission loading to
the baghouse is calculated based on an emissions factor from the EPA Guidance Document
AP-42, Table 8.6-1.

Calculation of Estimated Actual Emissions:

21.6 1lb/hr
(Permit AC27-138850)

Estimated Actual Emissions

= (21.6 lb/hr x 8,400 hr/yr)
+ (2,000 1lb/ton)

= 90.72 T/yr
Calculation of Potential Emissicons:
Potential Emissions = 21.6 lb/hr
= 90.72 T/vyr

Calculation of Control Device Removal Efficiency:

Uncontrolled Emissions Factor 245.0 1lb/ton clinker

Proposed Production Rate = 79.6 T/hr clinker

Potential Emission Loading = (245 1lb/ton) x (79.6 T/hr)
to Baghouse
= 19,502.0 lb/hr

Control Device Removal Efficiency = (19,502 1lb/hr - 21.6 1lb/hr)
+ (19,502 1lb/hr)

= 99.9%



EMISSIONS CALCULATIONS

(continued)

SULFUR DIOXIDE

The proposed hourly actual emissions rate for Sulfur Dioxide is the same as previously

permitted. However, because this application includes an increase in hours of operation, the

annual actual emissions rate (tons/yr) must increase proportionally. Sulfur Dioxide is
enerated in the cement kiln from two sources: 1) The minerals present in the raw process
eed, and 2) The combustion of fuel (coal). Uncontrolled emissions factors for Sulfur

D10x1de found in the EPA Guidance Document AP-42, are used in calculating the potential

loading to the baghouse from each source.

Calculation of Estimated Actual Emissions:

Estimated Actual Emissions = 12 lb/hr
(Permit AC27-138850)

= (12 lb/hr x 8,400 hr/yr)
+ (2,000 lb/ton)

= 50.4 T/yr S05

Calculation of Potential Emissions:
Potential Emissions = 12 lb/hr

= 50.4 T/yr SO5

Calculation of Control Device Removal Efficiency:

Mineral Source:

Sulfur Dioxide Emission Factor = 10.2 1lb SOs/ton clinker
{from AP-42)

Clinker Production Rate = 79.6 T/hr

Uncontrolled Emissions = (79.6 tons clinker/hr)
X (10.2 1lb sulfur/ton clinker)
= 811.9 lb/hr

= (811.9 1lb/hr x 8,400 hr/yr)
+ (2,000 lb/ton)

= 3,410 T/yr SO

33



EMISSIONS CALCULATIONS

{continued)

Calculation of Control Device Removal Efficiency:

(continued)
3 Fuel Source:
+
Maximum Fuel Consumption Rate = 24,170 1lb/hr
Maximum Fuel Sulfur Content = 1%
Conversion Factor = 2 1lb SO3/1lb S
Fuel Source:
ks Uncontrolled Emissions = (24,170 1b fuel/hr)
- ¥ {(0.01 1b sulfur/lb fuel)
A X (2 1b SO5/1b 'S)

= 483 1b/hr SO,

= (483 lb/hr x 8,400 hr/yr)
- (2,000 1lb/ton)

Sl b

= 2,029 T/yr 505

Estimated Total Potential Emissions
Loading to Baghouse

483 1lb/hr + 811.9 1lb/hr
= 1,295 1lb/hr SO5
= 3,410 T/yr + 1,295 T/yr

= 4,705 T/yr SO,

Control Device Removal Efficiency = (1,295 1lb/hr - 12 lb/hr)
+ (1,295 1b/hr)

= 99.1%

34




PFTSINN

b

{oglies

EMISSIONS CALCULATIONS

(continued)

NITROGEN DIOXIDE (NOy)

Nitrogen Dioxide (NOy) emissions are a function of the kiln combustion process only. It is
assumed that no control is provided by the fabric filter.

Calculations of Estimated Actual Emissions:
Estimated Actual Emissions = 244 lb/hr NOy

= (244 1lb/hr x 8,400 hr/yr)
+ {2,000 l1lb/ton)

= 1,025 T/vyr
Calculations of Potential Emissions:
Potential Emissions = 244 1b/hr
Control Device Removal Efficiency = 0%

= 1,025 T/vyr
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EMISSIONS CALCULATIONS

(continued)

CARBON MONOXIDE

Currently, the No. 2 Kiln is permitted for allowable Carbon Monoxide emissions of 8.9 Ib/hr.
The intent of this application is to modify this permitted allowable level in three ways: 1) To
account for Carbon Monoxide generated as a result of chemical reactions inherent in the
manufacturing process, 2) To increase the emissions level to account for an increase in the coal
feed rate, and 3) To increase the emissions level (in tons per year) to account for an increase in
annual -operating hours. Calculations addressing each of these factors were conducted by
considering the Carbon Monoxide from combustion and process sources separately.

