Power

CORPORATION

March 8, 1989 F? E; C: E: ! \; [ [)
MAR 9 18873

Mr. Steve Smallwood

Florida Department of Environmental Regulation .
Division of Air Resources Management DER - BAQiv
2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr. Smallwood:

Subject: Air Construction Permit Application
Helper Cooling Towers
Crystal River Units 1, 2, & 3

Florida Power Corporation hereby submits four copies of the application
to construct Helper Cooling Towers for Crystal River Units 1, 2, & 3.
Also enclosed is a check in the amount of $5,000.00 for the filing fee as
set forth in FAC 17-4.050(4)(a)l.a.

If you have any questions regarding this application, please contact Mr.
Eustice Parnelle at (813)866-4544 or Mr. W. W. (Bud) Vierday at (813)866-
4511.

Sincerely,

Patsy Y. Baynard, Director
Environmental and Licensing Affairs

PYB/REP/bm
Enclosures

cc: W. C. Thomas-DER/Tampa

GENERAL OFFICE: 3201 Thirty-fourth Street South * P.O. Box 14042 « St Petersburg, Florida 33733 » (813) 866-5151
A Florida Progress Company
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DEPARTMENT OF ENVIRONMENTAL REGULATION 4 <00 pu,
Roept. T 100K

S 07-1p2 03]

pPsD-FL -39 S eovernon
DALE TWACHTMANN
SE_CGETAFW
APPIDEETI0)N, (07 OPERATE/CONSTRUCT AIR POLLOUTION SOORCES
SOURCE TYPE: Helper Cooling Tower [X] Newl [ ] Existingl
APPLICATION TYPE: (X] Construction [ ] Oparatios [ ] Modification
COMPANY NAME: Florida Power Corporation \ CouNTY: Citrus

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

Kilo No. & with Venturi Scrubber; Peaking Umit No. 2, Gas Fired) Helper Cooling Tower
8 miles NW of

SOURCE LOCATION: Street_ N/A CityCrystal River
UTM: East 333.75 knm Moreh  3204.5 km
Latitude 28 ° 57 ' 35 "M longitude 82 * 42 ' 30 "W

APPLICANT NAME AND TITLE: John A. Hancock, Vice President, Fossil Operations

Florida Power Corporatlion ADA
APPLICANT ADDRESS: P. O, Box 14042, St. Petersburg, Florida 33233

SECTION I: STATIMENTS SY AFPLICANT AND ENGINEER
A. APPLICANT '

1 am the undersigned owner or authorized representatives of Florida Power Corporation

I certify that che statemeants aade in this application for a Helper Cooling Tower
permit ars true, corrsct and complete to the best of my kpowledge and oeilel. rfuriier
1 agres to maintain and operats the pollution coacrol source and pollucica comtwa
facilicies ia such a manner as %o comply with the provision of Chapcer 403, Florid
Stacuces, and gll the rules snd regulacions of the department aud revisions Cherecf.
also understand that a permit, if granted by the department, will be noo-transieradb:
sad I vill promptly nocify the department upon sale or legal transfer of the permi:ite:

establishmeuc,
*pctach lecter of aucthorization Signed: o /Ziz,»\adqg(
-~ ' Patsy Y. Baynard | )
Directdr, Environmental & Licensing Affairs
an LClie ease lype)
bate: =/7/F9  Telephone Ne. B13-866-4491

B. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.)

This is to ceartify that the sngineering festures of this pollution comtrol project hav
been designed/examined by ma and found to be in cooformity with modern engineerip
principles applicable to the treatment and disposal of palluraats characterized i =z:
permit applicstion. There is reasounable assurance, in ay professional judgment, ch:

1 See Ylorids Administrative Code Rule 17-2.100(57) and (104)

DER Fora 17-1.202(1)
Zffective October 31, 1982 Page | of 12



¥

the pallution cantrol facilities, when properly maintained and opersted, will discharge
an effluent thet coeplles with ell epplicable statutes of the State of Florida and Lne
tules and reguletions of the depsrtment. [t is also agreed that the undersigned will
furnish, 1f suthorlized by the owner, the applicant a sst af insteructions far the proper
saintenance and operation of the pollution caontrel facilities end, i? applicsable,

pollution sources. romes p/j%/ﬁvJ J/)%’Cf
// /

Gary L. Christégsen
Neme (Plesase Type)

Black & Veatch, Engineers-Architects
Company Name (Plesse Type)

P. 0. Box 8405, Kansas City, Missouri 64114
Mailing Address (Flesse Typse)

Florida Registration Neo. 40311 Date: 2/21/88 Telephone No._ 913-339-2643

SECTION II: GENERAL PROJECT INFORWATION

A. Describe the nature and extent of the project. Refer %o pollution cantral squiposent,
and expected improvemsnts in sourcs petformence 48 u result of installatian, State
whether the project will result in full coeplisnce. Attach additional sheet 1if
necessary.

Construct mechanical draft helper cooling tower for Crystal River Units 1, 2, and 3 to

attain point of discharge temperature limits specified in the NPDES permit. Cooling

tower design includes drift eliminators to minimize particle drift loss.

8. Schedule of project covered In this aﬁplieltion {Construction Parmit Applicastion Qnliy!

Start of Conatruction 09/01/89 Campletion of Construction 08/31/91

€. Costs of pollutiaon control systea(s): (Note: Show breakdown of estimsted costs anly
for individual components/units of the project serving pollution contral purposes.
[nforsation an sctual costs shall be fusnished with the applicstion for operation
permit.)

The estimated cost for the proposed drift eliminators is approximately $500,000.

0. lIndicste sny previous DER persits, orders snd notices associated with the emission
paint, including persit issuence and sxpiration dates.

NPDES permit (FL0036366) issued September 1, 1988, that expires August 31, 1993.

PSD permit PSD-FL-007 issued February 27, 1978, with no expiration date.

DER Form 17-1.202(1)
€ffective October 31, 1982 Page 2 of 12




£. Requested persitted equipment opersting time: hrs/dey 24 ; deys/wk 7 ; wks/yr_22

if power plant, hrs/yr 1-Lf sessonal, describe:

See Section II-E Attachment

F. If this is a new source or easjor medificetion, snswer the following questions.

{(Yea or No) \
1. Is this soutce in a non-sttainment area for a particular pollutant? No
a. If ves, has "offset” bDeen applied?
b. If yes, has "Lowest Achisvable Emission Rate™ been spplied?
c. If yes, list non-sttainment polliutants.
2. Does best availablie control technology (BACT) apply to this source? v
If yes, see Section VI, es
3. Doess the State "Prevention of Significant Deteriariation® (PSD)
requiresent apply to this source? [f yess, see Sections YI aend VYII. Yes
4, Do "Standards of Performance for New Stltionnry Soutces™ (NSPS) No
apply to this source?
S, Do "National Emission Standards for Hazardous Alr Pollutants”
(NESHAP) apply to this scurce? _ No
H. Do "Ressonably Avsilable Control Technolagy" {(RACT) requirements apply N
o

to this source?

g. IF yes, for what pollutents?

b. If yes, in eddition tb the information required in this form,
sny information requested in Rule 17-2.650 aust be submitted.

Attasch all supportive information related to any answer of “Yes™. Attach any justifi-
cation for sny answer of "No" that might be considered qusstionable.

BACT was determined in the NPDES permit process.

PSD requirement applies to particulate drift leaving the cooling tower.

DER Form 17-1.202(1)
Effective October 31, 1982 Page J aof 12



SECTION II-E ATTACHMENT

The helper cooling towers will be operated on an as needed basis to
maintain the discharge water temperature at the plant site POD to 96.5 F as
a 3-hour average or 97 F maximum. Generally whenever the intake tempera-
ture to the three electric generating units exceeds 80 F the cooling tower
will be required to support full load operation, i.e., all three generating
units at 100 percent electrical output. Historical data suggests that the
cooling tower could be used intermittently as early as April or as late as
November. The cooling tower will normally operate daily from June through
September at either full (36 cells) or partial operation (36 cells or
less). The controlling criteria for operation will be compliance with the
POD water temperature., Periodic operation during the off season will be

required for maintenance and system operating integrity.

021489
SUPPLE



SECTION I7I: AIR POLLUTION SOURCES & CONTROL DEYICES (Other than Incinerators)
A. Raw Materials and Chemicals Used in your Process, if applicable:
Coantaminants Utilization
Description Type %Nt Rate - lbe/hr Relats to Flow Diagram
Salt .
Seawater Particles 2.91 637,000 gpm See process flow diagram
Biofouling 37,000 1b/day ,
Control Chlorine $mim See process flow diagram
Biofouling Sulfur ,000 1b/day ,
Control Dioxide Maximum See process flow diagram
8. Process Rate, if appliceable:r (See Section ¥V, Iten 1)
1. Total Process Input Ratae (1lbs/hr): 687,000 gpm of seawater
2. Product Weight {lbs/hr):

emission point, use additianal shests as necessary)

Airborne Contsminants Esitted: (Information in this table msust be submitted for each

Allowed*
Emissiond Emission Allowable? Potentisl? Relate
Neme of Ratas per Emissien Emission to Flow
Contaminant | Maximum Actusl Rule lbs/ht 1bs/hr T/yr Diagram
lbu/hr T/yr 17=2 i
{Salt) See Cooling
Particulate 198.4 428 N/A N/A 198.4 428 Tower Diazt
Note: PMpq is <5 percent of this total-—-sep attached Secfion III-C Table alsg
Sectipn III-C Attachmenk

am

lgge Section ¥

s Item 2.

ZRefecence sppliceable emission standerds and units (e.g. Rule 17-2.600(5)(b)2. Table II,
£. (1) - 0.1 pounds per sillion BTU heat input)

JCcalculated from ocpersting rate and applicable standard.

4fmisesion, Lf source operested without control {Ses Section V, Item 3).

DER Form 17-1.

Effective November 30,

202(1)
1982

Page
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SECTION III-C TABLE

AVERAGE DROP-SIZE DISTRIBUTION
EMISSION RATE AT 0.002 PERCENT DRIFT LOSS
(FROM WILBER AND VERCAUTEREN)

Percent
Range of Mean of Total
Radii _ Radius Drive Mass
um um Percent
0- 20 15 _ 4.8
20 - 30 25 5.4
30 - 50 40 3.6
50 - 100 75 9.2
100 - 150 125 13.0
150 - 200 175 26.0
200 - 250 225 23.5
250 - 350 300 11.5
350 - 500 425 1.9

500 - 800 713 1.1




SECTION III-C ATTACHMENT

The annual emission estimate 1s based on four cooling towers operating
at full continuocus operation for six monchs. The associated drift loss is
0.002 percent of the circulating water. Most of the drift is expected to
be deposited on the plant property in the general vicinity of the proposed

cooling towers.

021489
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D. Control Devices:

(See Section ¥, Item &)

Range of Particles Basis for
Neme and Type Contaminant Efficiency Size Collectaed Efficiency
(Model & Serial No.) (in microns) {Section V
(1f spplicable) Item 5)
) . (99.8) 0.002% |Particle size distri- {Manufacturer'ls
Drift Eliminators . |Salt Particles |of cooling bution (attached) Guarantee
' tower drift (Section III-C)
\.
€E. Fuels .
Consumption®
Type (Be Specific) Maximum Heat Input
svg/hr sax,/hr {MMBTU/hr)
*Units: Nsturasl Cat--MHCF/hr; Fuel Qils--gallons/nhz; Cosl, wood, refuse, other-~lbs/hr.
Fuel Analysis:
Percent Sulfur: Parcent Ash:
Density: 1bs/gal Typleal Percent Nitrogen:
Heat Capseity: BTU/Lb BTU/gal

Other Fuel Contaminants (which mey cause air pollution):

F. If lppltclblo.-}ndlelto the percent of fuel used for space hssting.

Annual Average N/A

MNaximum

G. Indicate liquid or solld westes generated and method of disposal.

) N/A

DER Fore 17-1.202(1)
Effective Novesmber 30,

Page 5 of 12




H.

Emission Stack Geametry and Flow Chersctaristics (Provide dats for sach stack):
Approximately Fan
Stack Height: 53 feet per fan ft. Stack Diametar: 34.5 ft./Fan
1,140,000
Cas Flow Rate: per Fan ACFM DSCFM Gas Exit Temperaturs: 91 oF,
Water VYapor Content: 1007% Saturated % Veloeity: 20 FPS
There are four towers with nine cells per tower, for a total of 36 fanms,
SECTION I¥: INCINERATOR INFORMATION
N/A
Type of Typs O Type 1| Type 11l Type LIl Type I¥ Type ¥ Type VI
Wasts (Plestics)| (Rubbisn) (Refuse) (Garbage) (Patholog- (Liq.& Gl# (Solig By-prod.)
ical) By-prod.)
Actual
ib/hr
Inciner-
ated
Uncon-
trolled
(lbe/hr)

Description of Waste

Tots)l Weight Incinersted (lbs/hr)

Design Capscity (lbs/hr)

Approximate Nusber of Hours of Operation per day day/wk wks/yr.

Manufacturer

Date Constructad Model No.
Yolume Hest Relesss fFyel Temperature
(re)s (BTU/hr) Type BTU/hr (*F)

| Primsry Chamber

Secondiry Chamben
Stack Height: fe. Stack Diaster: Stack Temp,.
Gas Flow Rate: ACFM DOSCFM+ Velocity: FPS

¢IT S0 or more tumy pert dwy dweign capacity, submit the emissions rate in grains per stan-
dacrd cubic foot dry gas corrected to $0% excess air.

Type of pollution control devicer

DER Form 17-1.202(1)
€ffective November 30, 1982
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Brief description of operating charscteriatica of control devices:

y
Ultimate disposasl of any effluent other than that emittad from the stack (scrubber water,

ash,

etec. ) :

NOTE: Items 2, 3, 4, 6, 7, 8, snd 10 in Section V must be included where applicable.

SECTION v: SUPPLENENTAL REQUIREMENTS

Plesse provide the following supplesents where required faor this spplicstion.

i.

2.

Applicable Supplements provided on followi ! .
Total process inth rate lgh product welight -Egsgg§e§-r1v1tion {Rule 17-2.100(127)]

To a construction spplication, attach basis of eaission estimatye (e0.9., design calcula-
tions, design drawings, pertinent sanufascturer's test data, ete.)} snd attach proposed
methods (e.g., FR Part 60 Msthods 1, 2, 3, 4, 5) to show proof of complisnce with @p-
plicable standards, To sn operation application, esttach test results or methogs used
to show proaof of compliance, Informstion provided when applying for en operstion per-
mit from a construction permit shall be indicative of the time at which the test was
agds.

Attech besis of potential discharge (e.g., smission factor, that is, AP42 tast).

With construction persit application, include design details for all sir pellutian con-
trol systesms (e.g., for baghouse include cloth to air ratiog for scrubber include
cross-section sketch, dasign pressute drop, este.)

With construction persit applicetion, attsch derivation of control device(s) foicien-
cy. Include test or design deta., Lltess 2, 3 end 3 should be consistent: actual esis-
sions = potential {l-efficiency).

An 8 1/2" x 11® flew disgres which will, without cevesling trade secrets, identify tne
individusl operations and/at processes, Indicete where raw materials enter, where sol-
id and liquid waste exit, whers gasecus emissions and/or airdorne particles are evolved
snd whete Tiniahed products are obtained.

An 8 1/2% x 11" plot plan showing the location of the estsblishaent, and points of air-
borne emissions, in relstion to the surrounding efea, residences and cther permanent
structures and rosdways (Example: Copy of relevant partion of USGS topogrephic map).

An B8 L/2% x 11" plot plan of facility showing the location of manufacturing processes
sand outlets for airborne emissions. Relate all flows to the flow diagraa,

DER Form 17-1.202(1)
Effective Noveaber 30, 1982 Page 7 of 12



SECTION V: SUPPLEMENTAL REQUIREMENTS

5. With construction permit application, attach derivation of control
device(s) efficiency. Include test or design data. Items 2, 3,
and 5 should be consistent: actual emissions = potential (1-
efficiency).

The control device efficiency is guaranteed by the manufacturer.
Field tested by sensitive paper sampling method after installation
for verification.

6. An 8-1/2 inch by 11 inch flow diagram which, without revealing
trade secrets, identify the individual operations and/or
processes. Indicate where raw materials enter, where solid and
liquid waste exit, where gaseous emissions and/or airborne
particles are evolved and where finished products are obtained.

The flow diagram follows this section.

7. An 8-1/2 inch by 11 inch 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. (Example: Copy of relevant portion of USGS topographic

map. )

The plot plan and relevant features are shown on the figure
following this section.

8. An 8-1/2 inch by 11 inch plot plan of facility showing the
location of manufacturing processes and outlets for airborne
emissions. Relate all flows to the flow diagram.

Figure 3-1 of the supplemental air quality impact analysis locates
the modeled fugitive and stationary TSP sources.

021489
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9. The apptopriate application fee in accoctdance with Rule 17-4,05, The check shauld be

made payable to the Department of Enviranmental Regulation.

10. With an spplicstion for operation permit, attsch a Certificate of Completion of Con-
struction indicsting thet the source was constructed as shown in the conatructian

permit.

SECTION ¥I: BEST AVAILABLE COMTROL TECHMOLOGY

A. ATe standards of pecrfarmance for new stationsary sources pursuant to 40 C.F.R. Part 60

appliceble to the sourcs?
[ ] Yes [Xx] No

Contaminant Rate or Concentratiaon

8. Has EPA declacred the best aveilsble control technolagy for this class of sources
yes, attach copy)

(] Yes [(X] Ne

Contaminant Rate or Concentration

(IF

€. What eesissian levels do you proposs a8 best asvailsble control technology?
Conteainant Rate or Concentration

Particulate 25 g/s

D. Oescribe the sxisting control and trestment technslogy (if any). N/A
1. Control Device/Systam: ' 2. 0Operating Principles:
3. Efficiency:* 4. Caplital Costs:

*Explain method of determining

DER Form 17-1.202(1)
Effective Noveaber 30, 1982 Page 8 of 12




5.
7.

9.

Useful Life: 6.
Energy: ‘ 8.
Emissions:

Contaminant

Operating Costs:

Mgintenance Cost:

Rate or Concentration

Fan
10. Steck Parameters (Per Fan)

e,

Height: 53 _ ft. b.
Flow Rste: 1,140,000 ACFM d.
Velocity: 20 FPS

Fan Stack

Dismeter: 34.5/Fan

Temperstyre: 91

fr.

oF,

Describe the contral and treatment technology available (As msny typss as applicabls,
use additional pages if necessary).

See Following Page

Control Device: b.
Efficiency:d d.
Useful Life: f.
Energy:? h.

Opearating Principles:
Capital Cost:
Opereting Cost:

Maintenance Cost:

Availability of construction materials and process chesicals:

Applicability to sanufacturing processes:

Ability to construct with control device,

within proposed levels:

Same as above

Control Device: b.
€fficiencys! . d.
Useful Life: f.
Enargy:z h.

install in aveilable space, and

Operating Principles:
Capital Coat:
Opeceting Cost:

Maitntenance Cost:

Availability of conetruction ssterials and process chemicals:

1E:p.lu.n msethod of determining efficiency.
zEnorgy to be reported in units of slectrical power - KWH design ratas.

DER Form 17-1.202(1)

Effective November 30,

1982
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QUESTION E (Page 9 of 12)

a, Control Device: Drifrc Eliminators

b. Operating Principles: Rapidly changing the direction of tower exit
air to separate drift. Momentum of the drift
water droplets diverts them from air stream
as direction change is encountered.

c. Efficiency: 99.8 Percent (0.002 percent of cooling tower flow) as

based on manufacturer's guarantee.

d. Capital Cost: Approximately $500,000.

e. Useful Life: 30 Years--Estimated

5 Years--Guaranteed

f£. Operating Cost! None

g. Energy: Cooling tower fan energy cost penalty caused by drift

eliminators at $1,800 per fan (36 fans total).

h. Maintenance Cost: Approximately 5 percent of capital cost annually,

i. Availability of construction materials and process chemicals: Readily

available.

j. Applicability of manufacturing processes: Proven Process.

k. Ability to construct with control device, install in available space,
and operate within proposed levels: Drift eliminators are included in
the design of the helper cooling towers.

021489
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j» Applicability to manufacturing processes:

k. Ability to construct with control device, install in svailable space, and aperate
within proposed levels:

3.

a. Control Device: b. Operating Principles:
c. Efficiency:l d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Enorgy=2 h. INnintunlnco Cost:

i. Availedility of construction saterials and process chemicslis:
j+ Applicsbility to manufacturing processes:

k. Ability to construct with control device, install in availsble space, and operate
within proposed levels:

4,

s. Control Device: b. Opereting Principles:
c. Efficiency:! d. Cspital Coste:

o. Useful Life: f. Operating Cost:

9. Encrqy:z h., Maintensnce Cost:

i. Availebillty of construction eatsrials and process chemicsls:
j. Applicsbility to sanufacturing processes:

k. Abillty to construct with control device, install in available space, and operate
within proposed levels: Drift eliminators are included in the design of the helper

cooling towers. .
F. Describe the contrel technology selected: Same as previous page.

1. Control Device: Drift Eliminators 2. Efficiency:l
3. Capital Coat: 4. Useful Life:
5. Op;rnting Cost: 6. En.rqy:z

7. Maintsnsnce Colt:‘ ) 8. Manufacturer:

9. Other locstions where employed on similar processes: Drift eliminators are an
integral part of all cooling towers in the USA.
a. (1) Company:

Florida Power Corporation, Anclote Power Plant Units 1 and 2
{2) M™Mailing Address:

P. 0. Box 938
(3) City: Tarpon Springs (4) Steste: TFlorida 33589

lexplain method of determining efficiency.
zEn.rgy to be reported in units of electtical powar - XWH design ratue.

DER Form 17-1.202(1)
€Effective November 30, 1982 Page 10 of 12




($) Environmental Manager: Patsy Y. Baynard
(6) Telephone No.: 813-866-5151
(7) €Emiseione:l Not available for cooling tower

Contaminent Rate or Concentration

L]

l.

(8) Procese Rate:l Not available for cooling tower

b. (1) Company:t Houston Lighting and Power, P. H. Robinson Station

(2) Meiling Address: P. O. Box 1700, Houston, Texas 77001

(3) City: Bacliff (4) Statet Texas

() Environmental Mansger: R. McDonald (General Manager of the P, H. Robinson Station)
(&) Tslaphone No.: 713-228-9211

(7) Esissions:l Not available for cooling tower

Contaminunt Rate or Concentrstion

(8) Process Rate:} Not available for cooling tower
c. See information on following page.
10. Reason faor selection and description of systess: Drift eliminators are "state of

the art" for controlling drift from cooling towers.
1Appllcant sust provide this information when available. Should this information not be

available, spplicant sust etate the reason(s) why,.

SCCTION VII - PRECVENTION OF SIGNIFICANT DETERIORATION

A. Company Monitorsd Data

1. 4 no. sites 4 . TSP () sole Wind spd/dir
Periocd of Monitoring 7 / 1 /1985 to 6 /30 /1987
asonth day yeat month day vyear

Other data recorded

Attach sll dets or statisticsl summaries to this application.

eSpecify bubdbler (B) ar continuous (C}.

DER Fors 17-1.202(1)
Effective Novesber 30, 1982 fage 11 of 12




C.

