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P.O. Box 2998

TarMAC FLORIDA. INC. oo Flort 33012

August 31, 1989

Mr. Clair Fancy, P.H.

Division of Air Resources Management

Fia. Department of Envircnmental Regulation
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

KE: Application For Major Modification a3
Pennsuco Cement & Supply
Permit No. AQ13-157287

Dear Mr. Fancy:

Tarmac is pleased to submit an Application 7o Uperate/Construct
Arr Pollution Sources +for the modification of Kiln 2 to burn coal
as primary fuel. Included as part of the submittal is a FSD
application, BEACT evaluatian, and ai quality analysis.
Additicnally, a check in the amount of FZ000.00 i1s enclosed for

the permit processing fee.

Tarmac looks +orward to working with you and vyour staff on this

project. Flease do not hesitate to contact me or Scott Cuaas of
this office regarding any guestions or further intormation you
may need. The telephone number 1s (3035)B23-8300.

Sincerely,

Albert Townsend
Manager
Real Estate & Enviranmental

N

cc: K. Riveira

D. Bailey

S. Bluaas

D. Buff — KBN Engineering

S. Brooks - FDER, SGE bDist.
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PSD PERMIT APPLICATION
KILN 2 COAL CONVERSION
TARMAC FLORIDA, INC.

AUGUST 1989
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STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION.

T R B Se e Sy oma AC 3 ~16970] sos anaam
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TALLAHASSES, FLORAIOA 12301 PSD —f={ -/5/& VICTORIA J TSEHINKEL
SECRETARY

SQURCE TYPE: Portland Cement Mfg. {1 Newd ([*] gxistingl

APPLICATION TYPE: [ ] Conatruction ([ ] Operation {X] Modificatian

COMPANY NAME: TARHAC FLURIDH| INC. Dade

COUNTY:

Idantify the specific emisatan point source(a) addressad in this applicetion {i.e. Lime

Kiln No, 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Firedq) Kiln No. 2

SOURCE LOCATION: Street )1 o00 NW 121 Way ity Medley

UTM: East 17 - 562.8 Nosth__ 2861.7

Latitude _2° & 92, 30 . Langituds 50 o 22, 30
APPLICANT NAME AND TITLE: Bcott 8uaas -- Environmental Specialist .
APPLICANT ADDRESS: P.0. Box 2998, Hialeah, Florida 33012

SECTION I: STATEMENTS BY.APPLICANT AND ENGINEER
A. APPLICANT

I aa the undersigned aowner or authorized repressentative® of TARMAC FLORIDA, INC.

I cortify that the statsmants made in this spplication faor a construction/madification

permit ares true, carcrect and complats to the best of ay knowlsdge and balief, Further,
I agree to maintaln and opsrcata the pollution control sourca and pollution coantral
facilities in such a manner aa tg comply with the pravision of Chapter 403, Florida
Statutes, and all the rules and requlations of the department and revisions thersof, I
alao understand that a permit, if granted by the department, will be non-transfsrable

and I will promptly natify the department upon or legal transfsr of the permittad
establishmant, .
®*Attach letter of authaorizatlion Signed: ' <X -V
Scott Quaas - Environmental Specialist

Nams and Titls (Pleass Type)

Pater ) F, /A Telaphone No, (305)823-8800

3. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (whars tequlred by Chepter 471, F.S.)

'Ihiﬁ i3 to certify that the snglnesring features aof Lthis pollution contral project have
,bcéqusa*;nai/examlnqd by me and found to be in canfaormity with modarn sngineering

principles appiicable to the tregtment and disposal of pollutants charactarized in the
pecmit application, There i{s reasonable assurance, in my profsssional judgment, that

See Flaride Adminlatrative Code Ruls 17-2,100(57) and (104)

“DER Farm 17-1.202(1)

Effective Octaober 31, 1982 Page 1 of 12
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Pennsuco Cement & Supply - Kiln No. 2

the pollution control fecilities, when properly maintalned and opersted, will dilchnrq@
an effluent that complies with all spplicable statutes of the Stats of Florida snd the
rulss and regulations of the department. It is also agread that the undersigned will
furnish, 1f authorized by ths awner, the applicant s sst of instructions Faor the praper
maintenance and cperation of the pollutlnn cantrol facilities and, if spplicable,
pollution sourcss.

S Signed zQCU-"j . ﬁ#

KA e A Davigd A. Buff
S Y Naoe (Plemse Type)

) KBN Engineering & Applied Bciences, Inc.
P Company Name (Plesse Typse)}

P.0. Box 14288, Gainesville, Florida 32604
Mailing Address (Plesss Type)

Florida Registration No. 17011 Dste: 8‘/;” /£ Y Telsphons Ng. (904)i§g‘94§0“
[4 Id

SECTION II: CGENERAL PROJECT INFORMATIONM

A. Deacribe the nature and extent of the project. Refar to pollution control equipaent,
and expected improvements in aocurce performance as a result of installation. State
whether the project will result in full coupllnnca. Attach additlonal sheest if
necessary. .

Project is for the conversion of the kiln #2 system to coal and will

include a 12,000 pound per hour sinimum direct fired coal system,. Jf’\\
N

No additional control equipment will be required. 0il will remain

for startup/backup fuel. FProject will result in full compliance.

B. Schedule of project covered in this application (Construction Permit Appiicatlon Only)

Start of Construction ASAP Completion of Constructlon 18 months

C. Costs of pollution control system(s): (Note: Show breakdown of sstimated costs only
for individual components/units of the projsct serving pollution control purposes.
Information on sctual costs shall be furnished with the applicatioe for opesration
permit.)

NA - no additional control systems

0. Indicate any previous DER permits, orders and notices associated with the emission
point, including permit issuance and sxpiratiaon datas,

AD13-157297 Issued: 2 February 1989 Expires: 13 November 1993

A0.er -pEd //%u) il comaseriom for 1o Evsshng w5 197/ 7
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Pennsuco Cement & Supply - Kiln No, 2

E. Requestad permitted equipment operating time: hrs/day 24 1 days/wk 7 : wka/yr 52 i
if powar plant, hra/yr 7 1f seasaonal, describe:
F. IFf this is a new source or major modiflecstion, anawer the following questions,
(Yes or No)
1. 1Is this source in & non-attainment area for a particular pollutant? YES
a. If yes, has "gffaet” been applied? NO
b. If yea, haa "Lowest Achievable Eamission Rats" been applied? NO
¢c. If yes, list non-attainment pollutants. czone
2. DOces best availabdle control technology (BACT) apply to this source?
If yes, see Section VI, 56
3. Does the State "Pravention of Significant Deterioctiastion”™ (PSD)
requirement apply ta this source? If yes, see Sectiscns VI and VII, YES
4. Oo "Standards of Performance for New Stationary Sourcesa" (NSPS) \“< \j ’
apply ta this source? NG Vo~
5. Do "Nationsl Emission Standards for Hazardous Air Pollutants” NG
{NESHAP) apply to this source?
H. Do "Reasonably Available Control Technology® (RACT) requirements apply NO

ta this scurce?

a. If yes, for what pollutants?

b. If yes, in addition to the informstion required in this fora,
any information requested in Rule 17-2.650 auat ba submitted.

Attach all supportive information related to any answer aof "Yass®, Abtach any Justifia-
cation for any answer of "Na"™ that might be consldered questionabdle.

DER Form 17-1.202(1)
Effective QOctober 31, 1982 Page 3 of 12




Pennsuco Cement & Supply - Kiln No. 2

@

SECTION IIl:s AIR POLLUTION SQURCES & CONTROL DEYICES (Other tham Incinerstors)

A, Raw Msterials snd Chemicalys Used in your Process, iFf applicable:

Contaminants Utilizatien
Descriptian Type 5wt Rate - 1ba/hr Relats to Flow Diagram
. lisestone particulates 71,280 : |
TR PH A particulates 8,505 i
sand particulates 1,215 A

B. Process Rate, if spplicable:t (See Section ¥V, Itea 1)

1. Total Process Input Rats (lbe/hr): 81,000
2. Product Weight {lbs/hr): 50,000
2. Airborne Contaminants Enmitted: {Information in this table must be subaitted for esch
emission polnt, vae additicnal sheets as necesasary) GZ:S
Allowed®
Emissiond Eaisalan Allowable? Potential? Relate
Nane af Rate per Emisalon Emission to Flow
Contaminant Maximum Actual Rule 1ds/hr lba/yr T/yr Diagram
los/hr T/yr 172
particulates 31.30 137.10 E=17.31po- 10 31.30 2
502 400 1752 16.0 ib/t* 400 2
NOx 169.25 741,30 6.77 1B/t 169,25 2

lsee Section Y, item 2.

IReference spplicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table I1I,
E. (1) = 0.1 paunds per aillion 8TU heat input)

3Calculatad from oparating rats and applicable standard.

S¢mission, if sourcs aperated without control (Ses Section v, [tem 3).

¥ - 1b/ton clinker produced

DER Farm 17-1.202{(1)
Effective November 30, 1982 Page 4 of 12




I i Pernsuco Cement & Supply - Kiln No, 2
h Jd. Contral Devicea: (Sse Section ¥, Item &)
I fange of Particles Basis for
Nase and Type Contaminant Efficiency Size Collected Efficiency
{Model & Serial No.) {in miccons) {Section V¥
l {If spplicable) Item 5)
Koppers particulates +99.8% 5-100 nfg.
l Electrostatic
Precipitator
E. Fuels
I Cansumptian®
Type (Bs Specifie) Maxiosus Heat Input
avg/hr mex./hr (MMBTU/hE)
I coal 12,000 13,000 162.5
fuel oil (startup/backup) 1,160 1,170 . 162.5

*Units: Natural Gas-~MMCF/hr; Fuel Oils--gallons/hr; Coal, wood, refuse, other--lba/hr,

fuel Analysis:; co0al
, _
Percent Sulfur:' 5-?—\ Percent Ash: 10
— _ -
Density: NA lbs/gal Typical Percent Nitrogen: *+ 1.5
Heat Capacity: 12,500 8TU/1b 8TU/gal

Qther Fuel Contaminants (which mey ceuse air pollution):

F. If applicable, indicate the percent of fuel uassd faor space heating.

Annual Avarage Maximum

G. Indicate liquid or eolid wastes generatsd and method of disposal.

Precipitator dust is insufflated into system

Ash absorbed into clinker

OER Form 17-1.202(1)
Effective Noveaber 30, 1982 Pasge 35 of 12




Fennsuco Cement & Supply - Kiln No. 2

&

H. Emission Stack Geomstry aend Flow Characteristics (Provide Jdats for each stack):
8
Stack Helight: 200 Ft. Stack Diameter: re.
Gas Flow Rate: 70,000 acFM 47,000 DSCFM Gas Exit Tempersture: 300 *'F.
- 29.8
¥ater Vapor Conteant: 23 27 %2 VYelocity: FPS
SECTION I¥: INCIMERATOR INFORMATION
Type of Type @ Type I} Type 11 Type II0 Type IV Type ¥ Type VI
Wasts {(Plastics )] (Rubbish) (Refuse)] (Garbage ) (Pathologd (Lig.& Gasl {Solid By-prod.)
ieal) By-prod. )
Actual
ib/hr
Ineiner-
ated
Uncon-
trolled
{1ba/hr)

Jescription of Wasta

Total Weight Incineratsd (lbs/hr)

Design Capacity (lbs/hr)

Gas Flow Rate:

ACFM

DER Form 17-1.202(1)
Effective November 30, 1982

*If 50 ar more tons per dgy design capsecity,
dard cubic foot dry gas corrected to 50% excess air.

{ ) other (specify)

Type of pollution control dsvice: [ ] Cyclone [ ] Wet Scrubber [ 3

DSCFM® VYelocity:

.Approximats Number of Hours of Operstion per day day/wk wka/yr.
Manufacturer
Dats Conastructed Modsl No.
Yoluoe Heat Releass fuel Temparaturs
(re)’ (BTU/hr) Type BTU/hr (oF)
Primary Chamber
Secondary Chamber
Stack Height: ft. Stack Diaater: Stack Temp.

FPS

hi

Aftsrburner

submit the emissions rate in grains per stan-

&

Pags & of 12



Brief description of operating characteristics of control devices:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber watsr,
ash,

ete.):

1.

2.

DER

NQTE: 1tems 2, 3, &4, 6, 7, 8, and 10 in Section Y must be included where applicable,

SECTION ¥: SUPPLEMENTAL REQUIREKENTS

Please provide the following supplements where required for this application.

Total process input rate and product weight -- show derivation [Rule 17-2,100(127)]

To a construction application, attach basis of =mission estimate (2.g., design calcula-
tions, design drawings, pertinent manufacturer'as test data, stc.) and attech propeses
methods {(e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to show proof of compliance with ap-
plicable standards. To an operation application, attach test results or methods usec
to show proof of compliance. Information provided when applying for an operation per-
mit from a construction permit shall be indicative of the time at which the test was
made. ’

Attach basis of potential dischsrge (e.g9., emission factor, that is, AP&2 test).

With construction permit epplication, include design details for all air pollution con-
trol systems (e.g., for baghouse include cloth to air ratio; for scrubber include
¢ross-section sketch, design pressure drop, etc.)

With conslruction permit application, attach derivation of control device(s) efficien-
cy. Include test or design data. Items 2, 3 and 5 should be consistent: actual emis-
sions = potential (l-efficisncy).

An 8 1/2" x 11" flow diagram which will, without revealing trade secrets, identify the
individual operations and/or orocesses. Indicate where raw materials enter, where sol-
id and liquid waste exit, where gaseous emissions and/or airborne patticles are evolvec
and where finished products are obtained.

An B 1/2" x 11" plot plan showing the location of the establishment, and points of air-
borne emissions, in relation to the surrounding area, residences and other permanent
structures and roadways {Examplas: Copy of relevant portion of USGS topographic map).

An 8 1/2" x 11" plot plan of facility shaowing the location of manufacturing processes
and outlets for airborne emissions. Relats all Flows to the flow diagram,

Form 17-1.202(1)

Effective November 30, 1982 Page 7 of 12



9. The appropriate application fee in accordance with Rule 17-4.05. Tha check should ©b
made payable to the Department of Environmental Regulation.

10. With an application for operation permit, attach a Certificate of Completion of Con
structlon indicating that the scurce was conatructed as shown in the constructic
permit.

SECTION YI: BEST AYAILASBLE CONTROL TECHNOLOGY

A. Are stsndards of performance for new statiemary sources pursuant to 40 C.F.R. Part &
applicable to the source?

[ ] Yes [ ] Na

Contaminant Rate or Concentration

8. Has EPA declared the best available cecntrol technology for this class of sources (I
yes, attach copy)

{ J Yes [ ] Na

Contaminant Rate or Concentration

C. What emission levels do yvu propose as best available control technelogy?

Contaminant Rate or Concentration

D. Describe the existing ;ontrol and treatment technology (if any).
1. Control Device/Sysfuu: 2, DOperating Principles: ---
3. Efficiency:® 4, Capital Costs:

*Explain method of determining |

DER Form 17-1.202(1)
Effective November 30, 1982 Page B8 of 12



S, Useful Life:
7. Energy:
9, Emissions:

Contaminant

6. Operating Costs:

8. Maintenance Cost:

Rate or Concentration

10. Stack Parameters
a. Height:
c. Flow Rate:

e. Velocity:

ft. b. Diameter:
ACFM d. Temperature:

FPS

ft

oF

E. Descrite the control and treatment technology available (As many types as applicabl

use additional pages if neceasary).

a. Control Devics:
c. Efficiency:l
e, Userul Life:

Q. Energy:z

b. OQOperating Principles:
d. Capital Cost:
f. Operating Cost:

h. Maintenance Cost:

i. Availability of construction materials and process chemicals:

j» Appliceability to manufacturing processes:

k. Ability to conatruct with control device, install in available space, and opera

within proposed levels:

a. Control Device:
¢. Efficiency:!l
e. Useful Life:

9. Energy:?

b. Operating Principles:
d. Capital Cost:
f. Operating Cost:

h., Maintenance Cost:

i. Availability of construction materials and process chemicals:

1Explain method of determining efficiancy.
Energy to be reported in units of electrical power - KWH design rate.

CER fForm 17-1,202(1)
Effective November 30, 1982

Page 9 of 12




j. Applicebility to manufacturing‘processes:

k. Ability to consatruct with control device, install in available space,

within proposed levels:

3.

a. Control Device: b. Operating Principles:
¢. Efficiency:l d. Capitel Cost:

e. Useful Life: f. Operating Cost:

g. Energy:z h, HMalntenance Cost:

i. Availability of construction materials and process chemicals:

J- Applicability to manufacturing processes:

k. Ability to construct with contrel device, install in available space,

within proposed levels:

4,

a. Control Device: b. Operating Principles:
c. Efficiency:l d. Capitsl Costs:

e, Useful Life: f. Dperating Cost:

g. Energy:Z h. Maintenance Cost:

i. Availsbility of construetion materials snd process chemicals:

j. Applicability to manufacturing processes:

k. Ability to construct with control device, install in available space,

within proposed levels:

f. Describe the control technology selected:

1. Control Device: 2. Efficiency:l
3. Capital Cost: 4, Useful Life:
5. Q0Operating Cost: s. Energy:z

7. gaintenance Cosat: 8. Msnufacturer:

9. Other locations where employed on similar processes:
a. (1) Company:

(2) Mailing Address:

{3) City: (4} State:

lExplain method of determining efficiency.
Energy to be reported in units of electrica)l power - KWH design rate.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 10 of 12
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{5} Environmental Manager:
(6) Telephone No.:
(7 Emissions:l

Contaminant ' Rate or Concentration

{8) Process Rate:l

b. (1) Company:

(2) Mailing Address:

(3} City: (4) State:
{5) Environmental Manager:

{(6) Telephone No.:

(7) Emissions:l

Coﬁtaminant Rate or Concentration

(B) Procsas Rate:!

10. Reason for selection and description of systems:

1Applicant must provide this information when available. Should ' this information not
available, applicant must state the reason(s) why.

SECTION YII - PREVENTION OF SIGNIFICANT DETERIORATIGON
Company Monitcred Data

1. no. sites TSP () so2« Wind spd/dir

Period of Monitoring / / to / /
month day year month day year

Other data recorded

Attach ell data or statistical summaries to this application.

*Specify bubbler {(8) or continuous (C).

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



2. Instrumentation, Field and Laboratory

a. Was instrumentation EPA referenced or its equivalent? [ ] Yes [ ] No

b. Was instrumentation calibrated in accordance with Department procedures?
[ J Yes ([ J Noe [ ] Unknown

Heteorﬁloglcal Data Used for Air Quality Modeling

‘1. Yesr(s) of data from / / to / /

month day year month day vear

2, Surface data obtained from (location)

3. Upper air (mixing height) data obtained from (location)

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

Computer Models Used

1, Modified? If yes, attach description,
2. ' Modified? If yes, attach description.
3. Modified? If yes, attach descriptien.
4, Modified? I[f yes, asttach dasc:iption.

Attach copies of all final model runs shawing input data, receptor locatlions, and prin.
tiple output tables,

Applicants Maximum Aliowable Emission Data

Pollutant Emission Rate
TSP grams/sec¢
502 grams/ssc

Emissien Deta Used in Modeling

Attach list of emission sources, Emission data raquirsd is source name, description oi
point source (on NEDS point number), UTM cocrdinates, stack data, allowable emissions,
and normal operating time.

Attach all other information supportive to the PSD raview.

Discuss the social and economic impact of the selected technology versus cther applica-
ble technologies (i.e., jobs, payroll, productlion, taxess, energy, etc.). Include
assessment of the environmental impact of the sources.

Attach sacientific, engineering, and technical material, reports, publications, jour-
nals, and other competent relevant information describing the theory and application of
the requested best available control technolegy.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 12 of 12
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TARMAC-PSD.1/1-1
08-24-89

1.0 INTRODUCTION

Tarmac Florida, Inc. leases and operates a Portland cement manufacturing

plant in northwest Dade County, just east of the Turnpike Extension and
south of U.8. 27 (Figure 1-1). Currently, the Tarmac facility consists
of three cement kilns which have valid air operating permits issued by
the Florida Department of Envirommental Regulation (FDER) and Dade County
Environmental Resources Management (DERM). Kilns 1 and 2 are permitted
to burn natural gas or No. 6 fuel oil, and each have a production
capacity of 25.0 tons per hour (TPH) of clinker. Kiln 3 is a larger kiln
which is permitted to burn coal, natural gas, or No. 6 fuel oil and has a

capacity of 87.5 TPH clinker.

In keeping with Tarmac's longstanding policy of promoting energy
efficiency and utilizing domestic fuel sources, Tarmac is now proposing

to convert Kiln 2 to coal. Tarmac applied for and received a federal

Prevention of Significant Deterioration (PSD) permit to convert Kilms 1,

2, and 3 to coal in 1984, However, this PSD permit was issued 4 years

ago and may no longer be considered valid for conversion of Kiln 2 to
coal, since this conversion was not accomplished within a reasonable time
period after issuance of the permit. Furthermore, this PSD permit

limited sulfur dioxide (S50,) emissions from Kiln 2 to 125 pounds per hour I
{lb/hr). Based on extensive experience in burning coal in Kiln 3, this
emission level is not appropriate. As a result, Tarmac is currently

requesting an SO, emission limit of 400 1b/hr on Kiln 2 after coal

conversion.

The coal conversion will increase actual emissions of certain regulated
air pollutants over current emissions from Kiln 2, The U.S,
Environmental Protection Agency (USEPA) and FDER have implemented
regulations which require a PSD review for new or modified sources which
increase air emissions above certain threshold amounts. Because the
threshold amounts will be exceeded by the proposed project, the project
is subject to PSD review. PSD regulations are promulgated under 40 Code

of Federal Regulations (CFR) Part 52.21 and implemented through Florida's

1-1
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Figure 1-1 LOCATION OF TARMAC FLORIDA FACILITY




TARMAC-PSD.1/1-3
08-24-89

.State Implemezﬁ;tion Plan. FDER's PSD regulations are codified in

Chapter 17-2. , Florida Administrative Code (F.A.C.).

The technical information and analysis required by the federal and state
PSD regulations are contained in this PSD application. The application
is divided into eight major sections. Presented in Section 2.0 is a
description of the facility, including air emissions and stack
parameters. PSD review requirements and applicability are presented in
Section 3.0. The control technology review, including the Best Available
Control Technology (BACT) evaluation, is presented in Section 4.0. Air
quality monitoring information is presented in Section 5.0, and the
methodology and results of the impact analyses performed for the project

are presented in Sections 6.0, 7.0, and 8.0,

1-3



TARMAC-PSD.1/2-1
08-28-89

2.0 PROJECT DESCRIPTION
2.1 PROCESS DESCRIPTION AND EMISSIONS

Tarmac is proposing to convert the existing Kiln 2 to burn coal. The kiln
is currently permitted to burn natural gas and No. & fuel oil under FDER
operating permit A013-157297. XKiln 2 has been inactive since 1982 due to
low demand for cement, but work is underway for startup of the kiln on

gas/0il (under the existing permit) for 1/1/90.

A flow diagram of the kiln system after coal conversion is presented in
Figure 2-1. The modifications to the kiln will consist of the addition of
direct-fired coal burner and the replacement of the chain system to provide
better energy efficiency within the kiln. Provisions will alsc be made to
convey raw coal from storage to a new coal mill and then to the kiln. The
existing kiln feed system, clinker cooler, clinker cooler electrostatic
precipitator (ESP), waste dust storage, dust insufflation system, and kiln
ESP will be utilized.