4.1 Combustion Source

Carbon Monoxide formation occurs within the cement kiln in two ways: 1) From the
combustion source, through the combustion of fuel (coal), and 2) From the process
source, as a product of the chemical reactions inherent in the manufacturing process. The
existing permit limit was based on calculations which were included in the original
construction permit application, and which were based only on the coal combustion
source of Carbon Monoxide. Using a published emissions factor of 1 1b CO/ton coal
from EPA's AP-42 Guidance Document, the theoretical actual emissions were calculated
corresponding to a coal feed rate of 8.9 tons/hr, based on original Construction Permit
AC 27-30450. Because the modifications proposed in this permit application include an
increase in coal feed rate, an increase in Carbon Monoxide emissions due to combustion
is justified. This increased level is calculated as follows:

Calculation of Proposed Actual Emissions from Combustion Source:

CO Emission Factor = 1 1lb/teon of coal burned
(AP-42 Table 1.1-1/2)

Actual Emissions = (1 1lb CO/ton coal) x (12 T/hr)
= 12 lb/hr

= (12 1lb/hr) x (8,400 hr/vr)
+ (2,000 1lb/ton)

= 50.4 T/yr

4,2  Process Source

As stated before, the current limit does not account for Carbon Monoxide generated as
part of the chemical process reactions. Thus, the permitted allowable level has not
accurately represented the true actual emissions of Carbon Monoxide. In order to
determine what quantity of emissions results from this process source, the following
analysis was developed.



EMISSIONS CALCULATIONS

{continued)

1 A. Development of Process Chemical Reactions

The basis of the cement manufacturing process is the calcination of Calcium Carbonate
- (CaCOg3), which is the main constituent of the raw materials feed to the kiln. This reaction
] 1s represented by the following equation: :

CaC03(s) ——————— > CaO(s) + CO5p ()

As the reaction occurs, the raw materials are processed and Carbon Dioxide is produced.
However, in the high temperature kiln environment, a portion of this Carbon Dioxide
decays to form Carbon Monoxide. This reaction occurs according to the following
equation:

< ———————
o, co + 1/2 0,

In order to determine the quantity of Carbon Monoxide formed within the cement kiln, it is
wl necessary to determine the equlibrium constant for this reaction corresponding to the
average kiln temperature. The following section provides a derivation of the equilibrium
constant expression.

Y lranit b
Erasyd

B.  Dervation of Equilibrium Constant (Kp) Expression

Theoretical Reaction

CO, .. > €O + 1/2 0O, Equation 1

An equation for the equilibrium constant, Kp, specific
to this .reaction can be written: '

[Neol [Neplk (P) %
Kp - X
[Neoal (Nm) *

Equation 2

Where N Number of moles
Sum of moles of each compound

Pressure in atmospheres

2z
=]
[

37



A cwany ol F

EMISSIONS CALCULATIONS

Incomplete Reaction

Using stoichiometry, the following relations can be

(continaad)

————— > 2ZCOz + XCO + YOj

developed from Equation 3:

C Balance:

0 Balance:

1

2

2 + X

22 + X + 2¥

Solving Equation 4 for Z in terms of ﬁé

A =

1 - X

Substituting Equation 6 for Z into Equation 5:

2 =

Simplifying Equation 7 to solve for Y in terms of X:

2Y =

Y =

By definition, the following equation can be written

for Nm:

Nm =

Substituting Equation 6 for Z and Equation 8 for Y

into Equation 9:

Nm =

2 (1-X) + X + 2Y

X

X/2

X+ Y + 2

X +1-X - %X/2

Simplifying Equation 10:

Nm =

1+ X/2

38
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EMISSIONS CALCULATIONS

(continued)

Substituting Equation 11 into Equation 2 and simplifying:

X (¥)% (P) %
Kp = X
Z (X + ¥ + 2} %
X (X/2)% (P)*%
Kp = o
(1 - X) (1 + X/2)%
X (X/2)% (P) %
(1 - X) {2 + X/2)%
(X) 372 (P)3
Kp = X
(1 - X) (2 + X0%

Substituting P = 1 atm intc Eguation 12:

(X) 32

Kp =

(1 - X) (2 + X)%

39
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Equation 13



EMISSIONS CALCULATIONS

{continued)

C. Calculation of Current Actual Emissions from Process Source

In order to use the expression developed in Section B, values for K, were obtained
corresponding to a temperature range of 1,000°F to 3,500°F. Using the caI%ination reaction
stoichiometry along with the current permitted raw material feed rate of 120 tons/hr, the
following calculations were developed:

(X) 3/2
Kp = Equation 1
(1 - X) (2 + X)%

X = Moles of Carbon Monoxide

-
CaC03 Feed Rate - = 120 tons/hr | ’
(Assume 100% of Raw Materials) fjp, o

(120 tons/hr) x (2,000 lbhs/ton)

{100 lbs/mole)

= 2,400 moles/hr CaCOj

Theoretical COp Generated (2,400 moles CaCO3/hr)

X (1 mole CO,/mole CaCOjy)

= 2,400 moles/hr CO3

CO Generated = (X) ¥ (1 mole CO/mole CO,) Equaticn 2
X (2,400 moles CO,/hr)
X (28 lbs CO/mole)

Using the values of K, obtained, as well as Equations 1 and 2, the graph shown in Figure
V-1 was developed. is establishes the formation of Carbon Monoxide as a function of
kiln temperature. Figure V-2 provides a temperature profile for the No. 2 Kiln. By
calculating the mean temperature and narrowing the range to within 1,500°F and 3,000°F,
the graph included in Figure V-3 was developed. This shows a Carbon Monoxide emissions
rate of 62.0 Ib/hr for the mean kiln temperature of 2,422°F. The emissions calculations for
the current permitted conditions and this process source of Carbon Monoxide are therefore
provided as follows:
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EMISSIONS CALCULATIONS

(continued)
Process Source:
Kiln Mean Temperature = 2,422°F
CO Formation @ 2,422 °F = 62.0 lb/hr

(Figure v-3)

{62.0 1lb/hr x 7,896 hr/yr)
+ (2,000 1lb/ton)

244.8 T/yr

D. Calculation of Proposed Actual Emissions from Process Source

Because the modifications proposed in this application include an increase in the raw
materials feed rate, an increase in the actual emisstons of Carbon Monoxide generated
from the process source is therefore justified. A calculation of this increased level of actual
emissions is provided below:

Current Actual Emissions = 62.0 lb/hr
(Process Source)

Proposed Actual Emissions
{Process Source)

(62.0 1lb/hr)

(130 T/hr proposed raw materials feed)
X

(120 T/hr current raw materials feed)

67.2 1b/hr

I

(67 2 lb/hr) x (8,400 hr/yr)
+ (2,000 lb/ton)

282.2 T/yr
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EMISSIONS CALCULATIONS

(continued)

CARBON MONOXIDE EMISSIONS SUMMARY

'

Table V-3 is provided as a summary of the emissions calculations presented for Carbon ol
Monoxide. Estimated potential emissions are considered equal to proposed actual emissions. ;,;,ffy o
It is assumed that the baghouse provides no control of Carbon Monoxide emissions. A review
of this table shows that, although the proposed actual emissions level of 79.2 Ib/hr is
significantly higher than the current permitted level, a large part of the difference between the
two can be attributed to the process source of Carbon Monoxide, which has never been
considered before. The net increase in actual emissions is insignificant, and is due simply to the .y
proposed increases in coal feed rate and hours of operation. ' EDANPRIS

e

[

In order to substantiate the calculated value of 79.2 Ib/hr for proposed actual emissions of {
Carbon Monoxide, Exhibit V-1 provides a data summary sheet compiled during performance gt
testing of the No. 2 Kiln, conducted on May 23, 1989. Exhibit V-2 provides additional data on "“‘Lf? :
typical levels of Carbon Monoxide emitted by a cement kiln. v

Table V-4 provides a comparison of ground level concentrations, determined through air
dispersion modeling, with applicable standards.