(Page 11 of 12)

(1) Company: Gulf Power, Crist Steam Plant

(2) Mailing Address: 500 Bayfront Parkway, Box 1151

(3) City: Pensacola (4) State: Florida 32520-1151

(5) Environmental Manager: W. T. Lyford, III (Crist Plant Manager)
" (6) Telephone No.: 904-444-6111

(7) Emissions: Not Available for cooling tower

(8) Process Rate: Not available for cooling tower

021489
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Y

_2.: Instrumentation, Field and Laebaratory

s. Was instrumentstion EPA referenced aor ita squivalent? [X] Yes [ ] No

b. Was Lnatruncniation calibrated in eccordance with Department proceduresa?
(X] ves [ 1 No [ 1 Unknawn

Meteorological Osta Used for Air Quality Modeling

1. 5 Year{(s) of data from 1 ./ 1 71982¢e 12 ;s 31 1986
aonth day year sonth day ysar

2., Surfasce data obtained fros (location) Tampa

3. Upper sir (mixing height) data abtainad from (location) Ruskin

4, Stability wind rose (STAR) data obtsined from (location) N/A

Computer Models Usaed

1. ISCST : ‘ Modified? If yes, attach description,
2. . Modified? [f yes, attach description.
3. Modified? If yes, attach description,
4, Hodifiod?. If vyes, sttech description.

Attesch copies of all final madel rune showing input data, receptor locations, and prin-
ciple output tables.

Applicents Maximus Allowabls Emission Dsts

Pollutent Emission Rate
ISP 25 grams/sec
so? grams/sec

Emission Data Used in Modeling Refer to Modeling Report

Attach list of smission sources. Emissjon date requirsd is source nane, description of
point saurce (an NEDS point number), UTH coordinstes, stasck data, ullowable smissions,
and normal operating tisse.

Attach all other inforsetlion supportive to the PSD raview. Refer to Modeling Report

Discuss the social snd economic impact of the selected technology versus other applica-
»ls technologies (i.s,, jobs, payroll, production, taxes, energy, stc.}. Include
assasgssaent of the environsental imspact of the saurces, N/A

Attech scientifle, engineering, and technical materisl, reports, publications, iour-
nals, and other competent relevant informatien desctibing the theary and application of
the raquestsd best available control technology.

Refer to Modeling Report

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



Summary of 24-hour TSP Ambient Air Quality Data, Florida Power Corporation Crystal River
Site, May 1977 through April 1978, and July 1985 through June 1987.

Station
Numbecr

Time
Period

May 1978-aApril

May 1977-April
July 1985-June
July 1986-June

May 1977-April
May 1977-April

July 1985-June
July 1986-June

1978

1978
1986
1987

1974
1978

1986
1587

Number of

Samples

58

Percent
Data

Capture

Parcent

96.

7
.6
7

?

wn

Annual Cbserved
Geometric 24-Hour
Mean Maximum
30 110

25 80

25 46

286 57

46 94

30 78

32 76

42 95

Observed
24-Hour

2nd Maximum
63

67

54

8S

63

88

Note: Florlda AAQS are LS50 ug/ma, 24-hour average, not to be exceeded more than conce per
year, and 60 ug/m”’, annual gecmetric mean.

SOURCE:

021489
SUPPLE

Florida Power Corporation




RECEIVED
MAR 9 1385

DER - BAQM Particulate Matter
Air Quality Impact Assessment
Florida Power Corporation
Crystal River Plant

March 1989

Prepared for:
Florida Power Corporation
St. Petersburg, Florida

Prepared by:

KBN Engineering and Applied Sciences, Inc.
P.O. Box 14288

Gainesville, FL 32604

88047



TABLE OF CONTENTS
Section

1.0 INTRODUCTION

2.0 PM EMISSIONS ASSOCIATED WITH CRYSTAL RIVER POWER PILANT

2,1 OVERVIEW

2.2 POINT SCURCE PM EMISSIONS

2.3 FUGITIVE DUST EMISSION SOURCES
Batch/Continuous Drop Cperations
Wind Erosion

Vehicular Traffic
Summary of Fupitive PM Emissions

BN RN R
W oW W W
e e
E VIS

3.0 SOURCE TMPACT ANALYSIS METHODQLOGY
3.1 GENERAL MODELING APPROACH
3.2 MODEL SELECTION
1.3 METEOROLOGICAL DATA
3.4 EMISSION INVENTORY
3.5 RECEPTOR LOCATIONS
3.6 BACKGROUND AIR QUALITY
4.0 AIR QUALITY ASSESSMENT RESULTS
4.1 AAQS ANALYSIS
4.2 PSD CLASS I ANALYSIS
4.3 PSD CLASS II ANALYSIS

5.0 ADDITIONAL IMPACT ANALYSIS

REFERENCES

APPENDIX A

3-1

3-5

3-6

3-10

3-12



Table

1-1

2-1

2-2

2-3

3-1

3-2

3-3

3-4

3-5

3-6

3-7

4-1

b4-2

4-3

4-4

LIST OF TABLES

Federal and State AAQS and Allowable PSD Increments
for Particulate Matter (All values in ug/m3)

Summary of Point Sources Used in the ISCST Modeling
Analysis

Crystal River Units 1, 2 and 3 Tower Specifications and
Design Parameters

Particle Distribution® Used in Modeling Analysis for
Helper Cooling Towers for Units 1, 2 and 3

Major Features of the ISC Model

Summary of Area Source Parameters Used in the ISCST
Modeling Analysis

Summary of Point Sources Used in the ISCST Modeling
Analysis

Summary of Source Particulate Data for the Proposed
Helper Cooling Towers to Simulate the Effects of
Deposition

Receptors Used in the ISCST Screening Analysis

Summary of PSD Class I Receptors Used in the ISCST
Modeling Analysis*

Summary of 24-Hour TSP Ambient Air Quality Data, Florida
Power Corporation Crystal River Site, July 1985 through
June 1987

Results of ISCST AAQS Screening Analysis

Summary of PSD Class I Modeling Analysis Results

Results of PSD Class II Screening Analysis

Results of PSD Class I Refined Analysis

3-3

3-7

3-8

3-11

3-13

3-15

3-16

4-2

4-3

4-4

4-6



Figure
2-1

3-1

3-2

3-3

5-1

LIST OF FIGURES

Schematic of FPC Crystal River Coal Handling System

Locations of Fugitive and Stationary TSP Sources,
FPC Crystal River Site

Limit of Public Access at the FPC Crystal River Site

Locations of Ambient Air Monitoring Stations at Crystal
River Power Plant

Level - 1 Visibility Screening Analysis for Units
1, 2 and 3 Helper Cooling Towers

3-9

3-14

3-17

5-3



FPC-88047.1/1
3/03/89

1.0 INTRODUCTION

Florida Power Corporation (FPC) is proposing to construct helper cooling
towers for Units 1, 2 and 3 located at the Crystal River power plant. These
cooling towers will represent new sources of particulate matter (PM) at the
Crystal River plant, and will affect the ambient air quality in the vicinity
of the plant. As part of the envirommental licensing of the helper cooling
towers, and to determine the impact of the cooling towers upon ambient PM
levels, an air quality impact assessment of all PM emissions from the
Crystal River power plant complex was conducted. This assessment considered

emissions associated with the following:

* Units 1, 2, 4 and 5 af Crystal River

* Existing cooling towers for Units 4 and 5

* Helper cooling towers for Units 1, 2 and 3

* Coal and ash handling for Units 1, 2, 4, and 5
. * Progress Materials Aardelite plant

* Ideal Basic's proposed limestone shipping operations

These represent all of the PM emitting sources identified to exist at the
Crystal River power plant complex. PM emission estimates were based upon
engineering information and emission factors published by the U.S.

Environmental Protection Agency (USEPA).

The air impact analysis was conducted using approved USEPA air dispersion
models and modeling methodology. Impacts were addressed in regards to
Prevention of Significant Deterioration (PSD)-allowable increments for
particulate matter [as total suspended particulate matter, i.e., PM(TSP)]
and ambient air quality standards (AAQS) for particulate matter (as
particulate with aerodynamic diameter less than 10 um, i.e., PM10). The

allowable PSD increments and AAQS for PM are presented in Table 1-1.
Presented in Section 2.0 is a description of the PM sources at the Crystal

River power plant complex, and their PM(TSP) and PM10 emissions. The air

dispersion modeling analysis methodology is described in Section 3.0, and

1-1



Table 1-1. Federal and State AAQS and Allowable PSD Increments for Particulate Matter (All values in ug/ms)

AADS
- National National State
Primary Secondary of PSD_Increments

Pollutant Averaging Time Standard  Standard Florida Class 1 Class 11
Particulate Matter Annual Geometric Mean NA NA NA 5 19
{TSP) 24-Hour Maximum® NA NA NA 10 37
Particulate Matter Annual Arithmetic Mean 50 50 50 NA NA

(PM10) 24-Hour Maximum 150 150 150 NA NA

* Maximum concentration not to be exceeded more than once per year.
*
Achieved when the expected number of exceedances per year is less than 1.0.

NA = Not applicable, 1.e., no standard exists.
Sources: Federal Register, Vol. 43, No. 118, Jume 19, 1978,
40 CFR S0

40 CFR 52.21
FAC Chapter 17-2
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the results of the impact analysis are presented in Section 4.0. Additional
impacts upon soils, vegetation, visibility and growth which may occur due to
the addition of the Units 1, 2 and 3 helper cooling towers are discussed in

Section 5.0.

1-3
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2.0 PM EMISSTONS ASSOCIATED WITH CRYSTAI. RTIVER POWER PLANT
2.1 OVERVIEW

There are a number of PM emitting sources located at the Crystal River
power plant. Four coal-fired generating units (1, 2, 4 and 5) emit PM from
the boilers, after passing through electrostatic precipitators. These
emissions exit the main generating unit stacks. Units 4 and 5 currently
have natural draft cooling towers, which use salt water as the cooling water
source. PM is emitted from the cooling towers in the form of droplets
(commonly referred to as drift). The proposed helper cooling towers for
Units 1, 2 and 3 will also utilize salt water for cooling, and will

therefore be new sources of PM emissions.

Coal handling facilities for Units 1, 2, 4 and 5 are sources of PM
emissions. Coal is brought to the site by barge and by rail, is unloaded,
conveyed to storage piles, reclaimed, conveyed to crushers, and then
conveyed to the boilers for burning. Ash generated in the boilers must be

disposed, and disposal activities generate fugitive dust.

Progress Materials has constructed a facility on the Crystal River site
which processes fly ash and limestone into a lightweight aggregate. These

activities generate PM emissions.

Ideal Basic Industries has proposed to operate a limestone quarrying
operation near to the Crystal River power plant, and to convey the
limestone to the power plant, where it will be stored and loaded onto

barges for transport offsite. These activities will generate PM emissions,

The sources and activities identified above represent all the PM generating

activities known to exist at the Crystal River site. These were identified

through a survey of the site and discussions with plant operating personnel.
Presented in the following sections are the PM emission factors, PM emission
controls and control efficiencies, and PM emissions from the PM emission

sources at Crystal River. Sources have been grouped according to type of
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activity. Estimates have been develcped for both PM(TSP) and PM10

emissions.

2.2 POINT SOURCE PM EMISSIONS

Point sources at Crystal River which emit PM consist of the four generating
units (1, 2, 4 and 5), the Unit 4 and 5 cooling towers, the proposed Units
1, 2 and 3 helper cooling towers, bagfilters associated with Unit 4 and 5
coal handling within the boiler buildings, and baghouses associated with
Progress Materials operations. Pertinent data for the dispersion modeling
analysis are presented in Table 2-1 for these point scurces. Supportive
data for the proposed Units 1, 2 and 3 helper cooling towers are presented

in Tables 2-2 and 2-3,

It is noted that although the Units 1, 2 and 3 helper cooling towers will
operate a maximum of 180 days/yr (6 months), the towers were assumed to

operate year-around for the dispersion modeling analysis.

PM emissions for the four main generating units are based upon the Site
Certification conditions for the units. PM emissions and particle size
distribution for the existing Units 4 and 5 cooling towers as well as the
proposed helper cooling towers are based upon design information. Data for
Progress Materials sources are based upon the air permit application and air
permit for these sources. Units 4 and 4 coal silo and bunker baghouse

emissions are based upon design information for the baghouses,

2.3 FUGITIVE DUST EMISSION SOURCES

2.3.1 BRatch/Continuous Drop Operations

A number of batch and continuous drop operations are associated with the
coal handling facilities at Crystal River. The coal is brought in by barge
or rail, unloaded and conveyed to storage plles, reclaimed from the pile,
conveyed to a crusher, and then conveyed to the boiler houses. A schematic
of the coal handling system at Crystal River is shown in Figure 2-1. The
system was surveyed and reviewed with plant personnel to identify all PM

emission sources. Based upon this review, it was determined that the worst
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Table 2-1. Summary of Point Sources Used in the ISCST Modeling Analysis
Particulate
Location (m) * Stack Temper - Emissions
Source source = 00 cmme-me-esc-ecesann Height Diameter Velocity ature  seeess--e--eo--
Number Description X Y (m) (m) (m/s) (K> (ib/hr) (g/s)
100 Units 1-3 Helper Cooling Towers 0 0 16.2 10.52 6.20 306.0 198  25.00
110 Unit 4 Cooling Tower T4 °08 135.0 65.20 3.32 311.0 175 22.10
120 uUnit 5 Cooling Tower 714 690 135.0 65.20 3.32 InN.o 175 22.10
130 Units & and 5 Power Generation 1077 786 178.2 7.77 21.03 395.0 1251 157.60
135 Unit 4 and 5 Coal Baghouses 932 786 42.7 0.84 21.20 310.0 7 0.88
140 + Unit 2 Power Generation 677 =750 153.0 4.88 48.77 422.0 463  58.30
150 + Unit 1 Power Generation 750 -750 152.0 4,57 40.54 417.0 366 45.90
160 Progress Material Baghouses 517 -113 18.3 0.61 11.40 3125.0 2 0.21

*

+

Relative to Units 1-3 Helper Cooling towers
Not & PSD increment consuming source



Table 2-2. Crystal River Units 1, 2 and 3 Tower Specifications and Design

Parameters
Parameter Helper Cocling Towers™
No. Towers/Fans per Tower 4/9
Fan Height 53 ft (16.2 m)
Fan diameter 34,5 ft (10.52 m)
Fan Velocity 20.3 ft/s (6.20 m/s)
Exit Temperature 91°F (306°K)
Tower Flow Rate 687,000 gpm
Drift Rate 0.002%
Total Dissolved Solids 29,100 ppm

Calculation of PM Emissions

PM = 687,000 gpm x 3.75 1/gal x 29,100 mg/1 x 0.00002 x g/1000 mg
= 1499 .4 g/min
= 25.0 g/s

Operation at 6 months per year**:

PM = 25 g/s x 3600 sec/hr x 24 hr/day x 30 day/mo x 6 mo/yr

x lb/454 g / 2000 1b/ton = 428.2 tons/yr

* Based upen rectangular design cooling towers.

*% . . o .
For modeling analysis emissions are based upon year around operation at

25 g/s, or 868 TPY.
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Table 2-3. Particle Distribution® Used in Modeling Analysis for Helper
Cooling Towers for Units 1, 2 and 3

Particle Size

Mass

Diameter Radius Dist.

Range Mean (um) (%)
0-40 20 15 4.8
40-60 50 25 5.4
60-100 80 40 3.6
100-200 150 75 9.2
200-300 250 125 13.0
300-400 350 175 26.0
400-500 450 225 23.5
500-700 600 300 11.5
700-1000 850 425 1.9
1000-1750 1425 713 1.1

* At 100% capacity and 0.002% drift rate.

Source: Wilber and Vercauteren, Environmental Systems Corp.
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Figure 2-1. Schematic of FPC Crystal River Coal Handling System
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case method of coal delivery was by barge for all units, since the coal
would have to pass through the greatest number of transfer points. As a

result, coal delivery by rail was not considered further.

In addition to coal handling, there are drop operations associated with ash
handling activities, Progress Materials operations, and Ideal Basic's
operations. These involve truck loading, conveyor transfer point, and

truck dumping.

For continuous drop operations, the equation from AP-42, Section 11.2.3

(reference Appendix A) is appropriate for estimating PM emissions:

(s/5) (U/5) (H/10)
E = k (0.0018)

M/2)2

where: E emission factor (lb/ton)

k = particle size multiplier

s = material silt content (%)

U = mean wind speed (mph)

H = drop height (ft)

M = material moisture content (%)

For batch drop operations, the equation from AP-42, Section 11.2.3,

is appropriate:

(s/5) (U/3) (H/5)
E = k (0.0018)

M/2)% (y/6)Y-33

emission factor (1lb/ton)

= particle size multiplier

= material silt content (%)

= mean wind speed (mph)

= drop height (ft)

= material moisture content (%)
Y = dumping device capacity (yd3)

where: E

Ernacn x|

2-7
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The batch/continuous drop operations associated with the Crystal River
power plant are identified in Tables la through ld and Tables 2a through
2d. Table la shows the annual emission factors for each operation
assoclated with the coal handling operations, while the annual emissions
are shown in Table 1lb. Table la also shows the input parameters for each
operation. The silt content of the coal was an average value (5%) taken
from the literature (ERT, 1982), and the moisture content (7%) was based

upon a two year record of data from the Crystal River power plant.

The emission factor for coal crushing was based upon published emission
factors for crushing in the metallic mineral industry and crushing in the
stone quarrying and processing industry (high moisture ore) (USEPA, 1986).
This factor is 0.02 lb/ton of throughput (uncontrolled) for PM(TSP), and
0.01 1b/ton for PM10,

Nearly all transfer points in the coal handling system are enclosed and
vented to baghouses for dust control. However, normally the baghouses are
not operated. As a result, control efficiencies were based only on
enclosures. Enclosures were estimated to result in 90% control efficiency

(ERT, 1983; Dames & Moore, 1981) (refer to Appendix B).

Tables lc and 1d present PM emission factors, control efficiencies and
annual PM emissions for other drop operations at Crystal River, i.e., ash
handling, Progress Materials and Ideal Basic. Information for Progress
Materials was obtained from the permit application submitted for the
Aardelite facility (KBN, 1987). Emissions fof Ideal Basic operations were

obtained from a previous study performed by KBN (refer to Appendix C).

Tables 2a through 2d present maximum 24-hour PM emission factors, control

efficiencies and PM emissions for the batch/continuous drop operations at

Crystal River. Wind speed for this purpose was 12 mph, which is exceeded

approximately 18% of the time (based upon Tampa meteorclogical data; refer
to Appendix D). Coal throughputs represent maximum 24-hour conditions

(i.e., barge unloading at maximum rate, units firing at maximum rate).

2-8
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Thruputs for ash were also based upon the maximum ash disposed in one day
for the generating units. Maximum 24-hour emission rates for Progress
Materials were obtained from their permit application, and for Ideal Basic,

from the previous study performed (see Appendix C).

2.3.2 VWind Erosion

Fugitive dust emissions occur due to wind erosion of open storage piles.
At the Crystal River plant, open storage piles consist of Units 1 and 2
coal storage piles, Units 4 and 5 coal storage piles, Units 1 and 2 bottom
ash storage piles, and Units 4 and 5 ash storage area. Each of these
storage piles consist of active and inactive areas. In addition, Progress
Materials operation contains a product storage pile, as does Ideal Basic's

limestone shipping operation.

To estimate fugitive particulate emissions due to wind erosion from the
storage piles, the equation from AP-42, Section 11.2.3 was used (refer to
Appendix A):

E-1.7 (s/1.5) [(365-p)/235)] (f/15)

where:

E = emission factor (lb/day/acre)

s = material silt content (%)

p = number of days per year on which rainfall exceeds 0.01 inches
f = percentage of time that wind speed exceeds 12 mph

Meteorological data from Tampa was used as the basis for the parameters p
and f. Based upon a ten (10) year record, the wind speed in Tampa exceeds
12 mph 18% of the time. Based upon a twenty-nine (29) year of record,
rainfall in Tampa exceeds 0.0l inches on 107 days per year {see Appendix D

for supportive information).

Silt content of coal (5%) and ash (18%) were based upon values reported in
the literature (ERT,1981). Based upon these parameters, uncontrolled PM
emission factors for wind erosion were determined for the Crystal River

sources. These emission factors are presented in Table 3. To estimate
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maximum 24-hour emissions, the emission factors were corrected to account
for a wind speed of greater than 12 mph occurring 100 percent of the time,
and no precipitation. It is noted that emissions due to wind erosion will
only occur when the wind speed exceeds 12 mph, as reflected in the emission

factor equation.

The control efficiency employed currently at Crystal River consists of
watering. However, in the future, if all ash generated at the site is
disposed on-site (in the Units 4 and 4 ash disposal area), FPC will utilize
a crusting agent on the inactive coal and inactive ash storage piles, and a
chemical wetting agent on the active ash storage pile. This will act to
control fugitive dust emissions from these activities. Control efficiencies
for these control measures were derived from the literature, and are shown

in Table 3. Supportive information is contained in Appendix B.

The controlled emission factors for wind erosion are shown in Table 3, for
both the annual average and the maximum 24-hour emission case. The size of
each storage pile is also shown, along with the resulting PM emission rate.
It is again noted that wind erosion emissions only occur when the wind speed

exceeds 12 mph.

2.3.3 Vehicular Traffic

Vehicular traffic over unpaved roads and in the storage pile areas is
another potential source of PM emissions at Crystal River. In the coal
pile areas, frontend loaders, scrapers and bulldozers are used to reclaim
coal (Units 1 and 2 only) and maintain the storage piles. Ash produced
from the generating units and disposed in the Units 4 and 5 ash disposal
area will be transported by truck. A portion of the ash hall road will be
unpaved. Progress Materials and Ideal Basic also have vehicular traffic

associated with their operations.

For vehicular traffic over unpaved roads and vehicular traffic in storage

pile areas, USEPA recommends that the equation for traffic over unpaved
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roads (AP-42, Section 11.2.1) be used to estimate fugitive dust emissions.
This equation is as follows:
E =k (5.9) (s/12) (5/30) (W/3)%-7 (w/6)0-3 [(365-p)/365]
where:

= emission factor (lb/VMT), VMT= vehicle miles traveled
= particle size multiplier

= silt content of road surface material (%)

mean vehicle speed (mph)

= mean vehicle weight (tons)

= mean number of wheels

= number of days per year on which rainfall exceeds
0.01 inches

O OE fun /M
1

Scrapers and bulldozers (tractor type) are unique vehicles, and the
generalized vehicular traffic equation may not be representative, As a
result, the literature was searched to find a more appropriate factor.
AP-42, Section 8.24, Western Surface Coal Mining, contains emission factors
developed specifically for these two type of vehicles (refer to Appendix A).
As a result, these factors were selected for application to Crystal River.

The equation for a scraper, operating in the travel mode, is given as:

E = 2.7x107° sl-3 y2.4
where,
s = material silt content (%)
W = mean vehicle weight (tons)

E = emission factor for TSP in 1b/VMT
The equation for a bulldozer, bulldozing coal, is given as:

E =784 sl-2 /yl.3
where,
s = material silt content (%)
M = material moisture content (%)

E = emission factor for TSP in 1lb/hr
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Uncontrolled emission factors for vehicular traffic based upon these
equations are shown in Table 4 (annual factors) and Table 5 (maximum
24-hour factors). The input parameters to the equations are also shown.

In the coal pile areas, the vehicles will be travelling over coal, thus the
material silt content reflects the silt content for cecal. In the ash
storage areas, the haul trucks will travel over an unpaved road
(limestone), and the scrapers and frontend loaders will travel over the ash
surface. S8ilt contents for these materials were obtained from the

literature (refer to Appendix A).