The current production capacity of the kiln of 25 TPH clinker will not
increase as a result of this coal conversion. Coal for Kiln 2 will be
received, stored, and conveyed through the existing ceal handling system
for Kiln 3. This system consists of an elevated trestle for unloading
bottom dump railcars, a temporary cocal storage pile, an active ceal storage
pile, and a loading hopper for transfer to a screen and coal storage bin.
Kiln 2 will have a separate coal mill, which will receive screened coal
from the existing cocal bin, grind it, and fire it directly into the kiln.
Hot air from the existing clinker cooler will be used in the coal mill to
dry the coal and pneumatically convey it to the kiln. This direct air-
fired system will not have an air emission point, since the coal and air
are injected directly into the kiln. Two new conveyor transfer points will
be located between the coal storage bin and the new coal mill, but these
will be totally enclosed. Therefore, no emissions will result from the new

transfer points.
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Current maximum emissions of regulated pollutants from Kiln 2 (based on gas
and oil firing) are presented in Table 2-1. Maximum particulate matter-
total suspended particulate [PM(TSP)] emissions are based upon the current
allowable for the kiln of 31.3 lb/hr (process weight table allowable).
PM(TSP) emissions from Kiln 2 have been measured as high as 26.3 lb/hr
{(March 1982 stack test). Therefore, it is reasonable to assume that the
allowable emissions from the kiln represent actual emissions. Emissions of
particulate matter with aerodynamic particle size diameter of 10
micrometers (um) or less (PM10) are based upon AP-42 data which indicate
that 85 percent of PM(TSP) emissions from Portland cement kilns with ESPs

are emitted as PM10 (see Appendix A).

Current S0, emissions from Kiln 2 are based upon gas/oil burning. SO,
emissions tests were conducted on Kilns 1 and 2 when burning fuel oil, and
the data were presented in the 1980 application to convert Kilm 2 to coal.
50, emissions were stated to be 45.3 1lb/hr (refer to Appendix A for
supportive information). This emission rate is actually much lower than

emissions calculated based upon AP-42 factors for cement kilns.

Current NO, emissions from Kiln 2 are based upon gas/oil burning. Due to
the inactive status of Kiln 2, recent source test data are not available.
However, a series of NO, tests was conducted on the kiln in 1980 while

burning both gés and oil (refer to Appendix A). The average of 12 tests

burning gas was 4.73 lb/ton clinker, and the average of 12 tests burning

~oil was 6.71 1b/ton clinker. Based upon these test data, the current NO,

emissions from Kiln 2 are 6.71 1lb/ton.

Specific source test data or emission factors are not available concerning
carbon monoxide (CO0) emissions from cement kilns. However, CO levels in
the kiln must be maintained below 0.1 percent in order to eliminate
explosion potential in the ESP. CO emissions can therefore be estimated
from this CO level and the air flow rate through the kiln. The air flow
rate for Kiln 2 when firing cil was approximately 127,000 actual cubic feet

per minute (acfm). This equates to 346 lb/hr of CO emissions.
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Table 2-1. Baseline and Future Maximum Emissions For Kilnj2 va% Tarmac | l'i?
' Ll L

S B EETIL)
Follutant Mﬁ/aseline Gas/0il m Future (Co:wn‘/u/fﬂ“{ Net Increase /1{
Basis W h,‘( lb/hr Basis Mhr 1b/hz (1b/hr) fp
(el et

Particulate Mat,t.er Process weight 1{ 31.3 Process weight 31.3 ’ [p 0.0 . L
(ISP) _ I%D table allowable Z 0.5 table allowable a, '1 '% 'I g - 3.8
(oot Hamdliay ﬁﬁp) ‘ 53— T332
Particulate Matter ‘qg@ AP-42: 85% of |3.026.6 59 AP-42: 851 of 1, I'f'2!5 & 9 . 0.0 . I
(PM10) PM(TSP) emissicons PM(TSP) emissions . -
. f,,,/a ou! 34wl
Coat Hawdling, Mo } . % ?4 o ST
Sulfur Dioxide Gas/oil-firing /5/.1 Coal firing- ’5} /oo/n £5.Y 3577 3743 V026 T
test data 9,5 41 {p 18.0 lb/ton D T !
clinker l)"?’ IM lr;Sa
’ 5 f B I,up/r )
Nitrogen Oxides Gas/oil-firing 167.8 Coel firing- ' 168.3 1.5
6.71 1lb/ton £.77 1b/ton
clinker clinker
Carbon Monoxide 0.1% concentration 31-5.0‘ No increase over 346.0 0.0
current (<0.1X)
Volatile Organic Source testing on 23.1 Coal firing ap.o 6.9
Compounds Kiln 3 1.2 lb/ton clinker
lead AP-42: 0,10 1b/ton 2.5 AP-42: 0.10 lb/ton 2.5 0.0
clinker clinker
Sulfuriec Acid Mist 3X of 502 emissions 1.7 3X of 30, emissions 12.0 10.3
Beryllium 0.002 lb/ton D.05 0.002 lb/ton .05 0.0
clinker clinker
Other Regulated No data -- No data - -

Pollutants
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Little information is available regarding emissions of volatile organic
compounds (VOCs) from Portland cement kilns. However, Tarmac has recently
conducted VOC testing on Kiln 3 as part of testing to burn contaminated
soils (July 5, 1988, testing-- refer to Appendix A). The testing showed
that the majority of VOC emissions are due to organics in the raw feed.
Based upon the coal feed rate during the testing and using AP-42 emission
factors for coal combustion in boilers, the contribution of coal burning to
the total VOC emissions can be estimated. The emissions due to coal
burning can then be subtracted from the total VOC emissions to obtain the
VOC emissions due to the raw feed. The resulting VOC emission rate is 0.87

1b/ton clinker (refer to Appendix A). To obtain baseline VOC emissions
due to gas/oil burning, the VOC emissions due to the raw feed must be added
to VOC emissions due to fuel burning. Burning No. 6 fuel oil results in
VOC emissions of 1.3 1lb/hr, and total VOC emissions due to the raw feed and
fuel oil burning are 23.1 lb/hr.

Baseline emissions of lead (Pb)} are based upon the AP-42 factor for cement
kilns of 0.10 1b/ton clinker (refer to Appendix A} and the kiln capacity of
25.0 TPH. Emission faptors for sulfuric acid mist are not available.
Review of the literature concerning cil and coal combustion sources
indicates that approximately 3 percent of the 50, emissions is sulfuric
acid mist., This estimate was used to calculate baseline emissions from

Kiln 2.

Baseline emissions of beryllium were based upon USEPA’'s recent publication
entitled Toxic Air Pollutant Emission Factors (USEPA, 1988a). The facter
is 0.002 1b/ton clinker. Data are not available concerning the emissions

of other regulated pollutants from Portland cement kilns.

Future maximum emissions of regulated pollutants from Kiln 2, after coal
conversion, are also shown in Table 2-1. Future PM(TSP) and PM10 emissions
will not change as a result of the conversion to coal. The existing ESP is

capable of accommodating the small additional dust generated due to the ash
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in the coal, a majority of which will remain in the clinker and become part

of the product,

Future maximum SO, emissions will be 400 lb/hr (16.0 lb/ton clinker
produced) from Kiln 2 when burning coal with 2.0 percent sulfur content or
less. This level of S0, emissions is for coal burning and is based upon
experience with coal burning in Kiln 3. After considerable difficulty in
meeting original S0,/NO, emission limits on Kiln 3, the 50, emission limit
for Kiln 3 was revised to 4.6 1lb/ton clinker. This limit can be met
simultaneously with NO, limits by utilizing strict control over process
conditions within the kiln {combustion temperature, excess air, and dust
insufflation rate). Tarmac is requestiﬁg a higher 50, limit for Kiln 2
because of the uncertainties associated with operation of this smaller kiln

and in achieving simultaneous NO, control. After source testing is

, frmity
data support a reduced level.

ol
..'l.éw“"”a
Future maximum NO, emissions when burning cocal in Kiln 2 are 6.77 lb/ton
clinker, or 169.3 1lb/hr. This limit is based upon the current limit on
Kiln 3 of 6.77 lb/ton clinker.

Future GO emissions from Kiln 2 when burning coal should not increase over
current emissions when burning gas and oil. This is because process
conditions within the kiln and ESP demand that CO be held to below 0.1
percent. CO is minimized in the kiln in order to maximize combustion
efficiency and promote energy efficiency. Air flow through the Kiln 2
after conversion to coal will decrease compared to previous gas/oil firing,
because of the better energy efficiency of the kiln burner and chain
system. Based on these considerations, future CO emissions when burning

coal are equal to baseline emission levels.

Future maximum VOC emissions from Kiln 2 burning coal are based upon the

VOC emissions due to the raw feed, estimated from Kiln 3 data (refer to
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previous discussion) plus the VOC emissions due to coal burning., Based
on the AP-42 factor of 0.10 1b/ton ceal and the maximum ccal feed rate to
Kiln 2 of 6.50 TPH, VOC emissions due to coal burning are 0.7 1lb/hr. VOC
emissions due to the raw feed are 0.87 lb/ton clinker, or 21.8 lb/hr.
Total future VOC emissions are therefore 22.5 1lb/hr. Due to the limited
database and potential variability in the organic content of the raw feed,

Tarmac is requesting a higher future limit of 30.0 lb/hr.

Future maximum emissions of other regulated pollutants were estimated in
the same fashion as existing baseline emissions, i.e., by using published
emission factors (refer to Appendix A). The emission factors and resulting

emissions are presented in Table 2-1.

As described previously, coal for Kiln 2 will be received, stored, and
transported using the existing coal handling facilities, with the addition
of two new conveyor transfer points and a coal mill. Additional throughput
of coal for Kiln 2 will be a maximum of 56,340 TPY. The particulate matter
emission sources, emission factors, and resulting emissions are presented
in Appendix B, The estimated increase in annual PM(TSP) and PM10 emissions

due to operation of Kiln 2 on coal is 12,0 TPY and 5.4 TPY, respectively.

2.2 STACK PARAMETERS

Stack parameters for Kiln 2 after conversion to coal; as well as stack
parameters for the other two kilns, are presented in Table 2-2. Also
presented are the maximum S0, emission rates associated with each kiln. It
is noted that Kiln 1 will burn gas as the primary fuel in the future, with
oil as backup. There are no plans to convert Kiln 1 to coal. Maximum S0,

emissions from Kiln 1 are based upon oil firing.

A plot plan of the Tarmac facility is presented in Figure 2-2, with the
kiln stacks indicated. The most significant structures at the facility are
the finish mill building, the Kiln burner building, the Kiln 1/2 ESP and
the Kiln 3/4 ESP.




Table 2-2. TARMAC - K2 Coal Conversion - Stack Parameters and 802 Emisssions

Process SO Stack Stack Stack Stack Flow

Rate Emiss%n Rate Height Diameter Temp. Velocity Rate
Source (TPH (ib/hr) ft m ft m ‘F K ft/min m/s (acfm)
Clinker)
K1 - gas/oil 25.0 45/45.3 200 61 8.0 2.44 378 465 2527 12.84 127,000
K2 - coal 25.0 400.0 200 61 8.0 2.44 300 422 1790 9.10 90,000
K3 - coal 87.5 400.0 200 61 150 457 350 450 2172 11.04 384,000

Source: Tarmac, 1987
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The dimensions of these buildings are as follows:
Area of
Building Height Width Influence
Finish Mill Building: 106 ft. 260 ft. 530 fr.
Kiln Burner Building: 84 fr. 200 ft. 420 fr.
K1/K2 ESP: 70 fr. 60 ft, 300 ft.
K3/K4 ESP: 90 ft, 130 ft, 450 ft.

The K2 stack is approximately 500 feet from the Finish Mill Building. The
K2 stack is just on the edge of the area of influence of the building, and
would be affected for only a few specific wind directions when the K2 stack
is downwind of the building. The GEP stack height based on this building
is 265 feet compared to the K2 stack height of 200 feet.

The K2 stack is outside the area of influence of the burner buildings, and
the K2 stack height is more than 2.5 times the width (lesser dimension) of
the K1/K2 ESP, and therefore these structures will not cause downwash. The
K2 stack is within the area of influence of the K3/K4 ESPs for a few
specific wind directions. However, the K3/K4 ESPs are not a solid
structure, being open at the bottom. The GEP height of this structure is
225 feet, only slightly greater than the K2 stack height of 200 feet.

Based upon these considerations, the downwash potential due to the K3/K4

ESP structures will be minimal.
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3.0 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY

The following discussion pertains to the federal and state air regulatory
requirements and their applicability to the Tarmac Kiln 2 coal
conversion. These regulations must be satisfied before the proposed

project can be constructed and operated.

3.1 NATIORAL AND STATE AAQS

. The existing applicable National and Florida ambient air quality

standards (AAQS) are presented in Table 3-1, Primary National AAQS were
promulgated to protect the public health, and secondary National AAQS
were promulgated to protect the public welfare from any known or
anticipated adverse effects associated with the presence of pollutants in
the ambient air. Areas of the country in violation of AAQS are
designated as nonattainment areas, and new sources to be located in or
near these areas may be subject to more stringent air permitting

requirements.

3.2 ©PSD REQUIREMENTS

3.2,1 General Requirements

Under federal PSD review requirements, all major new or modified sources
of air pollutants regulated under the Clean Air Act (CAA) must be
reviewed and approved by the USEPA. For sources located in Florida, PSD

review and approval has been delegated to FDER.

A "major stationary source"” is defined as any one of 28 named source

categories which has the potential to emit 100 tons per year (TPY) or
more, or any other stationary source which has the potential to emit

250 TPY or more of any pollutant regulated under CAA. "Potential to

emit" means the capability, at maximum design capacity, to emit a

pollutant after the application of control equipment.

A "major modification” is defined under PSD regulations as a change at an

existing major staticnary source which increases emissions by greater

3-1



Table 3-1, Hational and State AAQS, Allowable PSD Increments, and Significance Levels (uglma)

AAQS
Naticnal State Significant

Primary Secondary of PSD Increments Impact

Pollutant Avereging Time Standard Standard Florida Class 1 Class II Levals
Particulate Matter Annual Geometric Mean KA KA NA 5 19 1
(TSP) 24-Hour Maximum* NA NA NA 10 37 5
Particulate Matter Annual Atithmat;c Mean 50 50 30 HA NA 1
{PM10) 24-Hour Maximum 150 150 150 HA NA 5
Sulfur Dloxide Annual Arithmetic Mean 80 NA 60 2 20 1
24-Hour Maximum* 365 NA 260 5 91 5
3-Hour Maximum® NA 1,300 1,300 25 512 25
Carbon Monoxide 8-Hour Maximmn+ 10,000 10,000 16,000 NA NA 500
1-Hour Maximwn+ 40,000 40,000 40,000 NA NA 2,000
Nitrogen Dioxide Annual Arithmetic Mean 100 100 100 2.5™" 25" 1

++

Ozone 1-Hour Maximum 235 235 235 NA NA RA
Lead Calendar Quarter 1.5 1.5 15 HA NA NA

Arithmetic Mean

Z-¢

* Maximum concentration not to be excesded more than once per yeaar.

Achieved when the expected number of exceedances per year is less than 1.
The State of Florida has not yet adopted the PSD increments for N02 concentrations.
+ Achleved when the expected number of days per year with concentrations above the standard is less than 1,

HA = Hot applicable, i.e., no standard exists.

Note: Particulste matter (TSP) refers to total suspended particulate matter,
Particulate mater (PM10) refers to particulate matter with serodynamic diemeter less than or equal to
10 micrometers (um).

Sources: Federal Register, Vol. 43, No. 118, Jube 19, 1978,
40 CFR 5307
40 CFR 52.21
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68-22-80



TARMAC-PSD.1/3-3
08-22-89

than "significant” amounts, PSD significant emission rates are shown in

Table 3-2.

PSD review is used to determine whether significant air quality
deterioration will result from the new or modified scurce. PSD
requirements are contained in 40 CFR 52.21, Prevention of Significant
Deterioration of Air Quality. Major sources and medifications are
required to undergo the following analysis related to PSD for each
pollutant emitted in "significant™ amounts:

1. Control technology review,

2. Source impact analysis,

3. Air quality analysis (monitoering),

4. Additional impact analyses,
In addition to these analyses, a new source must also be reviewed with
respect to Good Engineering Practice (GEP) stack height regulations.
Discussions concerning each of these requirements are presented in the

following sections.

3.2.2 Increments/Classifications

In promulgating the 1977 CAA Amendments, Congress specified that certain
increases above an air quality "baseline concentration" level of SO, and
PM(TSP) concentrations would constitute "significant deterioration." The
magnitude of the allowable increment depends on the classification of the
area in which a new source (or modification) will be located or have an
impact. Three classifications were designated based on criteria
established in the CAA Amendments. Initially, Congress promulgated areas
as Class 1 (international parks, national wilderness areas, and memorial
parks larger than 5,000 acres, and national parks larger than 6,000
acres) or as Class II (all areas not designated as Class I). No Class
I11 areas, which would be allowed greater deterioration than Class II
areas, were designated. USEPA then promulgated as regulations the

requirements for classificatioens and area designations,
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Table 3-2. PSD Significant Emission Rates and De Minimis Monitoring
Concentrations '
Significant De Minimisg
Regulated Emission Rate Monitoring
Pollutant Under (TPY) Concentration
(pg/nm)
Sulfur Dioxide NAAQS, NSPS 40 13, 24-hour
Particulate Matter (TSP) NAAQS, NSPS 25 10, 24-hour
Particulate Matter (PM10) NAAQS 15 10, 24-hour
Nitrogen Oxides NAAQS, NSPS 40 14, Annual
Carbon Monoxide NAAQS, NSPS 100 575, 8-hour
Volatile Organic
Compounds (Ozone) NAAQS, NSPS 40 100 TPY*
Lead NAAQS 0.6 0.1, 3-month
Sulfuric Acid Mist NSPS 7 *
Total Fluorides NSPS 3 0.25, 24-hour
Total Reduced Sulfur NSPS 10 10, l-hour
Reduced Sulfur Compounds NSPS 10 10, 1-hour
Hydrogen Sulfide NSPS 10 0.2, 1l-hour
Asbestos NESHAP 0.007 *
Beryllium NESHAP 0.0004 0.001, 24-hour
Mercury NESHAP 0.1 0.25, Z4-hour
Vinyl Chloride NESHAP 1 15, 24-hour
Benzene NESHAP 0 *
Radionuclides NESHAP 0 *
Inorganic Arsenic NESHAP 0 *

*No ambient measurement method.
+Increases in VOC emissions.

Notes: Ambient monitoring requirements for subject pollutants may be exempted
if the impact of the increase in emissions is below air quality impact
de minimis levels.

NAAQS = National Ambient Air Quality Standards.
NSPS = New Source Performance Standards.
NESHAP = National Emission Standards for Hazardous Air Pollutants.

Sources: 40 CFR 52.21.
Chapter 17-2, F.A.C,
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On October 17, 1988, the USEPA promulgated regulations to prevent
significant deterioration due to NO, emissions and established PSD
increments for NO, concentrations. The USEPA class designations and
allowable PSD increments are presented in Table 3-1. The Florida DER has
adopted the USEPA class designations and allowable PSD increments for S0,

and PM(TSP), but has not yet adopted the NO, increments.

The term "baseline concentration" evolves from federal and state PSD
regulations and denotes a fictitious concentration level corresponding to
a specified baseline date and certain additional baseline sources. By
definition in the PSD regulations, as amended August 7, 1980, baseline
concentration means the ambient concentration level which exists in the
baseline area at the time of the applicable baseline date. A baseline
concentration is determined for each pollutant for which a baseline date

is established and includes:

1. The actual emissions representative of scurces in existence on
the applicable baseline date; and
2. The allowable emissions of major staticnary sources which
commenced construction before January 6, 1975, for S0, and
PM(TSP) sources, or February 8, 1988, for NO, sources, but
which were not in operation by the applicable baseline date.
The following emissions are not included in the baseline concentration
and therefore affect PSD increment consumption:
1, Actual emissions from any major stationary source on which
construction commenced after January 6, 1975, for SO, and
PM(TSP) sources, and after February 8, 1988, for NO, sources;
and
2. Actual emission increases and decreases at any stationary

source occurring after the baseline date.
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The term "baseline date" actually includes three different dates:

1. The major source baseline date, which is January 6, 1975, in
the cases of SO, and PM(TSP), and February 8, 1988, in the
case of NO,.

2. The minor SOurcé baseline date, which is the earliest date
after the "trigger date” on which a major stationary source
or major modification subject to PSD regulations submits a
complete PSD application.

3. The "trigger date", which is August 7, 1977, for SO, and

. PM(TSP), and February 8, 1988, for NO,.

3.2.3 Control Technology Review

The control technology review requirements of the federal PSD regulations
require that all applicable federal and state emission limiting standards
be met and that Best Available Control Technology (BACT) be applied to
control emissions from the source (40 CFR 52.21). The BACT requirements
are applicable to all regulated pollutants for which the increase in
emissions from the source or modification exceeds the significant

emission rate (see Table 3-2).

BACT is defined in 40 CFR 52.21 as:

An emissions limitation (including a visible emission standard)
based on the maximum degree of reduction for each pollutant subject
to regulation under the Act...which the Administrator, on a case-
by-case basis, taking inte account energy, environmental, and
economic impacts and other costs, determines is achiewvable
through application of production processes or available methods,
systems, and techniques, including fuel cleaning or treatment or
innovative fuel combustion techniques for control of such
pellutant.... If the Administrator determines that technological
or economic limitations on the application of measurement
methodology to a particular emissions unit would make the
imposition of an emissions standard infeasible, a design,
equipment, work practice, operational standard, or combination
thereof, may be prescribed instead to satisfy the requirement for
the application of best available control technology.
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The requirements for BACT were promulgated within the framework of PSD in
the 1977 amendments of the CAA [Public Law 95-95; Part C, Section
165(a)(4)]}. The primary purpose of BACT is to optimize consumption of PSD
air quality increments and thereby enlarge the potential for future
economic growth without significantly degrading air quality (USEPA, 1978;
1980). Guidelines for the evaluation of BACT can be found in USEPA's
"Guidelines for Determining Best Available Control Technology (BACT),"
(USEPA, 1978) and in the "PSD Workshop Manual" (USEPA, 1980). These
guidelines were promulgated by USEPA to provide a consistent approach to
BACT and to ensure that the impacts of alternative emission control
systems are measured by the same set of parameters. In addition, through
implementation of these guidelines, BACT in one area may not be identical
to BACT in another area. According to USEPA (1980), "BACT analyses for
the same types of emissions unit and the same pollutants in different
locations or situations may determine that different control strategies
should be applied to the different sites, depending on site-specific
factors. Therefore, BACT analyses must be conducted on a case-by-case

basis.”