Ly

FIGURE V-1

Carbon Monoxide Formation
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FIGURE V-2
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FIGURE V-3

Carbon Monoxide (Ib/hr)

Carbon Monoxide Formation
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TABLE V-3
CARBON MONOXIDE
EMISSIONS SUMMARY
Current Current Proposed Net
Permitted Level Actual Emissions Actual Emissions Emissions Increase
(lb/hr)  (T/yr) {Ib/hr) {T/yr) (1b/hr) (T/yry (15/hr) {T/yr)
Combustion Source 8.9 35.1 8.9 35.1 12.0 50.4 3.1 i5.3
Process Source -- -- 62.0 2448 67.2 282.2 52 374
TOTAL 89 35.1 709 2799 -79:2 - 23326 8.3 '52.7:
Seand /7.7 S fd o 7o



EXHIBIT V-1

FLORIDA MINING AND MATERIALS TESTING SUMMARY %

€
i f.."’ﬂ{f{‘ ._’{#n,»_,,’ gy /%,’w("‘)’

o ,DET‘J o 2y 5("0(J i
! o

. LR,
[FTAND

Test Results /?//7'/7 Aty

Current
Kiln Emissions . Allowable
Feed Rate Emissions
(ton/hr) (lb/hr) Y (1b/hr)
= 'r-';."‘ T);I,,"\,
Particulate 130 751 216
Sulfur Dioxide 130 0.44 O 12.0
Nitrogen Dioxide (NO,) 130 135 @ ' 250
Carbon Monoxide 130 395 (U 8.9
130 448 - - inTUE
- 4T 'f"j, s
Volatile Organic Compounds 130 5.4 G T

(1) These measured emissions represent kiln operation while the raw mill is down.
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EXHIBIT V-2
Page 1 of 2

Fig.3 CO and NO vs Oxygen in Kiln

. .{p r
1
&S
200 | < |
L ;
A
l
1000 !
|
0 — .
0 5 6

% Oxygen in Kiin

From "The Use of Carbon Monoxide and Other Gases for Process Control",
by Eric R. Hansen. Submitted for the 1985 LE.E.E. Conference.

NOTE: CO in bypass can be considered representative of the combustion source.
CO in kiln can be considered representative of both the combustion and

process sources.
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EXHIBIT V-2
Page 2 of 2

Fig.4 CO and production vs

%

Oxygen at
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Feed 0, co NO 50, Clinker

STPH 7 ppm ppm ppm TPH

111 3.0 214 516 332 68.2

112 2.9 223 498 344 69

115 2.5 248 557 413 70.5

117 2.2 313 501 440 72

120 1.6 610 403, 462 73.5

121 1.4 761 370 459 74.2

Gas concentrations corrected to 3% 03

From "The Use of Carbon Monoxide and Other Gases for Process Control",
' by Eric R. Hansen. Submitted for the 1985 LE.E.E. Conference.
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TABLE V-4
COMPARISON OF CARBON MONOXIDE IMPACT LEVELS
ki
Natioual(4)

Maximum(l) 5 Significan1(3) Ambient
Ground Level Location of( ) Impact Afr Quality

Averaging Imp'acs Maximum Impact Levels Standar
Time {ug/m>) East North (ug/m3) {ug/m~)
|-Hour 832.79 356, 000 3, 168, 700 2,000 40,000
8-Hour 395.68 356, 060 3, 168, 700 500 10,000

(1) Calculated based on dispersion coeficients developed through ISCST dispersion modeling,
For complete modeling output listing, see Volume II of this application

(2) UTM coordinates in meters (source location: East 356, 100

(3) From DER 17-2.160 (180).

{(4) From DER 17-2.300.

West 3,

168, 700).



EMISSIONS CALCULATIONS

(continued)

VOLATILE ORGANIC COMPOUNDS (TOTAL HYDROCARBONS)

It is estimated that an achievable actual emissions concentration for the No. 2 Kiln is 20 ppm (as
carbon). This level is consistent with the EPA's proposed level for industrial furnaces and believed
to be representative of good operating procedures. Control of volatile organic compounds
(hydrocarbons) is achieved through properly maintained combustion conditions within the kiln
system. It is assumed that no control is provided by the fabric filter. The following provides a
calculation of the estimated potential and actual emissions rate based on the EPA's proposed levels.

Estimated Potential Emissions

(20 ppm) x (12 g/mole) x (199,000 cu. ft/min) x (60)

(385 rt3) x (1079

7.44 1lb/hr

(7.44 1b/hr) x (8,400 hr/yr)

(2,000 1lb/ton)

31.3 T/yr

Control Device Removal Efficiency

=0

o

Estimated Actual Emissions

7.44 lb/hr SO

31.3 T/yr 7/

{
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Figure V-4

FM&M Kiln No. 2 Process Flow Diagram
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FIGURE V-6

Kiln - Mill #2 Baghouse

FM&M Kiln No. 2 Plot Plan
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FIGURE V-5
USGS TOPOGRAPHICAL MAP
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