Annual fugitive dust emissions due to vehicular traffic at Crystal River

are presented in Table 6. Vehicle miles travelled and the basis for such

is shown in the table. Vehicle miles for coal and ash transport are based
upon the total tonnages moved, the capacity of the vehicle, and the haul
distance. For pile maintenance in the coal and ash storage areas, vehicle
miles or operating hours were based upon information supplied by FPC. This
included total hours of operation for frontend loaders, scrapers and
bulldozers. It was assumed that the vehicles were actually in motion 75% of

the time during the reported operating hours,

The control methed currently employed by FPC at Crystal River is watering.
The control efficiency for this technique is estimated at 80%, based upon
published literature (see Appendix B). For the Units 4 and 5 ash disposal
area, if all ash is disposed on-site in the future, as this analysis
assumes, FPC will employ a chemical wetting agent to suppress dust emissions
due to vehicular traffic. This control technique is estimated to result in
95% control (see Appendix B). In addition, the ash haul road will be paved,
except for the last 0.1 miles in the active ash disposal area. It was
assumed that PM emissions from the paved road are negligible in comparison
to other fugitive PM sources, and therefore were not considered in this

analysis.

Resulting PM emissions due to vehicular traffic are shown in Table 6, for

the annual average, and in Table 7 for the maximum 24-hour case.
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2.3.4 Summary of Fugitive PM Emissions
A summary of fugitive PM emissions from the Crystal River power plant site

is presented in Table 8, This table summarizes the emissions presented in
Tables 1 through 7. The emissions are grouped by source activity, and are
also identified by source number used in the dispersion modeling analysis.
All the fugitive emissions were modeled as area sources (see Section 3.0 for

further discussion).

Those fugitive sources which do not consume PSD increments are also
identified in Table 8. Non-increment consuming sources consist of sources
associated with CR Units 1 and 2, since these units are considered to be
coal burning for PSD baseline purposes. All sources associated with CR
Units 4 and 5 and with on-site ash disposal from any of the units are
increment consuming sources. In addition, PM sources associated with the
Progress Materials and Ideal Basic operations are PSD increment consuming

s5ources.,
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Table 1a., Annual Fugitive Dust Emission Factors, Coal Wardling--Batch/Continuous Drop Operations
s M u H Y E
SOURCE SCURCE TYPE SILT MOISTURE WIND DROP  DEVICE EMISSION
NO. CONTENT CONTENT  SPEED HEIGHT CAPACITY FACTOR
(%) %) (MPH) (FT) (YD**3) (LB/TON)
ANNUAL EMISSION FACTORS

CR 1/2 (COAL BY BARGE):
B-1 Clamshell to hopper Batch drop 5 7 8.8 10 25 0.00032
B-2 Hopper to belt Continuous drop 5 7 8.8 3 - 0.00008
B-3 Belt to C1 Continuous drop 5 7 8.8 3 - 0.00008
TP1-1 C1 to C2 Cont inuous drop 5 7 8.8 15 - 0.00039
TP2-1 €2 to C3A Continuous drop 5 7 8.8 45 0.00116
5R-1  C3A to hopper Continuous drop 5 7 8.8 5 - 0.00013
SR-2  Hopper to belt Continuous drop 5 7 8.8 5 - 0.00013
SR-3  Belt to belt Continuous drop 5 7 8.8 5 - 0.00013
SR-4 Belt to coal pile Continuous drop S 7 5.8 10 - 0.00026
MR-1  FEL to reclaim pile Batch drop 5 7 8.8 8 23 0.00026
- MR-2  Pile to hopper Continuous drop 5 7 8.8 5 - 0.00013
MR-3  Hopper to C9 Continuous drop 5 7 8.8 5 - 0.00013
TP-1 €% to C4 Continuous drop S 7 8.8 - 0.00008
SC-1  C4 to feeders Continuous drop 5 7 8.8 15 - 0.00039
S$C-2 Feeders to crusher Continuous drop 5 7 8.8 10 - 0.00026
SC-3  Crusher Crushing - - - - - 0.02000
5C-4  Crusher to C5 Continuous drop 5 7 8.8 5 - 0.00013

CR 4/5 (COAL BY BARGE):
B-1 Clamshell to hopper Batch drop 5 7 8.8 10 2% 0.00032
B-2 Hopper to belt Continuous drop 5 7 8.8 3 - 0.00008
B-3 Belt to 1 Continuous drop 5 7 8.8 3 - 0.00008
TP1-1 €1 to C2 Continucus drop 5 7 8.8 15 - 0.0003%
TP2-2 €2 to C38 Continuous drop 5 7 8.8 45 - 0.00114
TP3-2 C3B to C29 Continuous drop 5 7 8.8 20 - 0.00052
TP24-1 C29 to C30A Continuous drop 5 7 8.8 31 - 0.00080
TP25-1 C30A to C31B Continuous drop 5 7 8.8 35 - 0.00091
TP26-1 C31B to C33A Continuous drop 5 7 8.8 &0 - 0.00155
TP27-1 C33A to C34 Continucus drop 5 7 8.8 30 - 0.00078
SR-11 C34 to hopper Continuous drop 5 7 8.8 5 - 0.00013
SR-12 Hopper to belt Continuous drop 5 7 8.8 5 - 0.00013
SR-13 Belt to Belt Continuous drop 5 7 8.8 - 0.00013
SR-14 Belt to coal pile Continuous drop 5 7 8.8 10 - 0.00026
SR-15 Bucket wheel to beit Continuous drop 5 7 8.8 5 - 0.00013
SR-16 Belt to C34 Continuous drop 5 7 8.8 5 - 0.00013
TP27-2 €34 to C35A/8 Continuous drop 5 7 8.8 27 - 0.00070
NC-1  €35A/B to hopper Continuous drop 5 7 8.8 45 - 0.00116
NC-2  Hopper to feeders Continuous drop 5 7 8.8 5 - 0.00013
NC-3  Feeder to crusher Continuous drop 5 7 8.8 5 - 0.00013
NC-4  Crusher Crushing - - - - - (.02000
NC-5  Crusher to feeder Continuous drop 5 7 g8.8 5 - 0.00013
NC-6 Feeders to C36A/B Continuous drop 5 7 8.8 5 - 0.00013
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Table 1b. Annual Fugitive Dust Emissions, Coal Randling--Batch/Continuous Drop Operations
UNCONTROLLED CONTROLLED PARTICLE SIZE ANNUAL EMISSIONS
SOURCE SOURCE EMISSION CONTROL CONTROL  EMISSION ANNUAL MULTIPLIER (K) CTPY)
NO. FACTOR METHOD EFFICIENCY  FACTOR THRUPUT - -----smmmcomie anaaoooei
{LB/TON) (%) (LB/TON) (TPY) TSP | PM10 TSP PM10
ANNUAL EMISSION ESTIMATES
CR %/2 (COAL BY BARGE):
B-1 Clamshell to hopper 0.00032 - 0 0.000323 2,000,000 0.73 0.36 0.236 0.116
B-2  Hopper to belt 0.00008 Enclosure 20 0.000008 2,000,000 0.77 0.37 0.006 0.003
B-3 Belt to C1 0.00008 Enclosure 90 0.000008 2,000,000 0.77 0.37 0.006 0.003
TP1-1 €1 to C2 0.0003% Enclosurc %0 0,006003% 2,000,000 0.77 0.37 0.030 0.014
TP2-1 C2 to C3A 0.00116 Enclosure 90 0.0001156 2,000,000 0.77 0.37 0.090 0.043
SR-1  C3A to hopper 0.00013 Enclosure o0 0.000013 2,000,000 0.77 0.37 0.010 0.005
SR-2  Hopper to belt 0.00013 Enclosure 20 0.000013 2,000,000 0.77 0.37 0.010 0.005
SR-3  Belt to belt 0.00013 Enclosure 20 0.000013 2,000,000 0.77 0.37 0.010 0.005
SR-4 Belt te coal pile 0.00026 - o 0.00G25% 2,000,000 0.77 0.37 0.199 0.0%6
MR-1 FEL to reclaim pile 0.00026 - o 0.000258 2,000,000 0.73 0.36 0,189 0.093
MR-2 Pile to hopper 0.00013 Enclosure Q0 0.000013 2,000,000 0.77 0.37 0.010 0.005
MR-3  Hopper to C% 0.00013 Enclosure 90 0,000013 2,000,000 0.77 0.37 0.010 0.005
TP-1 L9 to C4 .00008 Enclosure 90 0.000008 2,000,000 0.77 0.37 0.006 0.003
SC-1 C& to feeders 0.00039 Enclosure 90 0.000039 2,000,000 0.77 0.37 0.030 0.014
5C-2  Feeders to crusher 0.00026 Enclosure 90 0.000026 2,000,000 0.77 0.37 0.020 0.010
SC-3  Crusher 0.02000 Enclosures 95 0.001000 2,000,000 1.00 0.50 1.000 0.500
§C-4  Crusher to €5 0.00013 Enclosure S0 0.000013 2,000,000 0.77 0.37 0.010 0.605

TOTALS = 1.870 0.924
CR 4/5 (COAL BY BARGE): '
8-1  Clamshell to hopper 0.00032 - 0 0.000323 3,200,000 0.73 0.36 0.377 0.186 .

B-2  Hopper to belt 0.00008 Enclosure 90 0.0600008 3,200,000 0.77 0.37 0.010 0.005
B-3  Belt to C1 0.00008 Enclosure 0 0.000008 3,200,000 0.77 0.37 0.010 0.00%
TP1-1 €1 to C2 0.00039 Enclosure 90 0.00003% 3,200,000 0.77 0.37 0.048 0.023
TP2-2 €2 to C38 0.00116 Enclosure %0 0.000116 3,200,000 0.77 0.37 0.143 0.069
TP3-2 C3B to C29 0.00052 Enclosure 90 0.000052 3,200,000 0.77 0.37 0.064 0.031
TP24-1 C29 to C30A 0.00080 Enclosure 90 0.00CG080 3,200,000 0.77 0.37 0.099 0.047
TP25-1 C30A to C318 0.00091 Enclosure 90 0.000091 3,200,000 0.77 0.37 0.112 0.054
TP26-1 C318 to C33A 0.00155 Enclosure 90 0.000155 3,200,000 0.77 0.37 0.191 0.092
1P27-1 C33A to C34 0.00078 Enclosure 90 0.000078 3,200,000 0.77 -0.37 0,096 0.046
SR-11 €34 to hopper 0.00013 Enclosure 0 0.000013 3,200,000 0.77 0.37 0.016 0.008
SR-12  Ropper to belt 0.00013 Enclosure 90 0.000013 3,200,000 0.77 0.37 0.016 0.008
SR-13 Belt to Belt 0.00013 Enclosure 20 0.000013 3,200,000 0.77 0.37 0.016 0.008
SR-14 Belt to coal pile 0.00026 - 0 0. 000259 3,200,000 0.77 0.37 0.319 0.153
SR-15 Bucket wheel to belt 0.00013 Enclosure 90 0.000013 3,200,000 0.77 0.37 0.016 0.008
SR-16 Belt to C34 0.00013 Enclosure 90 0.000013 3,200,000 0.77 0.37 0.016 0.068
TP27-2 C34 to C35A/B 0.00070 Enclosure 90 0.000070 3,200,060 0.77 0.37 0.086 0,041
NC-1  C35A/8 to hopper 0.00116 Enclosure %0 0.000116 3,200,000 0.77 0.37 0.143 0.069
NC-2  Hopper to feeders 0.00013 Enclosure 90 0.000013 3,200,000 0.77 0.37 0.016 0.008
NC-3  Feeder to crusher 0.00013 Enclosure 90 0.000013 3,200,000 0.77 0.37 0.016 0,008
NC-4  Crusher 0.02000 Enclosures 93 0.001000 X,200,000 1.00 0.50 1.600 0.800
NC-5  Crusher to feeder 0.00013 Enclosure 20 0.006013 3,200,000 0.77 0.37 0.0%16 0.008
NC-6 Feeders to C36A/B 0.00013 Enclosure 90 0.000013 3,200,000 0.77 0.37 0.016 0.008

TOTALS = 3.440 1.689
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Table 1c. Annual Fugitive Dust Emission Factors, Other Batch/Continuous Drop Operations
. s M u H Y E
SOURCE SOURCE TYPE SILT MOISTURE WIND DROP  DEVICE EMISSION
NO, CONTENT CONTENT SPEED HEIGHT CAPACITY FACTOR
(%) (%) (MPH) (FT)  (YD**3) (LB/TON)

ANNUAL EMISSION FACTORS

CR 172 FLY ASH HANDLING:
Fly ash silo to truck Continuous drop 18 20 8.8 5 - 0.00006
Truck dump at ash pile Bateh drop 18 20 8.8 8 27 0.60011

CR 172 BOTTOM ASH HANDLING:
Backhoe to truck 8atch drop 18 20 8.8 5 5 0.00012
Truck dump at ash pile Batch drop 18 20 8.3 a 27 0.00011

CR 4/5 FLY ASH HANDLING:
Fly ash silo to truek Continuous drop 18 20 8.8 5 - 0.00006
Truck dump at ash pile Batch drop 18 20 8.8 8 27 0.00011

CR 4/5 BOTTOM ASH HANDLING:
Fly ash silo to truck Continuous drop 18 20 8.8 b] - 0.00006
Truck dump at ash pile Batch drop 18 20 8.8 8 27 0.00011

PROGRESS MATERIALS:

Pile Loading Continuous drop Refer to permit application 0.00005
Loadout Hopper Batch drop Refer to permit application 0.00037
Hopper-to-belt Continuous drop Refer to permit application 0.000Q25
Truck Loading Centinuous drop Refer to permit application 0.00005

[DEAL BASIC:
Apron feeder Continuous drop Refer to separate report 0.000002
Barge pile loading Continuous drop Refer to separate report 0.000029
Barge loading Continuous drop Refer to separate report 0.000057
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Table 1d. Annual Fugitive Dust Emissions, Other Batch/Continuous Prop Operations
UNCOMTROLLED CONTROLLED PARTICLE SIZE ANNUAL EMISSIONS
SOURCE SOURCE EMISSION CONTROL CONTROL EMISSION ANNUAL MULTIPLIER {K) {TPY)
NO. FACTOR METHOO EFFICIENCY FACTOR THRUPUT  ===ev=scccccccesas ccccacccccrcaaas
(LB/TON) (%) {LB/TON) (TPY) TSP | PMID TSP PH10
ANNUAL EMISSION ESTIMATES
CR 172 ASH HANDLING:
Fly ash silo to truck 0.90006 - 0 0.000057 175,000 0.77 0.37 0.0038 0©.0018
Truck dump at ash pile 0.00011 - 0 o.000111 175,000 0.73 0.36 0.0071 0.0035
CR 1/2 BOTTOM ASH HANDLING:
Backhoe to truck 0.06012 - [+ 0.000121 50,000 0.73 0.36 0.0022 0.001
Truck dump at ash pile 0.00011 - 0 0.000111 50,000 0.73 0.36 0.0020 0.0010
CR &/5 FLY ASH HANDLING:
Fly ash silo to truck 0.00006 Enclosure 90 0.000006 262,500 0.77 0.37 0.0006 0,0003
Truck dump at ash pile 0.00011 - 0 0.000111 262,500 0.73 0.36 0.0106 0.0052
CR 475 BOTTOM ASH HANDLING:
Fly ash silo to truck 0.00006 Enclosure %0 0.000006 75,000 0.77 0.37 0.0002 0.000t
Truck dump at ash pile 0.00011 - 0 0.000111 75,000 0.73 0.36 0.0030 0.0015
PROGRESS MATERIALS:
Pile Loading 0.,00005 - 0 0.006050 350,400 0.77 0.37 0.0067 0.0032
Loadout Hopper 0.60037 - 0 0.000370 350,400 0.73 0.36 0.0473 0.0233
Hopper-to-beit 0.00003 - 0 0.000025 350,400 0.77 0.37 0.0034 0.0016
Truck Loading 0.00005 . 1} 0.000050 350,400 Q.77 0.37 0.0067 0.0032
TOTALS = 0,064 0.031
IDEAL BASIC:
Apron feeder 0.60000 - 0 0.000002 1,900,000 0.77 0.37 0.0015 0.0007
Barge pile loading 0.00003 - ] 0.000029 1,900,000 0.77 0.37 0.0212 0.0102
Barge loading 0.00006 - 0 0.000057 1,900,000 0.77 0.37 D0.0417 0.0200
TOTALS = 0.064 0.031
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Table 2a. Maximum 24-Hour Fugitive Dust Emission Factors, Coal Handling--Batch/Continuous Drop Operations
-3 M u H Y E
SOURCE SOURCE TYPE SILT MOISTURE WIND OROP  DEVICE EMISSION
NOD. CORTENT CONTENT  SPEED HEIGHT CAPACITY FACTOR
(%) (%) (MPH)} (FT}  {YD**3) (LB/TON)
MAXIMUM 24-HOUR EMISSION FACTORS

CR 1/2 (COAL BY BARGE):
B-1 Clamsheil to hopper Batch drop 5 7 12 10 25 0.00044
8-2  Hopper to belt Continuous drop 5 7 12 3 - 0.00011
B-3 Belt to C1 Continuous drop 5 7 12 3 - 0,00011
TP1-1 C1 to C2 Continuous drop 5 7 12 15 - 0.00053
TP2-1 C2 to C3A Continuous drop 3 7 12 45 - 0.0015¢%
SR-1 C3A to hopper Continuous drop 5 7 12 5 - 0.00018
SR-2  Hopper to belt Continuous drop 5 7 12 5 - 0.00018
SR-3  Belt to belt Continuous drop 5 7 12 5 - 0.00018
SR-4 Belt to coal pile Continuous drop 5 7 12 10 - 0.00035
MR-1  FEL to reclaim pile Batch drop 5 7 12 8 25 0.00035
MR-2 Pile to hopper Continuous drop S 7 12 5 - 0.00018
MR-3  Hopper to C9 Continuous drop 5 7 12 5 - 0.00018
TP-1 €9 to C4 Continuous drop S 7 12 3 - 0.00011%
S5C-1  C4 to feeders Continuous drop 5 7 12 15 - 0.00053
§C-2  Feeders to crusher Continuous drop 5 7 12 10 - 0,00035
SC-3  Crusher Crushing - - - - - 0.02000
SC-4 Crusher to C5 Continuous drop 5 7 12 5 - .00018

CR 475 (COAL BY BARGE):
B-1  Clamshell to hopper Batch drop 5 7 12 10 25 0.00044
B-2 Hopper to belt Continuous drop 5 7 12 3 - 0.00011
B-3 Belt to C1 Continuous drop 5 7 12 3 - 0.00011
TP1-1 €1 to C2 Continuous drop 5 7 12 15 - 0.00053
TP2-2 €2 to C38 Continuous drop 5 7 12 45 - 0.00159
TP3-2 (38 to C29 Continuous drop 5 7 12 20 - 0.00071
TP24-1 €29 to C30A Continuous drop 5 7 12 31 - 0.00109
TP25-1 C30A to C318 Continuous drop 5 7 12 35 - 0.00123
TP26-1 C31B to C33A Continuous drop 5 7 12 60 - 0.00212
TP27-1 C33A to C34 Continucus drop 5 7 12 30 - 0.00106
SR-11 C34 to hopper Continuous drop 5 7 12 5 - 0.60018
S$R-12 Hopper to belt Continuous drop 5 7 12 5 . 0.00018
SR-13 Beit to Belt Continuous drop 5 7 12 5 - 0.00018
SR-14 Belt to coal pile Continuous drop 5 7 12 10 - 0.00035
SR-15 Bucket wheel to belt Continuous drop 5 7 12 5 - 0.00018
SR-16 Belt to €34 Continuous drop 5 7 12 5 - 0.00018
TP27-2 C34 to C35A/B Continuous drop 5 7 12 27 - 0.0009%
NC-1  C35A/B to hopper Continuous drop 5 7 12 45 - 0.00159
NC-2  Hopper to feeders Continuous drop 5 7 12 5 - {.00018
NC-3  Feeder to crusher Continuous drop 5 7 12 5 - ¢.00018
NC-4  Crusher Crushing - - - - - 0.02000
NC-5 Crusher to feeder Continuous drop 5 7 12 5 - 0.00018
NC-6 Feeders to C36A/B Continuous drop 5 7 12 5 - 0.00018
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Jable 2b. Maximum 24-Hour Fugitive Dust Emissicns, Coal Handling--Batch/Contimuous Drop Uperations
UNCONTROLLED CONTROLLED  MAXIMUM PARTICLE SIZE MAKIMUM 24-HR
SOURCE SOURCE EMISSION CONTROL CONTROL EMISSION 24-HOUR MULTIPLIER (K}  EMISSIONS (LB/DAY
HO. FACTOR METHOD EFFICIENCY FACTOR THRUPUT  ----eswvemccmmacan oomnomccaaaaan.
(LB/TON) (%) (LB/TON) {TONS) TSP | PHID TSP PHI0
MAXIMUM 24-HOUR EMISSION ESTIMATES

CR 1/2 (COAL BY BARGE):
B-1 Clamshell to hopper D.00044 . 0 0. 000440 15,000 0.73 0.36 4.82 2.38
B-2  Hopper to belt 0.00011 Enclosure 90 0.000011 15,000 0.77 0.37 0.12 0.06
B-3 Belt to Ci 0.00011 Enclosure %0 o.oooo1 15,000 0.77 0.37 0.12 0.06
P1-1 €1 to C2 0.00053 Enclosure S0 0.000053 15,000 0.77 0.37 0.61 Q.29
TP2-1 €2 to C3A 0.00159 Enclosure 90 0.00015¢9 15,000 0.77 0,37 1.83 0.88
SR-1  C3A te hopper 0.00018 Enclosure 0 0.000010 15,000 0.77 0.37 0.20 G.10
SR-2  HMopper to belt 0.00018 Enclosure 90 0.000018 15,000 0.77 0.37 0.20 g9.10
SR-3  Belt to belt 0.00018 Enclosure 90 0.000018 15,000 0.77 0.37 0.20 0.10
SR-4  Belt to coal pile 0.00035 - o] 0.000353 15,000 0.77 0.37 4.07 1.96
MR-1  FEL to rectaim pile 0.00035 - 0 0.000352 8,400 0.73 0.36 2.16 1.07
MR-2  Pile to hopper 0.00018 Enclosure 90 0.000018 8,400 0.77 0.37 0.1 0.05
MR-3  Hopper to C9 0.00018 Enclosure 90 0.000018 8,400 0.77 0.37 o.n 0.0%5
1P-1 C? to C4 0.00011 Enclosure °0 0.00001%1 8,400 0.77 0.37 0.07 0.03
SC-1  C4 to feeders 0.00053 Enclosure 90 0.000053 8,400 0.77 0.37 0.34 0.16
sC-2  Feeders to crusher 0.00035 Enclosure 0 0.000035 8,400 0.77 0.37 0.23 .M
SC-3  Crusher 0.02000 Enclosures 95 0.001000 8,400 1.00 0.50 B.40 4.20
$C-4 Crusher to C5 0.00018 Enclosure 0 0.000018 8,400 0.77 0.37 0.1 .05
TOTALS = 24 12