The BACT requirements are intended to ensure that the control systems
incorporated in the design of a proposed facility reflect the latest in
control technologies used in a particular industry and take inte
consideration existing and future air quality in the vicinity of the
proposed facility. BACT must, as a minimum, demonstrate compliance with
NSPS for a source (if applicable). An evaluation of the air peollution
control techniques and systems, including a cost-benefit analysis of
alternative control technologies capable of achieving a higher degree of
emission reduction than the proposed control technology, is required.
The cost-benefit analysis requires the documentation of the materials,
energy, and economic penalties associated with the proposed and
alternative control systems, as well as the environmental benefits
derived from these systems. A decision on BACT is to be based on sound
judgement, balancing environmental benefits with energy, economic, and

other impacts (USEPA, 1978).
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Historically, a "bottom-up" approach consistent with the BACT Guidelines
and Workshop Manual has been used. With this approach, an initial
control level, which is usually NSPS, is evaluated against successively
more stringent controls until a BACT level is selected. However, USEPA
developed a concern that the bottom-up approach was not providing the
level of BACT decisions originally intended. As a result, in December
1987 the USEPA Assistant Administrator for Air and Radiation mandated
changes in the implementation of the PSD program including the adoption

of a new "top-down" approach to BACT decision making.

The top-down approach requires an applicant to start with the most
stringent control alternative, usually Lowest Achievable Emission Rate
(LAER), and either provide an analysis that justifies its rejection based

on technical or economic infeasibility, or propose it as BACT.

The top-down BACT approach essentially starts with the most stringent (or
top) technology and emissions limit that have been applied elsewhere to
the same source category. The applicant must next provide a basis for
rejecting this technology in favor of the next most stringent technology

or propose to use it.

Rejection of control alternatives may be based on technical or economical
infeasibility. Such decisions are made on the basis of physical
differences (e.g., fuel type), locational differences (e.g., availability
of water), or significant differences that may exist in the
environmental, eccnomic or energy impacts. The differences between the
proposed facility and the facility on which the control technique was

applied previously must be justified.

3.2.4 Air Quality Analvsis

In accordance with requirements of 40 CFR 52.21(m), any application for a
PSD permit must contain an analysis of continuous ambient air qualicy
data in the area affected by the proposed major stationary source or

major modification. TFor a new major source, the affected pollutants are
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those that the source would potentially emit in significant amounts. For
a major modification, the pollutants are those for which the net

emissions increase exceeds the significant emission rate (see Table 3-2).

According to CAA, ambient air monitoring for a period of up to 1l year is
generally appropriate to satisfy the PSD monitoring requirements. A
minimum of four (4) months of data is required, Existing data from the
vicinity of the proposed source may be utilized if the data meet certain
quality assurance requirements; otherwise, additional data may need to be
gathered. Guidance in designing a PSD monitoring network is provided in
USEPA's "Ambient Monitoring Guidelines for Prevention of Significant

Deterioration" (USEPA, 1987a).

The regulations include an exemption which excludes or limits the
pellutants for which an air quality analysis must be conducted. This
exemption states that the Administrator may exempt a proposed major
stationary source or major modification from the monitoring requirements
of 40 CFR 52.21(m)} with respect to a particular pollutant if the
emissions increase of the pollutant from the source or modification would
cause, in any area, air quality impacts less than the de minimis levels

presented in Table 3-2,

3.2.5 BSource Impact Analysis
A source impact analysis must be performed by a proposed major source

subject to PSD for each pollutant for which the increase in emissions
exceeds the significant emission rate (Table 3-2). The PSD regulations
specifically require the use of atmospheric dispersion models in
performing impact analysis, estimating baseline and future air quality
levels, and determining compliance with AAQS and allowable PSD
increments. Designated USEPA models must normally be used in performing
the impact analysis. Specific applications for other than USEPA-approved
models require USEPA's consultation and prior approval. Guidance for the
use and application of dispersion models is presented in the USEPA

publication "Guideline on Air Quality Models (Revised)" (USEPA, 1987b).
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The source impact analysis for criteria pollutants may be limited to only
the new or modified source if the net increase in impacts due to the new
or modified source is below significance levels, as presented in

Table 3-1.

Various lengths of record for meteorological data can be utilized for
impact analysis. A 5-year period can be used with corresponding
evaluation of highest, second-highest short-term concentrations for
comparison to AAQS or PSD increments. The term "highest, second-highest"
(HSH) refers to the highest of the second-highest concentrations at all
receptors (i.e., the highest concentration at each receptor is
discarded). The second-highest concentration is significant because
short-term AAQS specify that the standard should not be exceeded at any
location more than once a year. If less than 5 years of meteoroclogical
data are used in the modeling analysis, the highest concentration at each

receptor must normally be used for comparison to air quality standards.

3.2.6 Additional Impact Analysis

In addition to air quality impact analyses, federal PSD regulations
require analyses of the impairment to visibility and the impacts on soils
and vegetation that would occur as a result of the proposed source.

These analyses are to be conducted primarily for PSD Class I areas.
Impacts due to general commercial, residential, industrial, and other
growth associated with the source must alsc be addressed. These analyses
are required for each pollutant emitted in significant amounts

(Table 3-2).

3.2.7 Good Engineering Practice Stack Height
The 1977 CAA Amendments require that the degree of emission limitation

required for contfol of any pollutant not be affected by a stack height
that exceeds GEP, or any other dispersion technique. On July 8, 1985,
USEPA promulgated final stack height regulations (USEPA, 1985). GEP
stack height is defined as the highest of:
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1. 65 meters {(m), or
2. A height established by applying the formula:
Hg = H + 1.5L
where: H; = GEP stack height,
H = Height of the structure or nearby structure, and
L = Lesser dimension (height or projected width) of
nearby structure(s), or

3. A height demonstrated by a fluid model or field study.

"Nearby" is defined as a distance up to five times the lesser of the
height or width dimensions of a structure or terrain feature, but not
greater than 0.8 km. Although GEP stack height regulations require that
the stack height used in medeling for determining compliance with AAQS
and PSD increments not exceed the GEP stack height, the actual stack

height may be greater,

The stack height regulations also allow increased GEP stack height beyond
that resulting from the above formula in cases where "plume impaction”
ocecurs., Plume impaction is defined as concentrations measured or
predicted to occur when the plume interacts with "elevated terrain.”
"Elevated terrain” is defined as terrain which exceeds the height
calculated by the GEP stack height formula. Because the terrain in the
vicinity of the Tarmac plant is flat, plume impaction was not considered

in determining the GEP stack height.

3.3 NONATTAINMENT RULES

The Emission Offset Interpretative Ruling (40 CFR 51, Appendix S) applies
to new and modified major sources affecting nonattainment areas. Under
Section IV.A of the Ruling, such sources are required to: (1) meet an
emission limitation which specifies the lowest achievable emission rate
for such sources, (2) certify that all existing major sources owned or
operated by the applicant in the same state are in compliance with all
applicable emission limitations and standards under the Act, (3) obtain

emission offsets such that there will be reasonable progress toward
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attainment of the applicable national AAQS, and (4) demonstrate that the
emission offsets would provide a positive net air quality benefit in the

affected area [not applicable for VOC or NO,].

Based on the current nonattainment provisions, all major new sources and
modifications to existing major sources located in a nonattainment area
must undergo nonattainment review if the proposed pieces of equipment
have the potential to emit 100 TPY or more of the nonattainment
pollutant, or if the major modification results in a significant net

emission increase of the nonattainment pollutant,

3.4 SOURCE APPLICABILITY

3.4.1 PSD Review

3.4.1.1 Pollutant Applicability

The Tarmac plant is located in Dade County, which has.been designated by
USEPA and FDER as an attainment area for all criteria pollutants except
ozone. Because of the ozone nonattainment designation, emissions of VOC
from the Tarmac plant will not be subject to PSD review. Dade County is
designated as a PSD Class II area for S0O,, PM(TSP), and NO,. The Tarmac
site is located approximately 30 km northeast of the Everglades National

Park, the nearest PSD Class I area.

The existing Tarmac plant is considered to be an existing "major
stationary source" because current emissions of regulated pollutants
exceed 100 TPY. Since the source is an existing major source, PSD review
is required for any pollutant for which the net increase in emissions due
to the proposed project exceeds the PSD significant emission rates

presented in Table 3-2 (i.e., major modification).

Presented in Table 3-3 is the maximum net increase in emissions for each
regulated pollutant due to the Kiln 2 coal conversion, based upon the
maximum hourly change in emissions presented in Table 2-1, and assuming
8,760 hr/yr operation. Also included is the estimated increase in

PM(TSP) and PM10 emissions due to increased coal handling for Kilm 2. As
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Table 3-3., Net Increase in Emissions Due to the Kiln 2 Coal Conversion
Compared to the PSD Significant Emission Rates
Increase in Significant PSD
Emissions Due to Emission Review
Kiln 2 Coal Rate Applies?
Conversion (TPY)

Pollutant 1b/hr TPY
Particulate Matter (TSP) -- 12.0 25 No
Particulate Matter (PM10) -- 5.4 15 No
Sulfur Dioxide 354.7 1,553 40 Yes
Nitrogen Dioxide . 1.5 6.6 40 No
Carbon Monoxide 0.0 0.0 100 No
Votatile Organic 6.9 30.2 40 No®
Compounds’
Lead 0.0 0.0 0.6 No
Sulfuric Acid Mist 10.3 45.1 7 Yes
Beryllium 0.0 0.0 0.0004 No

* Nonattainment pollutant; PSD review does not apply.
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shown, potential emissions from the proposed project will exceed the PSD
significant emission rate for only SO, and sulfuric acid mist. The

proposed modification is subject to PSD review for these pollutants.

3.4.1.2 Ambient Monitoring

Based upon the net increase in emissions from the proposed coal
conversion, presented in Table 3-3, a PSD preconstruction ambient
monitoring analysis is required for SO, and sulfuric acid mist. However,
if the net increase in impact of a pollutant is less than the de minimis
monitoring concentration, then an exemption from the preconstruction
ambient monitoring requirement may be granted for that pollutant. In
addition, if an acceptable ambient monitoring method for the pollutaﬂt

has not been established by USEPA, monitoring is not required.

The maximum predicted 24-hour S0, impact due to the net increase in 50,
emissions associated with the Kiln 2 coal conversion is 21 ug/m’. The
methodology used to predict maximum impacts and the impact analysis
results are presented in Sections 6.0 and 7.0. This maximum 24-hour
impact is above the de minimis monitoring concentration for S0, of

13 ug/m®. There is no acceptable ambient monitoring method for sulfuriec
acid mist, and therefore monitoring is not required for this pollutant.
As a result, the proposed project is subject to preconstruction ambient
monitoring analysis for SO, only. The air quality analysis for SO, is

presented in Section 5.0.

3.4.1.3 GEP Stack Height
The GEP stack height regulations allow any stack to be at least 65 meters
high. The existing stack for the Kiln 2 is 200 ft in height

(61.0 meters) and, tﬁerefore, does not exceed the GEP stack height.
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3.4.2 Nopnattainment Review

Nonattalnment review is required for ozone if the net increase in VOC
emissions due to the proposed modification exceeds the significant
emission rate of 40 TPY. As shown in Table 3-3, the maximum potential
increase in VOC emissions due to the project is less than 40 TPY. As a

result, nonattainment review for VOC emissions is not required.

3-15



TARMAC-PSD.1\&4-1
08-28-89

4.0 CONTROL TECHROLOGY EVALUATION

As discussed in the PSD source applicability section (Section 3.4), only
S0, and sulfuric acid mist emissions require a BACT evaluation. Since
sulfuric acid mist emissions are a direct result of sulfur emissions,
sulfuric acid mist will be controlled by controlling S0,. As a result,
only 50, will be discussed in this section. The BACT evaluation is

presented in this section.

Kiln 2 at Tarmac is an existing cement kiln equipped with an ESP for
particulate control. The existing kiln already provides S0, removal due
to the alkaline nature of the kiln dust. The ESP provides some
additional S50, removal as a result of contact of the flue gases with the
kiln dust. A baghouse used for particulate control would inherently
provide greater S0, removal (in the range of 20 to 45 percent) than the
ESP due to the filter cake formed on the bags. However, the use of a
baghouse at Tarmac would require complete replacement of the existing

ESP, and would be economically prohibitive.

Based upon the sulfur in the ceoal (2.0 percent sulfur maximum) and the
Jo

sulfur in the raw feed teo the kiln (0.16 percent-sui%afo, total potential
50, emissions from the kiln are 623.7 1lb/hr. To achieve the requested
400 1b/hr SO, emission rate, an inherent SO, removal efficiency of 36
percent is required. At this level of S50, emissions, the flue gases
would contain approximately 650 parts per milliion by volume (ppmv) (wet)
S0,. This concentration of S0, is approximately equivalent to that

concentration in the exhaust gases of a power plant burning 0.9% S coal.
Tarmac's proposed BACT for 50, is the inherent control within the

kiln/ESP system to achieve an emission rate of 400 lb/hr or less. Based

upon experience with Kiln 3 burning coal, regulating conditions within
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the kiln (i.e., temperature, excess air, ete.) to control S0, emissions
affects NO, emissions. After startup of Kiln 2 on ceal, Tarmac will
conduct performance-testé to determine the lowest routinely achievable
S0, emission rate while at the same time complying with the maximum NO,
emission rate of 169.3 1b/hr (6.77 lb/ton clinker). Based upon this
testing, Tarmac is willing to re-evaluate the S0, emission limit and
accept a lower limit if justified by the test results. Tarmac is fully
committed to minimizing 8O, emissions from the kiln by optimizing kiln

operating parameters, while maintaining clinker gquality.

There are considered no feasible alternatives to 80, control on Kiln 2.
Review of the EPA BACT/LAER Clearinghouse documents revealed that no
existing or permitted cement kiln employs an add-on S50, control system.
All cement kilns employ the inherent removal of 50, in the kiln and a
particulate control device as the 50, control method. This is the method
proposed by Tarmac, with the commitment to re-evaluating the S0, emission

limit based upon stack test results.

The proposed BACT for the kiln is the existing kiln/ESP system and
operation of the kiln to minimize S0, while maintaining compliance with
the NO, on the kiln. This is based upon the consideration of the
existing kiln/ESP system and the inherent minimum 36 percent removal
efficiency of the existing system, Tarmac's commitment to minimize S0,
emissions from the kiln, and with the commitment to re-evaluate the SO,

emission limit for Kiln 2, after test data is obtained.
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5.0 AIR QUALITY ANALYSIS
5.1 PROJECT MONITORING APPLICABILITY

As determined by the source applicability analysis described in Section
3.4, an ambient monitoring analysis is required by PSD regulations for
SO, only. In order to satisfy these requirements, Tarmac proposes to use
existing ambient SO, data collected by FDER at a site near to the Tarmac
facility. The available S0, monitoring data are described in Section

5.2.

5.2 AMBIENT SULFUR DIOXIDE DATA

Ambient SO, monitoring data from Dade County are available from a FDER
operated monitoring station located within 3 km of the Tarmac facility.
The monitoring site is located at the intersection of SR 821 (Turnpike
Extension) and US 27. Ambient SO, data collected at this site for the
period 1987 through 1988 are presented in Table 5-1. The monitor
actually operated at the site during the period August 1987 through
October 1988, The data were collected using a continuous monitor, and
since the site is operated by FDER, the data are gathered by required

quality assurance procedures for PSD networks.

As indicated in the table, all recorded S0, concentrations are low and
well below the AAQS. The highest measured 3-hour concentration during
the monitoring period was 15 ug/m®, and the highest measured 24-hour
concentration was 8 ug/m®. These values are well below the AAQS of 1,300
ug/m’, 3-hour average, and 260 ug/m®, 24-hour average. The recorded mean
S0, concentration at the site was 3 ug/m®. This concentration is well

below the AAQS of 60 ug/m® for the annual averaging peried.

Background S0, concentrations for use in the impact analysis are based
upon the maximum 3-hour, 24-hour and annual average concentrations
measured at the monitoring site. This was assumed since the cbserved
values were low compared to AAQS. The resulting background

concentrations are: 15 ug/m®, 3-hour; 8 ug/m®, 24-hour; and 3 ug/m’,

5-1




TARMAC-PSD.1/5-2
08-22-89

background levels are considered conservative since they reflect current
operation of the Tarmac facility, and the Tarmac facility will be

included specifically in the modeling analysis.
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Table 5-1. Summary of Ambient Sulfur Dioxide Data, Dade County, 1987-1988

Sulfur Dixide Concentration (pg/ﬁﬁ

Site No. Site Name Time No. Max. 2nd Max. Max. 2nd Max. Arithmetic
Period Obs. 3-hr 3-hr 24 -hr 24-hr Mean
0860-019 Miami- - 1987° 3,049 g 8 4 4 3
Us 27 & SR 821

1988 6,605 15 13 8 5 3
Federal Primary AAQS - - - 365 80
Federal Secondary AAQS - 1,300 - - -
Florida AAQS - 1,300 - 260 60

* Data cover period Aug - Dec 1987.
+ Data cover period Jan - Oct 1988,
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6.0 AIR QUALITY MODELING APPROACH
6.1 GENERAL MODELING APPROACH

The general modeling approach followed USEPA and FDER modeling guidelines
for determining compliance with AAQS and PSD increments. In general, when
model predictions are used to determine compliance with AAQS and PSD
increments, current policies stipulate that the highest annual average and
highest, second-highest short-term (i.e., 24 hours or less) concentrations
be compared to the applicable standard when 5 years of meteorological data
are used. The highest, second-highest concentration (HSH) is calculated
for a receptor field by:

1. Eliminating the highest concentration predicted at each receptor,

2. Identifying the second-highest concentration at each receptor,

and
3. Selecting the highest concentration among these second-highest

concentrations.

This approach is consistent with the air quality standards, which permit a
short-term average concentration to be exceeded once per year at each

receptor.

To develop the maximum short-term concentrations for the proposed facility,
the general modeling approach was divided into screening and refined phases
to reduce the computation time required to perform the modeling analysis.
The basic difference between the two phases is the receptor grid used when
predicting concentrations, the number of emission peints, and the number of
meteorological periods evaluated. In general, concentrations for the
screening phase were predicted using a coarse receptor grid, limited number

of major sources, and a 5-year metecrological record.

After a final list of HSH short-term concentrations was developed, the
refined phase of the analysis was conducted by predicting concentrations
for a refined receptor grid centered on the receptor at which the HSH

concentration was produced from the screening phase. The air dispersion
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model was executed for the meteorological periods during which both the
highest and second-highest concentrations were predicted to occur at that
receptor, based on the screening phase results. This approach was used to
ensure that wvalid HSH concentrations were cbtained. More detailed
descriptions of the emission inventory and receptor grids used in the
screening and refined phases of the analysis are presented in the following

sections.

6.2 MODEL SELECTION

The selection of an appropriate air dispersion model was based on the
model's ability to simulate impacts in areas surrounding the Tarmac
facility. Within 50.0 km of the facility, the terrain can be described as
simple, i.e., flat to gently rolling. As defined in the USEPA modeling
guidelines, simple terrain is considered to be an area where the terrain
features are all lower in elevation than the top of the stack(s) under
evaluation. fherefore, a simple terrain model was selected to predict

maximum ground-level concentrations.

The Industrial Source Complex (ISC) dispersion model (USEPA, 1988a) was
used to evaluate the pellutant emissions from the Tarmac facility and other
existing major facilities. This model is contained in USEPA's User's
Network for Applied Modeling of Air Pollution (UNAMAP), Version 6 (USEPA,
1988b). The ISC model is applicable to sources located in either flat or

rolling terrain where terrain heights do not exceed stack heights.

The ISC model consists of two sets of computer codes which are used to
calculate short- and long-term ground level concentrations. The main
differences between the two codes are the input format of the
meteorological data and the method of estimating the plume's horizontal

dispersion.
The first model code, the ISCST model, is designed to calculate hourly

concentrations based on hourly meteorological parameters (i.e., wind

direction, wind speed, atmospheric stability, ambient temperature, and
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mixing heights). The hourly concentrations are processed into non-
overlapping, short-term and annual averaging periods. For example, a 24-
hour average concentration is based on 24 l-hour averages calculated from
midnight to midnight of each day. For each short-term averaging period
selected, the highest and second-highest average concentrations are
calculated for each receptor. As an option, a table of the 50 highest

concentrations over the entire field of receptors can be produced.

The second model code within the ISC model is the ISC long-term (ISCLT)
model. The ISCLT model uses joint frequencies of wind direction, wind
speed, and atmospheric stability to calculate seasonal and/or annual
average ground-level concentrations. Because the input wind directions are
for 16 sectors, with each sector defined as 22.5 degrees, the model
calculates concentrations by assuming that the pollutant is uniformly
distributed in the horizontal plane within a 22.5 degree sector.

In this analysis, the ISCST model was used to calculate both short-term and
annual average concentrations because these concentrations are reédily
obtainable from the model output. In general, the ISCST mecdel will produce

higher annual average concentrations as compared to the ISCLT model.

Major features of the ISCST model are presented in Table 6-1.
Concentrations due to stack and volume sources are calculated by the ISCST
model using the steady-state Gaussian plume equation for a continuous
source. The area source equation in the ISCST model is based on the
equation for a continuous and finite crosswind line source. The ISC model
has rural and urban options which affect the wind speed profile exponent
law, dispersion rates, and mixing-height formulations used in calculating
ground level concentrations. The criteria used to determine when the rural
or urban mode is appropriate are based on land use near the proposed
plant's surroundings (Auer, 1978). If the land use is classified as heavy
industrial, light-moderate industrial, commercial, or compact residential -

for more than 50 percent of the area within a 3 km radius circle centered
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Table 6-1. Major Features of the ISCST Model

ISCST Model Features

o

Polar or Cartesian coordinate systems for receptor locations

Rural or one of three urban options which affect wind speed profile
exponent, dispersion rates, and mixing height calculations

Plume rise due to momentum and buoyancy as a function of downwind
distance for stack emissions (Briggs, 1969, 1971, 1972, and 1975)

Procedures suggested by Huber and Snyder (1976); Huber (1977); and
Schulmann and Hanna (1986) and Schulmann and Scire (1980) for evaluating
building wake effects

Procedures suggested by Briggs (1974) for evaluating stack-tip downwash

Separation of multiple point sources

Consideration of the effects of gravitational settling and dry
deposition on ambient particulate concentrations

Capability of simulating point, line, volume and area sources
Capability to calculate dry deposition

Variation with height of wind speed (wind speed-profile exponent law)
Concentration estimates for l-hour to annual average

Terrain-adjustment procedures for elevated terrain including a terrain
truncation algorithm

Receptors located above local terrain, i.e., "flagpole" receptors
Consideration of time-dependent exponential decay of pollutants
The method of Pasquill (1976) to account for buoyancy-induced dispersion

A regulatory default option to set various model options and parameters
to EPA recommended values (see text for regulatory options used)

Procedure for calm-wind processing

Source: USEPA, 1988b
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on the proposed source, the urban option should be selected. Otherwise,

the rural option is more appropriate.

For modeling analyses that will undergo regulatory review, such as PSD
permit applications, the following model features are recommended by USEFPA
(1987a) and are referred to as the regulatory options in the ISCST model:

1. Final plume rise at all receptor locations,

2 Stack-tip downwash,

3. Buoyancy-induced dispersion,

4 Default wind speed profile coefficients for rural or urban

option,

1)

Default vertical potential temperature gradients,

6. Calm wind processing, and

7. Reducing calculated S0, concentrations in urban areas by using a
decay half-life of 4 hours (i.e., reduce the SO, concentration

emitted by 50% for every 4 hours of plume travel time).