CR 4/5 (COAL BY BARGE):
B-1 Clamshell to hopper 0.00044 - 0 0. 000440 15,000 0.73 0.36 4.82 2.38
B-2 Hopper to belt 0.00011 Enclosure 90 0.000017 15,000 0.77 0.37 0.12 0.06
B-3 Belt to Cl D.00011 Enclosure 20 0.0000%1 15,000 .77 0.37 0.12 0.06
TP1-1 €1 to C2 0.00053 Enclosure 90 0.000053 15,000 0.77 0.37 0.61 0.29
TP2-2 G2 to C3B 0.00159 Enclosure 20 0.000159 15,000 077 T0.37 1.83 0.88
TP3-2 3B to C29 G.00071 Enclosure 90 0.000071 15,000 0.77 0.37 0.81 0.39
TP24-1 C29 to C30A 0.00109 Enclosure 0 0.000109 15,000 0.77 0.37 1.26 0.61
1P25-1 C30A to C318 0.00123 Enclosure 90 0.000123 15,000 0.77 0.37 1.43 0.69
1P26-1 C318 to C33A 0.00212 Enclosure S0 0,000212 15,000 0.77 0.37 2.44 1.17
TP27-1 C33A to C34 0.00106 Enelosure 0 0.000106 15,000 0.77 0.37 1.22 0.59
5R-11 C34 to hopper 0.00018 Enclosure %0 0.060018 15,000 0.77 037 0.20 0.10
SR-12 Hopper to belt 0.00018 Enclosure 90 0.000018 15,000 0.77 0.37 0.20 0.10
SR-13 8elt to Belt 0.00018 Enclosure 20 G.000018 15,000 0.77 0.37 0.20 0.10
$R-14 Belt to coal pile 0.00035 - 0 0.000353 15,000 .77 0.37 4,07 1.96
SR-15 Bucket wheel to belt 0.00018 Enclosure 90 0.000018 13,000 0.77 0.37 0.18 0.08
SR-146 Belt to C34 0.00018 Enclosure: ?0 0.000018 13,000 Q.77 0.37 .18 0.08
TP27-2 €34 to C35A/8 0.00095 Enclosure 20 0.000095 13,000 0.77 0.37 0.95 0.45
KC-1  C35A/B to hopper 0.00159 Enclosure %0 0.00015¢ 13,000 0.77 0.37 1.59 0.74
NC-2  Hopper to feeders 0.00018 Enclosure 90 0.000018 13,000 0.77 0.37 0.18 0.08
NC-3  Feeder to crusher 0.00018 Enclosure | 90 0.000078 13,000 0.77 0.37 0.18 0.08
HC-4  Crusher 0.02000 Enclosures 5 0.0D1000 13,000 1.60 0.50 13.00 6.50
HC-5  Crusher to feeder 0.00018 Enclosure 90 0.000018 13,000 0.77 0.37 0.18 .08
NC-6  Feeders to C36A/B 0.00018 Enclosure 0 0.,000018 13,000 0.77 0.37 0.18 0.08
TOTALS = 36 18
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Table 2c. Maximum 24-Hr Fugitive Dust Emission Factors, Other Batch/Continuous Drop Operations

] M u H Y E
SOURCE SOURCE TYPE SILT MOISTURE WIND DROP  DEVICE EMISSION
NO. CONTENT CONTENT  SPEED HEIGHT CAPACITY FACTOR
(€3] (%) (MPH) (FT)  (YD**3) (LB/TON}

MAXIMUM 24-HR EMISSION FACTORS
CR 1/2 FLY ASH HANDLING:
Fly ash sile to truck Continuous drop 18 20 12 5 - 0.00008
Truck dump at ash pile Batch drop 18 20 12 8 27 0.00015

CR 1/2 BOTTOM ASH HANDLING:
Backhoe to truck 8atch drop 18 20 12 5 5 0.00017
Truck dump at ash pile 8atch drop 18 20 12 8 27 0.00015

CR &4/5 FLY ASH HANDLING:
Fly ash silo to truck Continuous drop 18 20 12 5 - 0.00008
Truck dump at ash pile Batch drop 18 20 12 8 27 0.00015

CR 4/5 BOTTOM ASH HANDLING:
Fly ash sile to truck Continuous drop 18 20 12 S - 0.00008
Truck dump at ash pile Batch drop 18 20 12 3 27 0.00015

PROGRESS MATERIALS:

Pile Loading Continuous drop Refer to permit application 0.00005
Loadout Hopper Batch drop Refer to permit application 0.00037
Hopper-to-belt Continuous drop Refer to permit application 0.000025
Truck Loading Continuous drop Refer to permit application 0.00005

[DEAL BASIC:
Apron feeder Continuous drop Refer to separate report 0.000012
Barge pile loading Continuous drop Refer to separate report 0.000152
Barge loading Continuous drop Refer to separate report 0.000304
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Table 2d. Maximum 24-Hr Fugitive Dust Emissions, Other Batch/Continuous Drop Operations
. UNCONTROLLED CONTROLLED MAX MUK PARTICLE SIZE HAXIMUM 24-HR
SOURCE SOURCE EMISSION CONTROL CONTROL EMISSION 24-HR MULTIPLIER (K) EMISS. (LB/DAY)
RO. FACTOR METHOD EFFICIENCY FACTOR THRUPUT  ------orevevecoecs coicoicncnnaonas
(LB/TON) (¢3] (LB/TON) (TPD) TSP | PMI0 TsP PMI0
MAXIMUM 24~-HR EMISSION ESTIMATES
CR 172 ASH MANDLING:
Fly ash silo to truck 0.00008 - 0 0.000078 500 0.77 0.37 0.03 0.0%
Truck dump at ash pile 0.00015 - 0 0.000151 500 0.73 0.36 0.06 0,03
CR 1/2 BOTTOM ASH HANDLING:
Backhoe to truck 0.00017 - 0.000165 140 0.73 0.36 0.02 0.01
Truck dump at ash pile 0.00015 - 0 0.000151 140 0.73 0.36 0.02 0.0
CR 475 FLY ASH HANDLING:
Fly ash silo to truck 0.00008 Enclosure G0 0.000008 720 0,77 0.37 0.00 0.00
Truck dump at ash pile 0.00015 - 0 0.000151 720 0.73 0.36 0.08 0.04
CR 4/5 BOTTOM ASH HANDLING:
Fly ash silo to truck 0.00008 Enclosure 90 0.000008 220 0.77 0.37 0.00 0.00
Truck dump at ash pile 0.00015 - 0 0.000151 220 0.73 0.36 0.02 0.1
PROGRESS MATERIALS:
Pile Loading 0.00005 - 0 0.000050 2,100 0.77 0.37 0.08 0.04
Loadout Hopper 0.00037 - 0 0.000370 2,100 0.73 0.36 0.57 0.28
Hopper-to-belt 0.00003 - 0 0.000025 2,100 0.77 0.37 0.04 0.02
Truck Loading 0.00005 - 0 0.000050 2,100 0.77 0.37 0.08 0.04
TOTALS = 1 0
IDEAL BASIC:
Apron feeder 0.00001 - 0.000012 7,300 0.77 0.37 0.07 0.03
Barge pile loading 0.00015 - 0.000152 7,300 0.77 0.37 0.85 0.41
Barge loading 0.00030 - 0 0.000304 15,000 0.77 0.37 3.51 1.69
TOTALS = & 2
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Table 3. Fugitive Dust Emissions Due To Wind Erosion, Crystol River Power Plant
s p f E CONJROLLED
SOURCE SOURCE SILY DAYS OF FREG, OF EMISSION CONTROL CONTROL EMISSION SIIE OF TSP
NO. CONTENT  PRECIP. WINDS FACTOR METHOD EFFICIENCY FACTOR PILE EMISSIONS
(%) {days/yr) >12 mph ({LB/ACRE-DAY) (X} (LB/ACRE-DAY} (ACRES)
ANNNUAL EMISSION ESTIMATES
R 1/2:
CP-1  Active coal pile 5 107 18 7.5 \Watering 80 1.3 5.1 1.390 TPY
cP-2  Inactive coal pile 5 107 18 7.5 Crusting agent 95 0.4 12.9 0.87% TpY
AP-1 Bottom ash storage
“Actlve 18 107 18 256.9 Matering 8o 5.4 1.0 0.98% TPY
“Inactive B 1 10?7 18 26.9 Crusting ogent 95 1.3 30.0  7.357 TRY
CR &/5:
CP-3  Active coal pile 5 107 18 7.5 Matering &0 1.5 11.0 2.997 TPY
CP+4  Inactive cool pile S 107 18 7.5  Crusting agent 95 - 0.4 1.5 Q.783 TPY
AP-2  Ash storoge (inactive) 18 107 18 26.9 Crusting agent 95 1.3 7.5 1.83% TpY
AP-3  Asgh stornge (active) 18 107 18 26.9 Chem. wetling 20 2.7 2.5 1.226 1PY
PROGRESS MATERIALS:
Stockpile Refer to permit opplication 0.200 1PY
IDEAL BASIC:
18-11 Limestone storage 3 107 18 4.5 - )] 4.5 1.15 0.940 IPY
(Barge) covemmmmmana
TOTALS = 18.593 1pY
MAXIMUM 24-HOUR EMISSION ESTIMATES
Ck 1/2: .
CP-1  Active coal pile 3 0 100 58.7 Matering 80 1.7 5.1 59.8 lb/day
CP-2  Inactive coal pile 5 1] 100 58.7 cCrusting ogent 5 2.9 12.7 37.8 lb/day
AP-1  Bottom ash storege
~Active 18 0 100 211.2  datering 8o 42.2 1 42.2 lbsday
-inactive 18 0 100 211.2 Crusting egent 95 10.6 3 316.9 Lbsday
CR &/5:
CP-3  Active coal pile 5 0 100 58.7 Watering 80 1.7 i1 129.1 \bsdoy
CP-4 inactive coal pile 5 0 100 58.7 Crusting agent 5 2.9 11.5% 33.7 Ib/day
AP-2  Ash storage (inasctive) 18 0 106 211.2  Crusting sgent 95 10.6 1.5 79.2 Lb/day
AP-3  Ash storage {active) 18 Q 100 211.2  Chem. wetting 20 21.1 2.5 52.8 lb/day
PROGRESS MATERIALS: Stockpile Refer to permit application 1.1 Ib/doy
IDEAL BASIC:
18-11 Limestone storage 3 0 100 35.2 - 0 35.2 1.15 40.5 \b/day
(Barge) mrassmsmrmraa

TOTALS » 793 \bsdoy
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s MEAN p E
SOURCE SOURCE SURFACE SILT VEHICLE VEHWICLE NUMBER DAYS OF EMISSION
NO. TYPE CONTENT SPEED WEIGHT OF PRECIP. FACTOR
(%) (MPH} (TONS) WHEELS ({days/yr} (LB/VNT)
ANHUAL EMISSION FACTORS
CR 1/2 COAL:
MR-4  FEL Traffic Coal 5 10 27 4 107 2.7
5 10 9 4 107 1.2
Pile Maintenance:
cP-3 Frontend loader Coal 5 10 27 4 107 2.7
5 10 9 4 107 1.2
cP-4 Scraper Coal 5 10 40 - 107 1.5
CP-5 Bul ldozer Coal 5 - - - - 43.1 b/hr
CR 4/5 COAL:
Pile maintenance:
cp-13 frontend loader Coal S 10 ri4 4 107 2.7
) 5 10 9 4 107 1.2
cP-14 Scraper Coal 5 10 40 - 107 1.5
CP-15 Bulldozer Coal 5 - - - 107 43.1 Lbshr
ASH HANDLIMG:
AP- CR 1/2 Bottom ash Limestone 10 20 13 12 107 21.5
10 20 13 12 107 11.2
AP~ CR 1/2 Fly ash Limestone 10 20 33 12 107 21.5
10 20 13 12 107 1.2
AP- CR 4/5 Bottom ash Limestone 10 20 33 12 107 21.5
10 20 13 12 107 1.2
AP- CR 4/5 Fly ash Limestone 10 20 33 12 107 21.5
10 20 13 12 107 11.2
AP- Scraper Fly ash 18 10 40 & 107 15.7
AP~ FEL {maint.) Fly ash 18 10 27 4 107 9.7
18 10 9 4 107 4.5
PROGRESS MATERIALS:
PM- FEL Traffic Aardelite 15 5 21.4 4 107 3.4
15 5 18.6 4 107 3.1
IDEAL BASIC:
1B- FEL Traffic (barge) Limestone 10 5 64.9 4 107 5.0
10 S 46.5 4 167 3.9
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Table 5. Maximum 24-Hour Fugitive Dust Emission Factors For Vehicular Traffic, Crystal River Power Plant

s MEAN p E
SOURCE SOURCE SURFACE SILT  VEHICLE VEHICLE NUMBER DAYS OF EMISSION
NO. TYPE CONTENT  SPEED WEIGHT OF PRECIP. FACTOR

%) (MPH) {TONS) WHEELS (days/yr}) {LB/VMT)

MAXIMUM 24-HOUR EMISSION FACTORS

CR 1/2 CDAL:
MR-4  FEL Traffic Coal 5 10 27 4 0 3.8
5 10 9 4 0 1.8
Pile Maintenance:
cP-3 Frontend loader Coal 5 10 27 4 0 3.8
5 10 9 4 0 1.8
CP-4 Seraper Coal 5 10 40 - 0 i.5
CcpP-5 Bul ldozer Coal 5 - - - 0 43.1 ib/hr
CR 4/5 COAL:
Pile maintenance:
cp-13 Frontend loader Coal 5 10 27 4 0 3.8
5 10 9 4 a 1.8
cP-14 Scraper Coal 5 10 40 - 0 1.5
cp-15 Bul ldozer Coal 5 - - - 0 43.1 Lb/hr
ASH HANDLING:
AP- CR 1/2 Bottom ash Limestone 10 20 33 12 0 30.4
10 20 13 12 0 15.8
AP- CR 1/2 Fly ash Limestone 10 20 33 12 0 30.4
10 20 13 12 0 15.8
AP- CR 4/5 Bottom ash Limestone 10 20 33 12 0 30. 4
10 20 13 12 0 15.8
AP- CR 4/5 Fly ash Limestone 10 20 33 12 0 30.4
10 20 13 12 0 15.8
AP- Scraper Fly ash 18 10 40 -3 0 22.1
AP- FEL (maint.) Fly ash 18 10 27 4 0 13.7
18 10 9 4 0 6.4
PROGRESS MATERIALS:
PM- FEL Traffic Aardelite 15 5 21.4 4 0 4.9
15 5 18.6 4 0 4.4

IDEAL BASIC:
18- FEL Traffic (barge) Limestone 10 5 64.9 4 0 7.0
10 5 46.5 4 0 5.6
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Table &, Arrwal Fugitive Dust Emissions From vehicular Traffic, Crystal River Power Plant
VERICLE 3 CONTROLLED ANNUAL EMISSIONS
$OURCE SOURCE BASIS FOR VEHICLE MILES TRAVELED MILES EHISSTON CONTROL CONTROL EMISSION (TPY)*
HO. TRAVELED FACTOR METHOD EFFICIENCY FACTOR = ccrmeeiecccnanas
(VMT/YR) (LB/VMT} [¥3] (LB/VMT) 1514 PMiQ
CR 1/2 COAL:
MR-4  FEL Traffic- Looded 2,000,600 TPY; 20 tons; 0.1 mi 10,000 2.7 Matering 80 G.54 2.160 0.972
- Empty 10,000 1.2 Watering 80 0.24 0.960 0.432
Pile Mointenante:
cp-3 Frontend Loader 1,185 hr/yr; 10 mph 5,925 2.7 Watering 8% G.54 1.200 0.574
5,925 1.2 Uatering 8o 0.24 0.549 0,256
cP-4 Scraper 1,260 hrfyr; 10 mph 12,600 1.5 Watering 80 0.3 1.512 0.680
CP-5 Bulldozer 2,164 hriyr - 43.1 +  Uatering 80 8.62 + 7.661 3.358
TOTALS = 13.942 6.27T4
CR &/5 COAL:
Pile maintenance:
cP-13 Frontend loader 1,890 hr/yr; 10 mph ¥,450 2.7 Watering a0 0.54 2.04% 0.91%9
2,450 1.2 Watering a0 0.24 0.907 0.408
P-4 Scraper 2,018 hr/yr; 10 mph 20,180 1.5 Watering 80 0.3 2.622 1.090
cp-15 Bul ldozer 3,461 hrtyr - 43.1 +  Matering a0 B.&2 +  11.934 5.370
TOTALS = 17.304 7.787
ASH HANDLING:
AP- CR 172 Bottom ash
- Loaded 50,000 TPY; 20 tons; 0.1 mj 250 21.5 Chem. stabiliz. 25 1.075 0.108 0.048
- Empty 250 H.2 Chem, stabiliz. 95 0.56 0.056 0.025
AP- CR 172 Fly ash
- Loaded 175,000 TPY; 20 tons; 0.1 mi a7s 21.5 Chem. stabiliz. 95 1.075 0.376 ¢. 169
- Empty 875 1.2 chem. stabiliz. 95" 0.56 0.1%6  0.088
AP~ CR 4/5 Bottom ash
- Loaded 75,000 tPY; 20 tons; 0.1 mi 375 21.5% Chem. stabiliz. 95 1.075 0.161 0:073
- Empty 375 11.2 Chem, stabiliz. 95 0.56 Q.084 0.038
AP- CR 4/5 Fly ash
- Loaded 262,500 TPY; 20 tons; 0.1 mi 1,313 21.5 Chem. stabiliz. 25 1.075 0.565 0,254
~ Empty 1,313 1.2 Chem, stabiliz. 95 0.% 0.294 0.132
AP- Scraper 430 hr/yr; 10 mph 4,300 .7 Chem. stabiliz. 95 0.485 0.834 0,375
AP- FEL {maint.} 400 hr/yr; 10 mph 4,000 4.5 Chem. stabiliz. 95 9.225 0.360 0.162
TOTALS = 3.034 1.3465
PROGRESS MATERTALS:
M- FEL Traffic Refer to Permit Application 4.256 2.81%
IDEAL BASIC:
tg- 8ulldozer {barge) Refer to separate report - - 0.002 0.001
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Table 7. Maximum 24-Hour Fugitive Dust Emissions From Vehicular Traffic, Crystal River Power Plant
VEHICLE E CONTROLLED MAXIMUM 24-HR
SOURCE SOURCE BASIS FOR VEHICLE-MILES HILES EMISSION CONTROL CONTROL EMISSION EMISSIONS (Llb/day)*
NO. TRAVELED TRAVELED FACTOR METHOD EFFICIERCY FACTOR v -eseeccvaccannnnn.
(VMT/DAY) (L8/VMT) (%) (LB/VMT) TSP PM10
MAXIMUM 24-HOUR EMISSIONS
CR 1/2 coaL:
MR-4  FEL Traffic-Loaded 4,200 TPD; 20 tons; 0.1 mi 21 3.8 Watering 80 0.76 13
- Empty 21 1.8 Watering 80 0.36 [ 3
Pile Maintenance;
cP-3 frontend loader 3.2 hr/day; 30 mph 16 3.8 Watering a0 0.76 0 4
16 1.8 Watering B0 0.36
CP-4 Scraper 3.5 hr/day; 10 mph 35 1.5 Watering 30 0.3 8 4
cP-5 Bul ldozer 5.9 hr/day - 43,1 + MWatering Fals) B.62 + 41 18
TOTALS = B2 3r
CR 4/5 COAL:
Pile maintenance:
cpP-13 Frontend Loader 5.2 hr/day; 10 mph 26 3.8 watering 80 0.76 16 7
. 26 1.8 Watering 80 0.36 7 3
CcP-14 Scraper 5.5 hr/day; 10 mph 55 1.5 Watering 80 0.3 13 &
CP-15 Bul ldozer 9.5 hr/day - 43,1 + MWatering 80 8.62 + &6 29
TOTALS = 102 Lt
ASH HANDLING:
AP-1 CR 1/2 Bottom ash .
- Loaded 140 TPD; 20 tons; 0.1 mi 0.7 30.4 Chem, stabiliz. 95 1.52 0.9 0.4
- Empty 0.7 15.8 Chem. stabiliz. 95 0.79 0.4 0.2
AP-2  CR 1/2 Fly ash
- Loaded 500 TPD; 20 tons; 0.1 mi 2.5 30.4 Chem, stabiliz. 95 1.52 3.0 1.4
- Empty 2.5 15.8 Chem, stabiliz. 95 0.79 1.6 0.7
AP-3 (R 4/5 Bottom ash
- Loaded 220 TPD; 20 tons; 0.1 mi 1.1 30.4 Chem. stabiliz. 95 1.52 1.3 0.6
- Empty 1.1 15.8  Chem. stabitiz, 95 0.79 0.7 0.3
AP-4  CR 4/5 Fly ash
' - Loaded 720 TPD; 20 tons; G.1 mi 3.6 30.4 Chem. stabiliz. 95 1.52 4.4 2.0
- Empty 3.6 15.8 Chem. stabiliz. 95 0.7y 2.3 1.0
AP-5  Scraper 1.2 hr/day; 10 mph 12 22.1 Chem, stabiliz. 95 1.1 10.6 4.8
AP-6  FEL (maint.) 1.1 hrsday; 10 mph 5.5 13.7 Chem. stabiliz. 95 0.69 3.0 1.4
5.5 &4 Chem. stabiliz. 95 0.32 1.4 0.6
TOTALS = 30 13
PROGRESS MATERTALS:
PM- FEL Traffic Refer to permit application - - - - - 77 35

[DEAL BASIC:
18- Bulldozer (barge) B - 1.38 Lb/hr . . . 9 4
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Table 8. Summary of Fugitive Dust Emissions, Crystal River Power Plant

Max. 24-Hr Emissions Annual Avg., Emissions

Model Source (Lb/day) (TPY)
Source | eeseesesesesasssmmass cmeemecenieeeceonee-
No. TSP PM10 TSP PM10

CR &4/5 Active Ash Storage:

1" Transfer operations 0 0 0.023 0.0n
10 Wind erosion 53 53 1.226 1.226
" vehicular traffic 30 13 3.034 1.365

20,21 CR 4/5 Inactive Ash Storage
Wind erosion 79 79 1.839 1.839

CR 4/5 Coal Pile:

12,31,33 CR 4/5 Transfer operations 36 18 3.440 1.689
30,32,34,35 Wind erosion 163 163 3.780 3.780
31,33 Pile maintenance/traffic 102 46 17.304 7.787
31,33 Ash transfer 0 0 0 0

CR 1/2 Bottom Ash Storage:
41 Transfer 0 0 0.006 0.003
40 * Wind erosion 359 359 8.338 8.338

Progress Materials:

41 Transfer 1 0 0.064 0.031
41 Vehicular traffic 77 35 6.256 2.815
40 Wind erosion 1 1 0.200 0.200

Ideal Basic:

51 Transfer 4 2 0.064 0.031
51 Vehicular traffic 9 4 0.002 0.001
50 Wind Erosion 41 41 0.940 0.940

CR 1/2 Coal Pile:

62 * CR 1/2 Transfer operations 24 12 1.870 0.924
60,61 * Wind erosion 98 98 2.269 2.269
62 * Pile maintenance/traffic 82 37 13.942 6.274

* Not a PSD increment consuming source
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3.0 SOURCE IMPACT ANALYSIS METHODOLOGY

3.1 GENERAL MODELING APPROACH

The general modeling approach followed USEPA and FDER modeling guidelines
for determining compliance with AAQS and PFSD increments. In general, when
model predictions are used to determine compliance with AAQS and PSD
increments, current USEPA and FDER policies stipulate that the highest
annual average concentration and highest, second-highest short-term

concentration can be compared to the applicable standard,.

Model predictions for annual and 24-hour average concentrations were
performed using the Industrial Source Complex Short-Term (ISCST) model
(Version 88167). A brief description of the ISC model is given in

Section 3.2.

3.2 MODEL SELECTION

The ISC dispersion model (USEPA, 1988a) was used to evaluate the TSP
emissions from FPC's Crystal River facility and associated sources (Ideal
Basic and Progress Materials). This model is contained in USEPA's User's
Network for Applied Modeling of Air Pollution (UNAMAP), Version 6 (USEPA,
1988b). The ISC model was selected primarily for the following reasons:

1. USEPA and FDER have approved the general use of the model for air
quality dispersion analysis because the model assumptions and
methods are consistent with those in the Guideline on Air Quality
Models (USEPA, 1987b);

2. The ISC model is capable of predicting the impacts from stack,
area, and volume sources that are spétially distributed over large
areas and located in flat or gently rolling terrain; and

3. The results from the ISC model are appropriate for addressing

compliance with AAQS and PSD increments.

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

3-1
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dispersion. The first model code, the ISCST model, 1s an extended version
of the single-source (CRSTER) model (USEPA, 1977). 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 mixing height). The hourly concentrations are processed
into non-overlapping short-term averaging periods and annual averaging
periods. For example, a 24-hour average concentration is based on twenty-
four l-hour averages determined from midnight to midnight of each day. For
each short-term averaging period selected, the highest and second-highest
average concentrations are determined 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 of the ISC model is the ISC long-term (ISCLT) model,
which is an extension of the Air Quality Display Model (AQDM) and the
Climatological Dispersion Model (CDM). 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, since these concentrations are readily

obtainable from the model output.

Major features of the ISCLT and ISCST model are presented in Table 3-1,
Concentrations due to stack and volume socurces are calculated by the models
using the steady-state Gausslian plume equation for a continuous source. The
area source equation in the ISC model is based on the equation for a

continuous and finite crosswind line source.

3-2




Table 3-1. Major Features of the ISC Model

ISC Model Features

o Polar or Cartesian coordinate systems for receptor locations

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

o Plume rise due to momentum and buoyancy as a function of downwind
distance for stack emissions (Briggs, 1969, 1971, 1972, and 19753)

o Procedures suggested by Huber and Snyder (1976) and Huber (1977), and
Scire-Schulman (1980) and Schulman and Hanna (1986) for evaluating
building wake effects

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

o Separation of multiple point sources

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

o Capability of simulating peoint, line, volume and area sources

o Capability to calculate dry deposition

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

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

o Consideration of time-dependent exponential decay of pollutants
o The method of Pasquill (1976) to account for buoyancy-induced dispersion

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

3-3
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The ISC model has rural and urban options which affect the wind speed
profile exponent algorithm, 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). 1If 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 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 USEPA
{1987b) and are referred to as the regulatory options in the ISC model:

1. Final plume rise at all receptor locations,
Stack-tip downwash,
Buoyancy-induced dispersion,
Default wind speed profile coefficients for rural or urban option,

Default vertical potential temperature gradients, and

[= S R N L e

Reducing calculated concentrations in urban areas by using a
decay half-life.
7. Consideration of calm winds in calculating concentrations for

averaging periods of 24-hours or more.

Some of the above model features have been recommended for use by USEPA over
the last 5 years. These assumptions include the use of finmal plume rise,
default wind speed profile coefficients, default vertical potential
temperature gradients, and calm wind processing. The recently revised USEPA
modeling guidelines recommend use of the remaining features, including the
use of calm wind processing regardless if impacts are expected to occur
under such meteorological conditions., The effect of using these options to
predict maximum ground level concentrations from elevated point sources is

to produce higher concentrations than if these options were not used by:
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o Lowering the effective plume height (stack-tip downwash),

o Increasing the plume width such that the plume may have an impact
over areas where it previously would not (buoyancy-induced
dispersion), and

¢ Mathematically adjusting the longer term averaging concentration
(i.e., 24 hours or more) by the number of non-calm hours (calm wind

processing).

In this analysis, the USEPA regulatory options were used to address maximum
TSP emissions at FPC Crystal River and associated facilities. Based on a
review of the land use around the facility, the rural mode was selected
because of the general lack of, or minimal, residential, industrial and

commercial development.

3.3 METEOROLOGICAL DATA

USEPA (1987b) recommends the use of five (5) years of representative
meteorological data for use in air quality modeling. The most recent,
readily available 5-year period is preferred. The meteorological data may
be collected either onsite or at the nearest National Weather Service (NWS)

station.

Meteorological data used in the analysis consisted of a 5-year record of
surface weather observations (1982-1986) from the NWS office located at
Tampa International Airport. The database consists of hourly surface data
(i.e., wind speed, wind direction, etc.) which are recorded and then sent to
the National Climatic GCenter (NCC) in Asheville, North Carolina. The NCC

digitizes the recorded data onto magnetic tape for sale to the public.

The NWS in Tampa is the nearest weather station which routinely records the
hourly surface data required by the air dispersion models. Due to the
proximity of the Tampa NWS office to the plant site, its similar location
relative to the Florida west coast, and the use of five years of hourly
data, the Tampa meteorological data are considered to be representative of

weather conditions occurring at the plant site.
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3.4 EMISSION INVENTORY

The TSP emission inventery used in the modeling analyses was presented in
Section 2.0. The source parameters used as input to the dispersion model
are presented in Tables 3-2 and 3-3. The lecations of peint and area
sources relative to the Units 1, 2 and 3 Helper Cooling Towers are shown in

Figure 3-1.

As indicated in Table 3-2, the fugitive sources were modeled as area
sources, which were defined by the spatial extent of the activities
associated with each operation. In the case of wind erosion sources, the
emission source was considered to be the entire extent of the storage pile.
Because the ISCST model only allows for representation of area sources as
squares, large sources (i.e., Units 1 and 2 inactive coal pile) were divided
into several area sources located where TSP emissions will oecur. For this
analysis, sources for which emissions were based on time of operation (i.e.,
12 hr/day) were assumed to have emissions only during normal hours of
operation (i.e., 7 a.m. to 7 p.m.). For sources representing wind erosion
emissions from storage piles, the emissions were assumed to occur when the
wind speed was greater than 12 mph, which is the basis of the emission

factors presented in Section 2.0.

Source emission heipght was based upon actual average release height of each

specific source. For storage piles, the average pile height was used.

The nonfugitive TSP sources presented in Table 3-3 were simulated as point
sources. The parameters for these sources were provided by FPC, or in the
case of sources associated with Ideal Basic and Progress Materials, from

recent air permit applications and air modeling studies (see Appendix C).

To account for the effects of particle deposition due to emissions from the
existing units Nos. 4 and 5 cooling towers and the proposed helper cooling
towers, particle size distributions were input into the model for these
sources. The particle size distribution, settling velocities and reflecticn

coefficient for TSP emissions from Units Nos. 4 and 5 cooling tower is as
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Table 3-2. Summary of Area Source Parameters Used in the 1SCST Modeling Analysis

Basis of Particulate
Location (m) * Actual Modeled Emission Emissions
Source Source = eeeemeecee-eaoe.- Height Area Width Width Rate = = --eecemceecceecrceccceciennes
Number Description X Y {(m) (m2) (m} (m) Scalars (lb/day) <(afs) (g9/5/m2)
10 Unit 4/5 Active Ash Pile (wind erosion) 1948 460 12.0 10,118 100.6 100.0 Wind > 12 mph 53 0.28 0.0000277
1" Haul Road to Unit 4/5 Active Ash Pile 1948 460 12.0 10,118 100.6 100.0 12 hr/day 30 0.32 0.0000315
12 Unit 475 Coal Transfer 690 -753 3.0 145,352 381.3 380.0 24 hr/day 1 0.06 0.0000004
20 Unit 4/5 lnactive Ash Pile (wind erosion) 1876 393 24.4 15,177 123.2 125.0 Wind > 12 mph 40 0.21 0.0000133
21 Unit 4/5 Inactive Ash Pile (wind erosion) 2000 393 24.4 15,177 123.2 125.0 Wind > 12 mph 40 0.1 0.0000133
30 Unit 4/5 Inactive Coal Pile (wind erosion) 1380 563 3.0 22,764 150.9 150.0 Wind > 12 mph 41 0.22 0.0000096
32 Unit 4/5 Inactive Coal Pile (wind erosion) 1380 381 3.0 22,764 150.9 150.0 Wind > 12 mph 41 0.22 0.0000096
34 Unit 4/5 Inactive Coal Pile (wind erosion) 1561 563 3.0 22,764 150.9 150.0 Wind > 12 mph 41 0.22 0.0000096
35 Unit 4/5 Inactive Coal Pile (wind erosion) 1561 38 3.0 22,764 150.9 150.0 Wind > 12 mph 41 0,22 0.0000096
N Unit 4/5 Active Coal Pile (maintenance) 1380 563 3.0 22,764 150.9 150.0 24 hr/day &4 0.33 0.0000148
33 Unit 4/5 Active Coal Pile (maintenance) 1380 381 3.0 22,764 150.9 150.0 24 hryday 64 0.33 0.0000148
40 + Unit 1/2 Bottom Ash (wind erosion) 145 12 5.0 125,457 354.2 350.0 Wind > 12 mph 350 1.89 0.0000154
41 + Unit 1/2 Bottom Ash Pile (Progress Materials) 145 12 5.0 125,457 354.2 350.0 12 hr/day 78 0.82 0.0000067
50 Ideal Basic (wind erosion) -97 -363 5.0 91,058 301.8 300.0 Wwind > 12 mph &1 0.22 0.0000024
51 Ideal Basic (general operation) -97 -363 5.0 91,058 301.8 300.0 24 hr/day i3 0.07 0.0000008
52 Ideal Basic Quarry (wind erosion) 600 3000 3.8 3,147 56.1 56.1 Wind > 12 mph 28 0.14 0.000045%
53 Ideal Basic Quarry (general operation) 600 3000 3.8 3,147 56.1 56.1 12 hr/day 117 1.84 0.0005858
60 + uUnit 1/2 lnactive Coal Pile (wind erosion) 460 -753 5.0 36,423 190.8 190.0 wind > 12 mph 49 0.26 0.0000071
61 + Unit 1/2 Inactive Coal Pile (wind erosion) 460 -753 5.0 36,423 190.8 190.0 Wind > 12 mph 49 0.26 0.0060071
62 + Unit 1/2 Active Coal Pile (maintenance) 460 -753 5.0 36,423 190.8 190.0 24 hr/day 106 0.56 0.0000154

* Relative to helper cooling towers
+ Not a PSD increment consuming source



Table 3-3. Summary of Point Sources Used in the ISCST Modeling Analysis

Particulate

Location (m) * Stack Temper - Emissions
Scurce Source 0 mewss=sscscera-o--s- Height Diameter Velocity ature  -----s-se-s-e--
Kumber Description X Y (m) (m) {m/s) (K) (thrhry  (gr/s)
100 Units 1-3 Helper Cooling Towers o 0 16.2 10.52 6.20 306.0 198 25.00
110 Unit 4 Cooling Tower T4 908 135.0 65.20 3.32 311.0 175 22.10
120 Unit 5 Coaling Tower T4 690 135.0 65.20 3.32 311.0 175 22.10
130 Units 4 and 5 Power Generation 1077 786 178.2 7.77 21.03 395.0 1251 157.60
135 unit 4 and S Coal Baghouses 932 786 42.7 0.8 21.20 310.0 7 0.88
140 + uUnit 2 Power Generation 677 -750 153.0 4.88 48.77 422.90 463  58.30
150 + Unit 1 Power Generation 750 -750 152.0 4.57 40,54 417.0 364 45.90
160 Progress Material Baghouses 517 -113 18.3 0.61 11.40 325.0 2 0.21

* Relative to Units 1-3 Helper Cooling towers
+ Not a PSD increment consuming source
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Figure 3-1. Locations of Fugitive and Stationary TSP Sources,
FPC Crystal River Site
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described in the Site Certification Application for Units 4 and 5 (ESE,
1977). The particle size distributions for the proposed Units 1, 2 and 3
helper cooling towers are based on design information, as presented in
Table 2-3. Corresponding settling velocities and reflection coefficients

for the helper cooling towers are presented in Table 3-4.

The proposed helper cooling towers were m;deled for every hour of the year,
even though they will operate a maximum of 180 days per year. The cooling
towers were modeled as a single, colocated point source with stack
parameters equivalent to a single fan within the towers. In reality, there
will be a total of 36 fans located over a 2,000 ft length spanning the four
helper towers. Therefore, resulting impacts from the proposed cooling
towers are conservative and would be lower if these sources were separated.
Furthermore, the reflection coefficients used in the modeling are designed
to account for effects of dry deposition and reentrainment of particles into
the atmosphere. However, emissions from the towers will be wet (i.e., water
droplets), and therefore the particles should not reflect or become
reentrained. However, the impacts predicted inm this analysis considered
reflection of particles, as described in the ISCST Users Guide, Volume I,

and are therefore conservative.

As described in Section 1.0, the AAQS for PM is in terms of PM10, while the
PSD increments are in terms of TSP. For this analysis, TSP emissions only
were modeled. For PM10, it was assumed that PM10 emissions were equal to
TSP emissions. This assumption will result in overpredictions of actual

PM10 air quality levels, and therefore is a conservative assumption.

3.5 RECEPTOR LOCATIONS

As discussed in Section 3.1, the general modeling approach addressed
compliance with maximum allowable PSD Class II and PSD Class I increments
and AAQS. The locations of receptors used in the analysis were based on
identifying the areas in which maximum concentrations would be expected due

to fugitive and nonfugitive PM sources at the Crystal River facility,
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Table 3-4. Summary of Source Particulate Data for the Proposed Helper
Cooling Towers to Simulate the Effects of Deposition

Particle Mean Settling
Diameter Diameter Mass Velocity Reflection
{um) (um) Fraction (m/s) Coefficient
0-40 20 0.048 0.027 0.680
40-60 50 0.054 0.074 0.560
60-100 BO 0.0386 0.190 0.270
100-200 150 0.092 0.669 6.00
200-300 250 6.130 1.860 0.00
300-400 50 0.260 3.640 0.00
400-500 450 0.235 6.020 0.00
500-700 600 0.115 10.700 0.00
700-1000 850 0.019 21.500 0.00
1000-1750 1,425 0.011 60.500 0.00
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A listing of the receptor locations used in the screening analysis for
determining compliance with PSD Class II increments and AAQS is presented in
Table 3-5. A radial grid was used in the analysis, centered on the location

of the Units 1, 2 and 3 Helper Cooling Towers.

The first receptor distance given for each direction in Table 3-5 is based
on the location of the facility property boundaries relative to the location
of the Helper Cooling Towers. A visual representation of the limit of

public access onto FPC's property is shown in Figure 3-2.

The boundary of the FPC Crystal River Power Plant, outside of which
determines "ambient air" as defined by 40 CFR Part 50.1(e), is based on the
accessibility of the general public to the site. The boundaries to the
east, north and socuth are fenced. Guard positions are located on the access
road to the plant. The western boundary designates the landward extent of
the salt marsh (mean high water level) beyond which public access is not
possible. The plant proper, roads and boundaries are patrolled by FPC

security,

The receptors used to demonstrate compliance with PSD Class I increments for
TSP are presented in Table 3-6. The receptors are located along the
northern border of Chassahowitzka National Wildlife Refuge (closest border

to FPC Crystal River).

3.6 BACKGROUND AIR QUALITY
Background PM air quality concentrations are necessary in order to predict

total PM air quality for comparison to AAQS. The AAQS are in terms of PM10.

Presented in Table 3-7 is a summary of 24-hour TSP samples taken at two (2)
locations in the vicinity of the Crystal River power plant during 1985, 1986
and 1987. Locations of the sites are shown in Figure 3-3. PM10 levels were
not measured at the sites, but will be less than the reported TSP levels.
Station No. 2 is located closest to the Crystal River site, and therefore

was selected to determine background levels. As a conservative estimate of
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Table 1. Stack Parameters Used for Crystal River 4 and 5 PSD Analysis

Stack Stack Stack Gas Stack Heat
Unit{s)/Fuel Height Diameter Velocity Temperature nput
M) (M) (M/s) (°K) (10°Btu/hr)
CR 4 & 5 (each) 182.9 6. 86 27. 4 400 6672
CR 2 (Coal) 153.0 4. 88 &4, 8 422 4715
CR1 (Coal) 152.0 4, 57 42.1 422 3890
CR1 (01il) 152.0 4, 57 35.7 416 3890




ENVIRONMENTAL SCIENCE AND ENGINEERING, INC.

Table 2. Summary of Maximum Sulfur Dioxide Impacts With Unit 2 om Coal in
the Baseline

Maximum Concentration (ug/m3)
Scenario Annual 24—-Hour 3-Hour

Unit 4 @ 1.2*% and
Units 1 and 2 @ 4.0

Class I Increment Consumption 0.2 4.0 25.0
Allowable Class I Increments** 2 3 25
Class I1 Increment Consumption 1.2 22 123
Allowable Class II Increments#* 20 91 512
Maxium Air Quality Impact 11.5 112 653
Florida Air Quality Standards*¥% 60 260 1300

Unit 4 and 5 @ 1,2
and Units 1 and 2 @ 3.11

Class I Increment Consumption 0.1 3.1} 24.9+
Allowable Class I Increments** 2 -5 25
Class II Increment Consumption 1.3 25 197
Allowable Class II Increment#%* 20 91 512
Maximum Air Quality Impact 10.2 97 533

Florida Air Quality Standards** 60 260 1300 -

* Numbers represent S02 emission in lb/106Btu.

** 24~Hour and 3-Bour increments and standards car be exceeded once per year6

+ Resultipng increment consumption with Units 1 and 2 emitting at 3.10 1b/10
Btu.



Table 3-5. Receptors Used in the ISCST Screening Analysis

Direction Distances Direction Distances

(deg.) (m) (m) (m)

10 1100, 1300, 1s00 170 1500, 1600, 1900
20 1150, 1300, 1600 180 1500, 1600, 1900
30 1250, 1300, 1600 190 1200, 1300, 1600
40 1450, 1600, 1900 200 1100, 1300, 1600
45 1550 210 1000, 1300, 1600
50 1700, 1900, 2300 220 950, 1000, 1300
55 1900 230 953, 1000, 1300
60 2150, 2300, 2700 240 1500, 1600, 1900
65 2300 250 1600, 1900, 2300
70 2250, 2300, 2700 260 1550, 1600, 1900
75 2200 270 1550, 1600, 1900
80 2200, 2300, 2700 280 1600, 1900, 2300
g0 7200, 8000, 9000 290 1600, 1900, 2300
100 3750, 4000, 4500 300 1750, 1900, 2300
110 3900, 4000, 4500 310 1750, 1900, 2300
120 4300, 4500, 5000 320 1450, 1600, 1900
130 4800, 5000, 5500 330 1250, 1300, 1600
140 4200, 4500, 5000 340 1200, 1300, 1600
150 3750, 4000, 4500 350 . 1100, 1300, 1600
160 1600, 1900, 2300 360 1100, 1300, 1600

Note: Distance and Direction Relative to the Location of Proposed Units 1, 2
and 3 Helper Cooling Towers
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Figure 3-2. Limit of Public Access at the FPC Crystal River Site




Table 3-6. Summary of PSD Class I Receptors Used in the ISCST Modeling

Analysis*

UTM Coordinates (km) Location Relative to
Zone 17 Helper Cooling Towers

East North Direction Distance
(degrees) (km)
334 3184 180 21.1
335 3184 177 21.1
336 3184 175 21.2
337 3184 172 21.3
338 3184 169 21.5
339 3184 167 21.7
340 3184 l64 21.9
341 3184 161 22.2
342 3184 159 22.6
343 3184 157 22.9
344 3184 . 155 23.3
345 3184 152 23.8

* Located along northern border of the Chassahowitzka National Wildlife
Refuge.
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Table 3-7. Summary of 24-Hour TSP Ambient Air Quality Data, Florida Power Corporation
Crystal River Site, July 1985 through June 1987

Percent Armual Observed Chserved

Station Time Number of Data  Geametric 24-Hour 24 -Hour
NMurber Period Samples Capture Mean Maximm  2nd Maximum
2 July 1985-June 1986 57 96.6% 24 46 A
July 1986-June 1987 58 96.7% 26 57 54
4 July 1985-June 1986 % 91.5% 32 76 61
July 1986-June 1987 59 98.3% 42 95 88

Source: Florida Power Corporation
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background PM10 concentrations, the highest annual average and second
highest 24-hour average TSP concentration reported for any period at the
site was chosen. Based on this methodology, the annual average PM10
background concentration is 26 ug/m3, and the 24-hour PM10 background

concentration is 54 ug/m3.
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4.0 AIR QUALTITY ASSESSMENT RESULTS

4.1 AAQS ANALYSIS

The results of the screening analysis for AAQS are presented in Table 4-1.
The maximum annual and highest, second-highest 24-hour average predicted
PM10 concentrations due to modeled sources only are 6.5 and 37.0 ug/m3,
respectively. When added to the background PM10 concentrations, total
predicted PM10 concentrations are 33 ug/m3, annual average and 91 ug/m3,
24-hour average. Each of these predicted concentrations is well below the
annual and 24-hour average PM10 AAQS of 60 and 150 ug/m3, respectively.
Predicted impacts are much less than applicable PM10 AAQS, and therefore no

refined modeling analysis was performed.

The modeling results presented herein are conservative because TSP emissions
were modeled, and the resulting impacts are being compared to PM10
standards. Emissions from the proposed helper cooling towers were modeled
for every hour of the year, even though they will operate no more than

180 days per year. In addition, the simulation of the helper cooling towers
as a single point use, and the assumption of particle reflection at the

ground surface, will cause over predictions of actual PM impacts.

4.2 PSD CLASS I ANALYSIS

The results of the PSD Class I modeling analysis are presented in Table 4-2.
In this table predicted TSP impacts due to sources consuming PSD increment
are compared to PSD Class I increments., The maximum annual and highest,
second-highest 24-hour average predicted TSP concentrations are 0.12 ug/m3
and 2.1 ug/m3, respectively. Each of these predicted impacts are much less
than the annual and 24-hour average PSD Class I increments of 5 ug/m3 and
10 ug/m3, respectively, for TSP. As a result of these low impacts, a

refined modeling analysis was not necessary.

4.3 PSD CLASS II ANALYSIS
The results of the PSD Class II screening analysis are presented in

Table 4-3. The maximum predicted annual and highest, second-highest




Table 4-1. Results of ISCST AAGS Screening Analysis

PM10 Receptor chcaticm'r Background PM10 Total PM10 PM1D
Concentration Direction Distance Julisn Concentration® Concentration AAQS
Year Due to Modeled (degrees) (km} Day (ug/rrls) (ug/m3) (uq/ms)

Sources (ug/m3 }

Annual
1982 6.4 230 0.950 . 2% 32 50
1983 5.8 230 0.950 - 2% 32
1984 6.4 230 0.950 - 26 32
1985 6.3 75 2.200 -- 26 2
1986 6.5 7S 2.200 -- 2 33
24-Hour
1982 35.6 75 2.200 185 54 90 150
1983 339 60 1.700 257 54 a8
1984 36.7 80 2.200 224 54 9
1985 37.0 75 2.200 152 54 9
1985 35.7 e 2.200 213 54 %0

Relative to location of Helper Cooling Towers.

L

Highest, second-highest concentration reported for comparison to AAQS.
* Based upon measured TSP concentrations (refer to Section 3.5).
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Table 4-2. Summary of PSD Class I Modeling Analysis Results

pPsb
TSP __ Receptor_Location™ Class 1
Concentration Direction Distance Julian Increment
Year (ug/m) (degrees) (kan) Day (ug/m)
Armual
1982 0.08 175 21.2 - 5
1983 0.10 177 21.1 --
1984 0.12 180 211 --
1985 .10 177 21.1 --
1586 0.08 177 21.1 --
24 -Hour™
1982 1.38 177 21.1 67 10
1983 1.30 172 21.3 167
1984 1.53 180 211 %2
1985 1.15 180 201 279
1986 2.08 155 23.3 56

* Relative to location of Helper Cooling Towers.

il Highest, secord-highest concentration reported for camparison to PSD Class I
increment.