In this analysis, the USEPA regulatory options were used to address maximum
impacts. Based on a review of the land use around the Tarmac facility, the
rural mode was selected based on the degree of residential, industrial, and

commercial development within 3 km cf the site.

6.3 METEOROLOGICAL DATA '

Meteorcological data used in the ISCST model to determine air quality
impacts consisted of a concurrent 5-year period of hourly surface weather
observations and twice-daily upper air soundings from the Natioﬁal Weather
Service (NWS) stations at Miami International Airport and West Palm Beach,
respectively. The 5-year period of meteoroclogical data was from 1982
through 1986. The NWS station in Miami, located approximately 1C km to the
southeast of the Tarmac site, was selected for use in the study because it
is the closest primary weather station to the study area with similar
surrounding topographical features. This station also has the mest readily

available and complete database which is representative of the plant site.
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The surface observations included wind direction, wind speed, temperature, cloud
cover, and cloud ceiling. The wind speed, cloud cover, and cloud ceiling values
were used in the ISCST meteorological preprocessor program to determine
atmospheric stability using the Turner stability scheme. Based on the
temperature measurements at morning and afternoon, mixing heights were calculated
with the radiosonde data at West Palm Beach International Airport using the
Holzworth approach (1972). The West Palm Beach International Airport is located
about 100 km north-northeast of the site. Hourly mixing heights were derived
from the morning and afternoon mixing heights using the interpolation method
developed by USEPA (Holzworth, 1972). The hourly surface data and mixing heights
were used to develop a sequential series of hourly metecrological data (i.e.,
wind direction, wind speed, temperature, stability, and mixing heights). Because
the observed hourly wind directions were randomized within each sector to account
for the expected variability in air flow. These calculations were performed by

using the USEPA RAMMET meteorological preprocessor program.

6.4  EMISSION INVENTORY

6.4.1 Tarmac Facility

Stack operating parameters and SO, emission rates for the kilns at Tarmac are
presented in Section 2.0,‘Table 2-2. TFor determining PSD increment consumption
for 80,, only Kilns 2 and 3 are increment-consuming sources due to their
conversion or proposed conversion to coal. The PSD baseline S0, emissions for
Kilns 2 and 3 arxe 45.1 lb/hr and 21.9 1lb/hr, respectively, based upon oil burning
(emission rates documented in 1980 coal conversion application). Thus,
increment-consuming emissions for the two kilns are the post-coal conversion
emission rate (400 1lb/hr each kiln) minus the baseline emission rate, or 354.9

1b/hr for Kiln 2 and 378.1 1b/hr for Kiln 3.

For Kiln 1, a conservatively estimated gas flow rate of 87,000 acfm was used
instead. of the higher flow rate shown in Table 2-2. This equates to a stack exit

velocity of 1,731 ft/min or 8.79 m/s.
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6.4.2 Other Air Emission Sources
S0, is the only pollutant required to be addressed in the impact analysis.
Therefore, an emission inventory for SO, was developed from available

databases.

FDER provided KBN with AIR 10 reports and APIS inventories for Broward,
Dade, and Palm Beach counties. Using this information, supplemented with
data from permits, PSD applications, and previous modeling analyses, the
SO, emitting facilities within 50 km of the location of the Tarmac site

were identified and are presented in the attached tables.

All facilities located within 15 km of the Tarmac site with S0, emissions
greater than 25 TPY were included in the modeling analysis. Facilities
located 15 to 50 km from the proposed units with SO, emissions greater than
100 TPY were subject to further screening to determine the potential of
significant interaction with the propesed sources. An additional source,
Nerth Broward Resource Recovery, was also included in the modeling analysis
because it is a PSD increment-consuming source, although this is slightly
more than 50 km from the Tarmac facility. A list of facilities considered
in the modeling analysis is presented in Table 6-2. UTM coordinates of the

Tarmac site are 583.2 km east, 2881.3 km north.

As described above, each facility between 15 and 50 km from the Tarmac site
was further screened to determine the probability of source interaction.
The recommended screening technique is the "Screening Threshold" method
developed by the North Carolina Department of Natural Resources and
Community Development, and approved by the USEPA. The method 1s designed
to objectively eliminate from the emission inventory those facilities which
are not likely to have significant interaction with the source undergoing
evaluation. In general, facilities that should be considered in the
modeling analyses are those with emissions greater than Q (in TPY), which

is calculated by the following criterion:
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Table 6-2. Source Inventory Considered in the Modeling Analysis

Maximum
APIS Allowable
Facility Relative Locatien (kT) Distance From Direction From 50,
Identification UTM Coordinates (km) to Tarmac Facility Proposed Site Proposed Slte Emissions
Number Facillty County East North X Y (km) {degrees) (TPY)
50BROO60036 FPL -Port Everglades Broward 587 .4 2885.3 24.5 23.6 34.0 4G 76,238
SOBROOGCOIT FPL -Fort Lauderdale Broward 580.3 2883.3 17.4 21,86 27.7 39 63,964
50DAD130003  FPL -Turkey Foint Dade 567.2 2813.2 4.3 -48.5 48.7 175 36,182
50DAD13000%  General Portland Dade 551.7 2843 .4 -11.2 -18.3 21.5 211 10, 546
50DAD130348 Metro Dade Resource Dade 364.3 2857 .4 1.4 -4, 3 4.5 162 2,896 T
Recovaery .
S0BRO0G?277 South Broward County Broward 579.6 2883.23 16.7 21.6 27.3 J8 1,318
Rescurce Recovery
¢ S5Q0BROGG? 777 North Broward County Broward 583.6 2907.6 20.7 45.9 50.4 24 896
Resource Recovery
S50DAD130001 FPL -Cutior Dade 570.4 2834.9 7.5 -26.8 27.8 164 488
50BRO0G001S5 East Coast Asphalt Broward 584 .9 2902.2 22.0 40.5 46.1 20 230
’ 50DAD130015 Rinker Materlials Dade 558.2 2851.3 -4.7 -10.4 11.4 204 218 A
?‘ 50BRO062094 Waste Management Broward 583.2 2908.0 20,3 46.3 50.6 24 187
o 50DAD130483 General Asphalt Portable Dade 561.5 2853.2 ~1.4 -8.5 8.6 189 103
Plant
50DAD130053  Brewer Company of Florida Dade 551.0 2816.8 -11.8 ~44.9 46.5 195 83
50DAD130013 Homestead City Utilities Dade 552.5 2817 .6 =10.4% =44,1 4h5.3 193 17
50BRO0G0046  Weekly Asphalt Paving Broward 576.9 2886.1 16,0 24.4 28.1 30 39

* Maximum facility emissions are based on emissions found in APIS, or specific operation permits and PSD application.
* The Tarmac fmcility Is located at UIM coordinates of 583.2 km east and 2881.3 km north,

Noter T = Emission rate based on Emission Testing emisalon information, because no information was avsilable on alloweble emissions.

A = Emission rote based on ACTUAL emlission information, because no information was available on allowable emissions.
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Q=20=xD

where D is the distance (km) from the particular source

to the source undergoing evaluation.

A listing of the 50, facilities in the inventory with associated maximum
allowable emissions, distance from the proposed site, and associated Q is
presented in Table 6-3, Those facilities with maximum allowable emissions
which are below the calculated "screening threshold" were eliminated from
further consideration in the modeling analysis. The remaining facilities,
along with all facilities greater than 25 TPY emissions and located within
15 km of the Tarmac site, comprise the facility list to be used in the

modeling.

Two different source inventories for the FPL-Fort Lauderdale facility were
considered for the PSD increment consumption modeling analysis. The first
source inventory did not include the proposed FPL Combined Cycle Units and
the subsequent retirement of Units 4 and 5. The second source inventory
included the increment consumption of the proposed Combined Cycle Units and
the increment expansion due to the retirement of Units 4 and 5. The PSD
modeling analysis was conducted in this manner to demonstrate the impacts,
if the proposed FPL Combined Cycle Units are permitted as planned. Impacts
with and without contributions from the FPL-Fort Lauderdale facility will

be presented in Section 7.0.

A summary of the S0, sources used in the modeling is presented in
Table 6-4. PSD increment-affecting sources are noted and were used in the

PSD analysis.

6.5 RECEPTOR LOCATIONS
As discussed in Section 6.1, the general modeling approach considered
screening and refined phases to address compliance with maximum allowable

PSD Class I and Class Il increments and AAQS. In the ISCST modeling,
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Table 6-3. Summary of S02 Facilities Considered in the Modeling Analysis Using the "Screening Threshold™ Technique

Fa:f{fty Distance From Direction From Maximum 502 * Emlg;ion Included
Identification Proposed Site Proposed Site Emissiona Threahold {TPY) in
Number Facility {km) {degrees) {TFY) (20 x Distance) Modeling
50BRO060G036 FPL - Port Everglades 34.0 &6 76,239 680 YES
50BROCGE0037 FPL -Fort Lauderdale 27.7 39 63,964 555 YES
50DAD130002 FPL -Turkey Point 48,7 175 36,192 974 YES
50DAD130004 General Portland 21.5 211 10, 546 429 YES
50DAD130348 Metro Dade Resource Recovery 4.5 162 2,996 a0 YES
S0BRO06G?777 South Broward County Res. Rec. 27.3 kI} 1,316 546 YES
50BRO0G?777 North Broward County Res. Rec. 50.4 24 896 1,007 YES
50DAD130001 FPL -Cutler 27.8 164 468 357 NO
50BRO0G0015 East Coast Asphalt 46.1 29 230 g22 NQ
50DAD130015 Rinker Mat 11.4 204 218 228 YES
50BROOGZ094 Waste Management 50.6 24 1a7 1,011 NO
50D0AD13048B3 General Asphalt Portable Plant 8.6 189 103 172 YES
50DAD130053 Brewer Company of Florida 46,5 185 85 229 NO
T 50DAD1300123 Homestead City Utilities 45.3 193 77 806 NQ
2; S0BRODE00D46 Weekly Asphalt Paving 28.1 30 39 563 NO

* Maximum facility emissions determined from APIS or other available information on facility.
Note: ALl facilities within 15 km of Tarmac with 50, emissions greater than 25 TPY were modeled.

01/9 DVIWIVL
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Table 6-4. Summary of 50, Emission Sources To Be Used in the Modeling Analysis

Coordinates Relative Operating Data
APIS To Proposed Unit (km) Stack Data {ft) = ---=-----------o-----—- Modeled Annual
Facility mmmmmsmm—mmm————o—— e Sour¢e = o m--e-e-s-co--oo-- Temperature Velocity Emissions Emissions PSD
Number Facility X Y Descriptlion Height Diameter (degrees F) (ft/sec) (lh/hr) (TPY) Sources
50BR0O060036 FPL - Port Everglades 24.5 23.6 Units 1 and 2 344 14,0 289 68.0 5,060 22,163 : No
Units 3 and 4 343 8.1 275 68.0 8,470 37,088 No
Gas Turbines 1-12 51 18.0 860 70.0 3,876 16,978 No
S50BROCB0037 FPL - Fort Lauderdale 17.4 21.6 Proposed CT/HRSG 150 16.0 280 36.2 3,678 16,109 Yes
Units 4 and 5 151 1.0 . 300 57.8 3,630 15,900 No
Gas Turbines 1-12 51 8.0 _ 860 70,0 3,876 16,978 No
Gas Turbines 13-24 1] 18.0 8GO 70.0 3,876 16,978 Ko
S0AD13002 FPL - Turkey Point 4.3 -48.3 Unit 1 and 2 400 18.1 275 63.0 19,800 36,182 No
50BROUG???7? South Broward County
Resource Revovery 16.7 21.6 Units 1-3 195 7.5 226 59.1 303 1,318 Yes
50BROGB?777 North Broward County
Resource Recovery 20.7 45,9 Units 1-3 200 7.5 226 59,1 281 BYG Yes
S50DAD130004 General Portland -11.,2 -18.3 Cement Kilns 1 and 2 225 14.8 475 15.0 2.‘-03+ 10,546 Ko
o 50DAD130348 Metrec Dade Resource
. Recovery 1.4 -4.3 Boilers 1-4 151 9.0 390 40,0 418 1,832 Yas
’_l
Lo 50DAD130015 Rinker Materials -4.7 -10.4 Concrete Batch Plant 137 15.0 250 25,0 111 218 No
50DAD130482 General Asphalt -1.4% -8.5 Concrete Batch Plant 23 3.8 300 76.0 23 103 No

* Annual emisslons are based on the assumption of 8,760 hours of operation at the modeled emission rate.
+ Short-term emissions are based on the assumption of 8,760 hours of operation at the annual emission rate.
** Effective diameter based on the rectangular area of the stack.

11/9 OVIMVL
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concentrations were predicted for the screening phase using several
receptor grids. The locations of the receptors were based on identifying
the areas in which maximum concentrations would be expected due to the

proposed units,

A description of the receptor locations for determining compliance with PSD

Class II increments and AAQS is as follows:

1. 360 receptors located at distances of 100, 300, 500, 800, 1100,
1,500, 2,000, 2,500, 3,200 and 4,000 m along 36 radials with each

radial spaced at 10-degree increments.

2. 24 receptors located along the north and east boundaries of the
Everglades National Park for the PSD Class I analysis. The

locations of these receptors are presented in Table 6-5.

After the screening modeling was completed to determine impacts for
comparison to PSD Class II increments and AAQS, refined short-term modeling
was conducted using a receptor grid centered on the receptor which had the
highest, second-highest short-term concentrations. The receptors were
located at intervals of 100 m between the distances considered in the
screening phase along 9 radials, at 2-degree increments, centered on the
radial aleng which the maximum concentration was produced. For example, if
the maximum concentration was produced along the 90-degree radial at a
distance of 1.75 km, the refined receptor grid would consist of receptors

at the following locations:

Directions {degrees Distance (km
82, 84, 86, 88, 90, 92, %4, 1,35, 1.45, 1.55, 1.65, 1.75,
96, 98 1.85, 1.95, 2.05, and 2.15

per direction
To ensure that a valid HSH concentration was calculated, concentrations

were predicted for the refined grid for the periods that produced both the

highest and HSH concentrations from the screening receptor grid.
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Table 4-5. Receptors Used in the PSD Class 1 Modeling Anatysis To Address Predicted
Impacts on the Everglades National Park
Relative Position Eo
Receptor UTM Coordinates (km) Proposed Site (km)
No. East North East North Distance
1 515.0 28.8.0 -47.9 -13.7 49.8
2 520.0 2848.0 ~62.9 -13.7 45.0
3 525.0 2848.0 -37.9 -13.7 40.3
4 530.0 2848.0 -32.9 -13.7 35.6
3 533.5 2848.0 -394 -13.7 32.4
& $33.5 2843.0 ~29.4 -18.7 3.8
7 533.5 2B38.0 ~29.4 -23.7 37.8
8 533.5 2833.0 -29.4 -28.7 411
9 533.5 2828.0 -29.4 -33.7 4.7
10 533.5 2823.0 -29.4 -38.7 4B.6
1 - 533.5 2818.0 -29.4 -43.7 52.7
12 533.5 2815.3 -29.4 ~66.4 54.9
13 538.0 2815.3 -24.9 ~46.4 52.7
14 541.3 2814.0 , -21.6 -47.7 52.3
15 542.0 2811.0 -20.9 -50.7 54.8
16 543.0 2810.0 -19.9 -51.7 55.4
17 543.0 2805.0 -19.9 -56.7 60.0
18 543.0 2800.0 -19.9 -61.7 &4 .8
19 543.0 2796.5 -19.9 -65.2 %8.2
20 548.0 2796.5 -14.9 -65.2 &.9
21 553.0 2796.5 - 9.9 -65.2 65.9
22 556.0 2796.0 - 6.9 -65.7 66.1
3 556.6 27920 - 6.3 -69.7 70.0
24 557.0 278%9.0 - 5.9 -re.7 72.9

The UTM coordinates of the Tarmac facility are 562.9 km east and 2861.7 north.
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6.6 BACKGROUND CONCENTRATIONS

Background concentrations used in the air quality impact analysis are
discussed in Section 5.0. The 50, background concentrations used in the
AAQS analysis were 15 pg/m®, 8 pg/m® and 3 pg/m® for averaging times of

3-hour, 24-hour, and annual, respectively.

6.7 BUILDING DOWNWASH EFFECTS

Based on the building dimensions associated with buildings or structures
at the Tarmac facility, stacks for Kilms 1, 2, and 3 are within 10% of
GEP based on the K3/K4 ESP. In addition, the K3/K4 ESP is not a solid
struéture, being open at the bettom and allowing air flow under the
ESPs., Therefore, no potential building downwash or wake effects were

considered in the modeling analysis due to this structure.

The K1 and K2 stacks are marginally within the area of influence of the
Finish Mill Building, and the stacks are near the GEP height for this
building of 265 feet. Therefore downwash due to this structure will not
be significant. The K3 stack is not in the influence of the Finish Mill

Building or any other buildings other than the K3/K4 ESP.
Building downwash was simulated for the FPL-Fort Lauderdale facility.

The parameters used for model simulation of downwash can be found in the

model printouts.
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7.0 AIR QUALITY MODELING RESULTS

7.1 KILN 2 ONLY

A summary of the maximum predicted SO, impacts due to Kiln 2 only burning
coal, based on the screening analysis, is presented in Table 7-1. The
results reflected the proposed SO, emissions of 400 1b/hr. The maximum
predicted 3-hour, 24-hour and annual SO, concentrations are 90, 24 and
3.4 pg/m®, respectively. These maximum impacts are all above the
significance levels established by USEPA and FDER, and therefore further
modeling analysis is required for SO, to demonstrate compliance with PSD

increments and AAQS.

The maximum predicted impacts due to the increase in SO, emissions due to
Kiln 2 Coal Conversion can be obtained by ratieing the above results. The
increase in SO, emissions, from Table 2-1, is 354.7 lb/hr. The maximum
impacts due to this increase are as follows: 80 pg/m®, 3-hour; 21 ug/m®,

24-hour; and 3.1 pp/m®, annual average.

7.2 ©PSD CLASS II INCREMENT ANALYSIS

Maximum S0, concentrations predicted from the screening analysis for
comparison to the PSD Class II increments are presented in Table 7-2. The
results reflect impacts due to all increment consuming sources, which
include Kiln 2 and Kiln 3 at Tarmac. The maximum PSD increment consumption
values were well below the allowable increments., The 24-hour increment
consumption was predicted from the screening analysis to be about 30
percent of the allowable increment, and therefore this impact was further
refined (1985, Day 244 and 32). A summary of the maximum S50, PSD Class II
increment consumption concentrations predicted in the analysis are

presented in Table 7-3.

The maximum 3-hour average S50, PSD Class II increment consumption due to

all inérement consuming sources is predicted to be 103 pg/m’, which is

7-1
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Table 7-1, Maximum Predicted SO, Concentrations from the Screening
Analysis Due to Kiln 2 Only

Maximum Receptor Location+_ Period
Averaging Concentration Direction Distance Julian Hour Year
Period (ug/m®) &) (km) Day Ending
3-Hour’ 89 330 0.800 239 12 1982
g0 340 1.100 149 15 1983
84 300 0.800 245 15 1984
78 250 0.800 148 15 1985
74 10 1.100 70 12 1986
24-Hour' 20 320 1.500 201 - 1982
: 24 280 1.500 185 - 1983
22 310 1.100 122 - 1984
20 290 2.000 237 - 1985
19 330 1.500 48 - 1986
Annual 3.3 320 1.500 - - 1982
3.4 300 1.100 - - 1983
2.9 300 1.500 - - 1984
2.1 230 1.500 - - 1985
2.3 270 2.000 - - 1986

+ Relative to the location of the Kiln 2.
Highest, second-highest concentrations predicted for this averaging
period.

%
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Table 7-2. Maximum Predicted SO, Concentrations from the Screening
Analysis for Comparison to PSD Class II Increments

Maximum Receptor Location+ Period
Averaging Concentration Direction Distance Julian Hour Year
Period (ug/m®) &) (km) Day Ending
3-Hour’ .97 330 $.800 204 12 1982
' 103 300 0.800 200 12 1983
94 330 0.800 182 12 1984
83 250 0.800 148 15 1985
81 340 1.500 48 12 1986
24-Hour' 23.5 320 1.500 177 - 1682
25.7 280 1.500 212 - 1983
23.6 310 1.100 122 - 1684
26.1 340 2.000 244 - 1985
23.1 330 1.500 169 - 1986
Annual 4.5 320 1.500 - - 1982
4.6 300 1.500 - - 1983
3.9 300 1.500 - - 1984
3.3 280 2.000 - - 1985
3.6 270 2.000 - - 1986

+ Relative to the location of the Kiln 2.
Highest, second-highest concentrations predicted for this averaging
‘period.

Note: 3-and 24-hour average concentrations remain unchanged if the
impacts of the proposed combined cycle units and Units 4 and 5 at
FPL Fort Lauderdale are not considered in the modeling analysis.
Annual concentrations are reduced by 0.1 ug/m* if impacts from
these sources are not considered.
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Table 7-3. Maximum Predicted 50, Concentrations for Comparison to PSD

Class II Increments

Maximum Receptor location® Period PSD
Averaging Concentration Direction Distance Julian Hour Year Class II
Period (ug/m®) ") (kn) Day Ending Increment
SO, Concentrations
3-Hour' 103 300 0.800 204 12 1982 512
24 -Hour" 26.3 338 1.900 244 -- 1985 91
Annual 4.6 300 1.500 .- -- 1983 20

+ Relative to the location of the Kilm 2.
Highest, second-highest concentrations predicted for this averaging

period.
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20 percent of the maximum allowable PSD Class II increment of 512 pg/m®,

not to be exceeded more than once per year.

The maximum 24-hour average S0, PSD Class Il increment consumption due to
all sources is predicted to be 26.3 ug/m®, which is 29 percent of the
maximum allowable PSD Class II increment of 91 ug/m®, not to be exceeded

more than once per year.

The maximum annual average SO, PSD Class II increment consumption is
predicted to be 4.6 pg/m’, which is 23 percent of the maximum allowable PSD

Class Il increment of 20 ug/m®.

Based upon these results, operation of Kiln 2 on coal, in conjunction with
all other PSD increment consuming soﬁrces, will consume less than

30 percent of the allowable Class II increments. Thus, there is increment
available for significant future growth in the area. As discussed in
Section 6.0, the PSD Class II analysis was conducted both with and without
the planned FPL Lauderdale Repowering Project. Maximum increment
consumption values near Tarmac did not change as a result of the planned
FPL facility. This indicates that other nearby sources (i.e., Tarmac and
Dade County Resource Recovery) are the primary contributors to the Class I1

increment consumption values.

7.3 AAQS ANALYSIS

The maximum 3-hour, 24-hour, and annual average total 50, concentrations
predicted from the screening analysis are presented in Table 7-4. The
total concentrations were determined from the impacts of the modeled
sources added to the background concentration determined from monitoring
data. These results show that the maximum SO, concentrations due to all

sources are well below the AAQS for all averaging periods.
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Table 7-4. Maximum Predicted Total S0, Concentrations from the Screening Analysis for
Comparison to AAQS

Concentration (ug/m’)

Total Due To Receptor Location** Period
Averaging Modeled Direction Distance Julian Hour
Period Total Sources Background ) (km) Day Ending Year
3-hour 239 224 15 20 3.2 28 24 1982
225 210 15 . 320 4.0 263 . 24 1983
244 229 15 330 4.0 74 24 1984
217 202 15 10 3.2 156 24 1985
246 231 15 10 4.0 130 21 1986
24-hour’ 76 68 8 340 4.0 314 .. 1982
65 57 8 320 4.0 303 -- 1983
72 64 8 330 4.0 269 -- 1984
67 59 8 10 4.0 337 -- 1985
60 52 8 230 3.2 155 -- 1986
Annual 13 10 3 320 1.5 -- -- 1982
12 9 3 300 1.5 -- -- 1983
12 9 3 300 1.5 .- -- 1984
12 9 3 320 4.0 -- .- 1985
12 9 3 270 3.2 .- -- 1986

Highest, second-highest concentrations predicted for this averaging period,.
++ Relative to the location of Kiln 2.