Table 4-3. Results of PSD Class II Screening Analysis

PSD
TSP Receptor Location*_ Class 1I
Concentration Direction Distance Julian Increment
Year (ug/m3) {degrees) (km) Day (ug/m3)
Annual
1982 4.6 230 0.950 -- 19
1983 5.0 75 2.200 --
1984 5.3 75 2.200 --
1985 6.0 75 2.200 --
1986 6.1 75 2.200 --
24 -Hour **
1982 32.6 -75 2.200 185 37
1983 32.6 50 1.700 220
1984 35.8 80 2.200 224
1985 34.5 75 2.200 152
1986 32.6 45 1.550 205

* Relative to location of Helper Cooling Towers.
** Highest, second-highest concentration reported for comparison to PSD Class II
increments,
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24-hour concentrations are 6.1 ug/m3and 35.8 ug/m3, respectively. The
maximum annual impact is much less than the applicable PSD Class II
increment of 19 ug/m3 and, therefore, no refinements were performed.
However, predicted 24-hour impacts for all modeled years are approaching the
24-hour PSD Class II increment of 37 ug/m3. Therefore, a refined modeling
analysis was performed to determine if predicted 24-hour concentrations

could exceed PSD Class II increments if a finer receptor grid was used.

The results of the PSD Class II refined analysis are presented in Table 4-4.
Although 100 m and 2-degree receptor spacing was used in the analysis,
maximum concentrations or their locations did not change and predicted

24-hour concentrations remained in compliance with PSD Class II increments.



Table 4-4. Results of PSD Class II Refined Analysis

PsD
24 -Hour™ Receptor Location** Class II
Concentration Direction Distance Julian Increment
Year (ug/m3) {degrees) (km) Day (ug/m3)
1982 32.6 75 2.200 185 37
1983 32.6 50 1.700 220
1984 35.8 80 2.200 224
1985 34.5 75 2.200 152
1986 32.6 45 1.550 205

* Highest, second-highest concentration reported for comparison to PSD Class II
increments.
Location relative to Helper Cooling Towers.
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5.0 ADDITIONAL IMPACT ANALYSIS
5.1 IMPACTS UPON SOILS AND VEGETATION

The predicted ambient PM levels due to all PM sources operating at the
Crystal River site, including the proposed Units 1, 2 and 3 helper cooling
towers, are well below the AAQS for PM 10. These results are based upon

all PM soufces emitting PM at maximum rates. In addition, predicted ambient
FM10 levels decrease considerably with distance beyond the FPC plant
Property boundaries. As a result, no significant impact upon vegetation and

soils near to the site is expected to occur due to ambient PM levels.

Effects of deposition of salt particulate upon vegetation and soils in the
vicinity of the site due to cooling tower emissions were addressed in a
previous report (KBN, 1988). This study considered soil deposition due to
Units 4 and 5 cooling towers as well as the Units 1, 2 and 3 helper cooling
towers. The study concluded that there would result maximum deposition
rates of 10 g/mz/yr or less offsite, and that no significant offsite

effects on soils or vegetation would occur,

Maximum predicted PM impacts upon the Class I area (Chassahowitzka NWR) due
to all increment consuming sources at Crystal River are predicted to be very
low - less than 0.15 ug/m3, annual average concentration, and less than

2.1 ug/ma, maximum 24-hour average concentration. These levels are well
below the AAQS and the Class I PSD increments, and well below levels which
would cause impacts to Vegetatiqn or soils, 1Indeed, the natural background
particulate concentration in the Class I area is exXpected to average

25 ug/m3 or higher. This natural background level is more than 100 times
greater than the average impacts due solely to the increment consuming

sources of the FPC Crystal River facility.

5.2 IMPACTS UPON VISIBILITY

To evaluate the potential for visibility impairment in the Chassahowitzka
Class I area due to the Units 1, 2 and 3 helper cooling towers, a Level-1
visibility screening analysis was performed. The recommended USEPA

methodology for conducting a Level-1 analysis was followed (USEPA, 1980).
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The total particulate emissions from the helper cooling towers (428.2 TPY or
2.38 tons/day at 180 day/yr operation) were considered in the screening
model, even though most of these particles have large diameters and would

fall out and not contribute to visibility impairment.

The results of the Level-1 visibility screening analysis are presented in
Figure 5-1. As indicated, the three visibility parameters, Cl, C2 and C3,
are all well below the screening criteria of 0.1. As a result, no
visibility impairment is predicted in the Class I area due to operation of

the helper cooling towers.

5.3 Impacts Upon Growth

No significant impacts to growth in the area will occur as a result of
construction and operation of the helper cooling towers. Construction
workers and personnel will have a relatively small impact upon traffic in
the area, but only during the construction period. During the operational
period, only a few additional plant personnel will be required to support
operation and maintenance of the cooling towers. This additional growth
will be insignificant in terms of the total work force now at the Crystal

River site.
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VISIBILITY LEVEL-1 SCREENING MODEL
DEVELOPED BY:
KBN ENGINEERING AND APPLIED SCIENCES, INC.
JANUARY 1986

BASED UPON "WORKBOOK FOR ESTIMATING VISIBILITY IMPAIRMENT" (NOV. 1980Q)

FPC UNITS 1-3 HELPER COOLING TOWERS

UNITS 1-3 HELPE

INPUT PARAMETERS:

PARTICULATE MATTER EMISSION RATE = 2.38 TONS/DAY

SULFUR DIOXIDE EMISSION RATE = G.00 TONS/DAY

NITROGEN OXIDES EMISSION RATE = 0.00 TONS/DAY

BACKGROUND VISUAL RANGE = 25.00 KM

DISTANCE TO CLASS I AREA = 21.10 KM
CALCULATED PARAMETERS:

DISPERSION PARAMETER SIGMA 2 = 61.36 METERS

PLUME DISPERSION PARAMETER = 154479.7

OPTICAL THICKNESS (PARTICULATLS) = 0.33347

OPTICAL THICKNESS (NOX) = 0.00000

OPTICAL THICKNESS (AEROSOQOL) _ = 0.000572

PLUME CONTRAST AGAINST THE SKY, Cl = ~0.0000

PLUME CONTRAST AGAINST TERRAIN, C2 = 0.0760

CHANGE IN SKY/TERRAIN CONTRAST, C3 = 0.000210

THE ABSOLUTE VALUE OF €1,C2,AND C3 ARE ALL BELOW 0 .1

THE SOURCE HAS PASSED THE LEVEL-1 SCREENING ANALYSIS

Figure 5-1. Level -1 Visibility Screening Analysis for
Units 1, 2 and 3 Helper Cooling Towers
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11.2.3 AGGREGATE HANDLING AND STORAGE PILES
11.2.3.1 General

Inherent in operations that use minerals in agpregate 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-
ies 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. Moisture 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 pm in diameter) in the aggregate material.! 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 contributions 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.

OF MATERIALS AT VARIOUS INDUSTRIES

TYPICAL SILT AND MOISTURE CONTENT VALUES

Sile (%) Moisture (%)
Industry Material No. of test No. of test
samples Range Mean samples Range Hean
Iron and steel
production Pellet ore 10 1.4 - 13 4.9 8 0.66 - 3.5 2.1
Lump ore 9 .8 - 19 9.5 6 1.6 - 8.1 5.4
Coal 7 2-7.2 5 6 2.8 - 11 4.8
Slag k} 3-7.3 5.3 3 0.25 - 2.2 0.92
Flue dust 2 4 - 23 18.0 0 NA NA
Coke breeze 1 5.4 1 6.4
Blended ore 1 15.0 1 6.6
Sinter 1 0.7 - 0 NA NA
Limestone 1 0.4 0 RA NA
Stone quarrying
and processing Crushed limestone 2 1.3-1.9 1.6 2 0.3 - 1.1 0.7
Taconite mining
and processing Pellets 9 2.2 - 5.4 3.4 1 9.05 - 2.3 0.96
Tailings 2 NA 11.0 1 Q.35
Wegstern surface
.. d Coal 15 3.4 - 16 6.2 7 2.8 - 20 6.9
coal mining Overburden 15 3.8-15 1.5 0 NA NA
Exposed ground 3 5.1 - 21 15.0 3l 0.8 - 6.4 3.4

Reference 1.
Reference 6.
Reference 7.

an oTe

References 2-5.

= not applicable.



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?:

() 2 ()

E = k(0.00090) (H)Z ( . ) (kg/Mg) (1)
2/ \&6
sy (Y) (H
E = k(0.0018) Ls_)__(i(g___ (1b/ton)
M2 /y\0-33
() @)

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:

I mon ®m
| I T T I T I T I ] |

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 Hm Hm Hm

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 particulate emissions generated by a continuous drop
operation, per ton of material transferred, mag be estimated, with a rating
of C, using the following empirical expression
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The particle size multiplier (k) for Eguation 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 CONDIT%ONS FOR
EQUATIONS 1 AND 2

Silt Moisture
Equation content content Dumping capacity Drop height
(%) (%) m* yd~ 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%E) (ggggfa (Té) {(kg/day/hectare) (3)
2= 17 (%) (058 (@) avvanysacre)

where: 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

"o u

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 € 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 (Sectien
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 Methods

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
material loaded onto piles, coupled with watering or treatment of roadways,
can reduce total Earticulate emissions from aggregate storage operations by
up to 90 percent.
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11.2.1 UNPAVED ROADS
11.2.1.1 General

Dust plumes trailing behind vehicles traveling on unpaved roads are a
familiar sight in rural areas of the United States. 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 air curreunts 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 investigations 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 soil in the area can be used. However, tests show that road silt con-
tent is normally lower than in the surrounding parent soll, 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), witi a rating ol A:

- 8 § W 0.7 w 0.5 365_.E
E = k1.7 (ﬁ) (48) (2.7) (4) (365) (kg/VKT) 1)
0.7 0.5
- k(S s $ W w 365-
E = k(5.9 (ﬁ) (36) (3) (z) (Wp') (1b/vMT)
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TABLE 11-2-1—1-
ON

TYPICAL SILT CONTENT VALUES OF SURFACE MATERIALS
INDUSTRIAL AND RURAL UNPAVED ROADS2

Road Use Or Plant Test Silt (Z, w/w)
Industry Surface Material Sites | Samples Range Mean
Copper smelting Plant road 1 3 f15.9 - 19.1] [17.0]
Iron and steel production Plant road 9 20 4.0 - 16.0 8.0
Sand and gravel processing Plant road 1 3 [4-1 - 6.0] (4.8]
Stone quarrying and processing | Plant road 1 5 {10.5 - 15.6) [14.1]
Taconite mining and processing | Haul road 1. 12 [ 3.7 - 9.7] [5.8]
Service road 1 8 { 2.4 - 7.1] [4.3]
Western surface coal mining Access road 2 2 4.9 - 5.3 5.1
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]
Dirt 2 5 5.8 - 68 28.5
Crushed limestone 2 8 7.7 - 13 9.6

AReferences & - 11. Brackets indicate silt values based on samples from only one plant site.

NA = Not available.




emission factor

particle size multiplier (dimensionless)
511t 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 mm
(0.01 in.) of precipltation per year

where:

[ .

T E EOu Fm
u

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

Aerodynamic Particle Size Multiplier For Equation 1

<30 ym I <15 um l <10 um ) <5 um , <2.5 ym

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 S0URCE CONDITIONS FOR EQUATION 1

Road silt
content Mean vehicle weight | Mean vehicle speed | Mean no.
Equation (%, wiw) 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. 1In the event that
site specific values for correction parameters cannot be obtained, the appro-
prlate 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
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the equation. Worst cage emissions, corresponding to dry road conditions,

may be calculated by setting p = 0 in the equation (which isg equivalent to
dropping the last term from the equation). A separate set of nonclimacic
correction parameters and a higher than normal VDT value may also be justified
for the worst case averaging period (usually 24 hours). Simtilarly, to cale-
ulate emigsions 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 Methods

Common control techniques for unpaved roads are paving, surface treating
with penetration chemicals, working into the roadbed of chemical stabiliza- ‘
tion chemicalsg, 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 efficiencies achievable by paving can be estimated by com-
paring emission factors for unpaved and paved road conditions, relative to
alrborne particle size range of interest. The predictive emission factor
equation for paved roads, given in Section 11.2.6, requires estimation of the
s8ilt loading on the traveled portion of the paved surface, which in turn depends
on whether the pavement ig periodically cleaned. Unless curbing is to be
installed, the effects of vehicle excursion onto shoulders (berms) also must be
taken into account in estimating control efficiency.

The control efficiencies afforded by the perfodic use of road stabili-
zation chemicals are much more difficult to estimate. The application para-
meters which determine control efficiency include dilution ratio, application
intensity (mass of diluted chemical per road area) and application frequency.
Between applications, the control efficlency 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 characteristies (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 molsture 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 available and where
roads are confined to a single site, such as a construction location.
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8.24 WESTERN SURFACE COAL MINING

8.24.1 GeneralI

. There are 12 major éoal fields in the wester
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in the United States.? The 12 coal fields have varying characteristics
which may influence fugitive dust emission rates from mining operations,
including overburden and coal seam thicknesses and structure, mining equip-~
ment, operating procedures, terrain, vegetation, precipitation and surface
moisture, wind speeds and temperatures. The operations at a typical west-~
ern surface mine are shown in Figure 8.24-2. All operations that involve
movement of soil, coal, or equipment, or exposure of erodible surfaces,
generate some amount of fugitive dust.

The initial operation is removal of topsoil and subsoil with large
scrapers. The topsoil is carried by the scrapers to cover a previously
mined and regraded area as part of the reclamation process or is placed in
temporary stockpiles. The exposed overburden, the earth which is between
the topsoil and the coal seam, is leveled, drilled and blasted. Then the
overburden material is removed down to the coal seam, usually by a dragline
or a shovel and truck operation. It is placed in the adjacent mined cut,
forming a spoils pile. The uncovered coal seam is then drilled and
blasted. A shovel or front end loader loads the broken coal into haul
trucks, and it is taken out of the pit along graded haul roads to the tip-
ple, or truck dump. Raw coal sometimes may be dumped onto a temporary
storage pile and later rehandled by a front end loader or bulldozer.

At the tipple, the coal is dumped into a hopper that feeds the primary
crusher, then is conveyed through additional coal preparation equipment
such as secondary crushers and screens to the storage area. If the mine
has open storage piles, the crushed coal passes through a coal stacker onto
the pile. The piles, usually worked by bulldozers, are subject to wind
erosion. From the storage area, the coal is conveyed to a train loading
facility and is put into rail cars. At a captive mine, coal will go from
the storage pile to the power plant.

During mine reclamation, which proceeds continuously throughout the
life of the mine, overburden spoils piles are smoothed and contoured by
bulldozers. Topsoil is placed on the graded spoils, and the land is pre-
pared for revegetation by furrowing, mulching, etc. From the time an area
is disturbed until the new vegetation emerges, all disturbed areas are sub-
ject to wind erosion.

8.24.2 Emissions

Predictive emission factor equations for open dust sources at western
surface coal mines are presented in Tables 8.24-1 and 8.24-2. Each equa-
tion is for a single dust generating activity, such as vehicle traffic on
unpaved roads. The predictive equation explains much of the observed vari-
ance in emission factors by relating emissions to three sets of source pa-
rameters: 1) measures of source activity or energy expended (e.g., speed
and weight of a vehicle traveling on an unpaved road); 2) properties of the
material being disturbed (e.g., suspendable fines in the surface material
of an unpaved road); and 3) climate (in this case, mean wind speed)}.

The equations may be used to estimate particulate emissions generated
per unit of source extent (e.g., vehicle distance traveled or mass of mate-
rial transferred).
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TABLE 8.24-1.

EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES

AT WESTERN SURFACE COAL MINES (METRIC UNITS)2

Operation Material Emissions by particle size range (aerodynamic diameter)b.c Eaission
Units Factor
TSP < um < 15um < 2.5 ua/TSpd Rating
Truck loading Coal 0.580 0.0596 0.019 kg /Mg B
(m!-2 ()09
Bulldozing Coal 35.6 (8)l:2 B.44 (8)l-3 0.022 kg/hr B
(My1.3 (M)l-4
Overburden 2.6 (8)!-2 0.45 (8)l:5 0.105 kg/hr B
(H)l'3 (H)l.ﬁ
Dragline Overburden 0.0046 (d)l.l 0.0029 (4}0.7 0.017 kg/m3 B
(H)O'J (H)U.J
Scraper
{travel mode) 9.6 x 1076 (s)l.3 (w)2.4 2.2 x 1076 (e)1.4 (w)2.5 0.026 kg/ VKT A
Grading 6.0034 (5)2-5 0.0056 (5)2:0 0.031 kg/VKT B
Vehicle traffic
(light/medium duty) 1.63 1.05 0.040 kg /VKT B
(H)’ho (H)#'J
Haul truck 0.0019 (wy3:4 (1)0.2 C.0014 (w)3.5 0.017 kg /VKT A
Active storage pile
(vind erosfon and
maintenance) Coal 1.8 u RA NA k| ce

(hectare){hr)

8Al1 equatlons are from Reference 1, except for coal storage pile equation from Reference 4. TSP = total suspended

particulate. VET = vehicle kilometers

traveled, NA = not available.

BTSP denotes what 1s measured by a standard high volume sampler (see Section 11.2).

CSymbols for equations:
M = paterial mofsture content (2)
8 = material silt content ()
u = wind speed (m/s5ec)
d = drop hefght (m)

mean vehicle weight (Mg)

mean vehicle speed (kph)

mesn nunber of wheels

= road surface silt loading (g/m2)

w
5
w

~

dMultiply the TSP predictive equation by thie fraction to determine enissions in the <2.5 = size range.
€Rating applicable to Mine Types I, 11 and 1V (see Tables 8,24-5 and 8.24-6).
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TABLE 8.24-2.

EMISSION FACTOR EQUATIONS FOR UNCONTROLLED OPEN DUST SOURCES
AT WESTERN SURFACE COAL MINES (ENGLISH UNITS) 2

Operation Macerial Exissions by particle size range (aerodynamic diameter)b.c Emisaion
Unicts Factor
TSP < 30ua < 15um < 2.5um/TSPd Rating
Truck loading Coal l.16 0.119 0.019 lb/ton B
(Myl.2 (M)0.9
Bulldozing Coal 78.4 (s)l.2 18.6 (s)i.5 0.022 1b/hr B
(myl.d (M)L1e4
Overburden 5.7 (w)l-2 1.0 (s)l+5 0,105 1b/hr B
(m)l-3 (ol
Dragline Overburden 0.0021 (d)!.1 0.002} (4)0.7 0.017 1b/yd3d B
(H)0'3 (M)9.3
Scraper
(travel model) 2.7 x 1075 (e)l-3 (w)2.4 6.2 x 1076 (g)l.4 (y)2.3 0.026 Lb/VMT A
Grading 0.040 (3)2.5 0,051 (5)2.0 0.031 1b/VMT B
Vehicle traffic
(light/medium duty) 5.79 3.72 0.040 1b/VMT B
(M)4.0 (M)4.3
Haul truck 0.0067 (w)3-4 (1)0.2 0.0051 {w)3.5 0.017 15/VHT A
Active storage plle
{wind eroslon and 1b ce
malntenance)} Coal 1.6 u NA NA {acre) (hr)

T AIT equations are from Reference I, except for coal storage pile equarion from Reference 4.

particulace. VMT = vehicle miles traveled. NA = not avallable.
b TSP denotes what is measured by a standard high volume sampler (see Section 11.2).

¢ Syabols for equations:

M = material molsture content (%)

8 = material silt content (%)
u = wind speed (m/sec)
d = drop height (ft)

4 Multiply the TSP predictive equation by

= mean vehicle weight (tons)

= mean number of wheels
= road surfece silt loading {(g/m?)

W
S = mean vehicle gpeed (mph)
w
L

this fraction to determine emissions fn the < 2.5um size range.

€ Ratlng applicable to Mine Types I, Il and LV (see Tables 8.24-5 and 8.24-6).

TSP = total suspended



The equations were developed through field sampling of various western surface
mine types and are thus applicable to any of the surface coal mines located in
the western United States,

In Tables 8.24-1 and 8.24-2, the assigned quality ratings apply within
the ranges of source conditions that were tested in developing the equations,
given in Table 8.24-3. However, the equations are derated one letter value
(e. g., A to B) if applied to eastern surface coal mines.

TABLE 8.24-3, TYPICAL VALUES FOR CORRECTION FACTORS APPLICABLE TO THE
PREDICTIVE EMISSION FACTOR EQUATIONSE

Number
Source Correction of test Range Geometric Units
factor samples mean
Coal loading Moisture 7 6.6 — 38 17.8 %
Bulldozers
Coal Moisture 3 4.0 - 22.0 10.4 %
Silt 3 6-0 - 1103 8-6 z
Overburden Moisture 8 2.2 - 16.8 7.9 4
Silt 8 3-8 - 1501 6.9 z
Dragline Drop distance 19 1.5 - 30 8.6 m
- " 5 - 100 28.1 ft
Molsture 7 0.2 - 16.3 3.2 4
Scraper Siltc 10 7.2 =~ 25.2 16.4 %
' Weight 15 33 - 64 48.8 Mg
" 36 - 70 53.8 ton
Grader Speed 7 8.0 - 19.0 I1.4 kph
" 5.0 - 11.8 7.1 mph
Light/medium
duty vehicle Moisture 7 0.9 - 1.7 1.2 pA
Haul truck Wheels 29 6.1 - 10.0 8.1 number
Silt loading 26 3.8 ~ 254 40.8 g/m2
" " 34 - 2270 364 1b/ac

dReference 1.

In using the equations to estimate emissions from sources found in a
specific western surface mine, it is necessary that reliable values for
correction parameters be determined for the specific sources of interest,
if the assigned quality ranges of the equations are to be applicable.

For example, actual silt content of coal or overburden measured at a facility

8.24-6 EMISSION FACTORS 10/86




should be used instead of estimated values. 1In the event that site spe-
cific values for correction parameters cannot be obtained, the appropriate
geometric mean values from Table 8.24-3 may be used, but the assigned qual-
ity rating of each emission factor equation is reduced by one level (e.g.,
A to B).

Emission factors for open dust sources not covered in Table 8.24-3 are
in Table 8.24-4. These factors were determined through source testing at
various western coal mines.

The factors in Table 8.24-4 for mine locations I through V were devel-
oped for specific geographical areas. Tables 8.24-5 and 8.24-6 present
characteristics of each of these mines (areas). A "mine specific" emission
factor should be used only if the characteristics of the mine for which an
emissions estimate is needed are very similar to those of the mine for
which the emission factor was developed. The other (nonspecific) emission
factors were developed at a variety of mine types and thus are applicable
to any western surface coal mine.

As an alternative to the single valued emission factors given in Table
8.24-4 for train or truck loading and for truck or scraper unlecading, two
empirically derived emission factor equations are presented in Section
11.2.3 of this document. Each equation was developed for a source opera-
tion (i.e., batch drop and continuous drop, respectively), comprising a
single dust generating mechanism which crosses industry lines.

Because the predictive equations allow emission factor adjustment to
specific source conditions, the equations should be used in place of the
factors in Table 8.24-4 for the sources identified above, if emission esti-
mates for a specific western surface coal mine are needed. However, the
generally higher quality ratings assigned to the equations are applicable
only if 1) reliable values of correction parameters have been determined
for the specific sources of interest and 2) the correction parameter values
lie within the ranges tested in developing the equations. Table 8.24-3
lists measured properties of aggregate materials which can be used to esti-
mate correction parameter values for the predictive emission factor equa-
tions in Chapter 11, in the event that site specific values are not avail-
able. Use of mean correction parameter values from Table 8.24-3 reduces
the quality ratings of the emission factor equations in Chapter 11 by one
level. '

5/83 Mineral Products Industry 8.24-7
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TABLE 8.24-4.