Note: AAQS are 1,300 ug/m*, 3-hour
260 ug/m’, 24-hour
60 ug/m’, annual
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Based upon the low predicted values, no refinements of these concentrations
were performed. Review of the model printouts indicated fairly uniform
concentrations across the receptor grid, indicating a distant source is

causing the maximum impacts.

The maximum 3-hour average SO, concentration due to all sources is
predicted to be 246 ug/m®, which is 19 percent of the Florida AAQS of
1300 upg/m®, not to be exceeded more than once per year. The maximum
24-hour average 50, concentration due to all sources is predicted to be
76 pg/m®, which is 29 percent of the Florida AAQS of 260 ug/m®, not to be
exceeded more than once per year. The maximum annual average SO,
concentration due to all sources is predicted to be 13 ug/m®, which is

22 percent of the Florida AAQS of 60 ug/m®.

The Dade County Department of Environmental Resources Management,
Environmental Planning Division has developed the following AAQS for SO,

that must not be exceeded in any part of Dade County:

3-Hour Average - 350 ug/m®
24-Hour Average - 110 pg/m®
Annual Average - 25 pg/m?

The 3- and 24-hour average AAQS may be exceeded once per year. As shown in
Table 7-4, none of the predicted concentrations exceed the Dade County

AAQS.

7.4 CLASS I AREA ANALYSIS
The results of the PSD Class I area modeling analysis for the Everglades
National Park zre presented in Table 7-5. The modeling analysis evaluated

a number of receptors along the boundary of the Class I area.
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Table 7-5. Maximum Predicted SOj Concentrations for Comparison
to PSD Class I Increments

Maximum Concentration Period PSD
Averaging (ug/m3) Julian Hour Year Class 1
Period Day Ending Increment
3-Hour™ 15 317 12 1982 25
16 266 9 1983
16 56 12 1984
19 150 9 1985
12 257 24 1986
24-Hour# 3.8 291 -- 1982 5
4.5 303 -- 1983
3.8 268 -- 1984
3.7 256 -- 1985
4.1 124 -- 1986
Annual 0.56 -- -- 1982 2
0.53 -- -- 1983
0.52 -- -- 1584
0.49 -- -- 1985
0.54 -- -- 1986

Highest, second-highest concentrations predicted for this averaging
period,
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As shown in Table 7-5, total Class I PSD increment consumption
concentrations for SO, are below the Class I increments for all averaging
times. The maximum 3-hour increment consumption is predicted to be

19 pg/m®, compared to the Class I increment of 25 pug/m’. The maximum
predicted 24-hour increment consumption for $0, is 4.5 ug/m?, which is
below the allowable increment of 5 pg/m®. These maximum increment
consumption values are due to the effects of two increment consuming
sources located in Dade County: Tarmac Florida (cement plant) and Dade
County Resource Recovery (MSW incinerator). The proposed Lauderdale
Repowering Project does not contribute teo these maximum increment
consumption values. This value was further refined using a refined
receptor grid with 100 m spacing along the boundary of the Class I area.

The resulting 24-hour increment consumption was 4.7 pg/m® (1983, Day 303).

The maximum predicted annual SO, increment consumption concentration in the
Class I area is predicted to be 0.56 ug/m®. This value is well below the

allowable Class I increment of 2 ug/m* for SO,.

To demenstrate the effects the proposed Kiln 2 Coal Conversion will have on
the Class I area, the modeling analysis evaluated the impacts of Kiln 2
only. The results of this analysis are presented in Table 7-6. As shown,
the maximum Class I impacts due to Kiln 2 only are 7.2 pg/m’, 3-hour,

1.8 ug/m*, 24-hour, and 0.16 ug/m’, annual average. These values are less

than 40 percent of the Class I increments.

Maximum total S0, concentrations predicted in the Class I area due to all
sources are presented in Table 7-7. These concentrations include the
estimated background concentration for the Tarmac area. As shown, the
maximum concentrations are predicted to be: 193 ug/m, 3-hour average;
52 pg/m®, 24-hour average; and 9.9 ug/m®, annual average. These maximum

impacts are 20 percent of the AAQS or less.
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Table 7-6. Maximum Predicted 50, Concentrations for Comparison
to PSD Class I Increments Due to Kiln 2 Only

Maximum Concentration Period PSD
Averaging (ug/m3) Julian Hour Year Class I
Period Day Ending Increment

3-Hour™ 6.9 206 3 1982 25
7.2 138 6 1983
6.8 260 24 1984
6.6 149 3 1985
6.2 221 3 1986
24 -Hour#® l.4 292 -- 1982 5
1.8 290 -- 1983
1.4 78 -- 1984
1.2 343 -- 1985
1.2 295 -- 1986
Annual 0.16 . -- .- 1982 2
0.14 -- - 1983
0.15 -- -- 1984
0.13 .- -- 1985
0.15 -- -- 1986

Highest, second-highest concentrations predicted for this averaging
period.
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Table 7-7. Maximum Total Predicted SO, Concentrations for the
Everglades NP Class I Area

Concentration { uggm3 )

Total due to

Averaging Modeled

Period Total Sources Background Year AAQS
3-Hour" 159 144 15 1982 1,300

193 178 15 1983

181 166 15 1984

167 152 15 1985

163 148 15 1986
24-Hour' 48 40 8 1982 260

50 42 8 1983

50 42 8 1984

52 44 8 1985

44 36 8 1986
Annual 9.9 6.9 3 1982 60

9.2 6.2 3 1983

9.9 6.9 3 1984

9.0 6.0 3 1985

9.1 6.1 3 1986
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8.0 IMPACTS TO AIR QUALITY REIATED VALUES, VEGETATION. SOILS AND
VISIBILITY

8.1 AIR QUALITY RELATED VALUES

The impacts of the proposed Kiln 2 coal conversion on Air Quality Related
Values (AQRV), in the Everglades National Park are addressed in this
section. The AQRVs are defined under PSD regulations as being: "All those
values possessed by an area except those that are not affected by changes
in air quality and include all those assets of an area whose vitality,
significance, or integrity is dependent in some way upon the air
environment., These values include visibility and those sceniec, cultural,
biological, and recreational resources of an area that are affected by air
quality. Important attributes of an area are those values or assets that
make an area significant as a monument, preserve, or primitive area. They
are the assets that are to be preserved if the area is to achieve the -

purposes for which it was set aside" (Federal Register, 1978).

Freshwater and coastal wetlands, dominant plant communities, unique and
rare plant communities, soils and associated periphyton, and the wildlife
dependent upon these communities for habitat are considered part of the
AQRVs, Rare, endemic, threatened, and endangered species.of the national
park and bioindicators of air pollution (e.g., lichens) are also AQRVs and

are evaluated in this section.

8.1.1 General Description

The Everglades National Park is a subtropical preserve located on the
southern tip of Florida. The park comprises about 715,000 acres including
an estimated 330,000 acres of mangrove and saltmarsh, 366,000 acres of
prairie, and 20,000 acres of pineland (Taylor and Herndon, 1981). Small
islands of tropical hardwood hammock, evergreen temperate swamp
("bayheads") and cypress swamp are present and are interspersed among the

larger vegetation communities.
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Most of the coastline is occupied by mangroves. Species present include
red mangrove (Rhizophora mangle), black mangrove (Avicennia germinans), and
white mangrove (Laguncularia racemosa).

Prairies which are seasonally inundated are the largest vegetation
communities in the national park. These wetlands are dominated by sawgrass

(Cladium jamaicense), muhlygrass (Muhlenbergia filipes), and/or little

bluestem (Schizachyrium rhizomatum). Muhlygrass dominates the drier
prairies; sawgrass occurs where the hydroperiod is longer than 5-months.
Algal periphyton mats are usually present in these prairies. The
predeminant soil in the prairies is Marl. Marl is a calcarecus substance
precipitated by the blue-green algae of the periphyton mats. The algae
comprising the periphyton are important primary producers and are dependent
upon calcium-rich waters (Gleason and Spackman, 1973). Sawgrass sometimes

occurs on pockets of peat within the marl-limestone substrate.

Pinelands occur on limestone (Miami oolite),and have many crevices and
solution holes but very little soil development (Loope, et al., 1979).

South Florida slash pine (Pinus elliottii var. densa) is the single canopy

tree in this vegetation type. The understory, which is diverse, includes
tropical hardwoods and herbaceous species endemic to South Florida.
Pinelands were once the dominant upland community in South Florida, but
very little of this community type remains outside of the national park

boundaries.

Hardwood hammocks in the park range up to a few acres in size and number in
the thousands. They occur on small areas of ground higher than the
surrounding prairie. Dominant species include gumbo-limbo (Bursera

simaruba), poisonwood (Metopium toxiferum), buckthorn (Bumelia

salicifplia), strangler fig (Ficus aurea), and pigeon-plum {Coccoloba

diversifolia). Other important trees and shrubs include myrsine (Myrsine '

floridana}, wild tamarind (Lysiloma latisiliquum), white stopper (Eugepnia

axillaris), wild coffee (Psvchotria nervoss), and marlberry (Ardisia

escallonioides). The hardwood hammocks contain numerous tropical plant
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species not found anywhere else in the United States (Loope and Urban,
1980), Epiphytic orchids and bromeliads are frequent. The hammocks grow on
eroded limestone which is covered with a shallow layer of organic soil

(Olmsted, et al., 1980).

Temperate swamp hardwoods are found in the areas which are inundated
seasonally. These areas are dominated by redbay (Persea borbonia), wax
myrtle (Myrica cerifera), sweetbay (Magnolia virigniana), and dahoon (Ilex
cassine). Pond apple (Annona glabra), cocoplum Chrysobalanus icaco), and

buttonbush (Caphalanthus occidentalis) are in the shrub layer. Ferns are

common in the ground layer. Epiphytes include Tillandsia spp. and Encyclia
tampensis. Peat forms the substrate which varies in depth from 30 to 200

cm over limestone.

Two types of cyprss, bald cypress (Taxodium distichum) and pond cypress

{(Taxodium ascendens), occur in the national park. The understory. of

cypress-dominated communities is typically open and contains many of the
same species that are present in the temperate swamp hardwoocd communities.
Ferns usually dominate the groundlayer. Epiphytic vascular plants and
lichens are abundant. Again, in these areas peat or peaty marls form the

substrate.

Lichens are abundant on the bark of hardwood trees and cypress hammocks, as
well as on ornamental trees planted at visitor centers within the park.
Lichens are important for their intrinsic functions in the park ecosystem
and for their use as bioindicators based-on their sensitivity to air
pollution. They provide a germination substrate for.vascular epiphytes,
and serve as food for invertebrates. Some species fix nitrogen. Because
lichens are sensitive to air pollution, potential impacts of air pollution
on the national park vegetation can be evaluated by comparing predicted
pollutant levels in the park to the threshold levels of pollutants known to
be injurious to lichens. 1If projected pollutant levels are below amounts
known to adversely impact lichens, then less sensitive wvascular plants are

very unlikely to be affected.
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Vascular epiphytes, many of them threatened or endangered specles, are
common in tree hammocks. Most of these are orchids (Epidendrum spp.,

Oncidium spp.) and bromeliads (Catopsis beteroniana, Catopsis nutans,

Tillandsia balbisiana eg.). These plants obtain water and essential

elements from precipitation and much of their surface area is exposed to
airborne contaminants. Therefore, vascular epiphytes may potentially be

sensitive to air pollutants.

No plant species in the park are listed by the U.S. Fish and Wildlife
Service as threatened or endangered., However, certain species that are
either under review for listing by the Fish and Wildlife Service or
protected by the State of Florida under the Preservation of Native Flora of

Florida Act {(Table 8-1) could be present in the park.

Major soil associations found within the national park and their
characteristics are summarized in Table 8-2. The soils consist primarily

of histosols and shallow entisols over limestone substrate.
Threatened and endangered wildlife species found in the national park are
listed in Table 8-3. The primary habitats for each of these species are

shown in Table 8-4.

8§.1.2 Impacts to Vegetation

One essential plant nutrient is sulfur. Sulfur is usually taken up as
sulfate ions from the soil solution through the roots. When sulfur dioxide
in the atmosphere enters the foliage through pores in the leaves, it reacts
with water in the leaf interior to form sulfite ions. Sulfite ions are
highly toxic. They interact with enzymes, compete with normal metabolites,
and interfere with a variety of cellular functions (Horsman and Wellburn,
18976). However, sulfite is oxidized to sulfate ions within the leaf, which
can then be used by the plant as a nutrient. Small amounts of sulfite may

be oxidized before they become toxic to the plant.
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Table 8-1. Rare Plants Found to Occur in South Florida Area

USFWS FDa
SCIENRTIFIC NAME COMMON NAME STATUS STATUS
SPECIAL PLANT
Asclepias curtissii Curtiss' milkweed _ T
Conradina grandiflora large-flowered rosemary URZ
Ernodea littoralis beach-creeper T
Jacquemontia reclinata beach jacquemontia UR2 E
Lechea cernua nodding pinweed UR2
Myrcianthes fragrans var simponii twinberry UR2
Okenia hypogaea burrowing four-o'clock E
Coccothrinax argentata silver palm c
Digitaria gracillima longleaf crabgrass UR2
Epidendrum nocturnum night-scented orchid T
Hymenocallis latifeolia broad-leaved spiderlily URS
Remirea maritima beach-star E
Tillandsia flexuosa banded wild-pine T
Acrostichum aureum golden leather fern E
Asplenium dentatum slender spleenwort T
Asplenium serratum bird's nest spleenwort E
Ophioglossum palmatum hand fern URS E

Source: Wood, 1988
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Table 8-2. Summary of Characteristics of Major Soil Associations Found

Within Everglades National Park

Soil Type/Association

Characteristics

Broward-Parkwood-Keri
Association

Perrine-Ochopee
Association

Everglades-Brighton-
Pamlico Association

Tidal Marsh-Coastal Beach-
Coastal Dunes

Rockland

Derived from moderately thin beds
of sand over marl or relatively
hard limestone. Parkwood soils are
underlain by soft marl at somewhat
deeper depths; the Keri series is
typically comprised of layers of
sand and marl within 100 cm from
the surface.

The Perrine series are poorly
drained from recent unconsolidated,
finely divided calcareous
sediments and are generally
associated with tidal swamps and
marshes. Depth to underlying
limestone is 20 to 91 cm. The
Ochopee soils are poorly drained
and originated from calcareous
sands and marl.

Highly organic muck or peat soils
formed from decomposition of
emergent vegetation that overlie
nearly neutral or alkaline sands
and sandy clays. Underlain by
marl or limestone. Everglades
soils are slightly acid to
alkaline; Brighton and Pamlico
soils tend to be more acidic.

Restricted to the periphery of

the coast and consists of nearly
level salt marshes, coastal beach,
and coastal dunes. Tidal exchange
and sea salt deposition dominate
the ionic balance and pH regime
of these systems.

Porous limestone through which
water flows freely.

Seource: Smith, et al., 1973,
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Table 8-3. TFederal and State Listed Endangered and Threatened Animals

in the Everglades National Park

Animals State Federsl
Mammals

Florida Panther End. End.
Mangrove Fox Squirrel End. -
Florida Black Bear Thr. -
Everglades Mink Thr. -
Manatee Thr. Ernd.
Birds

Wood Stork End. -
Everglade Kite End. End.
Cape Sable Seaside Sparrow End. End.
Peregrine Falcon End. End.
Southern Bald Eagle Thr. End.
Osprey Thr. -
Florida Sandhill Crane Thr. -
Brown Pelican Thr. End.
Great White Heron Thr. -
Southeastern American Kestrel Thr. -
Reptiles

American Crocodile End. End.
American Alligator Thr. Thr.
Eastern Indige Snake Thr. Thr.

End. = endangered; Thr. = threatened
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Table B-4., Habitst of Federsl and State Listed Endangered and Threatened Animals in the Everglades Kational
Park
HABITAT
Inland
Tropical Evergreen Marshes,
Pine Bardwood Cypress Swamp Ponds, Wet Mangrove Coastal

Species . Forest Forest Forest Forest Sloughs Prairies Forest Marshes
Mammals
Florida Panther X X X X X X X
Mangrove Fox Squirrel X X X X X
Florida Black Bear X X X X X X X
Everglades Mink X X X X
Manatee X
Birds
Wood Stork X X X X X X
Everglade Kite X X
Cape Sable Seaside X X X

Sparrow
Peregrine Falcon X X X X
Southern Bald Eagle X X X X
Osprey X X X X X
Florida Sandhill X X x

Crane
Brown Pelican X X
Great White Heron X X X
Southeastern American X X X

Kestrel
Reptiles
American Crocodile
American Alligator X X X X
Eastern Indigo Snake X X X
Source: Duever, et sl., 1979,
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If a plant is subject to long-term exposure to sulfur dioxide, sulfate may
accumulate in the leaves because more sulfate is produced than can be
utilized by the plant. Reduced yield and other impacts on growth and vigor
may result from these chronic, long-term exposures. Frequency of exposure
is important. Low doses of sulfur dioxide, followed by long periods of
very low or no exposure, may be less damaging than the same total dose
received continuously. This is because plants can utilize the accumulated

sulfate during the period of no exposure.

Plant species vary widely with regard to the threshold level of pollutants
which cause injury or growth reduction. Plant response to sulfur dioxide
emissions from the proposed facility will depend upon the concentration of
the gas, the duration of each exposure, and the frequency of exposures.
Near the Tarmac facility (i.e., within 4 km)}, the pattern of exposure will
consist of a few episodes of relatively high concentration for a short
duration interspersed with long periods of extremely low concentrations.
At longer distances from the facility, such as within the Class I area,

concentrations are generally low for long periods of time.

The maximum predicted 3-hour average SO, concentration in the Class I area
due to all sources is 193 ug/m®, (see Table 7-8). The total maximum
predicted 24-hour average concentration is 52 ug/m®, and the annual average
concentration is 9.9 ug/m’. Concentrations which are at ox near the
maximum levels will occur infrequently during the year and will occur at
the eastern border of the national park. Maximum concentrations will
decrease with distance to the west of the eastern boundary, since emissions

sources lie to the east of the park.

The maximum contribution of Kiln 2 to concentrations in the Class I area
are 7.2 ug/m®, 3-hour, 1.8 ug/m®, 24-hour, and 0.16 ug/m® annual average.
These maximum contributions are less than 1 percent of the AAQS for SO0,.
Exposures to SO, that have been shown by laboratory tests or field

observations to adversely affect plant species that occur, or are similar
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to those that occur, in the national park are presented in Table B8-5. The
most sensitive species are two lichen species that are common in the park,
but less abundant in urban areas east of the national park (Ramalina

denticulata and Parmotrema tinctorum). Exposures that affect these lichens

are much higher than the concentrations and frequencies of S0, that will
result from the proposed Kiln 2 Coal Conversion. Therefore, no adverse
impact to vegetative resources in the national park is expected to result

from the coal conversion.

In conclusion, the predicted concentrations of sulfur dioxide resulting
from the proposed coal conversion will have no impact on the vegetation of

the national park.

8.1.3 Impacts to Scils

Potential and hypothesized effects of atmospheric deposition on soils
include: increased soil acidification: alteration in cation exchange;
loss of base cations; and mobilization of trace metals. The potential
sensitivity of specific soils to atmospheric inputs is related to two
factors. First, the physical ability of a soil to conduct water vertically
through the soil profile is important. Second, the ability of the soil to
resist chemical changes, as measured in terms of pH and soil cation
exchange capacity (CEC), is important in determining how a soil responds to

atmospheric inputs.

The scils of the national park are generally classified as histosols or
entisols. Histosols (or peat soils) are organic and have extremely high
buffering capacities based on CEC, base saturation, and bulk density.
Therefore, they will be relatively insensitive to atmospheric inputs. The
entisols are shallow sandy soils overlying limestone, such as the soils
found in the pinelands. The direct connection of these soils with
subsurface limestone tends to neutralize any acidic inmputs. In addition,
the groundwater table is highly buffered due to the interaction with
subsurface limestone formations, which results in high alkalinity (as

Calcium Carbonate).
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Table B-5. Lowest Doses of 502 Reported to Affect Flant Species Common to Site Region

Species

Lowest 502 Concentration (u;/ms)

Known to Affect Species

Reference

Parmotrema tinctorum

Ramalina denticulata

Tayxodium distichum

{bald cypress)

Pinus elliottii

(slash pine)

Lycopersicon (tomato)
escoulentum

C4 species - Amaranthus

retroflexus, Setaria
faberii, Setaria
lutescens

(pigweed)

(foxtail grasses)

Lemna spp
(duckweed)

Crange

{gitrus)

200, for 6 hours/week for 10 weeks.
Increased percent electrolyte leakage.
(240, for 3 hours/week for 6 weeks showed
no effect on leakage, biomass gain, or

photosynthetic rate,

400, for B hours/week for 10 weeks.

Reduced biomass gain, lowered photosyntheitic
rate, and increased percent electrolyte
leakage in comparison to effects of lower

502 concentrations

1300, for 48 hours did not affect dry
weight gain

650, for 2 hours - Reduced needle growth
1258, for 5 hours on each of 57 days
reduced growth

650 ug/m3, 8 hours/day for 5 days during

2 weeks, Increased weight at normal

C02 concentrations

390 for 6 weeks reduced growth

2,080 for 23 days with 10 day

interruption reduced leaf amrea.

Hart et al.,
1888

Hart et al.,
1888

Shanklin and Kezlowski;
1885

Berry 1974

Kohut et al.,
1982

Carlson and Bazzaz,

1982

Farkhauser
et. al., 1978

Matsushima
and Brewer 1872
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The relatively low sensitivity of the seoils in the park to acidic
deposition, coupled with the extremely low ground-level SO, concentrations
predicted for the national park, will result in no significant impact on

soils in the park.

8.1.4 Impacts to Wildlife

Both physiological and ecological effects to fauna due to gaseous and
particulate pollutants have been reported (Newman, 1980; Newman and
Schreiber, 1988). The most severe of these effects have been observed at

concentrations above the secondary national ambient air quality standards.

- Physiological and/or behavioral effects have also been observed in

experimental animals at concentrations below these standards (see

Table 8-6).

The major air quality risk to wildlife in the United States is from
continuous exposure to pollutants above the national ambient air quality
standards. Risks also occur for wildlife living in the vicinity of an
emission source which experiences frequent "upset" or episodic conditions
that occur because of malfunctioning of equipment, unique meteorological
conditions or during start up emission sources (Newman and Schreiber,
1988). Under these conditions, chronic effects, e.g., particulate
contamination or acute effects, such as injury to health, have been

cbserved (Newman, 1980).

The lowest threshold values of SO, reported to cause physiological changes
in wildlife are shown in Table 8-6. These values are well below the
maximum predicted 3-hour and annual average concentrations in the National
Park of 193 pg/ma, and 9.9 pg/ms; respectively. As a result, no

significant effects on terrestrial wildlife AQRVs from S0, are expected.
No impacts to the Everglades National Park's wildlife or wildlife habitats,

including threatened and endangered species, nor to wildlife resources in

the vicinity of the Tarmac plant, are expected.
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Table 8-6., Examples of Lowest Observed Effect Levels of Air Pollutants

on Wildlife

Concentration
Pollutant Reported Effect (ug/ms) Exposure
Sulfur Dioxide respiratory stress 427 to 854 1 hour
in guinea pigs
respiratory stress 267 7 hours/day;"
in rats 5 day/week for
10 weeks
decreased abundance 13-157 continually

deer mice

for 5 months™

Source: Adapted from Newman (1981) and Newman and Schreiber (1988).

* Used to compare as a range between 3 hour and 24 hour averaging times.
** Used to compare with annual averaging times.
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8.2 IMPACTS TO VISIBILITY

The Clean Air Act Amendments of 1977 provide for implementation of
guidelines to prevent visibility impairment in mandatory Class 1 areas.

The guidelines are intended to protect the aesthetic quality of these
pristine areas from reduction in visual range and atmospheric discoloration

due to various pollutants.

The nearest Class I area is the Everglades National Park, located about
30 km from the Tarmac site. A Level-l visibility screening analysis was

performed to determine the potential adverse visibility effects using the

approach suggested in the Workbook for Plume Visual Impact Screening and
Analvsis (USEPA, 1988). The Level-l screening model has been computerized
by EPA. The usér inputs emissions of particulates, NO,  (as NO,), primary
NO,, soot, and primary SO, from the proposed source, along with transport
specifications for the particular case (i.e. distance to Class I area,
background visual range, meteorological conditions, etc.). Visibility

impacts are determined for two parameters:

1) Contrast of a plume against a viewing background such as the
sky or a terrain feature.
2) Perceptibility of a plume on the basis of the color difference

between the plume and the viewing background (Delta E).

Results are provided by the model for several scenarios based on the
background view, the viewing angle, visibility impairment due to plumes
located both inside and outside the Class 1 area, and the sun angle. The
critical value for contrast is 0.05 while that for Delta E is 2.00. If
these levels are not exceeded by the proposed source, the source passes the
Level-1 visibility analysis, and the source will not have a significant

impact on the Class I area.
Input parameters and results of the Level-l analysis for the proposed

Lauderdale units are presented in Figure 8-1. As shown, Kiln 2 will emit

particulates, NG, and primary SO, (sulfuric acid mist). Emission rates are
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Visusl Effects Screening Analysis for
Baurce: Tarmac Kiln 2
Clazs I Areat Everglades NP

8¢ Level-] Screening 3%
Input Emicsions for

Particulates  31.30 LB /HR
NOx (as NOZ} 1&%.30 LB /AR
Primary NO2 .00 LB /HR
Soct 00 LB /HR
Primary 504 12.(0 LB /HR

t5¥ Default Particle Characteristics Assumed

Transpart Scenario Specifications:

Background Ozone: .04 ppm
Background Visual Range: 25,00 km
Source-0Observer Distance: 30.0¢ km
Min. Source-Class | Distance: 30,00 ke
Max. Source~Ciazes ] Distance: 90, 0¢ km

Flumg-Source-Observer Angle:

14,25 degrees

Stability: &
Wing Speed: 1,00 m/s -

RESULTS

4sterisks !#) indicate plume impacts that suceed zcreening criteria

Maximup Vicual Impacts INSIDE Class |
Screening Criteria ARE NOT Exceeded
lielta £

Eackgrnd Theta Azi Distance Rlpha Crit Plume

Area

Contrast

SKY 10, 24, 30,0 B4, 2,00 LB L0504
SeY 140, B4, 30,0 B, 2,00 441 08 - 018
TERRAIN 10, 84, 30,0 B4, 2,00 .8%% .05 .12
TERRAIN 140, B4, 30,0 84, 2,00 209 .5 Q10
Marimum Visual lepacte DUTSIDE Clazs 1 Ares
Screening Critaria ARE NOT Exceadad
Delta E Contrast
Backornd Theta Azi Distance Alpha Crit Flume  Crit  Plume
SKY 10, &5, 28.0 j04, 2,00 1,321 05,004
El 140, 63, 28.0 104, 2,00 647 .05 -0
TERRAIN 10, S0, 26,2 119, 200 1,034 S04
TERRAIN 140. 50, 26,2 119, 2,00 250 N

Figure 8-1 VISIBILITY SCREENING RESULTS, TARMAC KILN 2
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the same as presented in Table 2-1 for Kiln 2 after conversion to cool.
Primary NO, and soot are not emitted in significant quantities by fossil

fuel combustion sources, and therefore these emissions were set to zero.

The background visual range, as determined for southeast Florida from the
Workbook manual, is 25 km. Other parameters input to the model were based
upon default values given in the Workbook and incorporated into the

computer model.

The values of Delta E and contrast are all less than the screening criteria
of 2.00 and 0.05, respectively. As a result, it is highly unlikely that
emissions from the proposed coal conversion will cause adverse visibility

impalrment in the Everglades National Park.

8.3 IMPACTS DUE TO ASSOCTATED GROWTH

Air quality impacts due to general commercial, residential, industrial and
other growth associated with the Kiln 2 Coal Conversion would potentially
occur during the construction and operational phases. Since Kiln 2 is
already in place, construction activities and employment will generate
relatively small quantities of air pollutants that can affect air quality.
The emissions from construction will be minor, since major earthworks are
not necessary. Construction employment requirements are expected to be
filled by existing construction and manufacturing workers that would supply
the materials necessary for the conversion. The impact of this growth is

insignificant relative to the existing population base in the area.

Operational employment would be about 16 personnel added to the current
plant staff of 93. The additional employment is expected to originate
primarily from the general population growth in the area, which would not
be a direct result of the project. Based upon the above considerations,
the air quality impact of the proposed project due to additional growﬁh

will be minimal.
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EXERPT FROM 1980 PERMIT APPLICATION
KILN 2 COAL CONVERSION



Section V, Item 2 Emission Estimates (continued)

Sulfur Dioxide

Calculations based upon 0.08% SO, in raw feed, 2.0% S coal, and 91.3% SO2
removal inherent in process basea upon stack test results.

Coal:

Feed: 81,000 #/hr. x 0.0008 x 32 = 25.92 #S/hr.

0
Fuel: 15,000 #/hr. x 0.02 = " 300.0  #SAhr.
Total Input'SDZ: = o x 2
6h1.84 #Soz/hr.

Maximum emitted = 651.84 x (1 = 0.913) = 56.7 #50,/hr.
Annual & Potential = 56.7 #/hr x 8760 hr/yr + 2000 #/ton
= 248.4 TPY

Gas:

Feed: 81,000 #/hr x 0.0008 x 32 = 25.92 #S5/hr.
80 __x2
- Total Input = 51.88 #50/hr.
Maximum Emitted = 51.84 #/hr x (1 - 0.913) = 4.5 #S0o/hr.

Annual & Potential = 4.5#/hr x 8760 = 2000 = 19.7 TPY

_0i1: Base on recent stack test (June, 1979)

Maximum emitted = 0.2519 #/MM BTu x 180 MM BTu/hr = 45.3 # SOZ/hr
Annual & Petential = 45.3 #/hr x 8760 = 2000 = 19876 TPY
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KILN 3 COAL CONVERSION




Section V, Item #2: Emission Estimates

Sulfur Dioxide:

Calculation based upon 0.08% SO3 in raw feed, 2.0% coal and 98.7%
S0 removal inherent inprocess based upon stack test results.

Coal: based on recent stack test on similar sulfur content oil
Sulfur input:

feed:283,500 1lbs/hr %:0.0008 x 32/80
fuel: 46,000 lbs/hr x 0.02

90.72 #/hr
920,00 #/hr

no

1010.72 #/hr. sulfur
x2
=2021.44 #/hr SO?

Total input:

Maximum emitted=2021.44 ff/hr x (1-.987) = 26.28 {#/hr.
Annual & Potential=26.28 #/hr x 8760 ~ 2000 = 115.1 TPY

Gas: 283,500 lbs/hr x 0.0008 x 32/80 x 2 x (1-.987) = 2/36 #/hr 50,
Annual & Potential =2.36 #/hr x 8760 <+ 2000 = 10.3 TPY

0il: Based on recent stack test at 2.37% sulfur, #6 fuel cil

0.0397 #/MMBTU x 552 MMBTU/hr. (max.) = 21.9 {#/hr
Annual & Potential = 21.9 #/hr x 8760 - 2000 = 95.9 TPY




NO, TEST DATA
KILN 2 - GAS & OIL

1980




TAELE T-2

e MIAMI STACK EMISSION SURVEY
NOX EMISSION RATE - EPA METHOD 7
1980

Run Sample Kiln Fuel Date Lbs‘. NOZ Lbs. NOZ ____Lbs. NOZ "

No. Mo, _No. Type 1980 . Hr, = Ton Clnk. LB.F.Gas PPM
1 1 2 Gas 3-20 211.5 9.95 9.45 435
1 2 2 Gas  3-20 109.1 5.13 4.88 224
1. 3 2 Gas = 3-20 107.4 5.05 4.80 221
1 4 2 Gas 3-20 101.8 £.79 4.55 209
1 5 2 Gas 3-20 96.7 4.55 4,32 199
1 6 2 Gas 3.20 95.4 4.49 4.26 196
1 7 2 Gas 3-20 91.2 4.29 4.08 188
1 8 2 Gas 3-20 57.1 2.69 2.55 117
1 9 2 Gas 3-20 86.5 4.07 3.87 178
1 10 2 Gas 3-20 89.1 4.19 3.98 183
e? 11 2 Gas 3-20 - 124.5 5.86 5.56 256
1 12 2 Gas 3-20 35.6 1.68 1.59 73
AVE . 100.5 4.73 - 4.49 207
2 1 2 0il 3-21 148.0 5.92 7.64 353
2 2 2 0il 3-21 125.8 5.03 6.50 300
2 3 2 0il 3-21 147.7 5.91 7.63 352
2 4 2 0il 3-21 140.8 5.63 7.27 . 136
2 5 2 0il 3-21 143.7 5.75 7.42 343
2 6 2 0il 3-21 267.6 10.70 13.82 638
2 7 2 0il 3-21 252.6 10.10 13.05 602
2 8 2 0il 3-21 114.1 4,56 5.89 272
2 9 2 0il 3-21 Bl.4 3.26 4.20 194
2 10 2 0il 3-21 141.3 5.65 7.30 317
2 11 2 0il 3-21 217.8 8.71 11.25 519
2 12 2 0il 3-21 233.5 9.34 12.00 557
Ct a 167.9 6.71 8.66 400




VOC TESTING
KILN 3

JULY, 1988
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TARMAC FLORIDA, INC.
EMISSION TESTS -~ KILN NO. 3

 voc's >

! July 5, 1988 | August 9, 1988 { October 4, 1788 |
! £ Background 1 | [Burning Spilsl! [ Burning RDF 1 |
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E 2:  se.90 1 72.68 1 s0.28 !
. 51 108.50 . 7zt 1 35.29 E
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#%# PROCESS DATA ==

REPORT NO:

=3I 3 1 1313 i i1+ ++ 1+ 13-+ i 1+ 1+ 1+t 1+ i1 3 114 3 3 k- *-3 §-3-3-$-3 3-3-3-3 1 % 3 F3-7
COMPANY: Tairsac Florida, Inc. DATEs 7/05/88

SOURCE: Kiln # 3 : PERMIT NO: AD13-144183

TYPE OF INSTALLATION: Ceaent Production Plant

TYPE OF MATERIAL PROCESSED: Iileston:e.z, sineral aggregates
TYPE(s) OF FUEL USED: coal

TYPE DF POLLUTION CONTROL SYSTEM: electrostatic precipitator

GENERAL CONDITION OF CONTROL EQUIPMENT: noreal

=mc=sssccoassoRssEESRaRSSoEsSSoEEao o oRSTSSSSSSSaSSSCSESSSSac=mcoxoco
RUN 1 RUN 2 RUN 3

FEED RATE (tons/hri: 133.5 133.5 133.5

PRODUCTION RATE (tons/hr): _85.1 _B5.1 _85.1

FUEL RATE (tons/hr): _18.2 18.1 17.9

OPERATING CURRENT:! see attached sheet

COMPANY REPRESENTATIVE: Scott Buaas

TITLEYs Environsental Specialist
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1.

VOC Emission Estimates

Baseline Emissions, Kiln 2, gas/oil:
From VOC test on Kiln 3 (7/5/88)
Average VOC emissions =~ 75.9 1lb/hr
Clinker produced = 85.1 TPH

Fuel rate = 18.07 TPH coal

VOC due to coal burning (total organics):

AP-42 factor = 0,10 1b/ton
18.07 TPH = 0.1 1lb/ton = 1.81 lb/hr

VOC due to organics in raw feed = 75.9 1b/hr - 1.8 lb/hr
= 74.1 1lb/hr

74.1 1b/hr / 85.1 TPH clinker = 0.87 1lb/ton clinker
VOC from Kiln 2 due to organics:
25 TPH clinker x 0.87 1lb/ton = 21.8 1lb/hr
VOC from Kiln 2 due to fuel oil burning:
AP-42 factor = 1.04 1b/1,000 gal
Maximum heat input to Kiln 2 {(existing) = 180 x 10°® Btu/hr
180 x 10° Btu/hr / 145,000 Btu/gal = 1,241 gal/hr
1,241 gal/hr x 1.04 1b/1,000 gal = 1.3 1lb/hr

Total VOC emissions from Kiln 2 when burning oil:

21.8 1b/hr + 1.3 1b/hr = 23.1 1b/hr

Future Emissions, Kiln 2, coal:
VOC due to organics in raw feed:
25 TPH x 0.87 1b/ton = 21.8 lb/hr
VOC due to coal burning:
6.5 TPH ¢oal = 0.10 1b/ton = 0.7 lb/hr
Total VOC:
21.8 1b/hr + 0.7 1b/hr = 22.5 lb/hr
To allow margin of safety, estimate maximum VOC emissions
to be 30 lb/hr.

Equivalent 1lb/ton clinker -
30 1b/hr / 25 TPH = 1.2 1lb/ton clinker
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TABLE 8.6-1. UNCONTROLLED EMISSION FACTORS FOR CEMENT MANUFACTURING
EMISSION FACTOR ERATING:; E
Sul fur dioxidet Nitrogen
Process Particulateb Mineral Gas ol Coal oxides Lead
kg/Mg  1b/ton sourced combustion combustion combustion kg/Mg 1b/ton kg/Mg 1b/ton
kg/Mg 1b/ton  kg/Mg 1b/ton kg/Mg 1b/ton kg/Mg Ib/ton

Dty process kiln 128 256 5.4 10.8 Neg Neg 2.25 4.45 3.65 7.25% 1.4 2.8 0.06 0.12
Wet process kiln 120 240 5.4 10.8 Neg Neg 2.25  4.45 3.65 7.25 1.4 2.8 0.05 0.10
Clinker cooler® 4.6 9.2 - - - - - - - - - - - -
Dryers, grinders, etc.f

Wet process 16.0 32.0 NA NA NA NA NA NA NA NA NA NA 0.01 Q.02

Dry ptocesa 48.0 96.0 NA NA NA NA NA NA NA NA NA NA 0.02 0.04

ARelerences 1-2.
Includes fuel combustion emissions, which should not be calculated sepacrately.
5 = % sulfur in fuel. Dash = no data, NA = not applicable.

bEmiaston Factor Rating: B

CFactors account for reactions with alkaline dust, with no controls, One test secles for gas and oll
fired wet process kilns, with limited data, suggests that 2{-451 of 50; can be removed by reactlons
with the alkaline filter cake, 1f baghouses are used.

dFrom sulfur i1n raw materials, which varies with thelr sources.
sulfur, because of fts elkalinity and affinity for $0;.

®Reference B. Emisslon Factor Rating: D.

fExpressed in terms of units of cement produced.

Expressed in terms of units of clinker produced, assuming 5% gypsum in finlshed cement.
Neg = negligible,

Factors account for some residual
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I TABLE 8.6-3. SIZE SPECIFIC PARTICULATE EMISSION FACTORS FOR CEMENT KILNS
(=]
EMISSION FACTOR RATING: D
Particle Cumulstive mnss I ¢ stated alzed Cumulative emission factor ( etated slze®
aize
(um) Uncontrolled Dry Wet Baghouse Uncontroiled Dry process Wet process Baghoune
Wet bry proceass pracess Wer Dry Wet Dry with with Wet bry
proceas process kiln with kiln with process process Process Process multicloned ESP process process
kiln kiln sulticlone?d ESP kiln kilin *g/Mg 1bjton kg/Mg lib/ton kg/Hg lb/tonkg/Mg 1b/ton kg/Mg Ibfton kg/Mg lb/ton

2.5 1.0 18 .8 64 NA 45 8.4 V7 2} 46 5.0 10 0.25 0.50 RA HA 0.073 0.13%

5.0 0 NA 14 83 NA 17 24 48 - - 19 38 0.32 0.64 RA NA 0.1 0.26
m
E 10.0 24 &2 24 8% KA B4 29 58 54 108 32 64 0.3) 0.66 NA NA 0,14 0.28
[75)
'_U;l 15.0 i)} 44 H ¢l HA a9 43 86 57 14 &l a2 0.36 Q.72 NA HA 0.15 0.30
g 20.0 52 HA B 98 NA V00 68 136 - - 49 98 0.39 0.78 NA NA Q.16 0.32
: Total mass enission factor 120% 240¢ 128 256% 130f 260f 0.9t o.78f  o.578 1.af o.16f 0.32f
lg]
- Speference 8. ESP » electrostatic precipitatar. NA = not available. Dash = no data.
Q Aerodynamic dlaneter. Percentages rounded to two eignificent flguces.
a’, CExpressed as unit welght of pacticulate/unit welght of cliinker produced, assuming 5%

gypoum 1n finlshed cement. Rounded to two significant [igures.
dBseed on & single test, and should be used with caution,
®From Table 8.6-1.
[Ftom Table 8.6-2,
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. TABLE 1.4-1. UNCONTROLLED EMISSION FACTORS FOR NATURAL GAS COMBUSTIGNA3
Particulateh Sulfur dioxidet Mitrogen oxidesd Carbon wononide® Yolatile orgenice
Futnace slte & type
€19% Bru/hr heat Lnput) Normethane Hechane
' hg/ 1653 | 1n/108 fed | kg/106md | 167108 £t) | wg/000w? | In/108 £o) | wg/iofwd | 1b/100 £ed § wgri0%w? | oans108 1ed | wg/iotwd | 1n/10%tfed
Utilicy bollers (> 100) 16 - B8O 1 -3 9.6 0.6 s800h 330h 640 40 13 1.4 4.8 0.3
5]
X 4 Irdustrinl boflers (10 - 100) L6 - 8O 1 -3 7.6 0.6 2240 140 560 33 L L] 1.8 48 3
r—
o Dowentic and commercisl
E bollere (< 10} 16 -~ 80 1 ~-3 9.6 0.6 160G 100 0 20 L1} 3.) 4l 1.7
czD Tzapresned we weight/volume fuel flred,
bRelerences 13-18.
;J “Reference &, Dased on avg. sulfur content of nstursl gus, 4600 z/100 e (2000 gr/10% act).
o Aelerences 4-3, 7-8, 11, 14, 18-19, 21.
- “Exptessed an lmz. Teste Indicate sbout 95 welghe I NO, is NO,.
o freferences &, 720, 16, 18, 22-15,
- ERelerences 16, 18. Kay increase 10 - |00 tlaes with laproper eration or saintenance.,
W hrar tangentially fired unite, ume 4400 kg/10% m) (273 1b/10% fr)). At reduced loads, multlply

factor by losd reduction coefflcient Ln Flgure L.4-1. For poteatial NO, reductlions by
combustion sodificetion, see text. MNote that NOy teductlion from these wodiflcations will
alwe occur at reduced losd comditione.
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TABLE 1.3-1. UNCONTROLLED EMISSION FACTORS FOR FUEL OIL COMBUSTION
EMISSION FACTOR RATING: A

—
w
1
m~ b c L f
Particulate Sulfur Dioxide Sullfur Carbon d Nitrogen Oxjde - Voletlile Organics
Hatter . Trioxide Honoxide Konmethane Hethane
Botler Type.
/1001 16/10%al kp/10%1 18/107gs1 ke/10%1 157107501 kps10%1 15710%a1 kgrioth 1/10%a1 xe/10%1 10/10%a1 wg/10%1 18/1070a1
Utlitty Bollers h h
Rewldual U1l 'y 'y 198 1578 0,348 2,95 0.6 5 8.0 ' 67 N 0.09 Q.76 0.0} 0.138
(12.6)(5) {105) (A1)
Industrial Bollera ) ) : *
Revidual 011 ' [ 195 1578 0.248 15 0.6 b] 6.6 5% 0,034 0.28 0.12 1.0
' Distillate OL1 0.24 F 1715 1418 0,245 P 0.6 3 1.4 10 0.024 0.2 0. 006 0.052
Commerclal Bollecs
m Resldual (11 B '] 195 1575 0. 248 23 0.4 3 6.6 35 0.14 1.1} 0.057 0,473
Es LDistillate OL) 0.8 1 178 1415 0.245 5 0.6 ] 1.4 10 Q.04 0.3 0,016 0.216
w
[ 7] Residentlal Furnaces
E; Distillate 01l 0.3 1.3 173 1425 0,145 1s 0.6 5 2.2 18 0.08% 0.71) 0.214 1.78
=z
*Bollers can be spproximately classified according to their gross (higher) heat rate as shown below:
o Vrllity {pover plant) boilers: >106 x 107 J/hr (3100 x 108 Beu/hr)
O Industrial botlers: 10.6 x 107 to 106 x 109 J/he (10 = 10° to 100 x 106 Bru/hr)
) Commercial bollers: 0.5 x 10¥ to 10.6 x  10% J/he (0.5 x 10% o 10 = 10% Beu/hr)
g Resldential furnscea: <0.5 x 10¥ J/hr 0.5 x 100 Btu/hr)
v Relerences 3-7 and 26-25. Particulate metter ia defincd Ln this section as that msterisl collected by EPA Method 5 (l{ront half cateh).

Reisrences 1=%. S5 Indlcates that the veight I of sulfur Ln the oll should be multiplied by the value glven.
Relvrrences 3-5 and 8-10. Carbon mononide emissions may increase by Fsctors of 10 to 100 if the unit is leproperiy operated or not well saintalined.
fxpressed am KQ,. References [-%, 8-1i, L7 and 26, Test resulta indicate that av lesst 951 by veight of NOx s MO [or all boiler types wzcept residentliasl
furnaces, vhere about 751 1e NU,
Referencen 18-21. Volstlie organlc compound emlssions ace generally negligible unlesa boller Is improperly operated or not well maintalned, Ln which case
enianlons may Lncreade by veveral orders of magnitude.
Partlculate emission factors for resldual oll combustion are, on average, s function of fuel oll grade and sulfur content: .

tGrade 6 oll: 1.23(5) + 0.38 kg/10* Virer [10(S) + ) 18/10” gal] vhare S in the weight I of sulfuc in the oil. This celationship fe

baxud on Bl individual tests snd has a corvelation coelllclent of 0.65.