UNCONTROLLED PARTICULATE EMISSION FACTORS FOR
OPEN DUST SOURCES AT WESTERN SURFACE COAL MINES

TSP Emi
. . emission . issien
Source Haterisl Hine 2 b Units Factor
location factor Rating
Drilling {verburdea Any 1.3 1b/hole 8
0.59 kg/hole B
Cosl v 0,22 1b/bole E
0.10 kg/bhole E
Topsoil removal by Topsoil Any 0,058 16/T E
scraper 0.029 kg/Ng E
Iv 0. b4 1b/7T D
0.22 kg/Mg D
Overburden Overburden Any 0.012 1b/T [
teplacement 0.6060 kg/Mg [
Truck loading by Overburden v 0.037 16/T [
power shovelc 0.018 ka/Ng c
{batch drop)
Train loading (barch Coal Any 0.028 Ib/T D
or cootiouous drop) 0.014 kg/Mg D
111 0.0002 1b/T D
0.000) kg/Mtg ]
Bottom dump truck Overburden v 0.002 1b/T E
ucloading 0.001 kg/T E
(batch drop)
Coal v 0.027 1b/T E
0.034 kg/Mg E
111 0.005 1b/T E
0.002 kg/Mg E
1 0.020 1b/T E
0.010 kg/Mg E
1 0.014 1b/T D
0.0070 kg/Mg D
Aoy 0.066 16/T D
0.033 kg/ng 1]
End dump truck Coal v 0.007 1b/T E
unloading c 0.004 kg/ng E
{hatch drop)
Scraper unloadan; Topseil v 0.04 1b/T [
{batch dr?p) 0.02 kg/ng C
: T
Wind ercsion of Seeded lapd, Aay 0.38 Tacreyyr [
exposed areas stripped over- 'c;' yr)
burden, graded 0.85 TE:EE:&ETT;?) [+

overburden

&

correct use of these "mine specific” emissicn factors.

(from Reference $ except for overburden drilling from Refereoce 1) can be

b spplied to apy western surface coal mine,

Total suspended particulate {TSP) denotes what is measured by & standard high

volume sampler

{see Secrion 11.2).

estimates of emissions, are presented in Chapter 11.

EMISSION FACTORS

Romsn puserals I through V refer to mpecific mine locations for which the
corresponding emission factors were developed (Reference 4).
and 8.24-5 present charscteristics of each of these mines.

See cext for
The other factors

Tables 8.24~4

Predictive epission factor equations, which geperally provide more sccurate

5/83
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GENERAL CHARACTERISTICS OF SURFACE COAL MINES REFERRED TO IN TABLE 8.24-47

TABLE 8.24-5.
Surface soil
Type of type and Mean wind Mean annual
Mine Location coal Terrain Vegetative erodibility speed precipitation
mined cover index m/s mph cm in.
I N.W. Subbitum. Moderately HModerate, Clayey, 2.3 5.1 38 15
Colocado steep sagebrush loamy (71)
II 5.W. Subbitum.  Semirugged Sparse, Arid soil with 6.0 13.4 36 14
Wyoming sagebrush clay and
alkali or
carbonate
accumulation
(86)
It1 S.E. Subbitum. Gently roll-  Sparse, Shallow clay 4.8 10.7 28 - 41 11 - 16
Montana ing to moderate, loamy deposits
semirugged prairie on bedrock
grassland (47)
v Central Lignite Gently roll-  Moderate, Loamy, loamy 5.0 11.2 43 17
North Dakota ing prairie to sandy
grassland (71)
v N.E. Subbitum. Flat to Sparse, Loamy, sandy, 6.0 13.4 36 14
Wyoming gently sagebrush clayey, and
rolling clay loamy
(102)

Reference 4.
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TABLE 8.24-6.

REFERRED TO IN TABLE 8.24-43

OPERATING CBARACTERISTICS OF THE COAL MINES

Hipe
Parameter Required information Units I 11 111 1v v
Production rate  Cosl mined 108 T/ye 113 5.0 9.5 3.8 12.0°
Coal transport Avg. unit train frequency per day NA NA 2 NA 2
Stratigraphic Overburden thickness ft 21 80 20 65 35
dats Overburden density 1b/yd? 4000 3705 3000 - -
Coal zeam thicknesses ft 9,35 15,9 27 2,4,8 70
Parting thicknesses ft 50 15 NA 32,16 NA
Spoila bulking factor % 22 26 15 20 -
Active pit depth ft 52 100 114 80 105
Coal analysis Hoi:tﬁre I 10 18 24 38 30
data Ash %, wet 8 10 8 7 6
Sulfur %, wet 0.46 0.59 .75 0.65 0.48
Heat content Bru/1b 11000 9632 8628 8500 8020
Surface Total disturbed land acre 168 1030 2112 1975 217
disposition Active pit acre 34 202 87 - 71
Spoils acre 57 326 144 - 100
Reclaimed acre 100 221 950 - 100
Barren land acre - 30 455 - -
Associated disturbances acre 12 186 476 - 46
Storage Capacity ton NA NA - NA 48000
Blasting Frequency, coal per week 4 4 3 7 7:
Frequency, overburden per week 3 0.5 3 NA 7
Ares blasted, coal fe2 16000 40000 - 30000 -
Area blasted, overburden fr? - - NA -

20000

Reference 4.
Estimate,

HA = not applicable. Dagh = not available.



References for Section 8.24

1.

5/83

K. Axetell and C. Cowherd, Improved Emission Factors for Fugitive Dust
from Western Surface Coal Mining Sources, 2 Volumes, EPA Contract No.
68-03-2924, U. S. Environmental Protection Agency, Cincinnati, OH,
July 1981.

Reserve Base of U. §. Coals by Sulfur Content: Part 2, The Western
States, IC8693, Bureau of Mines, U. S. Department of the Interior,
Washington, DC, 1975.

Bituminous Coal and Lignite Production and Mine Operations - 1978,
DOE/EIA-0118(78), U. S. Department of Energy, Washington, DC, June
1980.

K. Axetell, Survey of Fugitive Dust from Coal Mines, EPA-908/1-78-003,
U. 8. Eaviromnmental Protection Agency, Denver, CO, February 1978.

v. L. Shearer, et al., Coal Mining Emission Factor Development and
Modeling Study, Amax Coal Company, Carter Mining Company, Sunoco
Energy Development Company, Mobil 0il Corporation, and Atlantic
Richfield Company, Denver, CO, July 1981.

Mineral Products Industry B.24-11



v-£7°8

S¥0LOVA NOISSIWI

z8/8

TABLE 8.23-1. UNCONTROLLED PARTICULATE EMISSION FACTORS FOR METALLIC MINERAL PROCESSES;

Low molsture oreb High moisture oreb

Process Emissions Particulate emissions Emissions Partficulate emissions Emission
kg/Mg (1b/ton) < 10 ym kg/Mg (1b/ton) < 10 um Factor
kg/Mg (1b/eon) kg/Mg (1b/ton) Rating
Crushlngc
Primary 0.2 (0.5) 0,02 (0.05) 0.01 (0.02) 0.004 (0.009) c
Secondary 0.6 (1.2) NA 0.03 (0.05) 0.012 (0.02) D
Tertiary 1.4 (2.7) 0.08 (0.16) .03 (0.08) 0.001 (0.02) E
Wet grinding Negligible - Negligible -
Dry 3rind1ngd
With air conveying and/or air
classification 14.4 (28.8) 13.0 (26.0) d d c
Without alr conveying or air
classification 1.2 (2.4) 0.16 (0.31) d d D
Dryinge
All minerals but titanium/
zirconium sands 9.8 {19.7) 5.9 {12.0) e e C
Titanium/zirconium with
cyclones 0,3 (0.5) NA e e [
Material handling and transferf
All minerals but bauxite 0.06 (0.12) 0.03 (0.06) 0.005 (0.01) 0.002 (0.006) c
Bauxite/alumina 0.6 (1.1} NA NA NA C

References 9-12, Controlled particulate emission factors are discussed in Section 8.23.3, NA = not available.

Defined in Seceion 8.23.2.

Based on weight of material entering primary crusher,

Based on weight of material entering grinder. Factors are the same for both high moisture and low moisture ores, because materfal is
usually dried before entering grinder.

Based on weight of material exiting dryer. Factors are the same for both high moisture and low moisture ores. S0x emissfons are fuel
dependent (see Chapter 1}. NOx emissions depend on burner design, combustion temperature, etc., (see Chapter 1).

Based on weight of material transferred. Applies to each locading or unloading operation and ro each conveyor belt transfer point.
Bauxite with moisture content as high 48 15 - 181 can exhibit the emisaion characteristice of low moisture ore. Use low moisture
factor for bauxite unless material exhibits obvious sticky, nondusting characteristics.

L om



higher than those based upon plume profiling tests, but they have a greater
degree of reliability. Some test data for primary crushing indicate higher
epissions than from secondary crushing, although factors affecting emission
rates and visual observations suggest that the secondary crushing emission
factor, on a throughput basis, should be higher. Table 8.19.2-1 shows single
factors for either primary or secondary crushing reflecting a combined data
base. An emission factor for tertiary crushing is given, but it is based on
extremely limited data. All factors are rated low because of the limited and
highly variable data base.

TABLE 8.19.2-1. UNCONTROLLED PARTICULATE EMISSION FACTORS
FOR CRUSHING OPERATIONS2

Particulate Matter

Emigsion
Type of Crushingb £ 30 ym <10 m Factor
kg/Mg (1b/ton) | kg/Mg (1b/ton) Rating

Primary or secondary

Dry material 0.14 (0.28) 0.0085 (0.017) D
Wet material® 0.009 (0.018) - D
Tertiary, dry materiald 0.93 (1.85) - E

9pagsed on actual feed rate of raw material entering the particular operation.
Emissions will vary by rock type, but data available are insufficient to
characterize these phenomena. Dash = no data.

bReferences 4-5. Factors are uncontrolled. Typical control efficiencies:
cyclone, 70 ~ B0Z; fabric filter, 99%; wet spray systems, 70 - 90X,
CReferences 5-6. Refers to crushing of rock either naturally wet or after
moistened to 1.5 to 4 weight ¥ by use of wet suppression techniques.

dRange of values used to calculate emission factor was 0.0008 - 1.38 kg/Mg.

There are no screening emission factors presented in this Section. How-
ever, the screening emission factors given in Section 8.19.1, Sand and Gravel
Processing, should be similar to those expected from screening crushed rock.
Milling of fines is also not included in this Section as this operation is
normally assoclated with non construction aggregate end uses and will be covered
elsewhere in the future when information is adequate.

Open dust source (fugitive dust) emission factors for stone quarrying and
processing are presented in Table 8.19.2-2. These factors have been determined
through tests at various quarries and processing plants.6“7 The single valued
open dust emission factors given in Table 8.19.2-2 may be used when no other
information exigts. Empirically derived emission factor equations presented
in Section 11.2 of this document are preferred and should be used when possible.
Because these predictive equations allow the adjustment of emission factors for

8.19.2-4 EMISSION FACTCRS 9/85
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TABLE 3.2.9-3
UNPAVED ROADS: EFFICIENCIES OF CONTROL TECHNIQUES AND HETHODS

Technique Contyral Efficiency . Comments Reference
Watering 50X + 25% " Should be watered regularly. EPA 1978a

EPA (VIIL) 1978

EPA 1979a

EPA 1977a
Oiling 75X Surface runoff problema as well EPA 1978a

as VOC evaporation could inhibit
acceptance by environmental

agencies
Chemical stabilization 90-95% Based on "Coherex" and "Ligain" EPA 1978a
and regular application. EPA 1979a
Use of low silt aggregate 0% Increased maintenance to reduce EPA 1978a

accumulation of fractured aggregate
is needed,

0il and double chip 80-85% Increased maintenance is needed EPA 1978a
surface EPA 1977
Paving See Table 3.2.10-1

Speed Control See equations on

Table 3.2.9-1

Road carpet Up to 90X for Needa to be demonatrated Blackwood
PH < 1y, in practice. 1979



TABLE 3.2.17-2
TRANSFER POINTS:
EFFICIENCIES OF CONTROL TECHNIQUES ANL METHODS

Technique Control Efficiency Comment s
Enclosure 90% .
70-99%
Enclosure with control device 99(+)X See Appendix A for

calculating con-
trolled emissions.

Spraying 70-95%

Telescopic chutes 75%

Reference

Szabo 1978
EPA 1978a

EPA 1978a

EPA 1978a

EPA 1978a

*Lower value uses "weathertight" system; higher value utilizes dust collection system.

— ) ' _
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Activity

A. Conveyor Systems

B. Conveyor Transfer
Stations

N
F-

TABLE 4-2
ESTIMATED DUST CONTROL EFFICIENCIES FOR CONVEYING AND TRANSFER OPERATIONS

References

Estimated
Control
Efficiencies

Control Method (%)
- partial enclosure 70
90
- full enclosure 99
100
- wet conveyor belt 15
- full enclosure 70
90
- enclosure with baghouse 99

99.5
- water spray 35
50

70-95
- micron droplet spray 90
- chemical spray 85
- foam 75
- micron-sized foam spray 99

Bohn, et al. (1978), Currier & Neal {1979)
EPA (1979a)

Bohn, et al. (1978), TRW (1982)

EPA {1979a)

Jutze, et al. (1977)

Bohn, et al. (1978)

Currier & Neal (1979), Szabo (1978}
Bohn, et al. (1978), EPA (1979a), TRW (1982)
Davis, et al. (1981)

Jutze, et al. (1977)

Currier & Neal (1979)

Bohn, et al, (1978)

Kretch (1983)

Currier & Neal (1979)

Jutze, et al. (1977)

Cole & Ayers (1983)
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TABLE 4-4

ESTIMATED DUST CONTROL EFFICIENCIES FOR

STORAGE PILE WIND EROSION

Activity Control Method
Storage Pile Wind
Erosion

A.

8.

C.

* InhatabTe particuTate matter

Estimated
Control
Efficiencies

(%)

References

Surface Stabilfization
water sprays

chemical wetting agents

surface crusting agent

carry over wetting from
load-in

Enclosures
- silo with baghouse

Wind Speed Reduction

- vegetative wind breaks
- reduced pile height
- wind screens/wind fences

- pile shaping/orientation

30
30
<80
<5
<60 (IP* only)
<60

Jutze, et al. (1977), TRW (1982}
Bohn, et al. (1978)

Ohio EPA (1980)

Currier & Neal (1979)

Jutze, et al. (1977)

Davis, et al. (1981)

Bohn, et al. (1978)

Davis, et al. (1981)

Bohn, et al. (1978)

Jutze, et al. (1977)
Collins (1979), EPA (1979a),
TRW (1982)

Bohn, et al. (1978)
Bohn, et al. (1978)
Carnes & Drehmel {1981)
Larson (no date)

Larson (no date)

Martin & Drehmel (1981)
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Chapter 5
Estimation Of Control System Performance

The principal control measures for unpaved roads
are wel suppression, chemical stabilization, and
paving. This chapter will discuss available perform-
ance data and design considerations for each of
these control measures. Other control approaches,
such as physical stabilization. will be discussed
briefly. Work praclices, such as speed control on
unpaved ltravel surfaces, will not be discussed.

Performance capabilitles of unpaved road dust con-

trols can be affected by four categories of vari-.

ables: a) control applicatlon parameters; b) vehicle
characleristics: ¢) propertles of lhe surface to be
treated; and d) climatic faclors. Furthermore, be-
cause of slte-to-sile differences in most of these
parameters, the performance of a given control
system can be expected to vary significantly from
one application to another. Therefore. In using the
control efficiency data presented In this sectlion,
care must be taken to document the source and
control parameters lied to each control efficlency
data set. The selection of a control technique in-
volves the evaluation of both performance charac-
teristics and cost considerations. No individual table
or figure can provide all the required information.

Most of the control technlques involve periodic
rather than continuous control application. for exam-
ple. watering unpaved travel surfaces. The control
efficiency Is cyclic. peaking immediately after appli-
cation, then eroding with time. Because of the flnite
durabiliity of these control techniques, ranging from
hours to months, it Is essential to relate an average
efficiency value lo a frequency of application. For
measures of extended durability such as paving. the
application program required to sustain control ef-
tectliveness should be indicated. One common pitfaf
to be avolded Is using field data collected soon after
control measure application to represent the aver-
age control efficlency over the lifetime of the meas-
ure.

For a periodically applied control measure. the most
representative value of control efficiency is the time
average, given by:

19

C(T) =~ fT c(t) dt
T QO

(5-1)

where:
C(Ty = average conlrol efficiency during pe-
riod of T days between application (%)
c(t) = inslantaneous control efficiency at t

days after application {%). where

t<T

It must be emphasized that the rate of control eflfi-
clency decay is heavily dependent upon the source
and control variables discussed in the following sec-
tions.

5.1 Wet Suppression

This seclion will discuss the use of water as a road
dust suppressant. The addition of surfaclants or
other chemical agents to the waler to improve con-
trol efficlencies will be discussed in the chemical
stabilization section of this chapter.

An emplrical model for the performance of watering
as a control technique has been developed. [1] The
supporting data base consists of 14 tests performed
In four states during five different summer and fall
months. [2-4} The model js:

c = 100 - 2.8 pd!
! (5-2)
where:

¢ = average conlrol efliciency, %

P = potential average hourly daytime evapora—
tion rate mm/hr (Reference 5 has this in-
formation on an annual basis. The Natignal
Climatic Data Center in Asheville, NC main—
lains computer files of this information on a
daily basis.}

d = average hourly daytime traffic rate, hr'

application intensity. irm?



t = time between applications, hr

The data to support this emplrically based mathe-
matical model are shown In Table 5-1 along with ad-
ditionat results from testing of unpaved haul roads
with water control. No signlflcant difference In the
average control effictency of watering as a functlon
of particle size has been established to date. As with
all empirical models, equation 5-2 should not be ap-
plied beyond the ranges of independent variable val-
ues tested.

5.2 Chemical Stabilization

5.2.1 Design Considerations

The control application parameters affecting control
performance ol chemical dust suppressanis are: a)
application Iintensity; b} application frequency; c)
dilution ratio: and d) appllcation procedure. Applica-
tion intensity s the volume of diluted solutlon applied
per unit area of surface (for example, I/m? or
gal/yd?). The higher the intensity, the higher the an-
ticipated control efficiency. However, this refallon-
ship applies only to a polnt, because oo Inlense an
"application will begin to run off the surface.

Application frequency Is the number of appllcations
per unit of time. The dilution ratio Is the volume of
chemical concenlrate to the volume of water (for
example, a 1:7 dilution ratlo = 1 part chemical to 7
parts water).

The decay in control efflclency of a chemical dust
suppressant occurs largely because vehlicles travel-
Ing over the road surface Impart energy to the

treated surface which breaks the adhesive bonds
that keep fine particles on the surface from becom-
Ing alrborne. An Increase In vehicle weight and
speed accelerates the decay in efficlency for
chemical treatment of unpaved roads.

Any actlon which contributes to the breaking of a
surface crust will adversely affect the control effi-
clency. For example, the structural characteristics
of an unpaved road affect the performance of
chemical controls. These characteristics are: a)
comblned subgrade and base bearing strength. as
measured by the California Bearing Ratlo {CBR); b)
amount of fine material (slt and clay) on the suriace
of the road; and c) the frlabllity of the road surface
materlal. Low bearing strangth causes the road to
flex and rut in spots with the passage ol hecavy
trucks: this destroys the compacted surface en-
hanced by the chemical treatment. A miniraum
amount of fine materal in the wearing surface Is
needed to provide the chemical binder with the par-
ticle surface area necessary for effactive interpar-
ticle bonding. Finalfly, the larger particles of a frlable
wearing surface material simply break up under the
weight of the vehicles and cover the treated road
with layer of untreated dust.

Adverse weather usually accelerates the decay ol
control performance. For example, freeze-thaw cy-
cles break up the crust formed by chemical binding
agents; heavy precipltation washes away water-sol-
uble chemlcal treatments llke lignin sulfonates; and
intense solar radiation drles out watered surfaces.
On the other hand, light precipitation might Improve
the efflclency of water exlenders and hygroscoplc
chemicals like calclum chioride.

Table 5-1. Field Data on Watering Control Efficiency
Average Time Average Average Average
Application Betwean Traffic Potential Control
No. of Intensity Applications Rate Evaporation Efficiency
Location Reference(s) Tests Manth {L/m?} thr) the™!) {mm/hr) (%)°
N. Dakota 2-4 4 October 0.2 1.8 40 0.084 5
New Mexico 2-4 5 July/ Aug. 0.2 20 23 0.23 69°
Ohio 24 3 November 0.6 4.5 98 0.042 77t
Missouri 2-4 2 September 1.9 2.8 72 0.26 88>
Mine 1 7 - - 2.0 32 - TSP: 18
FP- 29
Mine 1 7 —~ - - 1.0 24 - TSP: 37
FP: 40
Mine 1 7 - - — 0.5 28 — TSP: 51
FP: 43
Mine 2 7 — - - 1.0 65 - TSP: 41
FP: 26
Mine 2 7 — - - 0.5 78 - TSP: 59
FP: 47

TSP = total suspended particulate; FP = fine particulate.

®No significant difference in control efficiency as a function of particle size was observed.
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5.2.2 Performance Data

The control of dust emissions from unpaved roads
has received the widesl attention In the literature
(see Table 5-2). Exposure profling and upwind/
downwind sampling have been used to measure
control efficiencles for waterlng and for a range of
chemicals which bind the surface materlal or in-
crease Ils capacity for molsture retention. Tables
5-3 and 5-4 summarize the measured performance
data for chemlcal dus! suppressants.

The observed control efficiency decay functions for
several dust suppressants are shown in a serles of
nine figures contalned in Appendix D (Figures D-1
through D-9). Most of the data on the figures are
expressed In terms of vehlcle passes rather than
time because vehicle trafflc Is the primary cause of
the loss of control effecilveness. The control effl-
clency decay funclions can be used to derive the
critlcal relationships between average control effi-
clency and application frequency. Assuming, as a
first approximation, that control efficiency decays
linearly from an Initial value of 100%. the average
control efficlency for a given frequency of appllca-
tion Is twice the value at the end of the decay cycle.

The quality rating of control performance data for a
petodically applied control measure must address
the rellabliity of the average control effictency for
the partlcular application frequency tested. Obvi-
ously, a spread In the measured valuas of Instanta-
neous control efficlency Is expected as the effl-
clency decays. The quallty rating must be based on
how wall the instantaneous values fit a decay func-
tion. At the time of this writihg, mathematlcally de-
rived dacay functlons were available for only a few
of the control measures. Therefore, no quallty rat-
Ings were assigned to the control efficlency data
presented.

In most of the extended tests of control perform-
ance, efficlency values were found to decay with
vehicle passes (and time) after application. In Fig-
ures D-1 through D-3 and D-9, the best-fit linear
decay functlons determined by least-sqguares analy-
sis are shown. In Figures D-4 through D-8, the data
polnts are connected by line segments,

Apparent increases In contral efficiency with vehicle
passes were observed In several test serles from
Reference 7. This behavior is thought 1o be the re-
sult of molsture effects on the uncontrolled emisslon
rate, which was measured simultaneously with each
controlled emisslon rate. In other words the
efflclency values were not always relerenced to a
dry uncontrolled emisslon rate.