Grade 3 otl: 1.25 %g/10Y liter (10 16/10% gal)

Grade & oill: 0,88 kg/10 ltter (7 1b/107 gul)
Reference 25. -
Une 5 kg/10% litern (42 167107 gal) for tangentlelly fired botlers, 12.6 kg/10* liters (105 1b/10%gal) for vertical fired bollers, snd 8.0 kg/107 litecs
(6] 16/10% gal) for all othera, at full load and normal (>152) excess sir. Seversl combustion wodifications can be ewployed (or WOy reductlom: n
limited excess ailr can reduce NO, emlnalons 5-10%1, (1) etaged combystion 20-40%, ()) uvalag low WO, burners 20-30I, and (4) ammonia injection can reduce NO,
eminsions 40-70% but may increase emlsaions of ammonis. Comblnations of these modifications have been employed for further reductions in certaln boilers.
See¢ Reference 23 for s discusslon of these and other NO, reducing technlques and thelr operational and environmentsl Llmpacts.
Nitrogen oxides emlselona {rom residual o1l combustlon in Industrisl snd commercial bollers are otrongly velsted to fuel nitrogen conlent, estimsted more
accurately by the empirical relsatlionahlp:

kg NUL/LUY Titera = 2,73 + SU(N)? [1b WU, /10%gal = 22 + 400(M)?) where N ta the weight I of nitrogen in the oil. For resldusl oils having high

(2U.3 welght 1) nitrogen content, use |3 kg uo,no’ 1iter (120 ib IIO.IW’;-I) an sn _|-lul.¢u factor.

a o n o
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. TABLE 1.1-1. EMISSION FACTORS FOR EXTERNAL BITUMINOUS AND SUBBITUMINOUS COAL COMBUSTIONS®
P
f .

[a®]
ulaged Sulfur Quidest Witrogen Omldeed ne_YOCH.! Mt t hsne®
. Flring Conflguration b/ ton wglng 1% ying isften 18 ton sg/ig | inten
Pulverized coal fleed
Oty botiom 5 104 19.35(17.3%) I18(135) 10.3(7.3)8 1{13)8 0.3 [N ) 0.04 0.6} 9.01) ¢.01
Vet botrom 1.3k ah | oavossqir.ss) | sesqss) | 1y " 0.) [ Y 0.04 a.07 0.01% 0.0)
Cyclone [urnace b h 19.35017.358) | 198(338) | 18.% b1 0.3 a.4 © 0.04 o.97 0.013 0.0)
Spreader suaher )
Uncontrolled 10l [17] 19.55017.38) | 29350338) H " 1.3 3 0.04 o.0f @013 0.0)
After multlple cyclone
With fly sah reinjectlion
feom multiple cyclone a.5 1 19.38{17.38) 3 ! 18] 1.3 ] 0.04 0.07 Q.0L% 2.0}
Mo fly awh relnjection
Irom mltiple cyclone 1 12 1%.35(17.3%5) Ms5(358) r 14 1.5 3 0.04 9.07 Q.01% 0.01
Overfeed atoker®
Unconteol led L] 16® 19.55¢17.58) | 195{335) 1.1% r.5 3 1} 0.04 0.07 o013 9.0}
After multiple cyclone LIS L) ” 19.38(17.58) IP5{358) 3.1% 7.3 ] [ 0.04 0.07 0.013% 0.03
Undecleed ntcher
- Uncontrol led T3P 1 15.3s s .13 LS ) 3.5 n .63 1.3 0.4 a.8
E After multiple eyclone [ LI L] 15.5s s w73 "3 5.3 1 a.83 1 0.4 °.8
3 Hendfired unite 1.3 s 13.35 Ms 1.3 3 a3 %0 3 o ] (]
(o]
= “Fuctors represent yncomtrolled smfenlons unless othe apecified and should be applied to coal consunption as flrved.
= BRased on EPA Method 5 (Froay half cotch) as described In Reference 11. Whers pacticwlate Is expresved In terne of cos]
"11 ssh content, A, factor Ls determined by sultiplying weight T ssh content of cosl (an flead) by the mavericsl val
T preceding the A", For emsaple, Lf coul having 82 ash i flred in & dry bottom mit, the particuiote enivslion facter
a would be 3 x B, or &0 kg/My (80 ib/ton). The “condensible”™ matter collacted in beck half eatch of EPA Method 3 aversges
— €3 of [romt hall, o¢ “lfiltecabis”, catch for pulverleed coal and cyclome Purnaces; 10X for spreader stokers; 131 for
o other stokers; snd 30T for handficed units (Relerences &, 17, &%),
=) CLapressed as 50'. Inc leding 30,, 50y snd gaaeous sulfates. Foctore in pacestheses ghould ba waed to estimete [T ")
7,1 S0y erisslone (or subbltuminous :o-}. In sll cover, “S” 10 weight I awilur coatent of coal ne {ired. Sea Foormote & for

exaspie colculation. On sversge for Bleuminous coul, ¥/T of fuel sulfur lo mitted as 307, and only sbour 0.7% of fuwsl
sullur Is emitted oy 50) ond padecue sullete. An equally small percent of fusl eulfur in emiceed ae particulate sullfate
(References 9, 1)). Swall quantittes of suifur are slso reteined Lo battom ssh. With subbitumlnous coal fenerally shout
101 more futl sulfur Is tetsined In the bottow aah and particulate becausr of the more alkaline mature of iha coal ash,
Converalon to gaseous sullate sppears abhout the seme o for bitwslnous coal.
‘hpru-cd as HOy. Cenecally, %35 - 9% volume I of nitrogen oxldes present i combuation sxhauat will be Ln the fomm of
MO, the rest NO; {(Reference I1). To expcesy factors am MO, wulbiply by factor of O.46. AlL fsctors re sent emiveion
at baseline oparetion (L.a., 40 - 1101 loed and no MO, cootrol mresures, as discusend in teut).
“Nomins|l valurs schieveabie wnder normal opetsting conditions, Yaluas ome er two otders of segnitude higher cauw wccer
wvhen coabustion Ls not complets.
Inormethane velatlle organic coupounds (VOC}, enpreseed oo C; to €, wralione squivalests (Raference 18). Baceuss of
limicad & on MVOC avallable to distinguish the alfects of flrln' coufiguracion, oll dava wre sveraged
cnliectively to davelop & slngle svevage for pulverigad coal unilte, eyclosan, spreadets and ovarfesd stohare.
AParentheric value 1s for tangentlisliy {ires boliers.
huncantrolled particulate emlasicns, when no fiy sah reinjection ls mmploged. "Mew coatrol device ts Installed, and
. collected fly awh §s reinjectead to botier, particulete frca bollar achiag control aquipsent can Incredss by up to o
factor of two.
Jaccounts far fly ek settling In ¢ aconomlier, sle hanter of Breeching wpetrTean of coutrol device or atsck.
(Parclculate dicectly nt boller outler typlcally will be twiee this lavel.) Fecter ahould bu applied sven when fiy
arh |v relnjwcted to boilar from boller, alt heater o¢ wconceleer dust hoppers.
kincludes traveling grace, vikrating geate and thaln grete stoke R
BAccounte for [ly seh setiling In bresching or stack base. Partlcelate leadlage divectly at boller owclec cypleally
can be 30L higher.
Per teat for dlacuaslon of spparenciy low sultiple crclone contral afficiencles, rugarding waceatrelied vulnnlons.
Faccounte ler Lhy ash settling in breeching dovmstream of baller owtlet.
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11.2.1 UNPAVED ROADS
11.2.1.1 General

Dust plumes trailing behind vehicles traveling on unpaved rcads are a
familiar sight in rural areas of the United S5States. When a vehicle travels an
unpaved road, the force of the wheels on the road surface causes pulverization
of surface material. Particles are lifted and dropped from the rolling wheels,
and the road surface is exposed to strong ailr currents in turbulent shear with
the surface. The turbulent wake behind the vehicle continues to act on the
road surface after the vehicle has passed.

11.2.1.2 Emissions And Correction Parameters

The quantity of dust emissions from a given segment of unpaved road varies
linearly with the volume of traffic. Also, field {nvestigations have shown
that emissions depend on correction parameters (average vehicle speed, average
vehicle weight, average number of wheels per vehicle, road surface texture and
road surface moisture) that characterize the condition of a particular road and
the associated vehicle traffic.l 4

Dust emissions from unpaved roads have been found to vary in direct
proportion to the fraction of silt (particles smaller than 75 micrometers in
diameter) in the road surface materials.l The silt fraction is determined by
measuring the proportion of loose dry surface dust that passes a 200 mesh
screen, using the ASTM-C-136 method. Table 11.2.1-1 summarizes measured silt
values for industrial and rural unpaved roads.

The silt content of a rural dirt road will vary with location, and it
should be measured. As a conservative approximation, the silt content of the
parent soll in the area can be used. However, tests show that road silt con-
tent 1s normally lower than in the surrounding parent soil, because the fines
are continually removed by the vehicle traffic, leaving a higher percentage
of coarse particles.

Unpaved roads have a hard nonporous surface that usually dries quickly
after a rainfall. The temporary reduction in emissions because of precipita-
tion may be accounted for by not considering emissions on "wet” days (more than
0.254 millimeters [0.01 inches] of precipitation). '

The following empirical expression may be used to estimate the quantity of
size specific particulate emissions from an unpaved road, per vehicle kilometer
traveled (VKT) or vehicle mile traveled (VMT), with a .Tating ol A:

- sy [ s\ (w07 [w)O.5 [365-p
BT (12) (43) (2.7)_ (4) (365) (ke/VXT) )
= s S w 0-7 w 0-5 365-E

9/85 Miscellaneous Sources To1l1.2.1-1



TABLE 11.2.1~1. TYPICAL SILT CONTENT VALUES OF SURFACE MATERIALS

-
: ON INDUSTRIAL AND RURAL UNPAVED ROADS2
.
)
[~
Road Use Or Plant Tesat Silt (X, w/w)
Industry Surface Material Sites | Samples Range Mean
Copper smelting Plant road 1 3 [15.9 - 19.1] [17.0]
Iron and steel production Plant road 9 20 4.0 - 16.0 8.0
Sand and gravel procesgssing Plant road 1 K] [4.1 - 6.0] {4.8]
Stone quarrying and processing | Plant road 1 5 [10.5 - 15.6] [14.1)
2
E Taconite mining and processing | Haul road 1 12 [ 3.7 - 9.7] {5.8]
v Service road 1 8 [ 2.4 - 7.1] [4.3]
o
: Western surface coal mining Access road 2 2 4.9 - 5.3 5.1
o
3 Haul road 3 21 2.8 -18 8.4
= .
“ Scraper road 3 10 7.2 - 25 17
Haul road
-(freshly
graded) 2 5 18 - 29 24
Rural roads Gravel 1 1 NA {5.0]
Dirct 2 5 . 5.8 - 68 28.5
Crushed limestone 2 8 7.7 - 13 9.6

“References 4 ~ 11. Brackets indicate silt values based on samples from only one plant site.
NA = Not available.
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em{ssion factor

particle size multiplier (dimensionless)
silt content of road surface material (%)
mean vehicle speed, km/hr (mph)

mean vehicle weight, Mg (ton)

mean number of wheels

number of days with at least 0.254 om
(0.01 in.) of precipitation per year

where:

[N S B T T

E
k
s
S
W
w
P

The particle size multiplier, k, in Equation 1 varies with aerodynamic particle
size range as follows:

Aerodynamic Particle Size Multiplier For Equation 1

<30 um ‘ <15 um ' <10 um l <5 um l 2.5 um

0.80 0.50 0.36 0.20 0.095

The number of wet days per year, p, for the geographical area of interest
should be determined from local climatic data. Figure 11.2.1-1 gives the geo~
graphical distribution of the mean annual number of wet days per year in the
United States.

Equation 1 retains the assigned quality rating if applied within the ranges
of source conditions that were tested in developing the equation, as follows:

RANGES OF SOURCE CONDLITIONS FOR EQUATION 1

Road silt
content Mean vehicle welght | Mean vehicle speed | Mean no.
Equation (%, w/w) Mg ton km/hr mph of wheels
1 4.3 - 20 2.7 - 142 | 3 - 157 21 - 64 13 - 40 4 - 13

Also, to retain the quality rating of the equation applied to a specific unpaved
road, it is necessary that reliable correction parameter values for the specific
road in question be determined. The field and laboratory procedures for deter-
mining road surface silt content are given in Reference 4. In the event that
site specific values for correction parameters cannot be obtained, the appro-
priate mean values from Table 11.2.1-1 may be used, but the quality rating of
the equation is reduced to B. -

Equation 1 was developed for calculation of annual average emissions, and

thus, is to be multiplied by annual vehicle distance traveled (VDT). Annual
average values for each of the correction parameters are to be substituted into

9/85 Miscellaneous Sources 11.2.1-3
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Figure 11.2.1-1. Mean number of days with 0.01 inch or more of precipitation in United States.
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the equation. Worst case emissions, corresponding to dry rvoad conditions,

may be calculated by setting p = 0 in the equation (which is equivalent to
dropping the last term from the equation). A separate set of nonclimatic
correction parameters and a higher than normal VDT value may also be justified
for the worst case averaging period (usually 24 hours). Similarly, to cale-
ulate emissions for a 91 day season of the year using Equation 1, replace the
term (365-p)/365 with the term (91-p)/91, and set p equal to the number of wet
days in the 91 day period. Also, use appropriate seasonal values for the
nonclimatic correction parameters and for VDT.

11.2.1.3 Control HMethods

Common control techniques for unpaved roads are paving, surface treating
with penetration chemicals, working into the roadbed of chemical stabiliza-
tion chemicals, watering, and traffic control regulations. Chemical stabilizers
work either by binding the surface material or by enhancing moisture retention.
paving, as a control technique, is often not economically practical. Surface
chemical treatment and watering can be accomplished with moderate to low costs,
but frequent retreatments are required. Traffic controls, such as speed limits
and traffic volume restrictions, provide moderate emission reductions but may
be difficult to enforce. The control efficiency obtained by speed reduction
can be calculated using the predictive emission factor equation given above.

The control efficienclies achievable by paving can be estimated by com—
paring emission factors for unpaved and paved road conditions, relative to
airborne particle size range of interest. The predictive emission factor
equation for paved roads, given in Section 11.2.6, requires estimation of the
silt loading on the traveled portion of the paved surface, which in turn depends
on whether the pavement is periodically cleaned. Unless curbing is to be
installed, the effects of vehicle excursion onto shoulders (berms) also must be
taken inte account in estimating control efficiency.

The control efficiencies afforded by the periodic use of road stabilil-
zation chemicals are much more difficult to estimate. The application para-
meters which determine control efficlency include dilution ratio, application
intensity (mass of diluted chemical per road area) and application frequency.
Between applications, the control efficiency is usually found to decay at a
rate which is proportional to the traffic count. Therefore, for a specific
chemical application program, the average efficiency is inversely proportional
to the average daily traffic count. Other factors that affect the performance
of chemical stabilizers include vehicle characteristics (e. g., average weight)
and road characteristics (e. g., bearing strength).’

Water acts as a road dust suppressant by forming cohesive moisture films
among the discrete grains of road surface material. The average moisture level
in the road surface material depends on the moisture added by watering and
natural precipitation and on the moisture removed by evaporation. The natural
evaporative forces, which vary with geographic location, are enhanced by the
movement of traffic over the road surface. Watering, because of the frequency
of treatments required, is generally not feasible for public roads and is used
effectively only where water and watering equipment are avallable and where
roads are confined to a. . single site, such as a construction location.
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11.2.3 AGGREGATE HANDLING AND STORAGE PILES

11.2.3.1 General

Inherent in operations that use minerals in aggregate form is the

- maintenance of outdoor storage piles. Storage piles are usually left un-

covered, partially because of the need for frequent material transfer into
or out of storage.

Dust emissions occur at several points in the storage cycle, during
material loading onto the pile, during disturbances by strong wind cur-
rents, and during loadout from the pile. The movement of trucks and load-
ing equipment in the storage pile area is also a substantial source of

dust.
11.2.3.2 Emissions and Correction Parameters

The quantity of dust emissions from aggregate storage operations var-
jes with the volume of aggregate passing through the storage cycle. Also,
emissions depend on three correction parameters that characterize the con-
dition of a particular storage pile: age of the pile, moisture content and

proportion of aggregate fines.

When freshly processed aggregate is loaded onto a storage pile, its
potential for dust emissions is at a maximum. Fines are easily disaggre-
gated and released to the atmosphere upon exposure to air currents from ag-
gregate transfer itself or high winds. As the aggregate weathers, how-
ever, potential for dust emissions is greatly reduced. Hoisture causes ag-
gregation and cementation of fines to the surfaces of larger particles.
Any significant rainfall soaks the interior- of the pile, and the drying
process is very slow.

Field investigations have shown that emissions from aggregate storage
operations vary in direct proportion to the percentage of silt (particles
< 75 um in diameter) in the aggregate material.l 3 The silt content is de-
termined by measuring the proportion of dry aggregate material that passes -
through a 200 mesh screen, using ASTM-C-136 method. Table 11.2.3-1 summa--
rizes measured silt and moisture values for industrial aggregate materials.

11.2.3.3 Predictive Emission Factor Equations
Total dust emissions from aggregate storage piles are contributioms of

several distinct source activities within the storage cycle:
1. Loading of aggregate onto storage piles (batch or continuous drop

operations).
2. Equipment traffic in storage area. )
3. Wind erosion of pile surfaces and ground areas around piles.
4 Loadout of aggregate for shipment or for return to the process

stream (batch or continuous drop operations).
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. TABLE 11.2.3-1. TYPICAL SILT AND MOISTURE CONTENT VALUES
) OF MATERIALS AT VARIOUS INDUSTRIES
silt (%) Hoisture (%)
Industry Hatervial Ho. of test Ho. of test
samples Range Hean samples Rauge Hean
Iron and steel
production’ Pellet ore 10 1.4 - 13 4.9 8 0.66 - 3.5 2.1
Lump ore 9 2.8 - 19 9.3 & 1.6 - 8.1 5.4
Coal 1 2-7.17 5 6 2.8 - 11 4.8
Slag 3 j-1. 5.3 3 0.25 -~ 2.2 0.92
o Flue dust 2 16 - 23 18.0 0 NA NA
z Coke breeze 1 5.4 1 6.4
;" Blended ore i 15.0 1 6.6
17, Sinter 1 0.7 0 NA NA
E; Limestone 1 0.4 0 NA NA
=
Stone quarrying
- and processing Crushed limrstone 2 1.3 - 1.9 1.6 2 0.3 - 1.1 0.7
)
Eg Taconite mining
= and processing® Pellets 9 2.2 - 5.4 3.4 7 0.05 - 2.3 0.96
»n Tailings 2 NA 11.0 1 0.35
Western sutface
cosl mining? Coal 15 3.6 - 16 6.2 ? 1.8 - 20 6.9
mining Overburden 15 3.8 - 15 7.5 0 HA NA
Exposed ground 3 5.1 - 21 15.0 3 0.3 - 6.4 3.4

References 2-5. NA = not applirable.
Reference ).
Reference 6.
Reference 7.

=" I - o )
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Adding aggregate material to a storage pile or removing it usually in-
volves dropping the material onto a receiving surface. Truck dumping on
the pile or loading out from the pile to a truck with a front end loader
are examples of batch drop operations. Adding material to the pile by a
conveyor stacker is an example of a continuous drop operation.

The quantity of particulate emissions generated by a batch drop opera-
tion, per ton of material transferred, may be estimated, with a rating of
C, using the following empirical expression?:

(3) () )

E = k(0.00090) 3 033 (kg/Mg) (1)
3) ()
s) (U) (B
E = k(0.0018) (5) (5) (5) (1b/ton)
T /410.33
(3) ()

emission factor

particle size multipler (dimensionless)
material silt content (%)

mean wind speed, m/s (mph)

drop height, m (ft)

material moisture content (%)

dumping device capacity, m® (yd3)

where:

T Mo wn x5 M
[ T T | T PR

The particle size multipler (k) for Equation 1 varies with aerodynamic par-
ticle size, shown in Table 11.2.3-2.

TABLE 11.2.3-2. AERODYNAMIC PARTICLE SIZE
MULTIPLIER (k) FOR
EQUATIONS 1 AND 2

Equation < 30 <15 <10 <5 < 2.5
pm Hm pm pm ym

Batch drop 0.73 0.48 0.36 0.23 0.13

Continuous
drop 0.77 0.49 0.37 0.21 0.11

The quantity of particulaté emissions generated by a continuous drop
operation, per ton of material transferred, may be estimated, with a rating
of C, using the following empirical expression®:
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W TABLE 11.2.3-1. TYPICAL SILT AND MOISTURE CONTENT VALUES
L OF MATERIALS AT VARIOUS INDUSTRIES
. Sitt (%) Moisture (%}
Industry Material Ho. of test Ho. of test
samples Range Mean samples Range Hean
Iton and steel
production Pellet ore 10 1.4 - 13 4.9 8 0.66 - 1.5 2.1
Lump ore 9 2.8 -19 9.5 [ 1.6 - 8.1 5.4
Coal 7 2 -1.7 5 6 2.8 - 1 6.8
Slag 3 J-171.3 5.3 3 0.25 - 2.2 0.92
- Flue dust 2 14 - 2] 18.0 0 HA NA
=z Coke breeze 1 5.4 l 6.6
a Blended ore 1 15.0 1 6.6
W Sinter 1 0.7 ¢ HA HA
E; Limestone 1 0.4 0 HA HA
=z
Stone quacrying
;2 anil processing Croshed limestone 2 1.3 - 1.9 1.6 2 0.3 - 1.1 0.7
(o]
'57 Taconite mining
=3 and processing Pellets 9 2.2 - 5.4 3.4 7 0.05 - 2.3 0.96
n Tailings 2 HA .0 1 0.35
Western surface
coal minj d Coal 15 3.6 - 16 6.2 7 2.8 - 20 6.9
ne Overburden 15 3.8 - 15 7.5 0 NA NA
Exposed ground ] 5.1 - 21 15.0 J 0.8 - 6.4 3.4

Referenaces 2-5. NA = not applicable.
Reference 1.
Reference 6.
Reference 7.
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) (L) ()
E = k(0.00090) ) (2'2)2(3‘0 (kg/Mg) (2)
]
(2)
s U ]
E = k(0.0018) (5) (52 ol (1b/ton)
M
(2)
wvhere: E = emission factor
k = particle size multiplier (dimensionless)
s = material silt content (%)
U = mean wind speed, m/s (mph)
H = drop height, m (ft)
M = material moisture content (%)

The particle size multiplier (k) for Equation 2 varies with aerodynamic
particle size, as shown in Table 11.2.3-2.

Equations 1 and 2 retain the assigned quality rating if applied within
the ranges of source conditions that were tested in developing the equa-
tions, as given in Table 11.2.3-3. Also, to retain the quality ratings of
Equations 1 or 2 applied to a specific facility, it is necessary that reli-
able correction parameters be determined for the specific sources of inter-
est. The field and laboratory procedures for aggregate sampling are given
in Reference 3. In the event that site specific values for correction pa-
rameters cannot be obtained, the appropriate mean values from Table

11.2.3-1 may be used, but in that case, the quality ratings of the equa-
tions are reduced by one level.