Table 5-2. Classification of Tested Chemical Road Dust
Suppressants
Number of
Dust Valid
Suppressant Controlled Reference

___Category Trade Name — Tests" Numbers

Petroleum-based Petro Tac® 13 2-4,6
Coherex” 130 2-4,6,8-10
Arco 2200 20 7
Arco 2400" 91 1
Genenc 2{QS)° 8 6

Lignosulfonates Lignosite 73 1
Trex® 3 12

Salts Peladow" 1 13
LiquiDow® 34 7
Dustgard® 1(17) 1
Qil Well Brine 4 8

Polymers Soil Sement® 3z 6.7

Surfactants Biocat® 3 7

Mixtures Arcote 220" / 4 8
Flambinder®

“Numbers without parentheses represent total suspended particulate
{TSP) and numbers in parentheses represent respirable particulate
{RP}.

bThisis a petroleum resin product developed at the Mellon Institute for
the American Iron and Steel Institute.

5.3 Paving

The control efficlencles afforded by paving unpaved
road segments can be estimated by comparing the
AP-42 emisslon factors for the unpaved and paved
road conditions. The emisslon factor for the paved
road condition requires an estimated silt loading on
lhe paved surface. An urban street dust loading
modei[14] can be used to estimate silt loadings as a
function of traffic volume. The modet Is expressed
as follows:

sL=21.3 (ADT) "

(5-3)
where;
sk = silt loading. oz/yd? (g/m?2)
ADT = average dally traffic. vehicles/day

This urban model was developed from slit loading
measurements In five urban areas (Baltimore; Buf-
falo; Granile Cily, IL; Kansas Clty; and St. Louis), All
of the streets were paved edge to edge and had
curbs and gutlers. The calculated control efficlen-
cles for paving are usually on the order of 90%,

5.4 Other Control Alternatives

A number of open source control techniques have
not yet been quantitatively evaluated for control effi-
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Table 5-3. Summary of Major Unpaved Road Dust Suppressant Control Efficiency Tests
No. of Application Dilution Average
Dust Valid Days Intensity Ratio Vehicle Control
Ref. Suppressant  Controfled Test Measurement After (pal sol/ (gal chem: Weight Efficiency®
No. Tested Tests Site Method” Application yd?) gal H,0) (ST) (%)
2-4  Coherex® 2 Steel plant P <7 Unknown 1:9 3 91¢
Coherex® 4 Steel plant P 1-2 0.19 1:6 50 TP: 92-98
TSP: 91.96
FP: 90-97
Coherex® 5 Steel plant P 1-2 0.19 1.6 3 TP: 94-100
TSP: 91-99
FP: 92.97
9-10 Coherex® 4 Steel ptant P Unknown Unknown Unknown 4-19 TP: 81
Coherex® 2 Steel plant P 14-15 Unknown* 1:4-1:7 26 TP: 99
11 Coherex® N Public road u/D 30-270 15770337 15719/ 4 TSP: 53
RP: 64
Arco 2400® 2] Public road uwo 30-270 35 1:0 4 TSP: 96
RP: 57
Lignosite 73 Public road u/o 30-270 0.125'/0.28F 11711/ 4 TSP: 46
{50% solids) RP: 42
Dustgarg® 11 {17¥  Public road u/D 3-60 05 1:0* 4 TSP: 48
RP: 24
Peladow® 1 Surface coal P 90 0.6 1:2 3 TSP: 95
mine RP: 95
FP: B8
12 Trex® 3 Taconite mine P <7 0.08 1:4 110-127 TSP:88
{(ammoniurn
lignin
sulfonata)
2P = profiling; U/D = upwind/downwind.
TP = total panticulate; TSP = total suspended particulate; RP = respirable particulate; FP = fine particulate.
“Particles of less than 30um stokes diameter {47um aerodynamic diameter).
“Four applications; testing began 2 weeks after fourth application.
“Initial application,
fRepeat application.
fEleven TSP tests and 17 RP tests conducted.
*Dilution as shipped unknown; no further dilution.
clency. These methods include physical stabllization R=ME (1-1¢)
of unpaved surfaces, mud/dirt carryout control, and {5-4)
vegetalive stabllization. Vegetative stabillzation can where:
be used only when the materlal to be stabllized Is '
inactive and will remaln so for an extended time pe- R = eslimated controlled mass emission rate
riod; therefore. the technique has limited. If any, ap- M = )
plication to controlling unpaved road emissions. Ref- = source exten
erences which describe these control alternatlve E = uncontrolled emisslon factor, l.e., mass of
methods In further detail are avallable In the Ilitera- uncontrolled emlssions per unit of source
ture. [15-20] extent
c = fractlonal effictency of control

5.5 Calculation of Controlled Emission
Rate

Calculation of the estimated emission rate for a

glven source requlres data on source extent, un-

controlied emission factor, and control efficlency.

The mathematical expresslon for this calculation Is

as follows:
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The source extent is the appropriate measure of
source size or level of activity which Is used to scale
the uncontrolled emission factor to the particular
source In question. For unpaved roads, the source
extent Is reported In vehicle milles traveled per year
(VWMT/yr) or vehicle kilometers traveled per year
(VKT/yr). Source extent Is calculated by multiplying
the average dally traffic count (ADT) by the length of




APPENDIX C

EMISSION ESTIMATES FOR IDEAL BASIC'S
PROPOSED OPERATIONS

(EXCERPTS FROM PREVIOUS REPORT PREPARED FOR FPC)




Table 1. Sumnary of Parameters Used to Calculate Annual and 24-Hour Average Emission Rates

Annual Average

24-Hour Average

Parameter Value Units Value Units Source
Lime Rock
Moisture Content 20  percent t4 percent IDEAL
Silt Content 3 percent 3 percent IDEAL
Density 105 lb/cubic ft. 105 lb/cubic ft. IDEAL
Weather
Precipitation * 107  days 0 hours NOAA
Average Wind Speed 8.8 mph 23 mph NOAA +
Frequency of Winds 18 percent 100 percent NOAA **
Greater Than 12 mph
Process Rates
Production 1,900,000 tons Limestone 7,300 tons |imestone 10EAL
Barge Loading 1,906,000 tons limestone 15,000  tons |limestone IDEAL
Equipment Specifications
Dragline
Dragline Capacity 8 vyds 8 yds IDEAL
Dragline Drop Height 15 ft. 15 ft. KBN ++
Front End Loader
Front End Loader Cepacity 13 vyds 13 yds IDEAL
Front End Loader Drop Ht. 12 ft. 12 ft. IDEAL
Avg. Front End Loader Speed 5 mph 5 mph IDEAL
FEL WT. (loaded) 64.93  tons 64.93  tons IDEAL
FEL WT. (empty) 46.5 tons 46.5 tons IDEAL
Wheels 4  wheels 4 wheels 1DEAL
Miscel laneous
Crusher drop' Height 3 fr. 3 ft. IDEAL
Barge Loading Drop Height 3o ft. 30 ft. KBH ++
Conveyor Drop Height 15 ft. 15 ft. KBN ++
Apron feeder Drop Height 6 fr. 6 ft. IDEAL

* Number of days in which more than 0.1 inch of rain occurred.

+ Annual average wind speed was obtained from "Climates of the States" (NOAA,1984).
wind speed was derived from a 5 Year (1981-1985) database from the National Weather

** The annual average frequency of winds greater than 12 mph was obtained from
The 24-hour average frequency of winds greater than 12 mph

mentioned above.
++ Half of the pile heigh

Note: NOAA = National Oceanic and Atmospheric Administration

IDEAL = Ideal Basic

t

Industries

FEL = Front End Loader

The maximum 24-hour average
Station in Tampa, Florida.

“"Climates of the States" (NOAA,1984).

was determined from the S-year (1981-1985) database



Table 2. Sumary of Particulate Matter Emission Factors and Rates

Moded 24-hour “Annual

' Area * Source 24-hour Emission Rate Annual Emission Rate

Source Source No. Type Emission Factor (lb/day) Emission Factor (Tons/year)
Quarry Storage Pile 100 Wind Erosion 35.21 lb/day/acre 27.460 4.48 |b/day/acre 0.638
Crusher 110 Crusher (wet) 0.0180 lb/ton 131.40 0.0180 lb/ton 17.10
Frontend Loader (loaded) 110 Vehicular -Unpaved Road 6.35 LbsvMT 44.998 4,49 |b/VWMT 4.135
Frontend Loader (empty) 110 Vehicular -Unpaved Road 5.02 Llb/VHT 35.620 3.55 Lb/vMT 3.273
Dragline 10 Batch Drop 0.000277 Lb/ton 2.02 0.000052 lb/ton 0.05
Crusher Loading 110 Batch Orop 0.000189 lb/ton 1.38 0.000035 Lb/ton 0.03
Transfer to Conveyor 110 Continuous Drop 0.000030 lb/ton 0.22 0.000006 Lh/ton 0.01
Barge Storage Pile 200-220 Wind Erosion 35.21 ib/day/acre 40.487 4,48 |b/day/acre 0.940
Bulldozer 230-250 Bul ldozer -Overburden 1.38 lb/hr 11.030° 0.87 lb/hr 0.003
Apron Feeder 230-250 Continuous Drop 0.000012 Lb/ton 0.089 0.000002 ib/ton 0.002
Barge Pile Loading 230-250 Continuous Drop 0.000152 Lb/ton 1.510 0.000029 1b/ton 0.027
Barge Loading 300 Continuous Drop 0.000304 Lb/ton 4.560 0.000057 Lb/ton 0.054




Table 3. Source Input Data Used in the ISCST Model

Area Source

Source Description Location (m). Height (m) Size Emissions®
Mode1 X Y Physical Emission Side Area lbfday 1b/hr  gfs  g/s-m©
Number Activity (m) (mz)
Quarry Area
100 Wind erosion -3 2545 7.62 3.8 56.1 3147 27.5 1,15 0,144 0.000046
110 Crusher, Front- -3 2545 *w 3.581 56.1 347 215.6 26.95 3,400 0.00M1
end loader, transf
Barge Storage Pile
200 Wind erosion 7 109 9.14 4.57 39.4 1552 13.5 0.5 0.071 (.000046
210 Wind erosion 7 148 ?.14 4.57 39.4 1592 13.5 0.56 0.071 0.000046
220 Wind erosion 7 187 Q.14 4.57 39.4 1552 13.5 0.5 0.07% 0.00004&
230 Bulldozer, apron 7 109 falad 4.57 39.4 1552 4.1 0,51 0.064 0,000041
feeder, pile loading
240 Bulldozer, apron 7 148 ** 4.57 39.4 1552 4.1 0.51 0.064 0.000041
feeder, pile loading
250 Bulldozer, apron 7 187 fald 4.57 39.4 1552 4.1 0.51 0.064  0.000041
feeder, pile loading
Barge
300 Loading -9 -9 -+ 6.1 18.3 335 4.6 0.57 0.072 0.000214

* Southwest corner of area source used to represent location of emission releases.

* For wind erosion sources, emissions are assumed to occur when wind speeds are greater than 12 mph. For other sources,
emissions occur over 8 hours: 8 am to 12 pm, 1 pm to 5 pm.

** Varies, but assumed to be characteristic of physical pile height.

** assumed to be characteristic of approximate mid-point between top of conveyor belt height and barge deck height.




APPENDIX A
FUGITIVE DUST EMISSTIONS

Basis
Fugitive dust emissions may occur from the product storage
pile, the crusher, the pile loading operation, the pile
maintenance operations and the barge loading operation. To
estimate fugitive dust emissions from these sources, AP-42
emission factors (USEPA, 1986) were used. The produet data
necessary for these factors for the proposed facility are as
follows:
Maximum hourly product throughput = 1,000 tons/hr
Maximum 24-hour product throughput = 7,300 tons/day
Annual product throughput = 1.9 x 106 tons/year
Product moisture = 14% {minimum)
Product moisture = 25% (maximum)
Pfoduct silt content = 3% (maximum)

Other data specific for each operation is presented below.

Pile Loading

There are two limerock storage areas. The first storage area
stockpiles raw limerock brought in by the dragline from the
quarry. The capacity of the dragline bucket is 8 yd3. The
pile loading operation is a batch process and the bacch drop

equation from AP-42, Section 11.2.3, is appropriate:

(s/5) (U/5) (H/5)

E =k (0.0018)
M/2)2 (v/4.6)0-33

m
I

where: emission factor (lb/ton)

~
]

particle size multiplier
s = material silt content (%)
= mean wind speed (mph)

= drop height (ft)

material moisture content (%)

= X m C
K

= dumping device capacity (yd3)



The particle size multiplier, k, was taken to be 1.0, which

reflects total particulate matter emissions.

For annual emission estimates, a mean wind speed, U, of 8.8
mph, measured in Tampa, Florida, was used in the emission
calculation based upon a twenty-nine (29) year record. The
drop height, H, from the radial stacker to the storage pile
was assumed to average 15 feet. An average moilsture content
of 20 percent was also used. The resulting annual emission

factor and emissions are as follows:

(3/5) (8.8/5) (15/5)

E=1.0 (0.0018)
(20/2)%  (8/6)0-33

= 0.000052 1lb/ton

Annual emissions = 1.9 x 106 ton/year x 0.000052 1b/ton
/ 2000 1b/ton = 0.05 ton/year

Daily emissions are based on the minimum moisture content of
14 percent, and a maximum daily average wind speed of 23 mph,
Determined from a 5 year (1981-1985) Tampa database. The
24-hour emission factor and rate are calculated as follows:

(3/5) (23/5) (15/5)

E=1.0 (0.0018)
(1472)2 (876033

= 0.000277 1b/ton
Maximum 24-hour emissions = 7,300 ton/day x 0.000277 lb/ton
= 2.02 1lb/day
In the second storage area, crushed limerock is brought in
from the quarry stockpile using a conveyor. The pile
loading operation is a continuous drop operation and the

continuous drop operation equation from AP-42, Section 11.2.3

is appropriate:

(s/5) (U/5) (H/10)
E=1.0 (0.0018)

(M/2)2




Using annual average values for appropriate variables, the
resulting annual emission factor and emission rate is as

follows:

{3/5) (8.8/5) (15/10)

E=1.0 (0.0018)
(20/2)2

= 0.000029 1b/ton
Anmual emissions = 1.9 x 10% tons/yr x 0.0000285 1lb/ton
/ 2000 lb/ton = 0.027 tons/yr

The 24-hour emission factor, which again is based on a
maximum daily average wind speed of 23 mph and a limerock
moisture content of 14 percent, and rate are as follows:

(3/5) (23/5) (15/10)
E~ 1.0 (0.0018)

(14/2)2
= 0.000152 1b/ton
Maximum 24-hour emissions = 7,300 ton/day x
0.000152 1b/ton
= 1.110 1lb/day

Crusher

The operation of the crusher involves three limerock handling
processes: limerock loading, crushing, and limerock transfer
to the conveyor. All of these processes have fugitive

particulate emissions associated with them.

During the limerock loading process, the crusher is loaded
with a frontend loader. To estimate fugitive particulate
emissions from this process, the batch drop equation is
appropriate. The capacity of the frontend loader is 13
yards. All other assumptions for the calculation of annual
and 24-hour average emissions factors are the same as
previously stated. The annual and 24-hour emissions factors
are 0.000035 1b/ton and 0.000189 lb/ton, respectively. The
corresponding annual amd 24-hour emission rates are 0.03

ton/year and 1.38 1b/day.



For the crushing of wet material, an emission factor of
0.0180 pounds of fugitive particulate emissions per ton of
material process was used to calculate both annual and 24-
hour emission rates:
Annual emissions rate = 0.018 1b/ton x 1.9 x 106 ton/year

= 17.1 ton/year
Maximum 24-hour emission rate = (.018 1b/ton x 7,300 ton/day

= 131.4 1b/day

Because the transfer of limercock from the crusher to the
conveyer is a continuous drop process, the continuous drop
equation was used. The drop height from the crusher to the
conveyer is 3 ft. Using the previous assumptions for annual
and 24-hour averaging periods, the annual and 24-hour
emission rates are 0.0l ton/year and 0.22 1lb/day, based on
annual and 24-hour emission factors of 0.000006 and 0.00003

1b/ton, respectively.

Storage Pile Wind Erosion

To estimate the fugitive particulate emissions from the
storage piles due to wind erosicn, the equation from AP-42,
Section 11.2.3 was used:

E=1.7 (s/1.5) [(365-p)/235)] (£/15)

where:
E = emission factor (lb/day/acre)
s = material silt content (%)
p = number of days per year on which rainfall exceeds
0.01 inches
f = percentage of time that wind speed exceeds 12 mph

Meteorclogical data from Tampa was used as the basis for the
parameters, p and f. Based upon a ten {10) year record, the
wind speed in Tampa exceeds 12 mph 18% of the time. Based
upon a twenty-nine (29) year of record, rainfall in Tampa
exceeds 0.01 inches on 107 days per year. Based upon these

values, the annual emission factor is calculated as follows:




E=1.7 (3/1.5) [(365-107)/235] (18/15)
= 4.48 1b/day/acre
The total area of the two quarry storage piles will be
approximately 0.78 acres. The resulting emissions due to
wind erosion of the quarry storage piles are calculated as

follows:

Annual emissions = 4.48 1lb/day/acre x 0.78 acres
x 365 days/yr / 2000 lb/ton
= 0.64 tons/year

Daily wind erosion emissions are calculated with the wind
erosion equation by assuming that precipitation did not occur
in a 24-hour period (i.e., p = 0) and that the frequency of
wind speeds over 12 mph occurred for the entire day. The 24-
hour emission factor and rate are calculated as follows:
E=1.7 (3/1.5) [(365-0)/235] (100/15)
= 35.21 1lb/day/acre
Maximum 24-hour emissions = 35.21 lb/day/acre
x 0.78 acres
= 27.46 1b/day
Because the annual and 24-hour emission factors are the same
for the quarry and barge loading storage piles, emission
rates for the barge storage pile can be calculated by
accounting for the difference in areas of the two piles. The
total area of the barge loading storage pile is approximately
1.15 acres. The resulting emissions due to wind erosion of

the barge loading storage pile are calculated as follows:

Annual emissions = 4.48 lb/day/acre x 1.15 x 365 days/year
= 1880 lb/year
= 0.94 tons/year

Maximum 24-hour emissions = 35.21 1b/day/acre x 1.15 acres
= 40.49 1lb/day



Vehicular Traffic in Storage Pile Area
A frontend loader will be used to move the limerock from the
storage pile to the crusher. The equation in AP-42 for
traffic over unpaved roads (Section 11.2.1) was used to
estimate emissions from vehicular traffic.
E =k (5.9) (s/12) (5/30) (W/3)0-7 (w/a)0-5 x [(365-p)/365]
where:
E = emission factor (lb/VMT), VMT= vehicle miles

traveled
~ particle size multiplier
= silt content of road surface material (%)
= mean vehicle speed (mph)
mean vehicle weight (tons)
= mean number of wheels

= number of days per year on which rainfall exceeds
0.01 inches

T s BZwh x
I

To be conservative, the particle size multiplier (k) was
taken to be 1.0. The silt content of the storage pile
traffic area was estimated to be 9%, or three times that of
the material in the storage pile. The higher value was used
to account for the movement of the frontend loader in the
pile area and the breakdown of the product present on the
traffic area into smaller particles. The mean vehicle speed
of the frontend loader is calculated from the following
information supplied by IDEAL for the operation of the
frontend loader:
Average distance from Pile to Crusher and Back = 300 ft
Number of cycles per hour ~ 31.2
Time of operation per hour = 50 minutes/(85% efficiency).
The mean speed = 300 ft/cycle x 31.2 cycles/hour /
50 minutes/hour
= 180 ft/minute
= 2 mph
Because the speed represents an average speed, a speed of 5
mph was used in the emission factor caleculations to produce

maximum emissions. The frontend loader will have four



rubber-tired wheels and will weigh approximately 46.5 tons
empty and 64.9 tons fully loaded. The value of p is the same
value used in the storage pile wind erosion equation. Using
these values, the annual emission factor and emissions are as
follows:
E (empty) = 1.0 (5.9) (9/12) (5/30) (46.5/3)0-7 (4/4)0.5
x [(365-107)/365) =~ 3.55 1b/VMT
E (loaded) = 1.0 (5.9) (9/12) (5/30) (64.9/3)0-7 (474)0.5
x [(365-107)/365] = 4.49 1b/VMT
Vehicle miles (loaded) = 150 ft/trip x 31.2 trip/hour
x 8 hour/day x 5 day/week
X 52 week/year / 5280 ft/mile
= 1,843.6 mile/year
Vehicle miles (unloaded) = 1,843.6 mile/year
Annual Emissions = (1,843.6 mile/year x 4.49 1lb/VMT
+ 1,843.6 mile/year x 3.55 1b/VMT)
/ 2000 1lb/ton
= 7.41 ton/year
To calculate maximum 24-hour emissions, precipitation was
assumed not to occur during the 24-hour period. Therefore,
the loaded and unloaded emission factors are 6.35 and 5.02
1b/VMT, respectively. The number of miles traveled per day
was computed and emissions calculated:
1,843.6 mile/year / 5 day/week /52 week/year = 7.1 mile/day
Maximum 24-hour emissions (loaded) = 6.35 1b/VMT
x 7.1 mile/day
= 45.0 1b/day
Maximum 24-hour emissions {empty) = 5.02 1b/VMT
x 7.1 mile/day
= 35.6 lb/day

Apron Feeders

The apron feeders are located in underground tunnels beneath
' the barge area storage piles. The tops of the tunnels are
open under the storage pile to allow limerock to fall by

gravity (i.e., gravity fed) to the apron feeders. Two



bulldozers are used to push limerock that does not fall into

the tunnels,

The emission factor equation from AP-42 for the operation of

a bulldozer is as follows:

5.7 (s)l-2
E =
.3

where, the variables are previously defined

Annual emissions are calculated using a moisture content of
20% and a silt content of 3%. The annual emission factor and

rate are calculated below:

5.7 (3H1.2

E=- -
(2031.3

= 0.43 1b/hour
To calculate maximum 24-hour emissions, the moisture content
was reduced to 14%. The resulting 24-hour emission factor
was 0.6% lb/hour.

Each bulldozer is operated for 2,080 hours per year, for a
total of 4,160 hour/year for the 2 bulldozers (8 hour/day per
dozer), Fugitive particulate emissions are calculated as
follows:
Annual emissions = 0.43 lb/hour x 4,160 hour/year

= 0.89 ton/year
Maximum 24-hour emissions = 0.69 lb/hour x 16 hour/day

= 11.0 1lb/day

Fugitive emissions for the two apron feeders were calculated
using the continuous drop equation. The drop height from the
apron feeders to the conveyor is 6 ft. Because the apron
feeders are underground, a 90% control efficiency was
assumed. The annual and maximum 24-hour emission factors are
0.0000023 1b/ton and 0.000012 1b/ton, respectively, which
results in annual and 24-hour emission rates of 0,002

ton/year and 0.089 1lb/day, respectively,



Barge Loading

The barge will be loaded by conveyor belt at a rate of 15000
tons/day. The barge loading is a continuous process,
therefore the continuous drop equation previously used is
appropriate.

(U/5) (H/10) (s/5)
E =k (0.0018)

(M/2)2
The annual emission factor and rates are calculated as

follows:

(8.8/5) (30/10) (3/5)
E - 1.0 (0.0018)

(20/2)2
= 0.0000570 1lb/ton
Annual emissions = 0.0000570 lb/ton x 1.9 x 10% ton/year
= 0.054 ton/year

To calculate the maximum 24-hour emission factor and rate,
the moisture content was reduced to 14% and the wind speed
was increased to 23 mph.

(23/5) (30/10) (3/5)
E=-1.0 (0.0018)

(14/2)2
= 0.000304 1b/ton
Maximum 24-hour emissions = 0.000304 1b/ton
x 15,000 ton/day
= 4.56 1b/day
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