TABLE 11.2.3-3. RANGES OF SOURCE CONDITIONS FOR
EQUATIONS 1 AND 2°

Silt Moisture
Equation content content Dumping capacity Drop height
(%) (%) m* ydd m ft
Batch drop 1.3 - 7.3 0.25 -0.70 2.10 - 7.6 2.75 - 10 NA NA
Continuous
drop 1.4 - 19 0.64 - 4.8 NA NA® 1.5 - 12 4.8 - 39
a

NA = not applicable.

For emissions from equipment traffic (trucks, front end loaders, doz-
ers, etc.) traveling between or on piles, it is recommended that the equa~
tions for vehicle traffic on unpaved surfaces be used (see Section 11.2.1).
For vehicle travel between storage piles, the silt value(s) for the areas
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among the piles (which may differ from the silt values for the stored mate-
rials) should be used.

For emissions from wind erosion of active storage piles, the following
total suspended particulate (TSP) emission factor equation is recommended:

E=1.9 (T%§) (QggéB) (Té) (kg/day/hectare) | (3)
E=1.7 (1—’"33) (3%—52) (é) (1b/day/acre)

total suspended particulate emission factor

silt content of aggregate (%)

number of days with 2 0.25 mm (0.01 in.) of precipitation
per year

percentage of time that the unobstructed wind speed ex-
ceeds 5.4 m/s (12 mph) at the mean pile height

vhere:

rh h I I o
woaou

The coefficient in Equation 3 is taken from Reference 1, based on sam-
pling of emissions from a sand and gravel storage pile area during periods
when transfer and maintenance equipment was not operating. The factor from
Test Report 1, expressed in mass per unit area per day, is more reliable
than the factor expressed in mass per unit mass of material placed in stor-
age, for reasons stated in that report. Note that the coefficient has been
halved to adjust for the estimate that the wind speed through the emission
layer at the test site was one half of the value measured above the top of
the piles. The other terms in this equation were added to correct for
silt, precipitation and frequency of high winds, as discussed in Refer-
ence 2. Equation 3 is rated C for application in the sand and gravel in-
dustry and D for other industries.

Worst case emissions from storage pile areas occur under dry windy
conditions. Worst case emissions from materials handling (batch and con-
tinuous drop) operations may be calculated by substituting into Equations 1
and 2 appropriate values for aggregate material moisture content and for
anticipated wind speeds during the worst case averaging period, usually
24 hours. The treatment of dry conditions for vehicle traffic (Secticn
11.2.1) and for wind erosion (Equation 3), centering around parameter p,
follows the methodology described in Section 11.2.1. Also, a separate set
of nonclimatic correction parameters and source extent values corresponding
to higher than normal storage pile activity may be justified for the worst
case averaging period.

11.2.3.4 Control HMethods

Watering and chemical wetting agents are the principal means for con-
trol of aggregate storage pile emissions. Enclosure or covering of in-
active piles to reduce wind erosion can also reduce emissions. Watering is
useful mainly to reduce emissions from vehicle traffic in the storage pile
area. Watering of the storage piles themselves typically has only a very
temporary slight effect on total emissions. A much more effective tech-
nique is to apply chemical wetting agents for better wetting of fines and
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longer retention of the moisture film. Continuous chemical treatment of
I material loaded onto piles, coupled with watering or treatment of roadways,
can reduce total garticulate emissions from aggregate storage operations by
up to 90 percent. ' :
l References for Section 11.2.3
1. C. Cowherd, Jr., et al., Development of Emission Factors for Fugitive
I Dust Sources, EPA-450/3-74-037, U. S. Eavironmental Protection Agency,
Research Triangle Park, NC, June 1974.
I 2. R. Bohn, et al., Fugitive Emissions from Integrated Iron and Steel
Plants, EPA-600/2-78-050, U. S. Environmental Protection Agency,
Research Triangle Park, NC, March 1978.
I 3. C. Cowherd, Jr., et al., Iron and Steel Plant Open Dust Source Fugi-
tive Emission Evaluation, EPA-600/2-79-103, U. S. Environmental Pro-
l tection Agency, Research Triangle Park, NC, May 1979,
4. R. Bohn, Evaluation of Open Dust Sources in the Vicinity of Buffalo,
New York, U. S. Environmental Protection Agency, New York, NY, March
I 1979.
5. C. Cowherd, Jr., and T. Cuscino, Jr., Fugitive Emissions Evaluation,
l Equitable Environmental Health, Inc., Elmhurst, IL, February 1977.
6. T. Cuscino, et al., Taconite Mining Fugitive Emissions Study,
I Minnesota Pollution Control Agency, Roseville, MN, June 1979.
7. K. Axetell and C. Cowherd, Jr., Improved Emission Factors for Fugitive
Dust from Western Surface Coal Mining Sources, 2 Volumes, EPA Contract
I No. 68-03-2924, PEDCo Environmental, Inc., Kansas City, MO, July 1981.
8. G. A. Jutze, et al., Investigation of Fugitive Dust Sources Emissions
and Control, EPA-450/3-74-036a, U. S. Environmental Protection Agency,
Research Triangle Park, NC, June 1974.
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INDUSTREAL FROCESS CODE  MISSIDN SOUMCE (14 rouLeiant NUNSER EMESSION FACTOR WOIES REFERENCE
process
Cement sarwfacture - wet 3247 Rau mifl 305004 Codmium TALO4 39 2 x 106-% lb/ton leed Controlled with beghouse 38
procesy
Cement manufecture - uet 3241 Clinker cooler 303004 Cadmium Tahon 19 1 a 106-5 th/ton leed Contralled with €SP ar baghouse u
process
Cement manufscture - wet J24t Oryers ond grinders 05007 Manganess T4I9945 16 1b/10€3 tons cement Uncontrolled, calculated based on o7
procesy produced engineering judgement
Cement marufscture - wet 3261 kilne 30500708  Manganess TAI9965 114 (b/10€] tons cement Uncantrolled, celculated based on 107
process produced erpineering judgesent
Cement manufacture - wet 3241 kltm 30500704 Mangenese Tal996% 0.02-0.142 Lb/10ES tors Contralled by ESP, calculated or .
process cement produced besed on engineering jucigement
Cement manufacture - wel 3241 Kilne 30500706  Mangenese TRIPPES 0.049:0.132 Ib/10ES tona Controlled by febric filter, 107
process coment produced colcuisted based on engireering
judgesment
Coment marwfocture - wet 3T xiln 30500706  Wickel 7440020 0.2-2 b/ 1000 tons raw sater. Controlled by lebric filter, bated 10
process feed input on source tests
| coment macufscture - wet 32t £in ] 30500706 Tak04617 | 0.002 Lbsron procuced ’ Engineering judgement "3

process

> Cement marwfocture - wet 31 ke 30500706  Cheowium TOA0LTY 12 kg/1000 Mg cement produced  Uncontrollied, includes fuel 8

| process emissions, st total chromium

[ 25

wn Cement sacmsfacture - wet 3281 Kiin 30500706 Chromium TALOLTS 0.011 kg/1000 Mg cewent €SP, includes fusl emissions, as 181
process produced total chromius
Cement merufacture - wet J2at  xiln . 30500706 Chromium T4404TS 0.008 kg/1000 Mg cement Fabric Filter, includes fuel 181
process produced emisslons, a3 total chromium
Cement manufacture - wel 3261 Clinker cooler 30500714 Mickel 7440020 0.004 Lb/1000 tana raw mater, Controlled by fabric filter, besed 110
process feed input on source tests
Comtnt mprwfacture - wet 3241 Clinker cooter 10500704 Wickel 7440020 0.1 Ib/1000 tons rew meter, Controlied by ESP, besed on source 110
process feed input tests
Coment manufecture - wet 3241 Clirker cooler 30500736 mickel 7440020 0.2 1b/1000 tons rew mater. Controlled by two febric filters [}1]
process feed input in parallel, based on SOWrCE Kests
Cement marulfecture - wet 3241 Clinker cooler 30500714 Beryllium TRh0437 0.0008 Ib/ton produced ESP control 3

Process
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TARMAC.APPB. 2
08/28/89

B.1 DESCRIPTION OF COAL HANDLING SYSTEM

B.1.1 EXISTING CCAL HANDLING SYSTEM

At the existing coal handling facilities at Tarmac, coal is received via
100-ton railecars and bottom-dumped onto the ground from an elevated
trestle. A temporary storage pile is formed under the trestle unloading

area. A front-end loader (FEL) of 7 yd® capacity is used to move coal from

© temporary storage to the active coal storage pile for the facility.

Current active storage amounts to approximately 1.0 acres. From the active
storage pile, a FEL of 7 yd® capacity is used to move coal from the active

storage pile to the loading hopper.

From the loading hopper onward, all conveyor transfer points, the bucket
elevator, the storage bin, the coal mills and other equipment are enclosed
and controlled by baghouses. These baghouses are permitted under the
current operating permit (A013-157297). A flow diagram of the existing

coal preparation facilities is presented in Figure B-1.

B.1.2 PROPOSED FACILITIES FOR KILN 2

No changes will be made in the existing coal receiving and storage
facilities to accommodate Kiln 2. The Kiln 2 coal conversion will result
in a maximum increase of 56,940 TPY of coal processed through the
facilities. This will result in increased tonnage moved by the FELs, and

will increase storage pile size by approximately 0.3 acres.

From the existing loading hopper through to the existing coal bin,
increased throughput.will occur, which will increase the annual operating
hours of three baghouses controlling these points (G-309, G-521 and G-527).
Operating hours will increase from about 10 hr/day to a maximum of

16 hr/day (increase of 2,040 hr/yr at 340 day/yr operation). The maximum
particulate emissions from the three baghouses, based upon the air flow
rates of 4,000, 6000, and 4,000 acfm, respectively, and 0.0l gr/dscf
particulate loading, are 0.34 1b/hr, 0.51 lb/hr, and 0.34 lb/hr,

respectively. This results in an increase in particulate emissions of
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0.35 TPY , (.52 TPY, and (.35 TPY for the three baghouses (total increase

of 1.21 TPY). These particulate emissions are assumed to be all PM1O.

A new rotary conveyor will be constructed to convey coal for Kiln 2 from
the existing coal bin to the mnew coal mill. This will be a totally
enclosed conveyor, and no emissions will result. Hot air from the clinker
cooler will provide drying of the coal in the mill, and will also convey
the coal to the kiln. Thus, there will be no particulate emissions from

the new coal mill.

B.2 FUGITIVE DUST EMISSION ESTIMATES

Fugitive dust emissions from the coal handling operations at Tarmac were
estimated using the generalized fugitive dust emission factor equations
contained in USEPA Publication AP-42, Section 11,2.3, Aggregate Handling
and Storage Piles (10/86), and Section 11.2.1, Unpaved Roads (9/85). These
sections contain emission factors for the following types of emission

sources associated with the Tarmac operations:

* Batch drop operation
* Wind erosion from storage piles

* Vehicular traffic in the storage pile area

A. COAL TRANSFER OPERATTIONS

The coal transfer operations at Tarmac consist of the railcar dump;
transfer from the temporary storage pile to the active storage pile and;
transfer from active storage pile to the loading hopper. These operations
are all batch drop operations. The AP-42 factor for a batch drop operation

is as follows:
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where,

= emission factor

= particle size multiplier

= material silt content (%)
mean wind speed (mph)

= drop height (ft)

= material moisture content (%)
= dumping device capacity (yds)

R IGO0 R
|

The particle size multiplier, k, is 1.0 for total suspended particulate
[PM(TSP)]. The coal moisture content (M) was based on periodic sampling by
Tarmac which shows an average moisture content of 7.2 percent. The silt
cornitent (s} of coal was obtained from Section 11.2.3 of AP-42, which showed
an average of 5% for silt. The mean wind speed, U, in Miami is 8.8 mph,
based upon a 9-year average. This average wind speed was used in the
annual emission estimates. A higher wind speed of 18 mph was used for
worst case daily emission estimates. This wind speed is exceeded only 2%
of the time in Miami. The drop height varies for the transfer points,
resulting in different emission factors. The resulting emission factors
for each operation, and annual and worst case daily emission rates, are

presented in Tables B-1 and B-2.

The current maximum daily delivery of coal to the site is 2,000 tons (20
rail cars). After conversion of Kiln 2 to coal, this maximum daily tonnage
will not increase. Only the frequency of coal deliveries to the site will

increase.

B. WIND EROSTION
The recommended AP-42 emission factor equation for wind erosion from active

storage piles is as follows:

E=1.7 (s/1.5) [(365-p)/235) (f/1%)

where, total suspended particulate emission factor (lb/acre/day)

silt content (%)
number of days with precipitation greater than 0.0l inches
percentage of time that winds exceed 12 mph

D M
]
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Table B-1, Tarmac Kiln 2 Annual Particulate Matter (TSP) Emissions Increase

5
SQURCE TYPE SILT

M

MOISTURE
CONTENT CONTENT SPEED

U
WIKD

H Y E
DROP  DEVICE EMISSION
HEIGHT CAPACITY  FACTOR

(%} (2} (MPB) (FT) (YD**3) (LB/TON)
1) RAILCAR UNLOADING BATCH DROP 5 20 87.0 0.00040
2) FEL-TO-PILE BATCH DROP 5 10 7.0 0.00046
3) FEL-TO-LOADING HOPPER  BATCH DROP 5 7.2 10 7.0 0.00046
4) ACTIVE COAL PILE WIND EROSION 5 - - - - b
5) ACTIVE COAL PILE VEHICULAR TRAFFIC 35 - - - - *
6) BAGHOUSE G-509 BAGHOUSE - - - - - *
7) BAGHOUSE G-521 BAGHCUSE - - - - - -
8) BAGHOUSE G-527 BAGHOUSE - - - - - -
ARNUAL EMISSION ESTIMATES
UNCORTROLLED
SOURCE EMISSION ANNUAL ANNUAL
FACTOR THRUPUT EMISSIONS
(LB/TON) (TFY) (TPY)
1) RAILCAR UNLOADING 0.00040 56,940 0.012
2) FEL-TO-PILE 0.00046 56,840 0.013
3) FEL-TO-LOADING HOPPER 0.00046 56,940 0.013
4) ACTIVE CQAL PILE (WIND) * - 0.480
5) ACTIVE CCOAL PILE (TRAFFIC) * 56,840 10,230
6) BAGHOQUSE G-509 i 56,940 0.35
7) BAGHOUSE G-521 * 56,940 0.52
8) BAGHOUSE G-527 * 56,840 0.35
TOTAL ANNUAL EMISSIORS = 11.97

* REFER TO TEXT FOR EMISSION FACTORS OR BASIS OF EMISSIORS
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Table B-2. Tarmac Kiln 2 Maximum Z4-Hour Farticulate Matter (TSF) Emission Increases
H M u H Y E
SOURCE TYPE SILT MCISTURE WIKD DROP DEVICE EMISSION
CONTENT CONTENT SPEED HEIGHT CAPACITY FACTOR
(%) (%} (MPH)} (FT) (YD**3) (LB/TON?
1) RAILCAR UNLOADING BATCH DROP 5 7.2 18 20 87.0 0.00083
2) FEL-TO-PILE BATCR DROP 5 .2 18 10 7.0 0.00095
3) FEL-TO-LOADING HOPPER BATCH DROP 5 7.2 8 10 7.6 0.00095
4) ACTIVE COAL PILE WIND EROSION 5 - - - - *
5) ACTIVE COAL PILE VEHICULAR TRAFFIC 35 - - - - ®
6) BAGHOUSE G-509 BAGHOUSE - - - - - *
7) BAGHOUSE G-521 BAGHQUSE - - - - - -
8) BAGHOUSE G-527 BAGHOUSE - - - - - >
24-HOUR EMISSION ESTIMATES
UNCONTROLLED MAXTMUM MaX IMUM
SOURCE EMISSION 24-HOUR 24-HOUR
FACTOR THERUPUT EMISSIONS
(LB/TCN) (TONS/DAY) (LB/DAY)
1) RAILCAR UNRLOADING 0.00083 +
2) FEL-TO-PILE 0.00095 +
3) FEL-TO-LOADING HOFPPER 0.00095 156 0.15
4) ACTIVE COAL PILE (WIND)} * * 8.80
5) ACTIVE COAL PILE (TRAFFIC) * 156 46,50
&) BAGHOUSE G-509 " 6 HR/DAY 2.04
7) BAGHOUSE G-521 * 6 HR/DAY 3.08
8) BAGHOUSE G-527 hd & HR/DAY 2.04
TOTAL 24-ROUR EMISSIONS = 6Z.589

* REFER TO TEXT FOR EMISSION FACTORS
+ THERE WILL BE NO INCREASE IN MAXIMUM DAILY COAL UNLOADING RATE

08/28/89

TAR24FUG
8/28/88
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As described above, the silt content of coal is taken to be 5%. The number
of days in Miami with precipitation greater than 0.0l inches is
approximately 120, and the percentage of time that the winds exceed 12 mph
is 22%. Substituting these values into the above equation yields the

following:

E=1.7x (5/1.5) x [(365-120)/235} x (22/15) = 8.7 1lb/acre/day

The active coal pile at Tarmac will increase by approximately 0.3 acres.
This results in the following annual average PM(TSP) emissions due to the

increased storage pile area:
0.3 acres x 8.7 lb/acre/day x 365 days/yr / 2,000 1lb/ton = 0.48 TPY

For a worst case daily estimation, no precipitation was assumed, and the
frequency of high winds greater than 12 mph was assumed to be 30% (i.e.
half of the day). This yields the following emission factor and worst case

daily emission rate:

E=1.7% (5/1.5) x [(365-0)/235] x (50/15) = 29.3 1b/acre/day
0.3 acres x 29.3 lb/acre/day = 8.8 lb/day

These emission rates are summarized in Tables B-1 and B-2.

C. VEHICULAR TRAFFIC

AP-42 recommends the use of the emission factor for unpaved roads
(Section 11.2.1) for estimating fugitive emissions due to vehicular traffie

in and around storage piles. The eguation is as follows:
E =k {(5.9) (s/12) §/30) (W/3)%7 (w/4)%5 [(365-p)/365)

where, = particulate emission factor (lb/mile}

= 1.0 for total suspended particulate matter
= 5ilt content of road surface material (%)
mean vehicle speed (mph)

= mean vehicle weight (tons)

= mean number of wheels

= number of days with precipitation greater than 0.01 inches

o L T wuwn XM
1
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For the Tarmac operation,
s = 15% (assumed to be three times that of coal silt content)

S = 10 mph

W = 55.0 tons (loaded weight)
= 47.5 tons (empty weight)

w =4

p = 120

Substituting these values into the emission facter equation yields the
following:
E=1.0 (5.9) (15/12) (10/30) (55/3)%7 (4/4)°5 [(365-120)/365]
= 12.6 1lb/mile (loaded)
E=1.0 (5.9) (15/12) (10/30) (47.5/3)%7 (4/4)%% [(365-120)/365]
11.4 lb/mile (empty)

For worst case daily conditions, the emission factor was adjusted for no

precipitation:
E=1.0 (5.9) (15/12) (10/30) (55/3)%7 (4,/4)%5 [(365-0)/365]
- 18.8 lb/mile (loaded)
E= 1.0 (5.9) (15/12) (10/30) (47.5/3)%7 (4/4)%% [(365-120)/365]

17.0 1b/mile (empty)

The frontend locader has a payload capacity of 8 tons. In order to load the
maximum annual coal thruput of 56,940 tons for Kiln 2 would require 7,118
trips. The travel distance from the rail car unloading area to the coal
pile is about 250 feet, and from the coal pile to the unlcading hopper is
about 300 feet. Total cne-way distance is 550 feet or 741 miles annually.
This annual mileage was increased by 15% to account for additional travel
due to pile maintenance activities, i.e., 852 mi/yr. Resulting annual
emissions are as follows:

Loaded: 852 mi/yr x 12.6 1b/mile / 2,000 lb/toﬁ

Empty: 852 mi/hr x 11.4 1b/mile / 2,000 1lb/ton

5.37 TPY
4.86 TPY

As described previously, the maximum daily amount of coal delivered to the
site will not increase. However, additional loading of coal from the coal
pile to the loading hopper will increase by 6.5 TPH or 156 tons per day.

This rate requires 23 trips per day, or 1.3 miles one-way travel distance.
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Worst case daily emissions are:
Loaded: 1.3 miles x 18.8 1lb/mile
Empty: 1.3 miles % 17.0 1b/mile

24 .4 1b/day
22.1 1lb/day

D. PARTICULATE EMISSION SUMMARY

Particulate emission estimates for the Tarmac coal handling operations are
summarized in Tables B-1, B-2 and B-3. These emissions represent the
increase in particulate emissions due to the Kiln 2 coal conversion. As
shown in Tables B-1 and B-2, annual emissions of PM{TSP) are estimated at
11.97 TPY, and worst case daily emissions are 62.6 lb/day. Based on
particle site data developed by EPA, PM10 particle size multipliers and
PM(TSP) estimates are shown in Table B-3. The PM10 emissions increase is

5.40 TPY annually, and 32.7 1lb/day, maximum.
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Table B-3, Tarmac Kiln 2 PM10 Emissions Increase

ANNUAL PM10 EMISSION ESTIMATES

ANNUAL PM10 ANNUAL
SOURCE TYFE PM(TSP} PARTICLE PM10
OPERATION EMISSIONS SIZE EMISSIONS
(TPY) MULTIPLIER (TPY)
1) RATLCAR UNLOADING BATCH DROP 0.012 D.36 0.0043
2) FEL-TO-FILE BATCH DROP 0.013 0.36 0.0047
3) FEL-TO-LOADING HOPPER BATCH DROP 0.013 0.36 ©.0047
4) ACTIVE COAL PILE WIND EROSION 0.480 1.00 0.4800
5) ACTIVE COAL PILE VEHICULAR TRAFFIC 10.230 0.36 3.6828
6) BAGHOUSE G-509 BAGHOUSE 0.35 1.00 0.3500
7) BAGROUSE G-521 BAGHOUSE 0.52 1.00 0.5200
8) BAGHOUSE G-527 BAGHOUSE 0.35 1.00 ©.3500
TOTAL ANNUAL EMISSIONS = 11.97 5.40
24-HOUR PM10 EMISSION ESTIMATES
MAX TMUM PM10 MAXTMUM
SOURCE TYPE 24-HOUR PM PARTICLE  24-EOUR PM10
OPERATION EMISSIONS SIZE EMISSIONS
(lb/day) MULTIPLIER (lb/day)
1) RATILCAR UNLOADING BATCH DROP 0.00 0.36 0.00
2) FEL-TO-PILE BATCH DROP 0.00 0.36 0.00
3) FEL-TO-LOADING HOPPER BATCH DROP 0.15 0.36 c.05
4) ACTIVE COAL PILE WIND EROSION 8.80 1.00 8.80
5) ACTIVE COAL FILE VEHICULAR TRAFFIC 46.50 0.36 16.74
) BAGHOUSE G-509 BAGHOUSE 2,04 1.00 2.04
7) BAGHOUSE G-S521 BAGHOUSE 3.06 1.00 3.08
8) BAGHOUSE G-527 BAGHOUSE 2,04 1.00 2.04
TOTAL 24-HOUR EMISSIONS = 62.59 32.73




